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BIG RIVERS ELECTRIC CORPORATION’S 
RESPONSE TO THE ATTORNEY GENERAL’S INITIAL REQUEST 

FOR INFORMATION TO JOINT APPLICANTS 

February 14,2008 
PSC CASE NO. 2007-00455 

em 133) Regarding the “Environmental Matters” and “significant financial impacts 
1 the use of fossil fuels for power generation” referenced in the Big Rivers 2005 Annual 
eport to Members (Exhibit 41), please provide any documents or studies performed by 
. for Big Rivers since January 2005 which address andor estimate costs associated with 
e Big Rivers generating facilities and compliance with: 

a. 
b. 

c. 
d. 

The EPA’s Clean Air Mercury Rule (CAMR); 
The EPA’s Clean Air Interstate Rule (CAIR); 
Performance goals of the Clean Water Act Section 316(b); 
Regulation of carbon dioxide as a pollutant under the Clean Air 

.ct; and, 
e. Any other state or federal rules likely to cause additional costs in 

rder to meet pollution standards or otherwise comply with those rules. 

:esponse) 
jdress costs associated with environmental compliance issues. 

Please see the attached studies Big Rivers has had performed which 

a) Big Rivers has not done nor commissioned any studies 

pecific to compliance with CAMR. 

b) Please see the attachments regarding studies specific to 

ompliance with CAIR. 

c) Big Rivers has not done nor commissioned any studies 

pecific to compliance with CWA Section 316(b). 

d) Please see the attached analyses as well as CRA’s C02 

tnsitivity analyses specific to compliance with carbon dioxide (C02) capture. 

e) 
tudies specific to environmental compliance. 

Big Rivers has not done nor commissioned any other 
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BIG RIVERS ELECTRIC CORPORATION’S 
RESPONSE TO THE ATTORNEY GENERAL’S INITIAL REQUEST 

FOR INFORMATION TO JOINT APPLICANTS 

February 14,2008 
PSC CASE NO. 2007-00455 

Studies: (1) 
(2) 
(3) 

(4) 
(5) CO2 Tax calcs.xls, attached; 

(6) 

Global Insight Big Rivers Sept 2007.doc., See AG Item 64; 
Annual Output - 12-15-07.xls, see PSC Item 22; 
SCI NO, Review Report 08-09-06.pdf, attached; 
Addendum SCI NO, Reviews 08-09-06.pdf, attached; 

CRA International’s C02 Sensitivity Analysis. 

Witness) David A. Spainhoward 
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Executive Summary 

General 

This report presents the results of Stanley Consultants’ evaluation of the Western Kentucky 
Energy ( W D )  Compliance Plan for the Kentucky Nitrogen Oxide (NO,) State Implementation 
Plan (SIP) Call. This study is based upon the documents, reports and spreadsheets provided by 
Big Rivers Electric Corporation (BREC) to Stanley Consultants. A summary of these documents 
and reports are listed in Appendix A. 

Purpose 

The purpose of this study is to determine the WKE Plan 8A ability to satisfy the needs of the 
BREC system requirements to comply with the Kentucky NO, SIP Call regulations. Ultimately, 
the W D  Compliance Plan 8A should allow the BREC system to “take care of itself‘ each Ozone 
Transport Assessment Group (OTAG) season under a range of possible operating scenarios. This 
evaluation assumed the BREC system would “break even” with respect to NO, emissions versus 
available NO, allowances at the end of an OTAG season considering reasonable and conservative 
contingencies. 

The present value analysis time period studied began in the year 2007 and concluded in the year 
2023 which is coincident with the remainder of the operating period of the lease agreement. 
During the years 2007 and 2008, the plan must satisfy the system operations for the OTAG 
season only which consists of the five months of May through September. In the year 2009, the 
plan must satisfy and the BREC system must comply with the new Clean Air Interstate Rule 
(CAR) regulations which require among other issues, annual NO, emissions compliance which 
extends to the end of the evaluation period. 
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The WKE Plan SA failed to meet future projections for NO, removal and Stanley Consultants 
identified the necessary additions and/or improvements to modify the performance of WKE Plan 
SA. The evaluation includes preparation of conceptual capital cost estimates and a projection of 
Operation and Maintenance (O&M) costs for each of the three options identified. 

Conclusions 

The following summary of conclusions is the direct result of this study: 

1. 

2. 

WKE Plan SA includes the use of innovative technologies to achieve NO, reductions. 

WKE chose to proceed with WKE Plan SA. In a letter dated February 19,2002 WKE 
agreed to hold BREC harmless for any additional capital or O&M costs that it would be 
liable for with the installation of the technologies and scope of work as identified in 
WKE Plan 5B if it had been used to comply with the Kentucky SIP regulation. The 
limits identified in WKE Plan 5B were budget costs, hut as stated in the February 19, 
2002 letter, the limit protections were extended to WKE to include actual costs. 

The upgrade of plant control systems to distributed controls systems (DCS) and neural 
network (NN) systems will result in additional NO, control and other advantages will 
result. However, the control system, analyzers and instruments must he maintained and 
periodically calibrated. If not, the advantages of the sophisticated digital control and 
neural network systems will be lost. Upon review of the WKE reported NO, emissions 
rates, the systems may not be optimally tuned. 

Contingency cost estimates were eliminated from WISE’S compliauce plan cost 
projections. Stanley Consultauts typically adds ten percent of a project capital cost for 
contingencies. 

The impact of unit starts on NO, allowance consumption was not included in the Power 
Technology review, Sargent & Lundy (S&L) Report nor considered by WKE. 

All units are assumed to be 100 percent available during the OTAG season. This 
availability was an incorrect assumption, as evidenced by forced outage causes and 
planned outage events and the additional NO, emissions which are a result of these 
events. Refer to Appendix C which documents the forced outage causes and planned 
outage events. Refer to Table 5-9 which documents the additional NO, emissions. 

7. The Henderson Municipal Power and Light (HMPL) units would utilize 
SCR/DCS/”/BOP to achieve 90 percent NO, reduction in the WKE Plan SA and 5B. 
This information was obtained from the WKE NO, Compliance Plan Meeting Big 
Rivers and the City of Henderson Power Point Presentation dated April 18, 2001. The 
WKE Plan SA and 5B spreadsheets note the HMPL Units 1 and 2 would utilize 
Selective Catalytic Reduction (SCR) systems to achieve 90 percent NO, reduction. The 
noted differences could result in a flaw in the W I E  Plan SA or 5B. 

3. 

4. 

5 .  

6. 
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8. The lack of availability of the units which were retrofitted with SCR units is due in p a  
to the corrosion in the air heaters and associated ductwork or due to air heaters plugging 
from sulfuric acid and calcium sulfate attack. 

Upon review of the WKE NBV and CWIP report, Stanley Consultants concludes that 
not all of the neural network systems have been installed. Refer to Table 2-5. 

10. WKE Plan 8A failed to perform as predicted based on differences in specific unit heat 
rates, differences in specific unit emission rates, additional NO, emissions due to other 
events, and planned and forced outages. Specifically, the Coleman Units did not 
achieve the NO, reduction efficiencies as noted in the settlement agreement between 
WKFi and Mobotec. An alternate SNCR control strategy was offered by Mohotec to 
WKE for implementation on the Coleman Unit@) in recognition of the need to further 
reduce NO, emissions. Refer to Table 3-9 and 3-10. 

11. WKE Plan 5B would provide for compliance during the 2004 and 2005 OTAG seasons 
as additional NO, emissions would be removed due to the installation of SCRs on the 
Green Units. Refer to Table 4-4 and 4-5. 

12. Additional NOx control technologies will need to be installed on the Green units to 
remove additional NO, emissions to ensure future system compliance with the current 
allocation of NO, allowances. Refer to Table 6-3 and 6-4. 

13. Green Units 1 and 2 SCR system construction costs in 2006 dollars are estimated as 
follows: 

9. 

a. Green Unit 1 - 231 Megawatt (MW) unit $53,848,000 

b. Green Unit 2 - 223 MW unit $48,216,000 

(1) 2009 O&M costs for the SCR systems are as follows: 

(a) Annual Fixed O&M - $534,000 for Green Unit 1 and 
$523,000 for Green Unit 2. 

(h) Annual Variable O&M - $1,093,000 for Green Unit 1 and 
$1,118,000 for Green Unit 2. 

Recommendations 

The following recommendations are made as a result of this study: 

1. BREC should consider several options to determine the best plan to meet future NO, 
compliance. These options are presented below in order of least risk to maximum 
exposure. 

a. Option 1 presents the least risk exposure which may result from operational 
events and results in excess allowances which can be banked or sold even in the 
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worst case scenario. Option 1 includes the installation of SCRs and subsystems 
on both Green Units. The system costs include ammonia unloading and storage, 
economizer modifications, induced draft fan modifications, and air heater 
enameled basket modifications. The estimated capital cost for this option is 
$102,064,000. The present value annual cost associated with this option is 
$85,822,592. Appendix J documents the results, assumptions, and costs used in 
the determination of the present value analysis. In addition to the annual costs, 
other issues of risk exposure which need to he considered are: 

(1) The addition of SCR(s) and subsystems to the Green Unit(s) will 
result in a co-benefit reduction of mercury emissions. The EPA 
issued the Clean Air Mercury Rule (CAMR) on March 15, 2005 to 
permanently cap mercury emissions and consists of two phases. The 
Phase I cap commences in 2010. The intent of the Phase I cap is to 
achieve mercury emissions reductions through the operation of 
existing air pollution control devices (SCR, precipitators, and FGD). 
The co-benefit reduction of mercury emissions could generate a 
revenue stream from mercury credits which would he sold on the open 
market during Phase I. The analysis of this revenue stream is outside 
the scope of this report and would require sensitivity studies of both 
price and mercury emissions removal efficiencies by the various 
technologies. Phase I1 begins in 2018 and establishes a lower limit of 
mercury emission. This lower limit may require additional control 
measures which may include the installation of equipment and 
systems to control mercury emissions. 

The addition of SCRs and subsystems on the Green Units would 
assure system compliance with CAIR Annual NO, requirements and 
allow for a revenue stream if excess allowances are sold. 

(2) 

(3) The installation of SCRs and subsystems on both Green Units reduces 
the risk to BREC in the event of a SCR failure at either of the HMPL 
Units or the Wilson Unit. 

b. Option 2 represents the next least risk exposure. Option 2 will generally cover 
the NO, allowances needed in the sensitivity analysis, a small purchase of 
allowances may be necessary in the worst case scenario. Option 2 includes 
installation of a SCR and related subsystems on Green Unit 1. The capital costs 
include ammonia unloading and storage, economizer modifications, induced draft 
fan modifications, and air heater enameled basket modifications. The estimated 
capital cost for the SCR portion of this option is $53,848,000. Also included in 
the Option 2 capital costs are the installation of additional neural network 
systems at an estimated capital cost of $2,223,000. These control systems were 
added to aid in the support of NO, removal. These systems were not included in 
the Option 1 as Option 1 would produce less tons of emissions than the 
allowance tons under all operating scenarios. This same condition is not true 
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under Option 2. Under certain operating scenarios, more emissions were 
generated than the allowances available. Therefore, to reduce the additional risk 
associated with allowance purchases, the control systems were installed. The 
total capital cmt for this option is $56,071,000. The present value analysis 
Option 2A includes the sale of allowances generated after the installation of the 
SCR and subsystems. This analysis does not account for a major event 
occurrence, for example, the Wilson Unit were available only 50 percent of the 
OTAG season. Option 2A present value annual costs are $49,176,373. Present 
value analysis Option 2B evaluates the purchase of allowances if a major event 
(such as the Wilson Unit were available only 50 percent of the OTAG season) 
were to occur. Option 2B present value annual costs are $57,793,767. Appendix 
J documents the results, assumptions, and costs used in the determination of the 
present value analysis. In addition to the annual costs, other issues of risk 
exposure which need to he considered are: 

( 1) Co-benefit mercury removal would be realized with the installation of 
an SCR and subsystems on Green Unit 1 which would enhance 
BREC's position relative to mercury emissions reduction but to a 
lesser degree as provided by Option 1. The co-benefit reduction of 
mercury emissions could generate a revenue stream from mercury 
credits which would be sold on the open market during Phase I. The 
analysis of this revenue stream is outside the scope of this report and 
would require sensitivity studies of both price and mercury emissions 
removal efficiencies by the various technologies. 

The installation of a SCR and associated subsystems on Green Unit I 
reduces the risk for but will not assure under all operational conditions 
studied, system compliance with CAIR Annual NO, requirements. In 
the event of a failure of either of the HMPL Units or the Wilson Unit 
SCRs, it is possible that NO, allowances would need to be purchased 
to satisfy annual NO, requirements. This will place BREC under the 
market forces of pricing and availability for NO, allowances which 
may have similar variability as experienced with trading of SOz 
allowances. 

(2) 

c. Option 3 represents the maximum exposure caused by any operational event. 
Option 3 relies completely on the purchase of additional NO, allowances and 
assumes the continuation of the current WKE Plan SA. For the period of 2009- 
2023, the estimated cost of the purchase of approximately 849 to 1,703 tons of 
NO, allowances ranges from $951,729 to $4,499,326 annually. The present 
value analysis Option 3A includes the purchase of additional NO, allowances. 
This analysis does not account for a major event occurrence, for example, the 
Wilson Unit were available only 50 percent of the OTAG season. Option 3A 
present value costs are $13,644,261. Present value analysis Option 3B evaluates 
the purchase of allowances and accounts for a major event occurrence. Option 
3B present value costs are $24,356,422. Appendix J documents the results, 
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assumptions, and costs used in the determination of the present value analysis. In 
addition to the annual costs, other issues of risk exposure which need to be 
considered are: 

(1) Option 3 represents the maximum exposure to the risks of variable 
market availability and pricing of NO, allowances, similar to the 
variability experienced with trading of SO2 allowances. 

(2)  In addition, Option 3 does not allow for any co-benefit reduction of 
mercury emissions. 

2.  The NO, removal equipment on Coleman Units 1, 2 and 3, Green Units 1 and 2, HMPL 
Units 1 and 2, Wilson, and Reid Unit 1 need to be tuned to achieve their optimal removal 
efficiencies. 

3. A Continuous Emissions Monitoring System (CEMS) NO, analyzer is needed in the 
HMPL bypass ductwork or stack. 

4. Install a neural network system on Coleman Units 1 and 3, HMPL Units 1 and 2, and 
Wilson unit. 

5. Improve the specific unit’s heat rate. 

6. Reduce the unit’s forced outages. 

7. Utilize a coal which more closely resembles the design fuel for the various steam 
generators. 

Respectfully submitted, 

Stanley Consultants, Inc. 

Contributorfs): Nancy Shell 
Mary Garrison 
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Section 1 

Introduction 

General 

Stanley Consultants’ performed an evaluation of the existing Western Kentucky Energy (WKE) 
NO, Compliance Plan SA (WKE Plan SA) and the alternate NO, Compliance Plan 5B (WKE 
Plan 5B). The purpose of the cvaluation was to determine the ability of WKE Plan SA to satisfy 
the NO, emission requirements of the Big Rivers Electric Corporation (BREC) system in 
compliance with the Kentucky NO, SIP Call Regulations both for the previous and the future 
OTAG seasons. The WKE Plan SA was evaluated as unsatisfactory to meet the future BREC 
system requirements, operational criteria, and contingencies; Stanley Consultants identified the 
appropriate steps to improve the system compliance. The evaluation performed on WKE Plan 5B 
was to determine the past performance for the previous OTAG seasons had the W E  Plan 5B 
been implemented. 

The scope of work for this project included 

Review of all NO, related correspondence in Stanley Consultants’ files, including 
correspondence with WKE, third-party reports, and meeting notes. Stanley Consultants 
reviewed the recommendations to WKE resulting from the Sargent & Lundy (S&L) 
report of 1999 and PowerGen’s (via PowerTech) comments. The differences in the 
recommendations and the NO, compliance strategies implemented by WKE were 
identified. An attempt was made to quantify and/or describe the WKE assumptions used 
in the WKE Plan SA. 

An evaluation of both WKE Plan SA and the WKE Plan 5B utilizing the operational data 
collected over the past two (2) OTAG seasons of 2004 and 2005. Information provided 
to BREC and Stanley Consultants at the NO, Compliance Review Meeting of January 5, 
2006, will be utilized in the review. The WKE Plan SA’S performance, including a 
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description of how and when actual performance conditions varied from WKE Plan SA 
assumptions was prepared. 

A determination of projected NO, emissions for the future OTAG seasons of 2007 and 
2008. An evaluation of these projections utilizing the WKE Plan 8A Excel spreadsheet 
model determined if the projections would satisfy the future BREC system NO, 
compliance needs. Sensitivity analyses were performed to aid in identification of future 
operational exposures. 

Stanley Consultants identified the additions and/or improvements to modify the WKE 
Plan SA for future compliance of the BREC system with the Kentucky NO, SIP Call 
Regulations. Capital and operational and maintenance (O&M) costs for the additions 
and/or improvements were identified. A present value economic analysis was then 
performed which utilized the data developed for the capital and O&M costs for the 
options identified. 

This report summarizes the results of the engineering evaluations described above. The following 
summaries of each report section describe the content within that section. 

0 Section 2 entitled “Background Report Review” identifies the various plans developed for 
and suhsequently modified and presented by WKE to BREC. This section of the report 
defines the decisions made hy both WKE and the actions taken by BREC as it applies to 
implementation of WKE Plan SA. 

e Section 3 entitled “Existing WKE Plan 8A Performance Review” identifies the actual 
performance of the NO, reduction systems and equipment installed as identified in Section 
2. The evaluation included a comparison of the predicted performance to the NO, 
emissions reported and identified any assumptions and abnormal operating conditions 
affecting the WKE Plan SA’S performance. Assumptions reviewed consisted of emission 
rates, heat rate and gross capacity factor, Additional operating conditions reviewed were 
available hours, unit starts and other operational abnormalities which consumed NO, 
allowances. 

Section 4 entitled “Alternative NO, Compliance - WKE? Plan 5B Review” identifies the 
projected performance of the NO, reduction systems and equipment that would have been 
installed. The evaluation . . ~  included an , evaluation . .. of the predicted , performance . .~ ~ to the NO, 
emissions reported and identified any assumptions &tized in the development of WKE 
Plan 5B. Abnormal operating conditions affecting the performance of WKE Plan 5B were 
also reviewed. Assumptions reviewed consisted of emission rates, heat rate and gross 
capacity factor. Additional operating conditions reviewed were available hours, unit starts 
and other operational abnormalities which consumed NO, allowances. 

Section 5 entitled “WKE Plan SA - Future Performance” identifies the projected 
performance of the NO, reduction systems and equipment installed as identified in Section 
2 for future OTAG season compliance. Stanley Consultants evalu?ted the existing WKE 
Compliance Plan SA to determine if the plan will allow the BREC system to “take care of 
itself” each OTAG season under a range of possible operating scenarios. The evaluation 
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assumed that the BREC system is to “break even” with regard to tons of NO, emitted 
versus available NO, allowances at the end of an OTAG season considering reasonable, 
conservative contingencies. Stanley Consultants reviewed past generation capacity 
factors, availability factors and heat rate information provided by WKE from previous 
Annual Condition Assessment Reports. This information was utilized to develop future 
anticipated capacity and availability factors and heat rate impacts for evaluation of future 
compliance. In addition, the anticipated future planned and unplanned outages provided 
by BREC were reviewed to determine the effect to capacity and availability factors and 
heat rates of the units. Finally, sensitivity analyses were performed to aid in identifLing 
any future operational exposures. Any allowance deficit identified was converted into a 
cost exposure. 

Section 6 entitled “NO, Compliance Plan - Future Improvements” identifies the additions 
and improvements to enhance the projected performance of the NO, reduction systems 
and equipment to be installed as a modification to WKE Plan SA. The criterion utilized is 
the development of a plan which will result in a scenario that would have sufficient 
allowances to result in a net balance in the future OTAG seasons considering reasonable 
and conservative contingencies. The capital cost for the additions and improvements were 
identified. Additionally, the O&M costs were developed from well documented sources. 
These costs were then utilized in an present value economic analysis. Additional risks 
associated with each option were also identified and noted. 

Section 7 entitled “Conclusions and Recommendations” summarizes all of the conclusions 
of the previous sections. 
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Section 2 

Background Report Review 

Introduction 

Stanley Consultants reviewed the following documents provided by BREC as they relate to the 
NO, Compliance Plans developed by WKE. 

Correspondence 

e Letter reports 

Third-party reports received from WKE 

Actual NO, emissions information received from WKE 

NBV and C W P  reports received from WKE 

Unit outage reports received from WKE 

The recommendations made to WKE as documented in the 1999 Sargent & Lundy (S&L) report 
and the comments made by Power Gen (via Power Technology) to the WKE developed NO, 
Compliance Plans are analyzed and the differences are noted. 

Stanley Consultants utilized the WKE Plan 8A spreadsheet in the evaluation of the past OTAG 
seasons of 2004 and 2005 to determine compliance. 

The following subsections document Stanley Consultants’ findings. 
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S&L Report Review 

S&L completed a NO, Compliance Study for WKE in June, 1999. The study was performed to 
specifically address the application of selective catalytic reduction (SCR) and selective non- 
catalytic reduction (SNCR) technologies at each of the BREC and HMPL generating units. The 
S&L report documented the development of the NO, control plans with the associated conceptual 
cost estimates 

S&L Compliance SCrategies 

Table 2-1 summarizes the results from the S&L report: 

S&L Study Assumptions 

The following study assumptions were identified in the S&L 1999 NO, Compliance Study. 

1. The S&L report indicates the annual capacity factor for all units is 90 percent, with 
the exception of Reid Unit 1 and the Reid combustion turbine (CT). Reid Unit 1 
utilized a 50 percent annual capacity factor. The Reid CT utilized a 50 percent 
annual capacity factor in the Base Case and a 20 percent annual capacity factor in 
the 5 Percent Margin and the Alternative cases. The S&L report does not indicate if 
these factors are gross capacity factors or gross output factors. 

Forced outage rates were not considered for any of the units. 

Accommodate a broad range of fhel characteristics and SCR catalyst design 
philosophies through the use of: 

2. 

3. 

A relatively low velocity to accommodate high-ash fuels 

An additional catalyst layer to accommodate the uncertainty resulting from 
poisoning of the catalyst due to the sulfur dioxide (SO2) levels and fhel 
arsenic levels. 

4. SCR variable O&M costs included the cost for catalyst replacement, ammonia 
consumption, and auxiliary power. 

Fixed O&M costs included maintenance, material, and labor. 

No additional operating personnel were assumed to be required for any NO, control 
candidate technology. Current staff would need to be trained on the operation of 
the SCR system and the safe handling of the ammonia system. Training costs were 
not included in the study. 

5. 

6 .  
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S&L Sources of Data 

The following sources of data were utilized in the S&L NO, Compliance Study. 

1. S&L engineers gathered site specific data during the visits to the BREC and HMPL 
facilities. This information was used in the final sizing and cost estimating of the 
technologies proposed in the study. Specific information gathered consisted of 

a. Identify and quantify the estimated capital and O&M costs and 
performance expectations for each NO, control technology considered. 

Identify specific information regarding the technical viability of various 
NO, control technologies for each unit. 

Obtain unit data for ancillary components such as induced draft fans, air 
heaters, and ash handling system. 

Identify potential locations for the ammonia storage facilities 

h. 

c. 

d. 

2. WKE supplied data consisted of: 

a. Fuel analysis 

b. Furnace parameters 

c. Equipment capacities and/or limitations 

d. Operating and performance data 

e. 

f. 

Annual and seasonal emissions data 

Dispatch data which included future Load Distribution Profile (LDP) 
spreadsheets for the year 2003 

g. Plant arrangement 

S&L Methodology 

S&L utilized the Electric Power Research Institute (EPRI) Clean Air Technology (CAT) 
Workstation which is a comprehensive planning tool to determine the most economical 
strategy for reducing system-wide emissions, The CAT Workstation was a jointly developed 
software program prepared by S&L and EPRI. 

S&L Recommendations 

Based on the compliance strategies developed, S&L recommended the Alternative case noted 
in Table 2-1 above. This case would result in compliance with the Kentucky NO, SIP 
regulations with a 5 percent margin. The 5 Percent Margin would provide a contingency for 
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operational anomalies or other compliance issues. The Alternative case recommendation is 
summarized as follows. 

1. Installation of SCRs at Wilson, both of the Green Units, and both of the HMPL 
Units. 

2. The installation of SNCRs on the Reid Unit 1 and the three Coleman units. 

3. The purchase of 125 tons ofNO, allowances per year. 

WKE Implementation Plan 

Introduction 

The S&L NO, Compliance Study Report was completed and delivered to WKE in June 1999. 

Stanley Consultants attended a meeting on April 17, 2000, which included representatives 
from BREC, W E ,  D. B. Riley, Inc. and DukeRluor Daniel. A representative for the City of 
Henderson (HMPL Station 11) was not present at this meeting. The designibuild consortium 
of D. B. Riley and DukeiFluor Daniel was proposed by WKE for the installation of SCR 
systems. The meeting included several discussions of NO, control technologies. 

In a joint meeting with BREC, HMPL, and Stanley Consultants representatives on April 18, 
2001, additional and updated compliance plans were presented by WKE. The compliance 
plans would reduce the NO, emissions from 14,000 tons to less than 3,600 tons during the 
OTAG season beginning in May 2004. The presentation began with the plans developed by 
S&L. WKE utilized S&L’s model to create and analyze additional NO, compliance plans. 
These plans utilize a combination of combustion modifications, control system upgrades, 
SCR systems, and other developing NO, reduction control technologies. 

The plans were subsequently modified by WKE based on coniments provided by BREC. The 
plans were resubmitted for review on April 25, 2001. The plans at that time included the 
installation of five (5) SCRs in addition to a combination of combustion modifications. The 
plan also included the installation of neural networks and distributed control systems and 
alternative NO, reduction control technologies. This plan was identified as Plan 5 which 
resulted in the maximum control of NO, reductions and was the least cost solution. 

The compliance strategy was developed based on the tons of NO, allotted by EPA in the NO, 
SIP Call. The total NO, season credit allotment utilized in the WKE NO, compliance plans 
was 4,571 tons and was derived as noted in the following sentences. The total system tons of 
4,811 tons calculated in the WKE Plan 8A spreadsheet was based on the 1996 heat input 
(mmBtu) by unit projected to the expected 2007 heat input (mmBtu) by unit at an emissions 
rate of 0.15 IbimmBtu. The total ton allocation of 4,811 was further reduced by 5 percent to 
4,571 which represents the anticipated SIP distribution reduction. This reduction was the 
mechanism anticipated for addressing future industrial growth in the State of Kentucky. 
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A description of the WKE NO, Compliance Plans presented at the April 25, 2001 meeting 
follows: 

Description of W E  NO, Compliance Plans 

Plan 5A was the base compliance plan proposed by WKE with a capital cost of $143.6 
million dollars. WKE Plan 5A with updated cost estimates of $170.5 million dollars was 
later called WKE Plan 5B. A copy of the spreadsheet utilized in the development of the 
WKE Plan 5B is included in Appendix F. This plan included the installation of five SCR 
systems on the following units: Wilson, both Green units, and both HMPL units. The 
plan included the conversion of the Reid Unit 1 from a coal fired unit to a co-fired unit 
utilizing both natural gas and coal. The Reid CT would be operated with natural gas 
instead of No. 2 oil during the OTAG season. All three of the Coleman units, both of the 
HMPL units, both of the Green units, and the Wilson unit would receive control system 
upgrades which included DCS and neural network systems. The projected NO, removal 
efficiencies utilized in the calculation of emission values in the WKE Plan 5B model run 
and methods of reduction for this plan were: 

e Wilson Unit - The method of reduction chosen was SCR/DCS/?WBalance of 
Plant (BOP) instrumentation resulting in a combined YO pcrcent removal 
efficiency. 

Green Units 1 and 2 - The method of reduction chosen was SCR/DCS/NN/BOP 
resulting in a combined 90 percent removal efficiency. 

HMPL Units 1 and 2 - The method of reduction chosen was SCRiDCS/NN/BOP 
resulting in a combined YO percent removal efficiency as noted in the WKE Plan 
5B spreadsheet. In contrast, the WKE NO, Compliance Plan Meeting Big Rivers 
and the City of Henderson Power Point Presentation dated April 18, 2001 noted 
the HMPL Units 1 and 2 method of reduction chosen was SCR/DCS/NNIBOP 
and no removal efficiency was noted. 

Coleman Units 1,2, and 3 -The method of reduction chosen was DCSMNiField 
Devices resulting in a combined 10 percent removal efficiency. 

Reid Unit 1 - The method of reduction chosen was to switch to co-firing of 
natural gas with coal (50 percent gas fired) resulting in a 81.71 percent removal 
efficiency. The expected NO, reduction from 0.812 IbimmBtu on coal fuel only 
to 0. I5 Ib/mmBtu when eo-firing would result. 

Reid CT - The method of reduction chosen was to install burners capable of 
firing either No. 2 fuel oil or natural gas. Burning gas during OTAG season will 
result in a 83.15 percent removal efficiency. 

e 

0 
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The WKE model run assumptions result in an annual system NO, emissions projection of 
4,488 tons. This level of NO, emissions complies with the Kentucky SIP regulation 
allotment of 4,571 tons with 83 allowances or 2 percent in excess. This excess amount could 
he banked for future year use or sold on the allowance trading market. Actual plant operating 
and emissions data for the first quarter of 2001 and the years of 2000 and 1997 were utilized 
as baseline data to determine the modeled emission results for the non-OTAG season. The 
year 1997 results represent the last full year the generating units were operated by BREC. 
Table 2-2 summarizes the results from WKE Plan 5B: 

Plan 6 utilizes the same control strategies as WKE Plan 5B, with the exception that the 
SCR systems and control system upgrades were eliminated from the HMPL Units 1 and 
2. The first quarter of 2001 plant performance and emissions data were utilized as the 
baseline data in the development of the plan. This plan resulted in a negative NO, 
season balance of 467 tons per year, indicating the BREC and HMPL Units 1 and 2 
would not he in compliance with the Kentucky SIP regulations. The purchase of NO, 
emission allowances and/or over-control of NO, from other BREC units would be 
necessary for compliance under this scenario. 
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plan’l 

Plan 7 projects the NO, emissions from the HMPL Units 1 and 2 independently of the 
BREC units. With the installation of SCR systems and control system upgrades on the 
HMPL Units 1 and 2, the NO, reductions were estimated to achieve 90 percent, resulting 
in sufficient emission credits to aid in the offset of the excess emissions from the BREC 
units. To achieve the relative NO, emission limit of 0.15 IhimmBtu, the HMPL Units 1 
and 2 would need to reduce emissions by 71 percent from existing levels. To achieve 90 
percent removal, the capital costs for installation of the SCR systems and O&M expenses 
for the HMPL Units 1 and 2 would increase resulting in the development of emission 
credits for the BREC units,. HMPL would request compensation from WKE for the 
higher capital and O&M costs. 

Plan 8A represents the WKE implementation of developmental NO, control technologies. 
A copy of the spreadsheet utilized in the development of the WKE Plan 8A is included in 
Appendix E. WKE Plan 8A utilized advanced over-fire air (AOFA) and staged 
combustion NO, control technologies that were considered to be developmental at the 
time. 

The three Coleman units would utilize AOFA technology and control system upgrades. 
The two Green units would install coal re-burn technology and control system upgrades. 
Both systems were projected to achieve 50 percent NO, reductions. 

Per the WKE NO, Compliance Plan Meeting Big Rivers and the City of Henderson 
Power Point Presentation dated April 18,2001, the HMPL and Wilson units would utilize 
SCR systems and control system (DCSMNIBOP) upgrades to achieve 90 percent NO, 
reduction. 

The Reid Unit 1 would be converted to co-fire natural gas and coal and the Reid CT 
would operate utilizing natural gas. Annual system NO, emissions were projected to be 
4,534 tons per year, with WKE’s model assumptions. These NO, emissions which 
comply with the Kentucky SIP regulations allotment of 4,571 tons will generate 37 
additional allowances (less than 1 percent) which could be sold or banked. Table 2-3 
summarizes the results from WKE Plan SA: 
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Table 2-3 WKE PIan SA Selected NO, Reduetion Technologies 

Plan 9 was developed by WKE as a baseline model, which calculates the amount of 
emission allowances that would need to be purchased, 9643 tons, if no additional NO, 
emission reduction strategies were installed on the Coleman, HMPL, Wilson, and Green 
units. This plan accounts for the NO, reduction resulting from the existing low NO, 
burners. The Reid Unit I would install NO, reduction strategies similar to the other 
plans. Based on a cost of $2,500 per ton of credit, the annual cost to purchase emission 
credits would result in over $24 million dollars. 

On August 17, 2001, a NO, compliance plan update was presented at a joint meeting with 
BREC, HMPL, Stanley Consultants, and Burns & McDonnell representatives. The WKE 
model runs analyzed the compliance options in an effort to fine tune the details for NO, 
compliance. The previous plan proposed by WKE on April 25, 2001, was identified as the 
Base Case compliance Plan 5A resulting in the least cost, least risk plan. Plan 5A results in a 
capital cost of $143,600,000. Plan 5A was updated with current cost estimates which resulted 
in a plan cost of $l70,500,000 and was labeled Plan 5B. 
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On August 27, 2001, WKE presented Plan 8A as the NO, compliance plan which was 
updated with current cost estimates and resulted in a plan cost of $143,600,000. WKE Plan 
8A employed emerging NO, reduction control technologies and was identified as the least 
cost, with an associated higher risk compared to WKE Plan 5B. WKE proposed the 
implementation of Plan SA for the system wide reduction of NO, emissions. This plan would 
reduce the total number of SCR systems installed from five (as identified in Plan 5B) to 
three SCR systems, Table 2-4 compares the WKE Plan 5B and SA. 

On November 29, 2001, BREC fonvarded a letter to WKE regarding the implementation of 
the WKE revised Plan 8A for reducing NO, emissions. BREC recognized in this letter that 
the WKE Plan 8A had the potential for capital and O&M cost savings. BREC stated “Big 
Rivers feels it is not advisable to proceed with new technologies, despite the cost savings 
between the previous and current proposed emission control plan is only $26.9 million, less 
than 16 percent, and without contingencies. This seems to be a relatively small additional 
price for the SCR systems under Plan 5B with the accompanying proven performance; and 
the broader margin for error of the plan for meeting emission limits” and “For the reasons 
stated above Big Rivers cannot approve Plan 8A.” 

On February 19, 2002, WKE responded to BREC’s letter dated November 29, 2001 
concerning the NO, compliance plan stating “We wish to proceed with Model 8A as 
discussed in the December 2001 Operation Committee meeting. During that meeting, WKE 
committed to providing a restatement of the last complete paragraph on page two of the 
referenced letter. The intent of this discussion and agreement is to protect Big Rivers from 
paying for two separate technologies in the event the technology identified as Model SA does 
not perform as intended.” The following paragraph was offered in the WKE letter dated 
November 29,2001 as a methodology to protect BREC. “Western Kentucky Energy wishes 
to proceed with Model 8A and agrees that it would hold Big Rivers harmless for any 
additional capital or O&M costs beyond those that it would have been liable for as described 
by the technology and scope of work of Model 5B should Model 5B have been chosen as the 
SIP Call compliance strategy. These limits are shown in the model as budgeted costs, but the 
limits shall extend to actual costs. In the event that Model 5B is reestablished as the 
compliance strategy, this agreement excludes any costs associated with inflationary increases 
or cost increases associated with actual work performed to implement Model 5B verscs the 
budgeted amount for model 5B.” 
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WKE Sources of Data 

The following sources of data were utilized by WKE in the development of the NO, 
compliance plan. 

1, 

2. 

3. 

S&L 1999 NO, Compliance Study. 

Power Technology 2001 evaluation of NO, reduction technologies. 

WKE study of alternate NOx reduction technologies which included Rotating Over- 
fire Air (ROFA) and coal re-burn systems. 

WKE evaluation of potential suppliers of neural network control systems, 

WKE’s Base Case plan 5 results which utilized baseline performance data from 
1997,2000 and the first quarter of 2001. 

4. 

5 .  

WKE Assumptions 

WKE assumptions utilized in the development of Plan XA were as follows: 

1. Projected NO, reductions included 

a. 90 percent from the Wilson unit resulting from the addition of 
SCWDCS/”/BOP. 

90 percent from the HMPL Units 1 and 2 resulting from the addition of 
SCR systems. 

47 percent from the Coleman units and 50 percent from the Green units 
with the installation of AOFA and coal re-hum system, respectively. 

X1.71 percent from the Reid Unit 1 through the installation of a natural gas 
co-fired system. 

83.15 percent from the Reid CT through the installation of a natural gas 
fuel system. 

1ncluded.in the control strategies is a conservative IO percent improvement 
in NO, emissions resulting from the installation of DCS and NN systems. 
This improvement was documented in Stanley Consultants Meeting Notes 
No. 2 dated April 18,2001. 

b. 

c. 

d. 

e. 

f. 

2. 

3. 

Capital costs were revised to reflect the latest contractor and/or vendor negotiations. 

Annual catalyst costs utilized in the plan were based on information obtained from 
the S&L NO, Compliance Study. 
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4. The first year fixed O&M costs utilized in the plan were based on information 
obtained from the S&L NO, Compliance Study. These costs were adjusted for 
escalation at a rate of 3 percent per year. 

The variable O&M costs utilized in the plan were based on information obtained 
from the S&L NO, Compliance Study. 

An adjusted ammonia cost of $350 per ton was utilized. 

The OTAG season capacity factors utilized in the plan development were 90 percent 
for all BREC and HMPL Units 1 and 2, except the Reid Unit 1 and the Reid CT. 

Contingency cost estimates which are typical of these types of analysis were 
eliminated from the compliance plan cost projections. 

NO, emission reductions from 14,000 tons to less than 4,600 tons were to occur 
during the OTAG season beginning in May 2004. 

10. The use of SNCR technology was omitted from the compliance strategies. The 
SNCR technology was an option which could be implemented in the event the 
developing technologies proved to be inadequate. 

11. The WKE models assumed a purchase price of $2,500 per ton for NO, emission 
allowances to compensate for excess emissions. 

12. W I E  Plan 8A assumed 100 percent availability of the units during the OTAG 
season. 

13. Data presented in the WKE Plan 8A spreadsheet indicates “through 2000 CEM heat 
rates” were used. 

14. Baseline Performance Tests were performed by Babcock Borsig Power during the 
year 2000 on the Green units and the Wilson unit. These tests provided data which 
was utilized in the sizing calculation for the future SCRs and selection of the proper 
catalyst type. The SCR baseline testing utilized coal as the fuel for thc Grcen units. 
The SCR baselinc testing utilized the following fuel blends for the tests performed on 
the Wilson unit: 

5. 

6. 

7. 

8. 

9. 

75 Percent Pet Cokei25 Percent Bituminous Coal 

40 Percent Pet Cokei60 Percent Bituminous Coal 

0 Percent Pet Coke/100 Percent Bituminous Coal 
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15. Baseline Performance Tests were performed by Clean Air Engineering during the 
year 2002 on the HMPL Units 1 and 2. The testing was performed utilizing a fuel 
blend of: 

* 

60 Percent Pet Cokei40 Percent Bituminous Coal 

SO Percent Pet Coke/20 Percent Bituminous Coal 

0 Percent Pet Coke/100 Percent Bituminous Coal 

16. At the time of the S&L study the boiler baseline testing had not been performed. 

Power Technology Review of WKE Compliance Plans 

Power Gen was the parent company of WKE and Power Technology at the time the compliance 
plans were developed. Power Technology is an engineering subsidiary of Power Gen and is an 
English company similar to the EPRI organization in the United States. Power Technology 
evaluated the WKE NO, reduction technologies and compliance Plan SA. Power Technology 
commented on the compliance plan which was summarized in a spreadsheet dated July 20,2001. 
At a meeting held on April IS, 2001, with BREC, HMPL, and Stanley Consultants 
representatives, WKE presented a summary slide entitled “Position Summary” which stated 
“Power Technology performed an evaluation of WKE’s compliance plan and found the plan to he 
prudent and well engineered.” 

Power Technology Recommendations 

WKE Plan SA compliance strategies reviewed by Power Technology resulted in the 
following comments to WKE which were dated July 20,2001: 

1. Overall the compliance plan looks reasonable, given that the required NO, 
reduction levels can be delivered by the combustion modifications (over fire air and 
coal re-burn technologies) proposed foe Green and Coleman. 

2. Target reductions in NO, emissions appeared credible based on Power 
Technologies current knowledge, however, Power Technology recommended 
additional evaluations to determine the effect on the plan in the event any o f  the 
reduction strategies do not deliver the NO, reductions anticipated. 

Power Technology indicated the compliance plan is clearly very tight. This would 
be expected as there is little incentive for WKE to over comply. It was important to 
try to identi@ any other tactics which might give an increase in the margin to allow 
for unexpected contingencies while not reducing generation. 

Comments regarding the individual plants included: 

3. 

4. 

a. The Green units have high residence time which makes them well suited 
for the application of coal re-burn. The sclected options of coal re-bum, 
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together with the DCS and neural network for continuous system 
optimization represents a viable and amactive option for the station. 

The application of over fire air accompanied by neural network and DCS to 
the Coleman units represents a viable option and is typical of the approach 
being adopted on numerous units of similar size and duty. 

The utilization of the high efficiency SCR on the Wilson unit represents a 
sound technical option. Power Technology noted the heat rate shown in 
the spreadsheet for Wilson appeared high (1 1,700 Btu/kWh). If the actual 
heat rate value is in the mid 10,000s Btu/kWh the results would be a 
significant increase in the margin of compliance. Power Technology 
recommended investigating the high heat rate noted for the Wilson Unit, 

The utilization of the high efficiency SCR on the HMPL Units 1 and 2 
represents a sound technical option. 

Power Technology questioned the assumption the Reid Unit 1 would run 
on 50 percent gas throughout the year, given the high cost of gas. Also, 
Power Technology indicated this would impact the SO? compliance for the 
company. In addition, Power Technology stated if the cost of generation 
from the Reid Unit 1 is too high, this may also force the operation of the 
higher emitting NO, units, which would erode the compliance margin. The 
question was also asked if the gas co-firing was likely to impact the load 
factor, which this plant has seen historically. Most likely this unit would 
only operate at times when the system price is high. 

h. 

c. 

d. 

e. 

5. Power Technology noted the overall system spreadsheet appears to assume the 
loading of the units is essentially the same as the historical loading. There is a 
potential benefit in NO, to be had if it is possible to bias the operation so that any 
SCR units operate in true base load mode, at or near 100 percent Maximum 
Continuous Rating (MCR) providing that they are available. This assumes that it is 
acceptable operationally and in terms of system scheduling. 

6. Power Technologies noted the energy production projections for 2007 were utilized 
in the spreadsheet but it is not clear whether the projected load in the intervening 
years is greater than that level. If this is the case then there is clearly little or 
negative margin in those years. 

Stanley Consultants Review of WKE Plan 8A 

Stanley Consultants Sources of Data 

The following sources of data were reviewed 

1.  S&L 1999 NO, Compliance Study 
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2. Stanley Consultants Inc. meeting notes and letters 

3. BREC information 

a. 

b. Environmental Clear Skies Assumptions 

c. Additional Production Information 

Information for Plant Operations Review and NO, Compliance 

4. WKE NO, Compliance Plan 5B and SA spreadsheets 

5. Third-party Reports. Appendix A contains a complete listing of the reports 
reviewed. 

6. Actual WKE performance results from the 2004 and 2005 OTAG seasons 

7. NBV and CWIP report review 

NBV & CWIP Report Review 

Appendix B documents in a summary listing the WKE Plan SA NO, reduction technologies, 
the asset value, and the date of purchase of the asset as listed in the NBV and CWIP reports. 
The list documents the equipment installed. Table 2-5 documents the status of the 
expenditures associated with the implementation of WKE Plan SA NO, reduction 
technologies as of December 3 1,2005, in the NBV and CWIP reports. 

Conelusions 

The following conclusions result fiom the Stanley Consultants’ review of the documents: 
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1. WKE Plan 8A includes the use of innovative technologies (”, AOFA, and coal re- 
bum system), to achieve NO, reductions. The uses of coal re-bum and AOFA 
systems affect the combustion within the boiler. Low NO, operation as a result of 
the implementation of the coal re-bum and AOFA system in an existing boiler in 
combination with a coal supply containing a higher sulfur content will result in 
increases in Loss on Ignition (LOI), waterwall tube wastage, and an increase in 
carbon monoxide (CO) emissions and opacity. These conditions may also lead to a 
reduction in unit availability: 

a. By reducing the available oxygen in the lower fumace burner regions, a 
lower combustion temperature will occur. This staging of air or fuel will 
result in reduced levels of thermal NO, formation. The result of this staged 
combustion can he an increase in LOI. 

b. The LO1 which is a measurement of unburned carbon is a result of 
incomplete combustion of fuel which can result in a significant loss of 
boiler efficiency. 

An increase in LO1 has a negative impact on precipitator performance. 
Due to carbon in the ash resulting from a higher LOI, an increase in the 
dust load and its resistivity to the flue gas cleaning system will increase the 
opacity. 

Waterwall tube wastage occurs due to altered flue gas flow patterns along 
fumace walls which contain low oxygen concentrations. Combine this 
reducing atmosphere with the minerals and sulfur content in the fuel and 
the results are acidic materials which chemically attack the carbon steel 
tube material. Obviously with higher concentrations of sulfur in the fuel 
the more aggressive this mechanism will be in the furnace volume. 

Higher CO emissions are also a result of incomplete combustion. 

c. 

d. 

e. 

2. WKE chose to proceed with WKE Plan SA. In a letter dated February 19, 2002 
WKE agreed to hold BREC harmless for any additional capital or O&M costs that it 
would he liable for the installation of the technologies and scope of work as 
identified in W I G  Plan 5B in order to comply with the Kentucky SIP regulation 
compliance strategy. The limits identified in WKE Plan 5B were budget costs, but as 
stated in the February 19,2002 letter, the limit protections were extended by WKE to 
include actual costs. 

The upgrade of plant control systems to DCS and NN systems will result in 
additional NO, control and other advantages will result. However, the control 
system, analyzers and instruments must he maintained and periodically calibrated. If 
not, the advantages of the sophisticated digital control and NN will be lost. Upon 
review of the WKE reported NO, emission rates, the systems may not be optimally 
tuned. 

3. 
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4. Contingency cost estimates were eliminated from WKE’s compliance plan cost 
projections. Stanley Consultants typically adds 10 percent for contingencies. 

The impact of unit starts on NO, allowance consumption was not included in the 
Power Technology review, S&L Report nor considered by WKE. 

All units are assumed to be 100 percent available during the OTAG season. This 
availability was an incorrect assumption, as evidenced by forced outage causes and 
planned outage events and the additional NOx emissions which are a result of these 
events. Forced outages and planned outages are documented in Appendix C and D. 
Annual Forced Outage Rates (FORs) by unit are summarized in Table 2-6 for the 
period 1998 through 2002. 

5. 

6. 

Table 2-6 1998-2002 Annual FORs (%) 

Unit 
Coleman Unit 1 
Coleman Unit 2 
Coleman Unit 3 
HMPL Unit 1 

1998 1999 2000 2001 2002 
2.7 0.0 0.0 0.0 2.7 
2.5 1.4 5.9 0.5 1 .o 
0.3 0.8 2.3 1.8 5.9 
2.7 3.8 2.5 2.6 5.7 

7. The HMPL and Wilson units would utilize SCWDCSlIiNBOP to achieve 90 percent 
NO, reduction in the WKE Plan 8A. This information was obtained from the WKE 
NO, Compliance Plan Meeting Big Rivers and the City of Henderson Power Point 
Presentation dated April 18, 2001. The WKE Plan 8A spreadsheet notes that the 
HMPL Units 1 and 2 would utilize SCR systems to achieve 90 percent NO, 
reduction. The noted differences could result in a flaw in the WKE Plan 8A. The 
WKE Plan SA spreadsheet notes that the Wilson unit would utilize 
SCRIDCSNNBOP to achieve 90 percent NO, reduction and does not vary from the 
information presented in the April 18,2001 meeting. 

The HMPL and Wilson units would utilize SCRiDCSlIiNBOP upgrades to achieve 
90 percent NO, reduction in the WKE Plan 5B. This information was obtained from 
the WKE NO, Compliance Plan Meeting Big Rivers and the City of Henderson 
Power Point Presentation dated April 18,2001. The WKE Plan 5B spreadsheet notes 
that the HMPL Units I and 2 would utilize SCWBOP to achieve 90 percent NO, 
reduction. The noted differences could result in a flaw in the WKE Plan 8A. The 
WKE Plan 5B spreadsheet notes that the Wilson unit would utilize 
SCRiDCSlIiNBOP to achieve 90 percent NO, reduction and does not vary from the 
information presented in the April 18, 2001 meeting. 

8. 
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9. The S&L report documents the following: 

Use of high sulfur coal with SCR also creates concern over ABS (ammonium 
bisulfate) deposition but goes fuvther in that it can create corrosion 
problems, “blue plume” opacity problems, and can potentially lead to 
accelerated deactivation of the SCR catalyst. 

This issue would also result in the lack of availability of the units which were 
retrofitted with SCR units, due to the corrosion in the air heaters and associated 
ductwork or due to air heaters plugging from sulfuric acid and calcium sulfate attack. 
As a result, overall unit availability will have an effect on the NO, compliance. 

10. Upon review of the WKE NJ3V and CWIP report, Stanley Consultants concludes that 
not all of the neural network systems have been installed. Refer to Table 2-5. 

1 1, A comparison of the recommendations by S&L and the WKE Plan SA is shown in 
Table 2-1. 

Table 2-7 Comparison of Implementation Strategies 
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Section 3 

Existing WKE Plan 8A Performance Review 

Introduction 

Stanley Consultants reviewed the performance of WKE Plan 8A for the 2004 and 2005 OTAG 
seasons. Information provided to BREC and Stanley Consultants at the January 5, 2006, NO, 
Compliance Review Meeting was utilized in the review. A comparison of the Plan’s performance 
and an analysis of the actual performance conditions versus the WKE Plan 8A assumptions are 
provided below. 

2004 and 2005 OTAG Season Evaluation 

2004 And 2005 NO, Actual Emissions Compared to WKE’s Operating Budgets 

WKE provided actual generation and NO, emissions for the OTAG season of 2004 and 2005 
as shown in Table 3-1 and 3-2. Appendix G contains the information provided by WKE. 
These values were then compared to the WKE anticipated budgets for the respective years 
and the differences are noted. 
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Table 3-1 2004 OTAG Season 
NO, Actual Emissions Compared to WKE Operating Budget 

Table 3-2 2005 OTAG Season 
NO, Actual Emissions Compared to WKE Operating Budget 
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WKE Plan SA Model Parameters 

WKE Plan XA spreadsheet description and parameters are as follows. Appendix E contains a 
copy of the WKE Plan XA spreadsheet. 

1. OTAG season energy production in kilowatt hours (kwh) is a calculated value 
developed from the product of gross capacity generation in kilowatts (kW) times the 
average capacity factor times the OTAG season hours. 

2. Continuous emission monitor (CEM) heat rates expressed in BtuikWh for the 
calendar year 2000 were utilized in WKE Plan 8A. 

3. WKE assumed 100 percent availability for all units in Plan 8A. A 90 percent 
capacity factor was utilized for the Coleman units, HMPL units, Green units, and the 
Wilson Unit. An 85 percent capacity factor was assumed for Reid Unit 1 and the 
Reid CT. 

4. WKE utilized the average emission rates expressed in IbsimmBtu for the calendar 
year 2000 for each unit in WKE Plan XA. 

5. Projected NO, reductions are documented in Section 2, Table 2-3. The WKE Plan 
8A included the switch of the Reid Unit l to co-firing natural gas with coal. The 
expected NO, reduction for Reid Unit 1 was from 0.8 to 0.85 IbsimmBtu (0 percent 
removal efficiency) for the coal fuel only case to 0.15 IbsimmBtu (81.71 percent 
removal efficiency) when firing natural gas. Gas burners were installed on the Reid 
Unit 1, however they are not utilized due to the high price of natural gas. WKE 
installed a flue gas recirculation (FGR) system for Reid Unit 1 as an additional NO, 
reduction technology. Cooling air thru the gas burners is similar to an overfire air 
system and in conjunction with the FGR has resulted in a NO, reduction lo 0.41 
IhsimmBtu (49.5 1 percent removal efficiency) without the use of natural gas. 

6. The OTAG season has 3672 hours of operation and this number was utilized in the 
spreadsheet calculations. 

2004 and 2005 OTAG Season Model Evaluation Parameters 

The WKE Plan XA spreadsheet was utilized in calculating the variations from the original 
plan assumptions and in the evaluation of the 2004 and 2005 OTAG season performance. 
Parameters used in the evaluation of the 2004 and 2005 OTAG season performance are 
documented in Tables 3-1 “2004 OTAG Season NO, Actual Emissions Compared to WKE 
Operating Budget,” 3-2 “2005 OTAG Season NO, Actual Emissions Compared to WKE 
Operating Budget,” 3-3 “Emission Rates (IbsimmBtu)”, 3-4 “Gross Capacity Factors - 
OTAG Season,” 3-5 “Heat Rates,” and 3-6 “2004 & 2005 OTAG Season Available Hours,” 
These parameters were utilized in the WKE Plan 8A spreadsheet to generate the 2004 OTAG 
Season Plan XA NO, Tons presented in Table 3-9 and the 2005 OTAG Season Plan 8A NO, 
Tons presented in Table 3-1 0. 
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1. The 2004 and 2005 actual gross energy production documented above in Tables 3-1 
and 3-2 for the OTAG season (adjusted for the 2004 OTAG season beginning May 
31) was utilized as data inputs in 2004 and 2005 OTAG Season W E  Plan 8A 
models. 

2. Actual emission rates by unit were utilized in the 2004 and 2005 OTAG season 
evaluation. Table 3-3 depicts the comparison of WKE Plan 8A assumed emission 
rates to the actual 2004 and 2005 emission rates from the “04 05 Ozone Season 
Emission Rates.xls” spreadsheet provided by WKE. 

Table 3-3 Emission Rates (IbdmmBtu) 

. ) Provided by WKE in the “04 05 Ozone Season Emlssxon Rates XIS” weadsheel The average ofthe months of the OTAG season were . 

3. WKE actual 2004 and 2005 gross capacity factors were used in 2004 and 2005 
OTAG Season WKE Plan 8A models as documented in Table 3-4. 

4. WKE actual 2004 and 2005 gross heat rates were used in 2004 and 2005 OTAG 
Season WKE Plan SA models as documented in Table 3-5. 

5 .  Stanley Consultants determined the number of forced outage hours and planned 
outage hours during the 2004 and 2005 OTAG seasons from the 2004 and 2005 
production outage reports. The OTAG season for 2004 consisted of the hours 
beginning on May 31 and ending on September 30. For 2005, the OTAG season 
began May 1 and ended on September 30. The number of hours of availability for 
each unit is documented in Table 3-6. 
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Generation Impacts to WKE Plan 8A Assumptions 

WKE Plan 8A Excel spreadsheet was utilized in calculating variations from the original plan 
assumptions in the review of the actual performance of the WKE Plan 8A for the 2004 and 
2005 OTAG seasons. Data input to the spreadsheet was obtained from several sources to 
determine the impact of the historical data on the WKE Plan 8A performance. 

Capacity Factors 

Capacity factors utilized for each unit were calculated utilizing the actual WKE OTAG 
season gross energy production in megawatt hours (MWh), the gross capacity, and the 
hours of operation. Table 3-4 documents a comparison between capacity factors 
calculated from actual gross energy production in MWhs and the original capacity factors 
assumed in the WKE Plan 8A. 

Table 3-4 Gross Capacity Factors - OTAG Season 

Nates: 
( I )  Calculated from Actual 2004 OTAG season gross energy produced kWh (adjusted for OTAG Season 

bcginning May 31) divided by the gross capacity ofthe unit divided by the hours in operation. 
(2) Calculated from Actual 2005 OTAG season gross energy produced kWh divided by the gross capacity of 

tho unit divided by the hours in operation. 

Heat Rate Impacts 

Actual gross heat rates were used in the 2004 and 2005 OTAG season evaluation. Table 
3-5 compares the gross 2004 and 2005 heat rates and the original heat rates utilized in the 
WKE Plan 8A spreadsheet. 

I Assumed 1 Calculated from I Calculated from 

Wilson Unit 90.0% 94.8% 98.3% 

Reid Unit 1 85.0% 55.8% 78.8% 

Reid CT 85.0% 33.4% 30.7% 
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Table 3-5 Heat Rates 

Green Unit 2 10,591 10,181 10,259 

Wilson Unit 11,918 10,539 10,330 

Reid Unit 1 11,212 1 1,540 11,354 

Reid CT"' 10,585 10,585 10,585 

Notes: 
( I )  The "Assumed WKE Plan 8A" heat rates were noted as "thiu 2000 CEM heat rates". The heat rates were assumed to have been 

delemined from CEM data. 
(2) Achial 2004 and 2005 gross heat rates used for all units are derivod from coal feeder and coal analysis data collected by M E ,  

with the exception afthe Reid CT. 
(3) Actual heat rate information is not available. The heat rate documented in WKE Plan 8A was utilized. 

Unit Availability Impacts 

Actual unit availability during the 2004 OTAG season and the 2005 OTAG season was 
determined for each unit through a review of the 2004 and 2005 production outage 
reports. Both forced outage hours and planned outage hours were determined and 
documented in a spreadsheet by unit to determine the impact(s). Specific forced outage 
and planned outage events by unit for the 2004 OTAG season and the 2005 OTAG 
season were identified and documented in Appendix C. Table 3-6 documents a summary 
of these events for the 2004 and 2005 OTAG seasons. The WKE Plan 8A assumed no 
outages during the OTAG season. 

rrw:clb/mc:rnus-fs2:15026NO,CompPhl,2,3rpt.doc 3-6 Stanley Consultants 





Unit Starts 

The actual number of starts by unit for the 2004 and 2005 OTAG seasons is 
documented in Table 3-7. The WKE Plan 8A assumes no unit starts during the 
OTAG season. The 2004 and 2005 OTAG Season evaluation models assume no 
unit starts during the OTAG season. 

Table 3-7 

Number of Unit Starts During the OTAG Seasons 

I 2004 200s 
Number of Unit Number of Unit 

During the NO, Compliance Plan Review meeting of January 5, 2006, WKE 
noted that they had not anticipated in the WKE Plan 8A the number of unit starts 
experienced during the 2004 or 2005 OTAG seasons. These starts resulted in a 
number of NO, allowances consumed during those unit starts. 

Additional NO, emissions were generated due to SCR warm up after outages that 
occurred on the Wilson Unit and HMPL Units I and 2. During the warm up of 
either HMPL Unit 1 or 2, the gas stream is bypassing the SCR and the Flue Gas 
Desulfurization (FGD) systems. The bypass stack is not equipped with a NO, 
analyzer and thus the NO, emissions are reported as the maximum potential to 
emit during the period of bypass. 

Table 3-8 documents the number of NO, allowances consumed per unit start in 
2004 and 2005 for the Wilson Unit and HMPL Units 1 and 2. WKE Plan SA 
assumed no unit starts and thus no NO, allowances would be consumed during 
the OTAG seasons. 
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Table 3-8 Additional NO, Allowances Consumed by SCR Units 

Notes: 
(1) As documented in the W E  spreadsheet entitled ”04 and 05 Organized Dam from W E  NO, 

Madels.xB” the avorage additional NO, emissions per SCR warn up event are: (Ul 3.59 tons p a  
went), (H2 2.05 tons per event), and (WI 12.313 tom per event). These averages Were multiplied by 
the number ofunit starts to determine the number of additional allowances consumed. 
As documented in the WKE spreadsheet entitled “04 and 05 Organized Data horn WKE NO, 
ModeIs.nls” the average additional NO, emissions per SCR warn up event are: (HI 4.64 tons pei 
event), (U2 6.49 tons per event), and (WI 9.13 tons per event). These averages wore multiplied by thr 
numhor of unit starts to determine the number of additional allowances consumed. 

(2) 

WKE provided a spreadsheet entitled “04 and 05 Organized Data from WKE 
NO, ModeLxls” in the January 5,2006, WKE NO, Compliance Review meeting. 
This spreadsheet documented events during which additional tons of NO, 
emissions were generated during the 2004 and 2005 OTAG seasons. 

Based on the data presented, the WKE Plan 8A does not allow for sufficient 
variations for equipment failure events, forced outage events, or additional 
generation. These events and the resultant NO, emissions are documented in 
Tables 3-9 and 3- 10. Appendix D identifies the events and the additional amount 
of NO, emissions determined as a result of: 

HMPL Units 1 and 2 SCR system non-compliance period emissions. 
These periods of time are required by EPA to be reported at the 
maximum potential NO, emissions rate resulting from periods when 
the generating units are operated with the SCR in the bypass mode. 

Operation of the HMPL Units 1 and 2 SCR system in the bypass mode 
due to the application of coal drying agents and allowing for repairs 
and tuning of the HMPL Units 1 and 2 SCR systems. 

Additional emissions known to occur through operational variances. 
For example the operation of Wilson Unit Pulverizer No. 3 and burner 
combination. This pulverizer and burner combination feeds fuel to the 
upper level of burner elevation and the resultant “Burn out” time is 
much less thus contributing to thermal NO, formation. 
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* 

Additional emissions due to variations in CEM heat input data. 

Additional emissions due to the difference in actual vemus planned unit 
heat rate values. 

Results 

The following results were developed from the 2004 OTAG Scason evaluation versus the 
WKE Plan 8A assumptions: 

1, Table 3-9 compares the 2004 WKE reported NO, emissions, the 2004 OTAG Season 
Plan SA modeled NO, emissions, the WKE additional tons of NO, due to 
extraordinary events (2004 OTAG Additional NO, Events), and the WKE Plan SA 
NO, emissions. 

a. The difference noted in the “WKE Reported 2004 NO, Tons” column of 644 
Excess NO, Allowances and the “2004 Total NO, Tons” column of 414.3 
Excess NO, Allowances from the 2004 OTAG Season Evaluation are 
attributed to differences in heat rate and emission rates. A discussion of 
each of these parameters follows: 

(1) The 2004 OTAG Season Evaluation Plan SA Spreadsheet used 
WKE Annual Gross Heat Rates. The WKE Plan 8A spreadsheet 
utilized 2000 CEM Heat Rates. Unit heat rates have an impact 
on the calculated NO, emissions. 

The 2004 OTAG Season Evaluation Plan SA spreadsheet used 
actual emission rates versus the WKE Plan XA assumed emission 
rates. Removal efficiencies based on the actual emission rates 
are less for the following units, thus contributing to the failure of 
WKE Plan 8A to perform as projected 

(2) 

(a) Coleman Units 1, 2, and 3 - WKE Plan XA removal 
efficiency was 47 percent. Actual emission rates 
indicate the removal efficiencies are currently 30.24, 
33.70, and 30.64 percent, respectively. Coleman units 
NO, reduction technologies included the use of 
innovative technology (AOFA). This technology was 
chosen by WKE with a limited number of trial 
installations and test data available. The actual 
emissions rates indicate the AOFA system is not 
performing as anticipated. 

(b) HMPL Unit 1 - The WKE Plan SA removal 
efficiency was projectcd to be 90 percent. Actual 
emission rates indicate the removal efficiency is 88.87 
percent. The continuing startup activities and other 
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contractual issues have prevented final tuning of the 
SCR systems. 

Reid Unit 1 - The strategy of fuel switching (from 
coal to natural gas) was projected to result in a NO, 
emissions removal efficiency of 8 1.71 percent. 
Current removal efficiency using the FGR system and 
the installation of natural gas burners on the top 
burner elevation and utilizing the cooling air as over 
fired air results in a removal efficiency of 68.01 
percent. 

(c) 

Excess NO, 
4llowances (Tons) 
additional NO, 
Allowances Needed 
[Tons) 
Allocated NO, 
Allowances 

644 1,264.8 _ _ _  414.3 37 

___  _ _ _  ___  __- ___  

4,500 4,500 _ _ _  4,500 4,571 
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h. WKE provided information regarding additional tons of NO, emissions due 
to other events to BREC in a meeting held on January 5, 2006. A detailed 
breakdown of  these events and the additional tons of NO, per event are 
included in Appendix D. A discussion of the events follows: 

WKE reported in a spreadsheet entitled “04 and 05 Organized 
Data from WKE NO, Model.xls” the additional NO, emissions of 
61.56 tons for “SCR warm up period” due to startup activities 
which occurred after a forced outage event at the Wilson Unit 
during the 2004 OTAG season. WKE’s spreadsheet indicated the 
Wilson Unit SCR was off-line for 85 hours due to warm up 
activities after the outage events. 

In 2004, WKE reported that the Wilson Unit Pulverizer No. 3 
operated 1,209 hours. WKE provided an emission ratc of 
0,127193 tons of NO, per hour resulting from the operation of the 
Pulverizer No. 3 during the OTAG season. The additional 
operation of the Pulverizer No. 3 resulted in 154 tons of additional 
NO, emissions that had not been anticipated in the WKE Plan SA. 

2. The 2004 gross capacity factors were calculated using 2004 gross energy production. 
Green Units 1 and 2 and Wilson Unit gross capacity factors were higher than WKE 
Plan 8A capacity factors. The 2004 System Gross Capacity Factor average was 
78.4 percent compared to WKE Plan 8A System Gross Capacity Factor average of 
89 percent. The specific unit capacity factors will create additional NO, emissions 
for those units not equipped with SCRs, when those factors are higher than the 
original plan or budget. 

3. The actual 2004 gross heat rates resulted in lower values as compared to those 
utilized in the WKE Plan SA except for Reid Unit 1. 

4. WKE Plan 8A projected a 3,672 hour OTAG season and assumed 100 percent 
availability for all the units. The 2004 OTAG season of May 3 1 through September 
30 was only 2,952 hours, which contributed to the excess allowances reported by 
WKE. Review of the production outage reports indicates that Coleman Unit 1 and 
Reid Unit 1 were off-line for planned outages (PO) for a period of time during the 
2004 OTAG season. All units were off-line at one time or another due to forced 
outages during the 2004 OTAG season. 

5. HMPL Unit 1 experienced a low water boiler event in August, 2004, which forced 
the unit off-line for approximately 515 hours during the months of August and 
September, 2004. This event increased energy production from non-SCR units 
during the August, 2004, time period resulting in higher than planned NO, emissions 
for the system. 
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6. The HMPL Unit 2 SCR system is not operating to the availability guarantees 
provided in the contract. The continuing startup activities and other contractual 
issues have prevented final tuning of the SCR system. Thus optimum NO, reduction 
performance has not been achieved. 

7. Coleman units NO, reduction technologies included the use of innovative technology 
(AOFA). This technology was chosen by WKE with a limited number of trial 
installations and test data available. Coleman Units 1, 2 and 3 AOFA systems are 
not performing as planned. As documented in the December 10,2004 WKEBREC 
Operating Committee Meeting, WKE had forecast the installation of an SNCR 
system on Coleman Unit 1, in accordance with a contract settlement requirement 
with Mobotech USA. This agreement indicates WKE had knowledge of a 
performance issue with the AOFA system. 

The following results were derived from the 2005 OTAG season evaluation. 

1.  Table 3-10 compares the 2005 WKE reported NO, emissions, the 2005 OTAG 
Season Plan XA modeled NO, emissions, the WKE additional tons of NO, due to 
extraordinary events (2005 OTAG Additional NO, Events), and the WKE Plan XA 
NO, emissions. 

a. The difference noted in the “WKE Reported 2005 NO, Tons” column of 695 
Additional NO, Allowances Needed and the “2005 Total NO, Tons” column 
of  528.4 Additional NO, Allowances Needed from the 2005 OTAG Season 
Evaluation are attxibuted to differences in heat rate and emission rates. A 
djscussion of each of these parameters follows: 

( I )  The 2005 OTAG Season Evaluation Plan XA Spreadsheet used 
WKE Annual Gross Heat Rates. The W E  Plan XA spreadsheet 
utilized 2000 CEM Heat Rates. Actual unit heat rates have an 
impact on the tons calculated. 

(a) The 2005 OTAG Season Evaluation Plan XA spreadsheet 
used actual emission rates versus the WKE Plan 8A 
assumed emission rates. Removal efficiencies based on the 
actual emission rates are less for the following units, thus 
the WKE Plan XA did not perform as projected 

1) Reid Unit 1 - Switching from coal to natural gas was 
projected to result in a removal efficiency of 81.71 
percent. Current removal efficiency using the FGR 
system and the installation of natural gas bumers on 
the top burner elevation and utilizing the cooling air 
as overfired air results in a removal efficiency of 
50.37 percent. 

rrw:clb/mc:rnus-fsZ:l5026NO,CompPhl,2,3rpt.doc 3-13 Stanley Consultants 



Table 3-10 2005 OTAG Season Evaluation - WKE Plan SA 

I Reported 2005 
Unit 1 NOxF;‘’) 

Coleman Unit 1 
Coleman Unit 2 
Coleman Unit 3 
KMPL Unit 1 213 
HMPL Unit 2 204 

Reid Unit 1 
Reid CT 
Total 5 195 
Excess NO, ___  
Allowances (Tons) I 
Additional NO, I 695 
Allowances Needed I 
ITons) I 
Allocated NO. 4,500 

2005 OTAG Season Evaluation 
2005OTAG 1 2005WKE 1 Prqjected 

I I I _ _ _  528.5 _ _ _  57.6 

i I I 
4,500 --- 4,500 4,571 

. . - 
(1) Values w e e  provided in the WKE spresdsheet entitled ”2005 NO, Actual Compared to Budget” Refer 10 Appendix G. 
(2) Values were calculated in the 2005 OTAG Season Evaluation using 2005 information proscnted in Tables3-l through 3-6. 
(3) Refer to Appendix D for a description of the events that resulted in additional tons of NO.. WKE additional NO. events tons were taken from 

the WKE spreadsheet entitled “04 and OS Organized Data from WKE NO, Models.xls.” 
(4) This column is a calculated value from the sum of”Z00S OTAG Season Pian 8A NO, Tons” column and “ZOOS WKE Additional NO, Events 

Tons” column. 
$5) Values were provided in the WKE Plan 8A Spreadsheet. Refer to Appendix E. 

2) Coleman Units 1, 2, and 3 - The W I E  Plan 8.4 
removal efficiency was 47 percent. Actual emission 
rates indicate the removal efficiencies are currently 
27.05, 30.79, and 28.20 percent, respectively. 
Coleman units NO, reduction technologies included 
the use of innovative technology (AOFA). This 
technology was chosen by WKE with a limited 
number of trial installations and test data available. 
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3) HMPL Units 1 and 2 - The WKE Plan 8A removal 
efficiency was projected to be 90 percent. Actual 
emission rates indicate the removal efficiencies are 
87.81 percent and 88.42 percent, respectively. The 
continuing startup activities and other contractual 
issues have prevented final tuning of these SCR 
systems. 

b. m provided information regarding additional tons of NO, emissions due to 
other events to BREC in a meeting held on January 5, 2006. A detailed 
breakdown of these events and the additional tons of NO, per event are 
documented in Appendix D. A discussion of these events follows: 

(1) WKE reported in a spreadsheet entitled “04 and 05 Organized Data 
from WKE NO, ModeLxls” the additional NO, emissions of 82.14 tons 
for “SCR warm up period” due to startup activities after forced outages 
which occurred at the Wilson Unit during the 2005 OTAG season. 
WKE’s spreadsheet indicated the Wilson Unit SCR was off-line for 
113 hours due to warm up activities after outage events. 

(2) In 2005, the additional operation of the Wilson Unit Pulverizer No. 3 
resulted in 30.51 tons of additional NO, emissions that had not been 
anticipated in the WKE Plan 8A. 

2. The 2005 gross capacity factors were calculated utilizing 2005 gross energy 
production. Green Units 1 and 2, HMPL Unit 1 and Wilson Unit gross capacity 
factors were higher than WKE Plan 8A capacity factors. The 2005 System Gross 
Capacity Factor average was 87.5 percent compared to WKE Plan 8A System Gross 
Capacity Factor average of 89 percent. The specific unit capacity factors will create 
additional NO, emissions for those units not equipped with SCRs, when those factors 
are higher than the original plan or budget. 

The actual 2005 gross heat rates resulted in lower values as compared to those 
utilized in the WKE Plan 8A except for Green Unit 1 and Reid Unit 1. 

3. 

4. Plan 8A assumes 100 percent availability for all the units. Review of the 
production outage reports indicates that Green Units 1 and 2, HMPL Unit 2 and Reid 
Unlt 1 were off-line for planned outages (PO) or deferred maintenance (U04) for a 
period of time during the 2005 OTAG season. All units were off-line at one time or 
another due to forced outages during the 2005 OTAG season. 

The HMPL Units 1 and 2 and the Wilson Unit were off-line due to forced outages or 
planned outages for a total of 672 hours during the 2005 OTAG season, or 
approximately 18 percent of the OTAG season period. These units have the higher 
NO, removal efficiencies, thus during the 2005 OTAG season there was a large 
reliance on other generating units with less capable NO, removal equipment. 

5. 

rrw:clb/mc:mus-fs215026:NOxCornpPhl,2,3rpt.doc 3-15 Stanley Consultants 



6. The HMPL Units 1 and 2 SCR systems are not operating to the availability 
guarantees provided in the contract specification. The continuing startup activities 
and other contractual issues have prevented final tuning of these SCR systems. Thus 
optimum NO, reduction performance has not been achieved. 

Conclusions 

WKE Plan SA failed to perform as predicted based on several observations. The observed 
and documented deficiencies result from the following: 

1. Differences in specific unit heat rates. WKE Plan SA is sensitive to heat rate impacts 
with higher heat rates resulting in higher NO, emissions. The heat rates utilized to 
develop the plan were higher than the actual heat rates for all the units except Reid 
Unit 1 and the 2005 Green Unit 1, These actual heat rate values would result in a 
lower NO, emission for the OTAG season. 

2. Differences in specific unit emission rates. WKE Plan SA is sensitive to emission 
rate with higher emission rates resulting in higher NO, emissions. The emission rates 
utilized to develop the plan were lower than the actual emission rates for Coleman 
Units 1,2, and 3, HMPL Unit 1, and Reid Unit 1 in both 2004 and 2005. The HMPL 
Unit 2 actual emission rate in 2005 was also higher than the WKE Plan SA emission 
rate. These actual emission rate values would result in a higher NO, emission for the 
OTAG season. Specifically, the Coleman units did not achieve the NO, reduction 
efficiencies as noted in the settlement agreement between WKE and Mohotec. An 
alternate SNCR control strategy was offered by Mohotec to WKE for implementation 
on the Coleman unit(s) in recognition of the need to further reduce NO, emissions. 

3. Additional NO, emissions due to other events. WKE Plan SA did not include 
additional NO, emissions due to such events as SCR warm up periods and operation 
of the Wilson Unit Pulverizer No. 3. These actual emissions would result in a higher 
NO, emission than planned for the OTAG season. 

4. Planned and forced outages. The WKE Plan SA did not include additional NO, 
emissions due to the loss of specific units equipped with SCRs or higher efficiency 
NO, removal equipment. The results are more NO, emissions being generated than 
planned. 
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Section 4 

Alternative NO, Compliance - WKE Plan 5B Review 

introduction 

Stanley Consultants reviewed the performance of WKE Plan 5B utilizing the data developed for 
the 2004 and 2005 OTAG seasons. Information and data provided to BREC and Stanley 
Consultants at the January 5,2006, NO, Compliance Review Meeting was utilized in the review. 
A comparison of the WKE Plan 5B assumptions and performance and an analysis of the actual 
unit performances conditions are provided below. 

Description of WKE Pian 5B 

WKE Plan 5B, as proposed by WKE, included the installation of five SCR systems on the 
Wilson, Green, and HMPL units. The plan included the conversion of the Reid Unit 1 from a 
coal-fired unit to a co-fired unit utilizing both natural gas and coal. The Reid CT would be 
operated with natural gas instead of No. 2 oil during the OTAG season. The Coleman, HMPL, 
Green, and Wilson units would receive control system upgrades which included DCS and NN 
systems, The projected NO, removal efficiencies for the methods of reduction as noted above 
utilized in the WKE Plan 5B evaluation and model run were: 

The Wilson Unit methods of reduction were SCR/DCS/"BOP resulting in a combined 
90 percent removal efficiency. 

The Green Units would utilize SCR/DCS/"/BOP resulting in a combined 90 percent 
removal efficiency. 

The HMPL Units would utilize SCR/DCSI"/BOP resulting in a combined 90 percent 
removal efficiency. 

The Coleman Units would utilize DCSNNField Devices resulting in a combined 10 
percent removal efficiency. 
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0 The method of reduction selected for Reid Unit 1 was identified as a fuel switch to co- 
firing natural gas with coal (50 percent gas-fired) resulting in a 81.71 percent removal 
efficiency. 

The method of reduction selected for the Reid CT was identified as a fuel switch to firing 
natural gas. The implementation of this change would afford the ability to bum either No. 
2 fuel oil or natural gas. Burning natural gas during the OTAG season would result in a 
83. 15 percent removal efficiency. 

The system NO, emissions were determined from the spreadsheet developed by WKE which 
modeled the WKE PlanSB. The projected NO, emissions for each OTAG season were 
determined to he 4,488 tons utilizing the WKF, model assumptions. This level of NO, emissions 
complies with the Kentucky SIP regulatory allotment of 4,571 tons for the BREC system as noted 
in Table 4-1 below. In addition, each OTAG season would generate an additional 83 allowances 
(2 percent) which could be banked or sold. Actual plant operating and emissions data for the first 
quarter of 2001 and the years of 2000 and 1997 were utilized as a baseline to determine the 
modeled emissions results for the non-OTAG season and are reported below in Table 4-1 as the 
Year 2000 Average NO, values for each of the units. The data for the year 1997 represent the last 
full year the generating units were operated hy BREC. A copy of the WKE Plan 5B Spreadsheet 
is included in Appendix E. Table 4-1 summarizes the results from WK2 Plan 58: 

Table 4-1 WKE Plan 5B - NO, Reduction Technologies 

tons I I I I 
Capital Cost, 170.5 .__ __- _ _ _  I 

I Ky%NO,reduction technologies listed in this table for HMPL Unit 1 and HMPL Unit 2 were obtained From the WKEPlan I 
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WKE Sources of Data 

The following sources of data were utilized by WKE in the development of WKE Plan 58. 

1. 

2. 

3. 

S&L 1999 NO, Compliance Study 

WKE evaluation of potential suppliers of NN control systems. 

WKE’s Base Case Plan 5 results which utilized baseline performance data from 1997, 
2000 and the first quarter of 2001. 

WKE Assumptions 

WKE assumptions utilized in the development of Plan 5B follow: 

1. 

2. 

3. 

Projected NO, reductions are documented in Table 4-1 

Capital costs were revised to reflect the latest contractor and/or vendor negotiations. 

Annual catalyst costs utilized in the plan were based on information obtained from the 
S&L NO, Compliance Study. 

The first year fixed O&M costs utilized in the plan were based on information obtained 
from the S&L NO, Compliance Study. These costs were adjusted for escalation at a rate 
of 3 percent per year. 

The variable O&M costs utilized in the plan were based on information obtained from 
the S&L NO, Compliance Study. 

An adjusted ammonia cost of $350 per ton was utilized. 

The OTAG season capacity factors utilized in the plan development were 90 percent for 
all BREC and HMPL units with the only exceptions being the Reid Unit 1 and the Reid 
CT which utilized capacity factors of 85 percent. 

Contingency cost estimates which are typical of these types of analysis were eliminated 
from the compliance plan cost projections. 

NO, emission reductions from 14,000 tons to less than 4,600 tons were to occur during 
the OTAG season beginning in May 2004. 

IO. The WKE models assumed a purchase price of $2,500 per ton for each NO, emission 
allowance. 

11. WKE Plan 5B assumed IO0 percent availability for all of the units during the OTAG 
season. 

4. 

5. 

6. 

7. 

8. 

9. 
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12. Data presented in the WKE Plan SB spreadsheet indicates “through 2000 CEM heat 
rates” were used. 

13. Baseline Performance Tests were performed by Babcock Borsig Power during the year 
2000 on the Green Units and the Wilson Unit. These tests provided data which was 
utilized in the sizing calculations for the future SCRs and selection of the proper catalyst 
type. The SCR baseline testing utilized coal as the fuel for the Green Units. The SCR 
baseline testing utilized the following fuel blends for the tests performed on the Wilson 
unit : 

7.5 Percent Pet Cokei25 Percent Bituminous Coal 

40 Percent Pet Coke/60 Percent Bituminous Coal 

0 Percent Pet CokeilOO Percent Bituminous Coal 

14. Baseline Performance Tests were performed by Clean Air Engineering dunng the year 
2002 on the HMPL Units. The testing was performed utilizing the following fuel blends: 

e 

80 Percent Pet Cokei20 Percent Bituminous Coal 

60 Percent Pet Cokei40 Percent Bituminous Coal 

0 Percent Pet Cokei100 Percent Bituminous Coal 

WKE Plan 5B Performance 

2004 and 2005 OTAG Season Evaluation 

2004 and 2005 OTAG Season Model Parameters 

The WKE actual generation and NO, emissions for the OTAG season of 2004 and 2005 
are documented in Section 3, Tables 3-1 and 3-2. These values were then compared to 
the WKE Plan SB anticipated budgets for the respective years and the differences are 
noted. 

WKE Plan 5B Model Parameters 

WKE Plan SB spreadsheet description and parameters are as follows. 

1. The OTAG season energy production in kWh is a calculated value developed for 
each unit from the product of gross capacity generation in kW times the average 
capacity factor times the OTAG season hours. 

2. The CEM heat rates expressed in BtuflcWh for the calendar year 2000 were 
utilized. 
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3. WKE assumed 100 percent availability for all units. A 90 percent capacity factor 
was utilized for the Coleman, HMF’L, Green, and Wilson Units. An 85 percent 
capacity factor was assumed for Reid Unit 1 and the Reid CT. 

4. WKE utilized the average emission rates expressed in Ibs/mmBtu for the 
calendar year 2000 for each unit. These same average emission rates were 
utilized in the WKE Plan 8A. 

5. The projected NO, reductions utilized in the plan arc documented in Table 4-1 

6. Each OTAG season represented 3,672 hours which occurred in months of May 
through September and were utilized in the spreadsheet calculations. 

2004 and 2005 OTAG Season Model Evaluation 

The WKE Plan 58 spreadsheet was utilized in determining variations from the original 
plan assumptions in the evaluation of the actual 2004 and 2005 OTAG season 
performances. The following parameters were utilized m the evaluation of the 2004 and 
2005 OTAG season performances. 

1. The 2004 and 2005 actual gross energy production documented in Section 3, 
Tables 3-1 and 3-2 for each respective OTAG season (adjusted for the 2004 
OTAG beginning May 31) was utilized as data input in 2004 and 2005 OTAG 
Season WKE Plan 5B model runs. 

2. WKE actual 2004 and 2005 gross heat rates were utilized in the 2004 and 2005 
OTAG Season WKE Plan 5B models as documented in Section 3, Table 3-5. 

3. Stanley Consultants determined the number of forced outage hours and planned 
outage hours during the 2004 and 2005 OTAG seasons from the 2004 and 2005 
production outage reports. The 2004 OTAG season consisted of the total hours 
beginning on May 3 1 through September 30. For 2005, the OTAG season began 
May 1 and ended on September 30. The number of hours of availability for each 
unit is documented in Section 3, Table 3-6. 

4. Actual emission rates by unit were utilized in the 2004 and 2005 OTAG season 
evaluation. Table 4-2 compares WKE Plan 5B assumed emission rates and WKE 
Plan 8A assumed emission rates to the actual 2004 and 2005 emission rates from 
the “04 05 Ozone Season Emission Rates.xls” spreadsheet provided by WKE. 
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Table 4-2 Emission Rates (lbslmmBtu) 

season were used. 

Actual 2004 and 2005 emission rate data is not available. The emission rate documented in WKE Plan 8A was utilized. 
(2) The emission rates used for HMPL Units 1 and 2 and Wilson Unit are exclusive o f  SCR events. 

Generation Impacts to WKE Plan 5B Assumptions 

WKE Plan 5B Excel spreadsheet was utilized in calculating variations from the original 
plan assumptions in the review of the actual performance of the WKE Plan 5B for the 
2004 and 2005 OTAG seasons. Data input to the spreadsheet was obtained from several 
sources to determine the impact of the historical data on the WKE Plan 5B performance. 

Capacity Factors 

Capacity factors utilized for each unit were calculated utilizing the actual WKE 
OTAG season gross energy production in MWhs, the gross capacity, and the hours of 
operation. Table 4-3 documents a comparison between capacity factors calculated 
from actual gross energy production in MWhs and the original capacity factors 
assumed in the WKE Plan 5B. 
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Table 4-3 Gross Capacity Factors - OTAG Season ~- 
I 1 Assumed 1 Calculatedfrom 1 Calculated from 1 

Nates: 
(i) Calculated tiom Actual 2004 OTAG season p s s  energy produced k W h  (adjusted for OTAG season 

beginning May 31) divided by the gross capacity oflhe unit divided by the hours in operation. 
(2) Calculated tiom Actual 2005 OTAG season gross energy produced k W h  divided by the grass capacity of 

lhe wit  divided by the hours in operation. 

Heat Rate Impacts to WKE Plan 5B Assumptions 

Actual gross heat rates were used in the 2004 and 2005 OTAG season evaluations as 
documented in Section 3, Table 3-5. WKE Plan 5B original hcat rates are the same 
as the original heat rates utilized in WKE Plan 8A. 

Unit Availability Impacts 

Actual unit availability during the 2004 and 2005 OTAG seasons was determined for 
each unit through a review of the 2004 and 2005 production outage reports. Both 
forced outage hours and planned outage hours were determined and documented in a 
spreadsheet by unit to determine the impact(s). Specific forced outage and planned 
outage events by unit for the 2004 OTAG season and the 2005 OTAG season were 
identified and documented in Appendix C. A documentation of the summary of 
these events for the 2004 and 2005 OTAG season which cffect unit availability are 
presented in Section 3, Table 3-6. The WKE Plan 5B assumed no outages during the 
OTAG season. 
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Unit Starts 

The actual number of starts by unit for the 2004 and 2005 OTAG seasons is 
documented in Section 3, Table 3-7. The WKE Plan 5B assumes no unit starts 
during the OTAG season. The 2004 and 2005 OTAG Season evaluation model 
runs assume no unit starts during the OTAG seasons. 

Results 

The following results were developed from the 2004 OTAG Season evaluation versus the 
WKE Plan 5B assumptions: 

1, Table 4-4 compares the 2004 WKE reported NO, emissions, the 2004 OTAG 
Season Plan 5B modeled NO, emissions, the WKE additional tons of NO, due 
to extraordinary events (2004 OTAG Additional NO, Events), the WKE Plan 
5B NO, emissions, and the WKE Plan 8A NO, emissions. 

Table 4-4 2004 OTAG Season Evaluation - WKE Plan 5B 

. 
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a. The difference noted in the “WKE Reported 2004 NO, Tons” column of 644 
Excess NO, Allowances and the “2004 Total NO, Tons” column of 962.5 Excess 
NO, Allowances from the 2004 OTAG Season Evaluation are attributed to 
differences in heat rate and emission rates for the units. A discussion of each of 
these parameters follows: 

(1) The 2004 OTAG Season Evaluation Plan 5B Spreadsheet used WKE 
Annual Gross Heat Rates. The WKE Plan 5B spreadsheet utilized 2000 
CEM Heat Rates. Unit heat rates have an impact on the calculated NO, 
emissions. 

(2) The 2004 OTAG Season Evaluation Plan 5B spreadsheet used actual 
emission rates versus the WKE Plan 5B assumed emission rates. 
Removal efficiencies based on the actual emission rates are less than the 
assumed emissions rates for the following units: 

(a) Reid Unit 1 - The strategy of fuel switching (from coal to 
natural gas) was projected to result in a NO, emissions 
removal efficiency of 81.71 percent. Current removal 
efficiency using the FGR system and the installation of natural 
gas burners on the top burner elevation and utilizing the 
cooling air as over fired air results in a removal efficiency of 
67.98 percent. 

HMPL Unit 1 - WKE Plan 5B removal efficiency was 
projected to be 90 percent. Actual emission rates indicate the 
removal efficiency is 88.84 percent. The continuing startup 
activities and other contractual issues have prevented final 
tuning of the SCR system. 

(b) 

b. WKE provided information regarding additional tons of NO, emissions due to 
other events to BREC in a meeting held on January 5, 2006. A detailed 
breakdown of these events and the additional tons of NO, per event are included 
in Appendix D. A discussion of the events follows: 

(1) WKE reported in a spreadsheet entitled “04 and 05 Organized Data from 
WKE NO, Model.xls” the additional NO, emissions of 61.56 tons for 
“SCR warm up period” due to startup activities which occurred after a 
forced outage event at the Wilson unit during the 2004 OTAG season. 
WKE’s spreadsheet indicated the Wilson unit SCR was off-line for 85 
hours due to warm up activities after the outage evcnts. 

(2) In 2004, WKE reported that the Wilson unit Pulverizer No. 3 operated 
1,209 hours. WKE provided an emission rate of 0.127193 tons of NO, 
per hour resulting from the operation of the Pulverizer No. 3 during the 
OTAG season. The additional operation of the Pulverizer No. 3 resulted 
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in 154 tons of additional NO, emissions that had not been anticipated in 
the WKE Plan 5B. 

2. The 2004 gross capacity factors were calculated using 2004 gross energy 
production. Green Units 1 and 2 and Wilson Unit capacity factors were higher 
than the WKE Plan SB capacity factors. The 2004 System Gross Capacity 
Factor average was 78.4 percent compared to WKE Plan SB System Gross 
Capacity Factor average of 89 percent. The specific unit capacity factors will 
create additional NO, emissions for those units not equipped with SCRs, when 
those factors are higher than the original plan or budget. 

The actual 2004 gross heat rates resulted in lower values as compared to those 
utilized in the WKE Plan SB except for Reid Unit I .  

WKE Plan 5B projected a 3,672-hour OTAG season and assumed 100 percent 
availability for all the units. The 2004 OTAG season of May 31 through 
September 30 was only 2,952 hours, which contributed to the excess allowances 
reported by WKE. Review of the production outage reports indicates that 
Coleman Unit 1 and Reid Unit 1 were off-line for planned outages (PO) for a 
period of time during the 2004 OTAG season. All units were off-line at one 
time or another due to forced outages during the 2004 OTAG season. 

A discussion of the HMPL Unit 1 low water boiler event which occurred in 
August, 2004 is documented in Section 3 under the heading of “Results”. 

A summary of additional 2004 and 2005 NO, emissions information provided 
by WKE is documented in Appendix D. 

A discussion of the accuracy of the NO, analyzers is documented in Section 3 
under the heading of “Results”. 

A discussion of the additional NO, emissions resulting from the Wilson Unit 
Pulverizer No. 3 operation is documented in Section 3 under the heading of 
“Results”. 

3. 

4. 

5. 

6. 

7. 

8. 

The following results were derived from the 2005 OTAG Season evaluation: 

1.  Table 4-5 compares the 2005 WKE reported NO, emissions, the 2005 OTAG 
Season Plan 5B modeled NO, emissions, the WKE additional tons of NO, due to 
extraordinary events (2005 OTAG Additional NO, Events), the WKE Plan SB 
NO, emissions, and the WKE Plan SA NO, emissions. 
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Green Unit 2 
Wilson Unit 
Reid Unit 1 
Reid CT 
Total 
Excess NO, 
Allowances 
{Tons) 
Additional NO, 
Allowances 
Needed (Tons) 
Allocated NO, 

Table 4-5 2005 OTAG Season Evaluation - WKE Plan 5B . . . 
I 2005 OTAG Season Evaluation 

2005 I I I 

I I I I I 
4,500 4,500 ___  4,500 4,571 4,571 

Allowances 
Notes: 
( I )  Values were provided in the WKE spreadsheet entitled “2005 NO, Actuals Compared to Budget” Refer to Appendix G. 
(2) Values were calculated in the 2005 OTAG Season Evaluation using 2005 information presented in Tables 4-2 and 4-3 and Section 3, Tables 3-1 

(3) Refer to Appendix D for a description of the events that resulted in additional tons of NO.. WKE additional NO, evenl~ tons weie obtained Rom 

(4) This is a calculated value from the sum of “2005 OTAG Season Plan 58 NOn Tons” column and “2005 WKE Additional NOn Events Tons” 

(5) Values were provided in tho WKE Plan 58 Spreadshcet. Refer to Appendix F. 
$6) Values wore provided in the WKE Plan 8A Spreadsheet. Refer lo Appendix E. 

and 3-2. 

the WKE spreadsheet entitled “04 and 05 Organized Daia horn WKE NO, Models.xls” 

COlUlNl. 

a. The difference noted in the “WKE Reported 2005 NO, Tons” column of 695 
Additional NO, Allowances Needed and the “2005 Total NO, Tons” column of 
378.2 Excess NO, Allowances from the 2005 OTAG Season Evaluation are 
attributed to differences in heat rate and emission rates as well as the Green Units 
being equipped with SCR systems as a NO, reduction technology (90 percent 
removal efficiency) under WKE Plan 58. A discussion of each of these 
parameters follows: 
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( I )  The 2005 OTAG Season Evaluation Plan 5B Spreadsheet used WKE 
Annual Gross Heat Rates. The WKE Plan 5B spreadsheet utilized 
2000 CEM Heat Rates. Actual unit heat rates have an impact on the 
tons calculated. 

(2) The 2005 OTAG Season Evaluation Plan 5B spreadsheet used actual 
emission rates versus the WKE Plan 5B assumed emission rates. 
Removal efficiencies based on the actual emission rates are less than 
the assumed emission rates for the following units: 

1. Reid Unit 1 - The strategy of fuel switching (from coal to 
natural gas) was projected to result in a NO, emissions 
removal efficiency of 82.71 percent. Current removal 
efficiency using the FGR system and the installation of natural 
gas burners on the top burner elevation and utilizing the 
cooling air as over tired air results in a removal efficiency of 
50.37 percent. 

HMPL Units 1 and 2 - The WKE Plan 5B removal efficiency 
was projected to be 90 percent. Actual emission rates indicate 
the removal efficiencies are 87.75 percent and 88.49 percent, 
respectively. The continuing startup activities and other 
contractual issues have prevented final tuning of these SCR 
systems. 

2. 

b. WKE provided information regarding additional tons of NO, emissions due to 
other events to BREC in a meeting held on January 5 ,  2006. A detailed 
description of these events and the additional tons of NO, per event are 
documented in Appendix D. A discussion of these events follows: 

(1) WKE reported in a spreadsheet entitled “04 and 05 Organized Data 
from WKE NO, Model.xls” the additional NO, emissions of 82.14 tons 
for “SCR warm up period” occurred due to startup activities after 
forced outages on the Wilson unit during the 2005 OTAG season. 
WKE’s spreadsheet indicated the Wilson unit SCR was off-line for 113 
hours due to warm up activities after outage events. 

( 2 )  In 2005, the additional operation of the Wilson Unit Pulverizer No. 3 
resulted in 30.51 tons of additional NO, emissions that had not been 
anticipated in the WKE Plan 5B. 

2. The 2005 gross capacity factors were calculated utilizing 2005 gross energy 
production. Green Units 1 and 2, HMPL Unit 1, and Wilson Unit gross capacity 
factors were higher than WKE Plan SB capacity factors. The 2005 System Gross 
Capacity Factor average was 81.87 percent compared to WKE Plan 5B System Gross 
Capacity Factor average of 89 percent. The specific unit capacity factors will create 
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additional NO, emissions for those units not equipped with SCRs, when those factors 
are higher than the original plan or budget. 

The actual 2005 gross heat rates resulted in lower values as compared to those 
utilized in the WKE Plan 5B except for Green Unit 1 and Reid Unit 1 .  

WKE Plan 5B assumes 100 percent availability for all the units. Review of the 
production outage reports indicates that Green Units 1 and 2, HMPL Unit 2 and Reid 
Unit 1 were off-line for planned outages (PO) or deferred maintenance (U04) for a 
period of time during the 2005 OTAG season. All units were off-line at one time or 
another due to forced outages during the 2005 OTAG season. 

A discussion of the accuracy of the NO, analyzers is included in Section 3 under the 
heading of “Results”. 

The HMPL Units and the Wilson Unit were off-line duc to forced outages or planned 
outages for a total of 672 hours during the 2005 OTAG season, or approximately 
18 percent of the OTAG season period. These units are equipped with SCRs 
resulting in higher NO, removal efficiencies. Thus, during the 2005 OTAG season 
there is a large reliance on other generating units with less efficient NO, removal 
equipment. 

HMPL Unit 1 and the Wilson Unit were off-line approximately 268 hours of the total 
672 hours (approximately 40 percent of the period) in August, 2005, due to repeated 
tube leaks. 

A summary of additional 2004 and 2005 NO, emissions information provided by 
WKE is provided in Appendix D. 

Table 4-6 compares the 2004 and 2005 OTAG Season for WKE Plan 5B and 2004 
and 2005 OTAG season for WKE Plan 8A modeled NO, emissions. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
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Table 4-6 2004 and 2005 OTAG Season - Plan 5B and Plan 8A Comparison 

Notes 
[ I )  Values were calculated m the Plan 5B 2004 OTAG Season Evaluation using 2004 information presented m Tables 4-2 and 4-3 and Section 3, Tables 3-1 and 

1-7 

from lhe 2004 “Plan EA NO, Tons” column. 
(4) This vdae is a calculated YBIUO. The 2004 “Difference” column is divided by the 2004 “Plan 5B NO, Tons” column for positive values. The 2004 

“Difference” column is divided by the 2004 “Plan 8A NO, Tons”co1umn for negative values. 
15) Values were calculated in the Plan 5B 2005 OTAG Season Evaluation using 2008 information presented in Tables 4-2 and 4-3 and Section 3, Tables 3-1 and 

3-2. 
(6) Values were calculated in the Plan EA 2005 OTAG Season Evaluation using 2005 infomatian presented in Tables 3-1 through 3-6. 
(7) This value is a calculated value. The calculated value takes h e  controlled tons from the 2005 “Plan 8 8  NO, Tons” column and then subtracts the controlled 

tons from the 2005 “Plan EA NO, Tons” column. 
(8) This value is a calculeted value. The 2005 “Difference” eolomn is divided by the 2008 “Plan 5B NO, Tons” sea~on evaluation for positive values. The 2005 

“Difference” column is divided by the 2005 Plan SA NO, Tons” column for negative valucs. 

Conclusions 

WKE Plan 5B would provide for compliance during the 2004 and 2005 OTAG seasons as 
additional NO, would be removed due to the installation of SCRs on the Green Units. 
The difference in additional NO, emissions removed would compensate for any increases 
which were observed in the 2004 and 2005 OTAG seasons resulting from differences in 
specific unit heat rates, differences in specific unit emission rates, additional NO, 
emissions due to other events, and planned and forced outages. 
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Section 5 

WKE Plan 8A - Future Performance 

introduction 

Stanley Consultants evaluated the WKE Plan SA for the 2007 and 2008 OTAG scasons under a 
range of operating scenarios. The WKE Plan SA spreadsheet was utilized in calculating 
variations in operating scenarios in the evaluation of the future 2007 and 2008 OTAG season 
projected performance. The existing WKE Compliance Plan SA was evaluated to determine if 
the plan will allow the BREC system to “take care of itself‘. The evaluation assumed that the 
BREC system is to “break even” with regard to tons of NO, emitted versus available NO, 
allowances at the end of an OTAG season considering reasonable and conservative contingencies. 

Stanley Consultants reviewed the past generation capacity factors, availability factors and heat 
rate information provided by WKE for previous Annual Condition Assessment Reports was 
conducted. This information was utilized to develop future anticipated capacity and availability 
factors and heat rate impacts for evaluation of future compliance. In addition, a review of the 
future planned and unplanned outages provided by BREC was performed and an estimate of the 
effect to capacity and availability factors and heat rates of the units was determined. 

Finally, a sensitivity analysis was performed to aid in identifying any future operational 
exposures. Any allowance deficit identified was converted into a cost exposure. 

Operating Scenarios 

The following operating scenarios were analyzed 

100 Percent Availability Case: All units were assumed to be 100 percent available with 
the exception of the Reid CT. Separate model runs were developed using: 
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- Current emission rates. 

- WKE Plan 8A emission rates. 

m Base Case: A base case model run was analyzed utilizing information from the BREC 
Production Cost Report. Separate model runs were made using: 

- Current emission rates. 

- WKE Plan SA emission rates. 

Sensitivity Cases: 

- The Case 1 model run consisted of each unit with a 50 percent availability. A 
model run was developed for each of the nine generating units. Additional separate 
model runs were made using: 

Current emission rates. 

WKE Plan 8A emission rates. 

The Case 2 model run consisted of each unit with an increase in heat rate for that 
unit of 400 BtdkWh. A model run was developed for each of the nine generating 
units. Additional separate model runs were made using: 

e Current emission rates. 

0 WKE Plan SA emission rates. 

Future Generation Performance Parameters 

100 Percent Availability Case 

The parameters utilized in the 100 Percent Availability Case evaluation are as follows: 

1. Availability factors are assumed to be 100 percent during the 2007 and 2008 OTAG 
seasons for all units except for the Reid CT. The Reid CT availability was, assumed 
to he zero during the 2007 and 2008 OTAG seasons. 

2. The OTAG season of May 1 through September 30, total 3,672 hours. 

3 .  Capacity factors are assumed to be 90 percent during the OTAG season for all units 
except for the Reid Unit 1. The capacity factor assumed for the Reid Unit 1 is 85 
percent. These are the same capacity factors used in WKE Plan SA. See Table 3-4. 

4. Heat rates for 2007 and 2008 were obtained from the BREC Production Cost Report 
and were utilized in the WKE Plan SA spreadsheet model runs. Tables 5-1 and 5-2 
depict the 2007 and 2008 net heat rates utilized for each unit in the development of 
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the WKE Plan XA model runs. The heat rates reflect expected improvement to the 
Green Unit 1, Coleman Units 1 and 2, and the Wilson Unit due to future turhine- 
generator overhauls and the anticipated performance improvement. The future 
overhauls are scheduled for the noted years as follows: 

a. Coleman Unit 1 in 2008 

b. Coleman Unit 2 in 2007 

c. Green Unit 1 in 2006 

d. Wilson Unit in 2008 

4. The net continuous maximum capacities for each unit were obtained from the 
“BREC Steam and Combustion Generating Unit Data” spreadsheet dated January 
2006. The net capacities are used in the calculation of the net generating energy. 
Tables 5-1 and 5-2 document these capacities. 

5. The 100 Percent Availability cases were developed using two input data sets of 
removal efficiencies and emission rates to determine the impact of each on the total 
OTAG season NO, emissions. Tables 5-1 and 5-2 document the Current and WKE 
Plan XA removal efficiencies and emission rates used by unit. 

a. The average of the actual 2004 and 2005 emission rates from the “04 05 
Ozone Season Emission Rates.xls” spreadsheet provided by WKE are utilized 
as the current emission rates. Actual removal efficiencies and emission rates 
by unit represents one set of input data utilized in the analysis. 

b. The assumed removal efficiencies and emission rates by unit utilized in the 
WKE Plan XA were the second set of input data utilized in the analysis. 

6. The 2007-2008 NO, OTAG season credit allotment of 4,799 tons was utilized in the 
analysis. The information was obtained from the Commonwealth of Kentucky, 
Department for Environmental Protection, Division for Air Quality and is published 
on their website at: 

littp://www.air.ky.gov/iiews/Kcntucky+ZOO7-Z0O8+NOx+Allocations.htm 

7. The net generating energy is a calculated value and is the product of the Net Capacity 
times the Available Hours times the Capacity Factor. 

Tables 5-1 and 5-2 document the 2007 and 2008 100 Percent Availability Case evaluation 
parameters. 
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Base Case 

The parameters utilized in the development of the Base Case evaluation are as follows: 

1. Availability factors used in the 2007 and 2008 Base Case runs were determined from 
the number of annual forced outage hours projected by unit in the BREC Production 
Cost Report. In an effort to determine the portion of the projected forced outage 
hours that might occur during the May 1 through September 30 OTAG season, 
historical data for 2000 through 2005 was reviewed and summarized. An average 
percentage of forced outage hours which occur during the OTAG season as a percent 
of the annual forced outage hours for each unit was determined for the years 2000 
through 2005. The historical forced outage summary is documented in Appendix H. 

2. It was assumed that no planned maintenance outages would be scheduled during the 
2007 and 2008 OTAG seasons. 

3. To project the amount of time the Reid Unit 1 might be on reserve standby, a 54 
percent unit availability factor, provided by BREC, was used. This is the same 
availability as observed during the 2005 OTAG season. 

4. The Reid CT availability was assumed to be zero during the 2007 and 2008 OTAG 
season. 

5. There are 3,672 hours in the OTAG season of May 1 through September 30. 

6. Capacity factors are assumed to be 90 percent during the OTAG season for all units 
except for Reid Unit 1. The capacity factor assumed for Reid Unit 1 is 85 percent. 
These are the same capacity factors used in the original WKE Plan SA model runs. 

7. Net heat rates for 2007 and 2008 from the BREC Production Cost Report were 
utilized. Tables 5-3 and 5-4 depict the 2007 and 2008 net heat rates utilized for each 
unit. The net heat rates reflect the expected improvement to the Green Unit 1, 
Coleman Units 1 and 2, and the Wilson Unit due to upcoming turbine-generator 
overhauls. The expected overhauls are scheduled for the following years: 

a. Coleman Unit 1 in 2008 

b. Coleman Unit 2 in 2007 

c. Green Unit 1 in 2006. 

d. Wilson Unit in 2008 

8. The OTAG rated net continuous maximum capacities for each unit were obtained 
from the “BREC Steam and Combustion Generating Unit Data” spreadsheet dated 
January 2006. The net capacities are used in the calculation of the net generating 
energy. Tables 5-3 and 5-4 document these capacities. 
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9. The Base Cases were developed utilizing two sets of data for the removal efficiencies 
and emission rates to determine the impact. Tables 5-3 and 5-4 document the actual 
and assumed WKE Plan 8A removal efficiencies and emission rates used for each 
unit. 

a. The average of the actual 2004 and 2005 emission rates from the “04 05 
Ozone Season Emission Rates.xls” spreadsheet provided by WKE are utilized 
as the current emission rates. Actual removal efficiencies and emission rates 
by unit represents one set of input data utilized in the analysis. 

b. The assumed removal efficiencies and emission rates by unit used in the 
WKE Plan SA were the second set of input data utilized in the analysis. 

10. The 2007-2008 NO, OTAG season credit allotment of 4,799 tons was utilized in the 
analysis. The information was obtained from the Commonwealth of Kentucky, 
Department for Environmental Protection, Division for Air Quality and are published 
on their website: 

h~p://www.air.ky.gov/newsiKentucky+20O7-2O08+NOx+Al~ocations.htm 

11. The net generating energy is a calculated value which is the product of Net Capacity 
times the Available Hours times the Capacity Factor. 

Tables 5-3 and 5-4 document the input data for the 2007 and 2008 Base Case evaluation 
parameters. 
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Forced Outages 

The number of forced outage hours which occurred from 2000 through 2005 by unit are 
documented in Appendix H. The outages occurring during the May 1 through 
September 30 period of time (OTAG season) were determined and summarized. The 
HMPL Unit 1 boiler event which occurred on August 23,2004 and lasted 515 hours was 
removed from the analysis of availability during the OTAG season due to the 
catastrophic nature of the event and the unlikely occurrence of a repeat event. 

Number of Starts 

The number of unit starts per unit was determined based on a review of historical forced 
outages for the years 2000 through 2005 for the months of May through September. The 
number of unit starts per unit and the hours per unit start are documented in Appendix H 
for the years 2000 through 2005. 

The OTAG season (May 1 through September 30) historical forced outage hours were 
averaged for the years 2000 through 2005. The OTAG season historical unit starts were 
also averaged per unit for the years 2000 through 2005. An average number of forced 
outage hours and unit starts were determined for each unit from this data. 

Sensitivity Cases 

The availability, capacity factors, and heat rates for Sensitivity Cases 1 and 2 are presented 
below. 

Availability 

Sensitivity Case 1 consisted of a reduction in the availability for each unit to a value 50 
percent lower than the 2007 and 2008 Base Case OTAG season hours. The generation 
from the unit that had the reduced availability was distributed to the other units. The total 
OTAG season system generated energy was held constant. The following parameters 
were used 

1. When one of the Coleman units was reduced an additional 50 percent of their 
Base Case availability, the following unit dispatch priority was used: 

a. 

h. 

c. 

The HMPL Units 1 and 2 were loaded up to 100 percent capacity factor. 

The Wilson Unit was loaded up to 100 percent capacity factor. 

The other Coleman units were loaded up to 100 percent capacity factor 
until the total system energy was satisfied. 

2. When one of the HMPL units was reduced an additional 50 percent of their Base 
Case availability, the following priority was used: 

a. The other HMPL unit was loaded up to 100 percent capacity factor. 
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h. The Wilson Unit was loaded up to 100 percent capacity factor. 

c. The Coleman units were loaded up to 100 percent capacity factor until 
the total system energy was satisfied. 

3. When one of the Green units was reduced an additional 50 pcrcent of their Base 
Case availability, the following priority was used 

a. HMPL Units I and 2 were loaded up to 100 percent capacity factor. 

h. The Wilson Unit was loaded up to 100 percent capacity factor. 

c. The Coleman units were loaded up to 100 percent capacity factor until 
the total system energy was satisfied. 

4. When the Wilson unit was reduced an additional 50 percent of its Base Case. 
availability, the following priority was used 

a. 

h. 

c. 

d. 

c. 

The HMPL Units 1 and 2 were loaded up to 100 percent capacity factor. 

The Coleman units were loaded up to 100 percent capacity factor. 

The Green units were loaded up to 100 percent capacity factor. 

The Reid Unit 1 was loaded up to 100 percent capacity factor 

The Reid CT was utilized to generate the additional energy to satisfy the 
total system energy. 

5 .  When the Reid Unit 1 was reduced an additional 50 percent of its Base Case 
availability, the following priority was used: 

a. 

h. 

HMPL Unit 1 was loaded up lo 100 percent capacity factor. 

HMPL Unit 2 was then loaded until the total system energy was 
satisfied. 

Availability factors used in Sensitivity Cases 1 and 2 are depicted below in Table 5-5. 
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Table 5-5 Sensitivity Cases 1 & 2 Availability Factors 

I ( I )  

(2) 

Sensitivity Case 1 availability factors document each “nit at 50 percent oflhc Base Case availability factors that are 
noted in Tables 5-3 and 5-4. 
Sensitivity Case 2 uses the same availability faetois as the Base Case availability factors noted in Tables 5-3 and 5- I .  

Capacity Factor 

Sensitivity Case 1 capacity factors vary by 36 individual scenario runs, depending upon 
which unit was reduced an additional 50 percent of its Base Case availability. When the 
Wilson Unit availability was reduced to 50 percent of its Base Case availability 
(Sensitivity Case Slh), all eight of the other units plus the Reid CT were needed to 
achieve the Base Case system generation. The generation from the other eight units and 
the Reid CT was determined using a 100 percent capacity factor. A comparison of the 
Sensitivity Cases 1 and 2 capacity factors are documented in Tables 5-6 and 5-7 for 2007 
and 2008, respectively. 
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Heat Rate 

Sensitivity Case 1 model runs utilized heat rates from the BREC Production Cost Report 
dated 01-1 1-06. Sensitivity Case 2 model runs were made for each unit with its heat rate 
increased by 400 BtukWh from the BREC Production Cost Report heat rates for the 
OTAG seasons of 2007 and 2008. Sensitivity Case 2 consisted of increasing the heat rate 
for each unit to account for condenser fouling, air heater pluggage, or other operational 
impacts. The net heat rate used in Sensitivity Cases 1 and 2 is depicted below in Table 5- 
8. 

Table 5-8 Sensitivity Cases 1 & 2 Heat Rates (BtulkWh) 

Notes: 
(1) Values derived from BREC Production Cost Report datcd 01-1 1-06. 
(2) Sensitivity Case 2 model runs were based on each unit’s hear rate increased by 400 BtulkWh from the Base Case heat 

rates derived from the BREC Production Cost Report dated 01-1 1-06, 

Projected 2007 and 2008 Additional NO, Event Tons 

The additional projected 2007 and 2008 NO, emissions are based on the spreadsheet entitlcd 
“04 and 05 Organized Data from WKE NO, Model.xls” presented in the January 5, 2006, 
WKE NO, Compliance Review meeting. This spreadsheet documented events during which 
additional tons of NO, emissions were generated during the 2004 and 2005 OTAG seasons. 
Based on the data presented, the WKE Plan SA does not allow for sufficient variations for 
equipment failure events, forced outage events, or additional generation. Section 2 of this 
report discusses the additional emissions documented in the “04 and 05 Organized Data from 
WKE NO, Model.xls” spreadsheet. 

The projected additional NO, emissions due to events for 2007 and 2008 are depicted in 
Table 5-9. 
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Table 5-9 2007 & 2008 OTAG Season - Additional NO, Emissions 

Average Average 
Average 2004-05 2004-05 
2004-05 Emission Rate Emissions 

Unit Description Hours (TonsEIour) (Tons) 

Coleman Unit 1 input data _ _ _  _ _ _  46.56'3' 

Coleman Unit I in actual heat rate versus plan heat rate _-- ___ - 12.1 7'3' 

Additional emissions due to CEM heat 

Additional emissions due to difference 

Coleman Unit 1 Total 34.39 
I Additional emissions due to CEM heat 

Additional emissions due to NO, 
HMPL Unit 1 analyzer issues ___  _ _ _  9.89"' 
HMPL Unit 1 Total 86.81 

HMPL Unit 2 drying agent __- --- 43.69'" 

HMPL Unit 2 outages 52.50") 0.3977 145"' 20.88 

HMPL Unit 2 temperature events ___  _ _ _  8.21'3' 

HMPL Unit 2 bypass (Max Potential Emissions) _ _ _  ___ 14.16"' 

SCR off due to application of coal 

SCR warm up events from forced 

SCR load reduction due to low 

Due to operation with the SCR in 
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Table 5-9 2007 & 2008 OTAG Season -Additional NO, Emissions (Continued) 

a1 emissions due to 
e in actual heat rate versus 

Green Unit 2 I heat input data I ___ I ___ I 20.39"' 
I Additional emissions due to I 

Wilson Unit 

Wilson Unit 

Wilson Unit 
Wilson Unit Total 

Reid Unit 1 

difference in actual heat rate versus I I I 
I I I 21.25'" plan heat rate ___  _ _ _  

-__ --- 1 dl &A 
I 

SCR warm up after outages I 99.00'. I 0.7256205'" I 71.84 
Additional emissions due to #3 Mill 
operation 1,208.75'*' 0.0925455"' 1 1  1.87 
Additional emissions due to CEM 
heat input _ _ _  ___ 29.11"' 
Additional emissions due to 
difference in actual heat rate versus 
plan heat rate ___  --- 3.83'3' 

_ _ _  ___  216.65 
Additional emissions due to CEM 
heat input data ___ --- 25.88'3' 
Additional emissions due to 
difference in actual heat rate versus 

Reid Unit 1 I plan heat rate 5.98'3' 
Reid Unit 1 Total 31.86 
SYSTEM TOTAL 605.65 
Notes: 
(I) Based on an average ofthe 2004 and 2005 emission rates (tons per hour) from the "04 and 05 Organimd Data from WKE NO, Model.rls" 

spreadsheet. 
(2) Based an the 2004 number ofhoun with Mill #3 in operation from the "04 and 05 Organized Data from WKE NO, Model.nis" spreadshcet. 
$3) Based on an average of the 2004 and 2005 ions of emissions from the"O4 and 05 Ormnized Data from WKE NO, Model.xls" spreadsheet. 
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Expected WKE Plan 8A Performance 

2007 & 2008 Performance 

Stanley Consultants evaluated the WKE Plan SA to determine if the plan would allow the 
BREC system to “take care of itself’ during the 2007 and 2008 OTAG season under a range 
of operating scenarios. Stanley Consultants analyzed the current system performance and 
provided a projection based on the current WKE Plan 8A and the BREC 2007-2010 Budget 
Work Plan. 

All operating scenarios were modeled separately utilizing the average of the actual 2004- 
2005 emission rates and WKE Plan 8A assumed emission rates. Models utilizing the WKE 
Plan SA assumed emission rates result in lower NO, emissions. The actual emission rate 
values result in a higher NO, emission for the OTAG season. For this reason, the results 
presented in this section are all based on the models utilizing actual emission rates. As an 
example, Reid Unit 1 WKE Plan SA assumed emission rate was 0.149 IbimmBtu (81.71 
percent removal efficiency) and Reid Unit 1 actual emission rate 0.331 IbimmBtu (59.24 
percent removal efficiency). 

A 100 percent availability case was developed for the 2007 and 2008 OTAG seasons to 
determine the WKE Plan 8A performance in a “perfect world” scenario. Table 5-10 
documents the results of the 100 percent availability case using projected 2007 and 2008 
OTAG season performance using actual emission rates and the additional projected amount 
of tons of NO, due to events listed in Table 5-9, with the exception of SCR warm up events 
caused by forced outage conditions. With all units at 100 percent availability additional NO, 
allowances are needed. It is not realistic to assume that all the units will he 100 percent 
available during the OTAG season. Therefore, the balance of this section will discuss the 
Base Case results. 

The 2007 OTAG season modeled NO, tons indicates 79.6 tons of NO, allowances 
would be needed, however, when the 2007 additional NO, events are added to the 
WKE Plan 8A total NO, tons, the results indicate that 570.5 NO, allowances are 
needed. 

The 2008 OTAG season modeled NO, tons indicates 45.9 tons of NO, allowances 
would be needed, however, when the 2008 additional NO, events are added to the 
WKE Plan SA total NO, tons, the results indicates that 536.8 NO, allowances are 
needed. 
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Table 5-10 100% Availabilitv Case 2007 & 2008 OTAG Season Evaluation 

I I I 2007 OTAG Season Evaluation 2008 OTAG Season Evaluation 

(Tons) I I I I I I 
Additional NO, I 79.6 _ _ _  570.5 45.9 _ _ _  536.8 I 

I Allowances I I I I I I I 

( I )  Refer lo Appendix D for a description ofthe  event^ that resulted in addilional tons of NO,. WKE additional NO, evenl~ tons were projected for 2007 
and 2008 based on information from the WKE spreadsheet entitled "04 and 05 Organized Dala from WKE NO, Models.nls" The projections am 
presented in Section 5. 

(2) This is a calculated value fmm the sum of"2007 Plan 8A NO. Tons'' column and 'YO07 Additional NO, Evcnls Tons" column. 
(3) This is a calculated value from the sum of"2008 Plan SA N0,Tons" column and "2008 Additional NO,Evenls Tons" colum. 
(4) SCR warm up events due lo forced outages arc subtracted from the projected 2007 and 2008 additional tons ofNO, due to eventS total. 

A base case was developed for the 2007 and 2008 OTAG seasons. Table 5-1 1 documents the 
results of the projected 2007 and 2008 OTAG season performance using actual emission rates 
and the additional projected amount of tons of NO, due to forced outage events, SCR warm 
up events, and other generation events. 

The 2007 OTAG season modeled NO, tons indicates an excess of 240.7 tons of NO, 
allowances would he available, however, when the 2007 additional NO, events are 
added to the WKE Plan SA total NO, tons, the results indicate that 365 NO, 
allowances are needed. 

The 2008 OTAG season modeled NO, tons indicates an excess of 263.4 tons of NO, 
allowances would be available, however when the 2008 additional NO, events are 
added to the WKE Plan SA total NO, tons, the results indicates that 342.3 NO, 
allowances are needed. 
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Table 5-11 Base Case Plan SA 2007 & 2008 OTAG Season Evaluation 

Impacts Due to Sensitivity Analysis 

Sensitivity Cases 

Two sensitivity case scenarios were developed to test the impact of certain parameters 
after the Base Case parameters were developed. Sensitivity analyses were performed to 
aid in the identification of future operational exposures by applying different unit specific 
heat rates and capacity factors. 
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Sensitivity Case 1 

Sensitivity Case 1 consisted of a reduction in the availability for each unit to a value 
50 percent lower than the 2007 and 2008 Base Case OTAG season hours. The 
energy requirement from the unit with the reduced availability was distributed to the 
other units in the BREC system. The 2007 results are noted as follows: 

The Wilson Unit Sensitivity Case Slh, which is the most severely impacted, 
results in the worst case with an additional 324.9 NO, allowances needed. If the 
additional estimated system NO, event tons (605.6 tons minus 216.6 or 389.0 
tons) due to operational events is added to the modeled number, 713.9 additional 
NO, allowances are needed, indicating that the WKE Plan 8A will not satisfy the 
BREC system requirements. 

Sensitivity Cases S la  through Slg and Sl i  ranged from 163.5 excess NO, 
allowances to 569.4 tons of excess NO, allowances. If the additional estimated 
system NO, event tons due to operational events are added to these results, it 
ranges from an excess of 5.8 tons of NO, allowances to additional allowances 
needed of313.5 tons. 

If the availability of one of the units equipped with SCRs (either HMPL Unit 1, 
HMPL Unit 2, or the Wilson Unit) is reduced, the additional kwh generation 
may need to be produced from units which are not equipped with SCRs. In that 
case, the overall tons of emissions are increased to satisfy the BREC system 
generation needs. The additional NO, allowances that may be needcd indicate 
that the WKE Plan 8A will not satisfy the BREC system requirements. 

The results for 2008 are noted as follows: 

The Wilson Unit Sensitivity Case S lh  results in the worst case with an additional 
316.6 NO, allowances needed. If the additional estimated system NO, event tons 
(605.6 tons minus 216.6 or 389.0 tons) due to operational events is added to the 
modeled number, 705.6 additional NO, allowances are needed, indicating that the 
WKE Plan 8A will not satisfy the BREC system requirements. 

Sensitivity Cases S la  through S lg  and Sl i  ranged from 190.9 excess NO, 
allowances to 592.4 tons of excess NO, allowances. If the additional estimated 
system NO, event tons due to operational events are added to these results, it 
ranges from an excess of 23.8 tons of NO, allowances to additional allowances 
needed of 289.5 tons. 

Tables 5-12 and 5-13 documents the comparison of the 2007 and 2008 Base Case 
controlled tons of NO, to the sensitivity cases performed for each unit at reduced 
capacity factors. 
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Sensitivity Case 2 

Sensitivity Case 2 consisted of increasing the heat rate for each unit by 400 BtuikWh 
to account for condenser fouling, air heater pluggage, or other operational impacts. 
The results for 2007 are noted as follows: 

The results for the 2007 Sensitivity Cases S2a through S2i did not exceed the 
Wilson Unit Sensitivity Case S lh  results (worst case resulting in an additional 
324.9 NO, allowances needed). Sensitivity Cases S2a through S2i ranged from 
210.8 excess NO, allowances to 236.1 tons of excess NO, allowances. If the 
additional estimated system NO, event tons (605.6 tons) due to operational 
events are added to these results, the range of additional allowances needed are 
369.5 to 394.8, indicating that the WKE Plan 8A will not satisfy the BREC 
system requirements 

The specific unit with the increased heat rate results in a higher number of tons 
being produced when compared with the Base Case. For cxample, if the Wilson 
Unit heat rate is increased by 400 BtdkWh, the tons of emissions are 276.4 tons 
in Sensitivity Case S2h while in the Base Case the Wilson Unit produced 266.6 
tons of emissions. 

Results for the 2008 Sensitivity Cases S2a through S2i are presented below. 

The results for the 2008 Sensitivity Cases S2a through S2i did not exceed the 
Wilson Unit Scnsitivity Case S lh  results (worst case resulting in an additional 
316.6 NO, allowances needed). Sensitivity Cases S2a through S2i ranged from 
233.4 excess NO, allowances to 258.8 tons of excess NO, allowances. If the 
additional estimated system NO, event tons (605.6 tons) due to operational 
events are added to these results, the range of additional allowances needed are 
346.8 to 372.2, further indicating that the WKE Plan 8A will not satisfy the 
BREC system requirements. 

Tables 5-14 and 5-15 documents the comparison of the 2007 and 2008 Base Case 
Plan 8A controlled tons of NO, to the sensitivity cases performed for each unit at an 
increased heat rate. 
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Solutions to Impact 

Heat Rate 

Improvements to a specific unit heat rate can be accomplished by improved maintenance 
and operations practices and improving fuel quality. As shown in the Sensitivity Case 2 
model runs increasing the unit heat rate by 400 Btu/kWh increases the tons of emissions. 
For example, Wilson Unit 2007 Base Case controlled tons ofNO, amount was 266.6 tons 
utilizing the projected heat rate from the BREC production cost model, when this heat 
rate was increased the Wilson 2007 Sensitivity Case 2h controlled tons of NO, was 276.4 
tons. 

Forced Outages 

Forced outages affect the availability of the units. The WKE Plan 8A assumed 100 
percent availability for all the units. Identification of the components that have been the 
leading causes of the force outages would help focus resources toward those pieces of 
equipment that have the greatest potential for improvement. 

The impact of historical forced outages on the tons of emissions generated by the 
individual units and the system was reviewed. The major contributor to forced outages 
for the BREC units is boiler tube leaks. The boiler tube leaks which occurred by unit 
during the 2004 and 2005 OTAG season are summarized in Tables 5-16 and 5-17, 
respectively. From Tables 5-16 and 5-17, it can hc determined that boiler tube leaks 
forced the units off line: 

Coleman Unit 1 - 5 hours in 2004 and 177 hours in 2005 

Coleman Unit 2 - 77 hours in 2004 and 64 hours in 2005 

Coleman Unit 3 - 43 hours in 2004 

Green Unit 1 - 137 hours in 2004 

Green Unit 2 - 2 1 hours in 2005 

HMPL Unit 1 - 647 hours in 2004 (boiler water event) and 90 hours in 2005 

HMPL Unit 2 - 64 hours in 2004 

Reid Unit 1 - 65 hours in 2005 

Wilson Unit - 219 hours in 2004 and 178 hours in 2005 
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Table 5-16 Tube Leak Summary May through September 2004"' 

Description 
COLEMAN UNIT 1: 
4/29/04 U02 Tube leak in the reheat section of the boiler. 5 19 

Coleman Unit 1 Total 5 19 
COLEMAN UNIT 2: 

Total outage was 48 hours 44 minutes 

7/16/04 U04 One tube leak in superheat section at 8L 28 43 
sootblower 

9/28/04 U04 Unit off to repair tube leak in the HRA section 48 28 
west side of boiler. Total outage was 57 hours 

I I 11 minutes. I I 

6/20/04 I UO1 I Unit removed from service due to two tube I 43 I 26 

. 

Coleman Unit 2 Total 77 11 
COLEMAN UNIT 3: 

GREEN UNIT 2: 
I n I nn 

HMPL UNIT 1: 
7/5/04 UO1 Waterwall tube leak. 72 59 
8/21/04 UO1 Waterwall tube leak. 58 58 
8/23/04 U02 Waterwall tube leak. 515 17 
HMPL Unit 1 Total 647 14 
HMPL UNIT 2: 

HMPL Unit 2 Total 64 07 
5/17/04 I U02 I Reheater tube leaks. I 64 1 07 

REID UNIT 1: 
None I 0 I 00 
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Table 5-16 Tube Leak Summary May through September 2004‘’’ (Continued) 

(11 nrnn res- 

Waterwall tube leak. Tube split open along 
5/25/05 u 0 2  overlay weld seam. 21 
Green Unit 2 Total 21 
HMPL UNIT 1: 

8/26/05 1 UO1 45 
HMPL Unit 1 Total 90 

8/10/05 I UOI I Unit tripped due to a water wall tube leak. 44 
I Unit tripped due to a water wall tube leak. 

10 
10 

12 
51 
03 
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Table 5-17 Tube Leak Summary May 1 through September 2005“’ (Continued) 

8/2/05 UO1 Unit trip due to boiler tube leak. 
8/9/05 UO1 Unit trip due to boiler tube leak. 
8110105 UO1 Unit trip due to boiler tube leak. 
8/24/05 UO1 Unit trip due to boiler tube leak. 
Wilson Unit Total 
SYSTEM TOTAL 

Description 
REID UNIT 1 : 

I I Waterwall tube leak above wet bottom, two I I 

36 18 
30 22 
66 37 
45 29 

178 46 
597 15 

711105 I u02 1 economizer leaks and one in the wet bottom. I 65 I 00 
Reid Unit 1 Total I 65 00 

NO, Removal Equipment 

Two options were identified to determine if the generating units equipped with NO, 
removal technology could achieve the NO, allotment thus the BREC system would “take 
care of itself‘. The Wilson Sensitivity Case Slh was established as the worst case 
scenario as a result of the sensitivity case analyses performed above. This case was 
became the basis by which the two options would be evaluated. The two options 
evaluated for the 2007 and 2008 OTAG seasons utilizing actual emission rates are: 

Option 1 - Add SCR systems to Green Units 1 and 2 with assumed NO, removal 
efficiencies of 90 percent. 

Option 2 - Add an SCR system to Green Unit 1 with assumed NO, removal 
efficiencies of 90 percent. 

Additional discussions related to these options including a detail of capital costs, fixed 
O&M costs and variable O&M costs are presented in Section 6. 

In a report entitled “Un-regulated Generation (WKE) Multi-Pollutant Position Report 
and Proposed Compliance Plan (SO*, NO,, Hg)” dated March 27, 2006 by 
Environmental and Technical Services. WKE identified additional CAIR requirements 
for NO, emission limits. Specifically, the report states 

“Provide additional NO, control inside the WKE system - Additional NO, 
removal will be required 10 assure the system will be compliant with the CAIR 
annual NO, requirements. Option 1 - It appears the installation of an SCR 
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system on one of the Green units by 2012 would provide a level of reduction 
sulyicient to maintain system compliance through 2018 for a cost of 
approximately $40,000,000 ... An evaluation should be made to install a 
companion SCR on the other Green unit at the same time. This would be the 
least cost time to do the installation and the value of the sale of allowances 

Mercury Emissions 

The addition of SCR(s) to the Green Unit(s) will result in a co-benefit by reducing 
mercury emissions. The mercury reduction mechanism is well understood and involves 
the processes of the new SCR installation and the existing precipitator and FGD systems. 
Vapor-phase mercury generally exists in two forms in utility flue gas - as elemental 
mercury and as water soluble, oxidized mercury. Studies document that wet FGD 
systems effectively remove oxidized mercury from the flue gas streams but remove little 
elemental mercury. Investigations which studied the effect a SCR catalyst has on flue 
gas mercury speciation reveal that a change occurs resulting in an increase in the 
percentage of oxidized mercury as the flue gas moves across the SCR. Since elemental 
mercury is present in most flue gas streams and may he the predominant form, the 
installation of the SCR can potentially improve overall mercury emissions reduction. 

EPA issued the CAMR on March 15, 2005 to permanently cap mercury emissions and 
consists of two phases. The Phase I cap commences in 201 0. Phase I would he achieved 
by co-benefit mercury removal as a result of operation of existing air pollntion’control 
devices (SCR, precipitators, and FGD). Phase I1 begins in 2018 and establishes a lower 
limit of mercury emission. This lower limit will require additional control measures 
which may include the installation of equipment and systems to control mercury 
emissions. 

Again, reference is made to the report entitled “Un-regulated Generation WKE Multi- 
Pollutant Position Report and Proposed Compliance Plan (SO?, NO,, Hg)” dated March 
27, 2006 by Environmental and Technical Services, WKE has studied the co-benefit 
reduction of mercury emissions. The report identified a plan for the co-benefit mercury 
emission reduction which included the Green Units. The report noted 

“Based upon what is currently known about the C A M  and the anticipated Hg 
Allowance program. The State of Kentucky is expected to utilize the model rule and 
the allocated allowances are expected to be sulyicient to balance the mercury 
emissions at least for Phase I. This assumption is based on expected co-benefit 
mercury removal as a result of operation of existing air pollution control devices 
(SCR, precipitator, and scrubber). WKE currently has only limited knowledge about 
its mercu ry removal capabilities with the existing control equipment. Using data 
from EPA and EPRI sources, and mercury testing that was done on the Green units 
as a part of the coal reburn project, assumptions can be made that: 

0 Coleman will achieve 95% removal with the scrubber only, 

r~:clb/mc:mus-fs2:15026:NO,CompPhl2,3rpt.doc 5-31 Stanley Consultants 



Station Two achieves 85% reduction with the existing SCR and FGD system 
(non-oxidized) 

Wilson achieves 85% reduction with the existing SCR and FGD system. 

Green is achieving 79% reduction with the existing FGD system 

Reid is achieving 30% reduction with the existingprecipitator 

e 

e 

However, information from other sources indicates that. 

0 Coleman will achieve 25% removal with the scmbber only - 80% cs possible 
with the addition of a duct catalyst. 

Station Two achieves 50% reduction with the existing SCR and FGD system - 
85% is achievable with the new FGD (oxidized 

Wilson achieves 50% reduction with the existing SCR and FGD system - 85% is 
achievable with the new FGD (oxidized 

Green is achieving 40% reduction with the existing FGD system 

Reid is achieving 10% reduction with the existingprecipitator. 

e 

Allhough there is considerable uncertainiy regarding the actual mercury emissions ?om 
the WKE units, it appears that the company is in a goodposition with regard to mercury 
through Pha.w I. Further study and testing is required to better determine the impacts of 
the Phase II requirements. However, any additional control equipment that is installed to 
provide enhanced removal of SO, and NO, emissions will significantly improve WKEk 
position on mercury.” 

Other Unit Causes 

Other major causes for forced outages of the BREC system units during the 2004 and 
2005 OTAG season include: 

Coleman Unit 1 tripped on June 5,2004 due to #4 turbine bearing vibration. The 
source of  the problem was not identified. 

Green Unit 1 was shutdown to wash air heaters in June 2004 and June 2005. 
Green Unit 2 was shutdown to wash air heaters in September 2004. This may be 
the result o f  combustion of high percentage blends of petroleum coke. 

A generator field ground occurred in July 2005 on Reid Unit I .  
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HMPL Unit 1 air heater washes forced the unit off-line two times during the 2005 
OTAG season. These occurred in May 2005 and July 2005. This may be the 
direct result of burning high sulfur coal which promotes the formation of 
ammonium bisulfate. 

Conclusions 

m E  Plan 8A does not allow for sufficient contingency for operational variances within the 
BREC system. Therefore, the plan does not allow for the system to “take care of itself.” 
Additional controls will need to he installed on select units within the BREC system to 
remove additional NO, emissions to ensure future unit compliance with the current allocation 
ofNO, allowances. 

Improvements to heat rate and any reduction in the forced outages which occur will aid in the 
overall compliance of the system to meet its intended target performances. Specifically, 
balancing of the humers and coatings (either weld overlay or other coatings) on the furnace 
waterwall tubes will aid in the reduction of forced outages due to tube failures. Also, 
utilizing a coal for fuel which is closer to the design of the steam generator will result in 
fewer tube failures. 
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Section 6 

NO, Compliance Plan - Future Improvements 

Introduction 

Future NO, Compliance Plan improvements were identified as a result of Stanley Consultants’ 
evaluation of: 

WKE Plan SA and WKE Plan 5B performance evaluation for the OTAG seasons of 2004 
and 2005. The performance evaluation utilized the 2004 and 2005 performance 
parameters of capacity and availability factors and heat rate information. 

WKE Plan 8A performance evaluation for the OTAG seasons of 2007 and 2008. The 
performance evaluation utilized the anticipated capacity and availability factors and heat 
rate information obtained from the BREC 2007 - 2010 Budget Work Plan. 

Additional sensitivity analyses were performed to determine the impacts of changes in 
availability and heat rate. 

Additional NO, Removal Equipment 

Stanley Consultants determined from the evaluations of the WKE Plans that additional NO, 
removal equipment was needed. This determination was based upon: 

1. The evaluation performed of the WKE Plan 5B compliance plan performance, which 
included SCRs on the Green Units 1 and 2. The results of this evaluation determined that 
WKE Plan 5B would allow for sufficient NO, removal to accommodate future projected 
unit capacity and availability factors and heat rate. Any variations caused by NO, 
equipment failure events, unit specific forced outage events, and additional system 
generation requirements could also be accommodated by WKE Plan 5B. Therefore, the 
installation of SCRs are recommended for the Green Units as originally planned in WKE 
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Plan 58. This recommendation is reinforced by the recognition by WKE that additional 
NO, allowances will need to be purchased during the Phase I Clean Air Act period. In 
addition, beginning in Phase 11 of the Clean Air Act period, any banked allowances will 
be depleted and WKE will be in a position that will require either the purchase of CAIR 
Annual NO, allowances or the implementation of additional controls. The following is 
an excerpt from the March 27, 2006 Western Kentucky Energy Report titled “Un- 
regulated Generation (WKE) Multi-pollutant Position Report and Proposed Compliance 
Plan (SOz, NO,, Hg)”: 

“WKE has a NO, SIP Call Ozone Season allowance bank af 815 allowances as 
of the end of 2005. Of these 14 are associated with the City of Henderson, 
Station Two. WKE has completed a cost sharing mechanism with the facility 
owners which provides for splitting these remaining allowances between the 
parties. This agreement also provides for furnishing allowance to HMPL to 
oflyet emissions for the Station One units. NO, allowances remaining in the bank 
are expected to rollover into the CAIR Ozone Season Bank. Results from the 
latest WKE model run indicate that the system will just comply with the CAIR 
Ozone Season emission requirements through approximately 2018, aJier which 
the bank will he depleted and allowances would need to be purchased 
Additionally# the CAIR Annual NO, emission allowance allocations are not 
expected to be suficient to ofset emissions with the first year of the rule. With 
consideration of currently forecasted unit utilizations (which are higher fhan 
those used in previous reports), for most years of Phase I, a small number of 
allowances will have lo be purchased, with increasing quantities toward the end 
of this Phase. With the beginning of Phase N WKE will have depleled any 
banked allowances and be in a position that will require either the purchase of 
CAIR Annual NO, allowances or the implementation of additional controls no 
later than 2015. ’‘ 

2. An evaluation of WKE Plan 8A for future compliance in the OTAG seasons during the 
years 2007 and 2008 resulted in a lack of allowances to cover the generation of NO, 
emissions for the BREC system to be self sufficient. WKE Plan SA does not allow for 
sufficient variations which may result from NO, equipment failures, unit specific forced 
outage events and additional system generation requirements. Therefore, in order to 
provide for the generation needs of the BREC system while complying with the current 
allotment of NO, allowances, Stanley Consultants recommends the installation of SCR 
systems on the Green Units. 

Performance Data 

Stanley Consultants review of the performance data indicated that if the WKE Plan 5B had 
been implemented, additional cxcess NO, allowances would have resulted during the OTAG 
seasons of 2004 and 2005. Excess NO, allowances were banked during the OTAG season of 
2004 under the WKE Plan 8A, however, these excess allowances were used in 2005 due to 
variations caused by NO, equipment failure events, unit specific forced outage events, and 
additional system generation requirements. 

rrw:clb/mc:mus-fs2:l5026NO,CompPhl.2,3rpt.doc 6-2 Stanley Consultants 



Stanley Consultants evaluated the WKE Plan 8A to determine if the plan would allow the 
BREC system to “take care of itself’ during the 2007 and 2008 OTAG seasons under a range 
of operating scenarios. Stanley Consultants analyzed the current system performance and 
provided a projection based on the current WKE Plan 8A and the BREC 2007 - 2010 Budget 
Work Plan. Sensitivity analyses were also performed to aid in the identification of future 
operational exposures. The evaluation revealed that the WKE Plan SA could not “take care 
of itself’ if any of the units equipped with SCRs, either Wilson or one of the HMPL Units, 
experienced operational difficulties. These difficulties would result in the respective 
availability factor being reduced an additional 50 percent of the base case load availability 
(such an event would be the loss of a major piece of equipment such as a boiler feed pump, 
forced draft, primary air, or induced draft fans) and if the estimated additional tons of NO, 
due to variations caused by NO, equipment failure events, unit specific forced outage events, 
and additional system generation requirements were taken into account. 

2004 & 2005 Performance 

The WKE Plan 8A and WKE Plan 5B Excel spreadsheet models were utilized in 
determination of the impacts resulting from the operational variations experienced during 
the OTAG seasons of 2004 and 2005 as compared to the predicted performance resulting 
from the original plan assumptions. The results of the evaluation of WKE Plan 5B during 
the OTAG seasons of 2004 and 2005 are provided in Table 6-1 below. In summary, 
WKE Plan 5B would have results as noted 

e The 2004 OTAG Season performance evaluation resulted in an additional 548.2 
NO, allowances than the WKE Plan 8A. 

The 2005 OTAG Season performance evaluation resulted in an additional 906.6 
NO, allowances than the WKE Plan SA. 

In addition, Table 6-1 documents a comparison of the WKE Plan 5B modeled NO, 
controlled tons versus the WKE Plan 8A modeled NO, controlled tons, the WKE 
reported tons, and the additional tons caused by NO, equipment failure events, unit 
specific forced outage.events, and additional system generation requirements. 
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2007 & 2008 Performance 

Stanley Consultants evaluated the WKE Plan 8A for the 2007 and 2008 OTAG seasons under a 
range of operating scenarios. The WKE Plan 8A Excel spreadsheet model was utilized in 
determining variations from the original plan assumptions in the evaluation of the approaching 
2007 and 2008 OTAG seasons projected performance. Stanley Consultants analyzed the current 
system performance and provided a projection based on the current WKE Plan SA. A base case 
was developed for the 2007 and 2008 OTAG seasons. A discussion of the parameters used in the 
2007 and 2008 base cases is located in Section 5 .  Table 6-2 documents the results of the 
projected 2007 and 2008 OTAG season performance using actual emission rates and the 
additional projected amount of tons of NO, due to forced outage events, SCR warm up events, 
and other generation events. 

The 2007 OTAG season modeled NO, tons indicates an excess of 240.7 tons of NO, 
allowances would he available, however, when the 2007 additional NO, events are added 
to the WKE Plan 8A total NO, tons, the results indicate that 365.0 NO, allowances are 
needed. 

The 2008 OTAG season modeled NO, tons indicates an excess of 263.4 tons of NO, 
allowances would be available; however, when the 2008 additional NO, events are added 
to the WKE Plan 8A total NO, tons, the results indicate that 342.3 NO, allowances are 
needed. 

* 
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Table 6-2 Base Case 2007 & 2008 OTAG Season Evaluation 

projections are prcsented in Section 5. 

Options 

Three options were identified to determine the best plan to meet future NO, compliance. These options 
are presented below in order of least risk to maximum exposure. These options were identified to 
determine if the generating units equipped with NO, removal technology could achieve the NO, allotment 
thus the BREC system would “take care of itself’. The Wilson Sensitivity Case Slh was established as 
the worst case scenario as a result of the sensitivity case analyses performed above. This case became the 
hasis by which the three options would be evaluated. 
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Option 1 

Option I includes the installation of SCR systems with a NO, removal efficiency of 90 percent on 
Green Units 1 and 2, including ammonia unloading and storage, economizer modifications, Induced 
Draft fan modifications, and air heater enameled basket modifications. Option 1 was evaluated for 
the 2007 and 2008 OTAG seasons utilizing actual emission rates. 

Option 1 2007 Results 

The 2007 Base Case Plan 8.4 indicates an additional 365.0 tons of NO, allowances 
(includes additional NO, emissions due to other operational events) are needed 
compared to the Option 1 Base Case Plan 8.4 which generated an excess of 715.0 tons 
of NO, allowances (includes 168.2 tons of additional NO, emissions for the SCR 
systems added to Green Units 1 and 2). 

The 2007 Wilson Sensitivity Case Slh evaluation indicates an additional 713.9 tons of 
NO, allowances (includes additional NO, emissions due to other operational events) are 
needed compared to the Option 1 Sensitivity Case Slh which generated an excess of 
504.7 tons of NO, allowances (includes 168.2 tons of additional NO, emissions for the 
SCR systems added to Green Units 1 and 2). 

Option 1 2008 Results 

The 2008 Base Case Plan 8.4 indicates an additional 342.3 tons of NO, allowances 
(includes additional NO, emissions due to other operational events) are needed 
compared to the Option 1 Base Case Plan 8.4 which generated an excess of 738.1 tons 
of NO, allowances (includes 168.2 tons of additional NO, emissions for the SCR 
systems added to Green Units 1 and 2). 

The 2008 Wilson Sensitivity Case Slh evaluation indicates an additional 705.6 tons of 
NO, allowances (includes additional NO, emissions due to other operational events) are 
needed compared to the Option 1 Sensitivity Case Slh which generated an excess of 
513.6 tons of NO, allowances (includes 168.2 tons of additional NO, emissions for the 
SCR systems added to Green Units 1 and 2). 

e 

Option 2 

Option 2 includes installation of a SCR system with a 90 percent removal efficiency on Green Unit 1, 
including ammonia unloading and storage, economizer modifications, induced draft fan 
modifications, and air heater enameled basket modifications. 

Option 2 2007 Results 

The 2007 Base Case Plan 8.4 indicates an additional 365.0 tons of NO, allowances 
(includes additional NO, emissions due to other operational events) are needed 
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compared to the Option 2 Base Case Plan 8A which generated an excess of 177.7 tons 
of NO, allowances (includes 85 tons of additional NO, emissions for the Green Unit 1 
SCR). 

The 2007 Wilson Sensitivity Case Slh evaluation indicates an additional 713.9 tons of 
NO, allowances (includes additional NO, emissions due to other operational events) are 
needed compared to the Option 2 Sensitivity Case Slh with an additional 101.5 tons of 
NO, allowances needed (includes 85 tons of additional NO, emissions for the Green 
Unit 1 SCR). 

Option 2 2008 Results 

The 2008 Base Case Plan 8A indicates an additional 342.3 tons of NO, allowances 
(includes additional NO, emissions due to other operational events) are needed 
compared to the Option 2 Base Case Plan 8A which generated an excess o f  202.7 tons 
of NO, allowances (includes 85 tons of additional NO, emissions for the Green Unit 1 
SCR). 

The 2008 Wilson Sensitivity Case Slh evaluation indicates an additional 705.6 tons of 
NO, allowances (includes additional NO, emissions due to other operational events) are 
needed compared to the Option 2 Sensitivity Case Slh with an additional 90.5 tons of 
NO, allowances needed (includes 85 tons of additional NO, emissions for the Green 
Unit 1 SCR). 

Table 6-3 documents the comparison of the 2007 Base Case Plan 8A to the Base Case Plan 8A 
with Options 1 and 2, and the Wilson Sensitivity Case Slh to the Sensitivity Case Slh with 
Options 1 and 2. Table 6-4 documents the comparison of the 2008 Base Case Plan 8A to the 
Base Case Plan 8A with Options 1 and 2, and the Wilson Sensitivity Case S 1 h to the Sensitivity 
Case S lh  with Options 1 and 2. 

Option 3 

Option 3 assumes the continuation of the current WKE Plan SA and presents the maximum exposure 
due to operational events. Option 3 requires the purchase of additional NO, allowances. BREC 
provided a NO, allowance price forecast which was derived from a spreadsheet entitled “GI1 
Allowance Forecasts 02-24-06.~1s.” 

1. Based on the 2007 analysis the additional NO, allowance tons needed, ranged from 365 tons 
in the Base Case to 713.94 tons for the Wilson Sensitivity Case Slh. The 2007 emission 
allowance price ($/ton) is $2,459. The cost of purchasing the required NO, allowances would 
range from $897,535 to $1,755,726 per year. 

2. Based on the 2008 analysis the additional NO, allowance tons needed, ranged from 342 tons 
in the Base Case to 706 tons for the Wilson Sensitivity Case Slh. The 2008 emission 
allowance price ($/ton) is $2,262. The cost of purchasing the required NO, allowances would 
range from $773,604 to $1,596,972 per year. 
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cost 

Capital and O&M costs were developed for Options 1 and 2 which include the addition of SCR NO, 
control technology on Green Units 1 and 2. Capital costs were also identified for the installation of the 
remaining neural network systems that were not installed but were identified and are a portion of WKE 
Plan 8A. The capital costs for the neural network systems were included in the present value analysis for 
Option 2.  The capital costs in this report are appropriate for budgetary purposes. 

Capital 

The capital costs for Options 1 and 2 are documented in the detailed conceptual cost estimate in Table 
6-5. The conceptual capital cost estimate includes: 

Material and equipment 

Initial catalyst 

Labor 

Permitting 

Flow modeling 

Start-up, testing and reagent costs 

Engineering, construction, administration, and contingency 

Costs are not included for items such as financing fees, insurance, spare parts, operator training or 
commissioning time and expense. 

Budgetary proposals were solicited from vendors for the SCR systems, catalyst, and ammonia storage 
and associated equipment and are noted in Appendix I. 

rrw:clb/mc:mus-fs2:15026:N0,CompPh12,3rpt.doc 6-11 Stanley Consultants 



Table 6-5 SCR Conceptual Cost Estimate 

) lncludes gas ductwork from economizer outlet to SCR, between SCR and air healer and SCR bypass 
ductwork, existing duct modifications, and suppon structures. Also includes inwlation and lagging, 
expansion joints, and dampers. 

(2) Ineludes ekavation and backfill. 
(3) Includes ammonia unloading and storage, ammonia vaporization, and injection and associated piping. 
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Capital costs developed for the missing neural network systems are presented in Table 6-6. 

Table 6-6 NN Systems Conceptual Cost Estimate 

Coleman Unit 1 NN 
Coleman Unit 3 NN 
HMPL Unit 1 NN 

I Total I Item Description I 
$380,000 
$380,000 
$380,000 . 

Incremental Fixed O&M - 
Incremental Fixed O&M costs include: 

LaborO&M 

Non-Labor O&M 

- Maintenance material includes the costs for any spare parts and the associated labor 
cost for installation. The costs include periodic replacement of items such as 
ammonia nozzles, the injection system, and maintenance material for various SCR 
subsystems. 

This study assumes no additional operating or maintenance personnel would be required for the 
addition of the SCR NO, control technology on the Green Unit(s). It is assumed that the current staff 
is trained in the operation and maintcnance of SCR(s) and their associated subsystems and has 
sufficient knowledge and training to handle the ammonia-related safety systems. This assumption 
was made based on the fact that the HMPL Units have SCR systems and cross training between the 
operation and maintenance staffs of the HMPL and Green units is or would occur. Therefore, no 
additional training costs are included. An allocation of labor costs for the operation and maintenance 
of the SCR systems was determined from information provided by BREC which is noted in the 2006 
BREC Annual Budget.xls spreadsheet. These costs were adjusted for the additional generation 
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capacity difference in the HMPL and Green Units and were appropriately escalated to achieve the 
total costs noted below. Table 6-7 documents the Fixed O&M costs. 

Table 6-7 Estimated 2009 Fixed O&M Costs 

Description 
Labor O&M ($/yr) (I) 

Non-Labor O&M ($/yr) (I )  

I I Greenunit I I Green Unit 2 
costs costs 

$210,000 $206,000 
$324,000 $3 17,000 

Administrative and Support 
Labor 
Total Fixed O&M Costs 

$0 $0 
$534,000 I $523,000 
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Table 6-8 Estimated SCR Power Consumption 

Power Consumption I 66.0 I 64.0 
Total Power kW I 
Consumption Estimated I 1,388.0 I 1,334.0 
Notes: 
(1) Values derived from the S&L 1999 Study Appendix D. I 

____ The total variable operating costs are documented in Table 6-9. These costs which were included in the 
analysis were determined to occur in 2009 and reflect the cost in 2009 currcnt dollars. 

Table 6-9 Estimated 2009 SCR Variable O&M Costs 

Notes: 
( I )  Cost information was obtained from the spreadsheet entitled “BREC 2007-2010 Work Plan Variable 

O&M.nls” and “BREC Production Cost Model 1-1 I-06.xls”. 
(2) Cost information was obtained from the spreadsheet entitled “2006 BREC Annual Budgel.xls” These cos6 

were adjusted for the additional Green Unit generation capacity (MW). 
(3) The cost is based on the Told kW power consomption documented in Table 6-7 multiplied by 8760 hours 

multiplied by 90 percmt (the assumed capacity factor) multiplied by $23.43/MWh (which is the cost for 
generation in 2009 obtlined from the BREC 2007-2010 Work Plan included in the Green Exec Summary 
T a b h l s  spreadsheet). 

(4) The heat rate penalty value, BtuikWh, utilized the information found in the 1999 S&L Study. The penalty 
identified was used in a calculation to determine the costs associated with the increase in heat rate. 
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Present Value Analysis 

The objective of the present value analysis is to project the annualized costs associated with the 
installation of the SCR(s) and associated subsystems on the Green Unit(s). The analysis assumed the 
installation of the SCR(s) would be complete and startup of the new SCR(s) would occur in the 
calendar year of 2009. The analysis also assumed there would be no interest during construction 
(IDC) in the total capital costs. The purchase of additional NO, allowances needed to cover any 
deficit in 2007 and 2008 prior to the installation of the SCR(s) was determined and the costs of these 
purchases were included. These purchases would only occur during the OTAG seasons. The 
purchase or sale of any additional NO, allowances which may occur during the period of 2009 
through 2023 as identified in each of the options were also included. The revenue from the sale of 
NO, allowances was considered as a credit when determining the net operating costs. The operation 
of the SCR will occur during the entire year beginning in 2009 and will continue to operate when the 
respective unit(s) operates throughout the balance of the evaluation period. Thus the model will 
approximate the operation of the unit(s) during the period identified in the Clean Air Interstate Rule. 
Annual costs were projected for the period covering the calendar years of 2007 through 2023. The 
total annual costs are presented in costs which would occur in January 1, 2007. The total projected 
costs include the following items: 

Debt Service - The debt service costs assume the total project is financed (there is no 
payment from general funds) and includes an interest rate of 5.75% for a 34 year finance 
period. 

Fixed O&M (as noted in Table 6-7) 

Variable 0&M (as noted in Table 6-9) 

s The purchase of additional NO, allowances or the sale of excess NO, allowances 

The present value analysis compared four options which are described below: 

Oution 1: Installation of SCRs and subsystems on both of the Green Units. The Total 
Probable Project Capital Cost (Owner’s Cost) is $102,064,000 (Refer to Table 6- 
5). This option includes the purchase of allowances during the calendar years 
2007 and 2008 and the sale of excess NO, allowances annually during the period 
of 2009 through 2023. 
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Oution 2A: The installation of a single SCR and subsystems on Green Unit 1. The Total 
Probable Project Capital Cost (Owner's Cost) of the SCR is $53,848,000 (Refer 
to Table 6-5). This option also includes the addition of NN systems on the 
Coleman Units 1 and 3, HMPL Units 1 and 2, and the Wilson Unit. The neural 
network systems have a probable cost of $2,223,000 (Refer to Table 6-6). The 
installation of the neural network systems are assumed to occur in 2007 and 2008 
and the costs are equally divided accordingly. The total Project Capital Cost 
(Owner's Cost) is $56,071,000. This option includes the purchase of allowances 
during the calendar years 2007 and 2008 and the sale of excess NO, allowances 
annually during the period of 2009 through 2023. 

This option is a risk sensitivity run of the previous Option 2A. This option 
assumes the Wilson unit will operate only 50 percent of the time during the 
summer months of May through September. Thus, implementation of this option 
will require the purchase of additional allowances in lieu of selling excess NO, 
allowances. This option results in the purchase of NO, allowances annually from 
2007 through 2023. 

Oution 2B: 

In the Options 1, 2A, and 2B, the catalyst was assumed to be sized for each application and is 
based on an estimated life of 16,000 hours. After 16,000 hours, the empty layer of catalyst bed 
will be filled with a full layer. Thus, a new catalyst layer would he installed after 3 years and 
every 2 years thereafter. The replacement cost for the catalyst is assumed linear @ut is 
escalated) over the period of 27 years after the installation of initial catalyst resulting in a life 
cycle of 30 years. 

Oution 3A: This option assumes the continued operation of WKE Plan SA. This option 
results in the purchase of NO, allowances annually from 2007 through 2023 at an 
annual average rate similar to the rate of purchase during the calendar years 2004 
and 2005. 

This option is a risk sensitivity run of the previous Option 3A. This option 
assumes the Wilson unit will operate only 50 percent of the time during the 
summer months of May through September. This option results in the purchase 
ofNO, allowances annually from 2007 through 2023. 

Oution 3B: 

The detailed present value analysis for the three options and the two risk sensitivity runs are 
documented in Table J-1 of Appendix J. A summary of the present value analysis is noted in 
Table J-2 of Appendix J. 

Financial Parameters 

The financial parameters were identified and discussed with BREC are as follows: 
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The capital required to purchase the SCR(s) and neural network systems identified in 
each of the options would be obtained from the Rural Development (formerly Rural 
Utility Services) department of the US Department of Agriculture. The systems and 
equipment would be project financed (100 percent) over a term period of 34 years at an 
interest rate of 5.75 percent. 

There is no allowance for IDC. 

The discount rate was assumed to be eight percent. 

The escalation rate was assumed to be three percent. 

The probable project costs for the SCR(s) and related subsystems are presented in Table 
6-5. 

The neural network systems probable project costs are presented in Table 6-6. 

Operating Costs 

The estimated fixed O&M costs are presented in Table 6-7. 

The estimated SCR power consumption are presented in Table 6-8. 

The estimated SCR variable O&M costs are shown in Table 6-9. 

PurchaselSale of NO, Allowances 

The Options assume the SCRs would not be available for operation prior to the calendar year 
2009, and a conservative number of additional NO, allowances will be needed during the 
calendar years 2007 (714 tons) and 2008 (706 tons). Refer to Table 6-3 and 6-4 under the column 
entitled “Wilson Unit Sensitivity Case Slh Total NO, Tons.” 

Beginning in the calendar year 2009, each option utilized the average of the 2007 and 2008 
modeled tons for the annual purchase or sale of NO, allowances. This annual average of NO, 
allowances was increased by multiplying by 2.4 (or 12 months divided by 5 months) to account 
for the year round OTAG season as follows: 

Option 1 included the sale of 1,222 NO, allowances. This value was averaged based on 
the modeled tons of excess NO, allowances for the Option 1 Sensitivity Case Slh. Refer 
to Table 6-3 and 6-4 under the column entitled “Option 1 Sensitivity Case Slh Total NO, 
Tons.” 

Option 2A included the sale of 457 NO, allowances. This value was averaged based on 
the modeled tons of excess NO, allowances for the Option 1 Base Case. Refer to Table 
6-3 and 6-4 under the column entitled “Option 2 Base Case Total NO, Tons.” 
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Option 2B included the purchase of 230 NO, allowances. This value was averaged based 
on the modeled tons of excess NO, allowances for the Option 2 Sensitivity Case Slh. 
Refer to Table 6-3 and 6-4 under the column entitled “Option 2 Sensitivity Case Slh 
Total NO, Tons.” 

Option 3A included the purchase of 849 NO, allowances. This value was averaged based 
on the modeled tons of excess NO, allowances for the Base Case. Refer to Table 6-3 and 
6-4 under the column entitled “Base Case Total NO, Tons.” 

Option 3B included the purchase of 1,703 NO, allowances. This value was averaged 
based on the modeled tons of excess NO, allowances for the Wilson Unit Sensitivity Case 
Slh. Refer to Table 6-3 and 6-4 under the column entitled “Wilson Unit Sensitivity Case 
S 1 h Total NO, Tons.” 

Results 

Results of the present value analysis are documented in Table 6-1 0 below: 

Table 6-10 Present Value Analysis Results 

Purchase of 
Additional NO, 
Allowances Needed $3,352,698 $3,352,698 $8,724,348 $23,181,093 $43,126,263 
Net Costs $1 83,003,929 $102,448,659 $1 18,493,544 $23,181,093 $43,126,263 
Present Value of 
Net Costs $85,822,592 $49,176,313 $51,193,767 $13,644,261 $24,356,422 
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Option 3A results in the least cost option; however, there are associated risks with this option. 
The availability of NO, allowances for purchase and the price for these allowances will place 
BREC at the discretion of market forces. 

Thc installation of one SCR and subsystems on Green Unit 1 (Option 2) may reduce the risk of 
variable market availability of and pricing for allowances, provide for the co-benefit reduction of 
mercury emissions and the associated market forces on mercury emission credits and the partial 
assurance of system compliance with CAIR annual NO, requirements. As noted above, under 
certain operating scenarios, additional allowances would be needed. Thus BREC will incur 
additional risks due to market forces. 

The installation of two SCRs and related subsystems on the Green units (Option 1) will reduce the 
risk of variable market availability of and pricing for allowances, provide for the co-benefit 
reduction of mercury emissions and the associated market forces on mercury emission credits and 
the assurance of system compliance with CAIR Annual NO, requirements. 

The total annual net costs for each option for the period 2007-2023 are depicted graphically in 
Figure 6-1 

Figure 6-1 
Totai Annuai Net Costs 

$20 , I 

$0 I 
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 202: 

Year 

Option 1 - Insfall 2 SCR Systems Option 2 .  install 1 SCR System 
Option 3 - Purchase NO, Allowances 

__----.x_l___l.___--.. L w r - - C  Option ZA -Option 28 - . Option 3A &Option 38 1 
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Section 7 

Conclusions and Recommendations 

Conclusions 

The following summary of conclusions is the direct result of this study: 

1. WKE Plan 8A includes the use of innovative technologies (NN, AOFA, and coal re-bum 
system) to achieve NO, reductions. The uses of coal re-bum and AOFA systems affect 
the combustion within the boiler. Low NO, operation as a result of the implementation 
of the coal re-bum and AOFA system in an existing boiler in combination with a coal 
supply containing a higher sulfur content will result in increases in LOI, waterwall tube 
wastage, and an increase in CO emissions and opacity. These conditions may also lead to 
a reduction in unit availability. 

2. WKE chose to proceed with WKE Plan 8A. In a letter dated February 19, 2002 WKE 
agreed to hold BREC harmless for any additional capital or O&M costs that it would be 
liable for with the installation of the technologies and scope of work as identified in 
WKE Plan 5B if it had been used to comply with the Kentucky SIP regulation. The 
limits identified in WKE Plan 58 were budget costs, but as stated in the February 19, 
2002 letter, the limit protections were extended to WKE to include actual costs. 

3. The upgrade of plant control systems to distributed controls systems and neural network 
systems will result in additional NO, control and other advantages will result. However, 
the control system, analyzers and instruments must be maintained and periodically 
calibrated. If not, the advantages of the sophisticated digital control and neural network 
systems will be lost. Upon review of the WKE reported NO, emissions rates, the systems 
may not be optimally tuned. 
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4. Contingency cost estimates were eliminated from WKE's compliance plan cost 
projections. Stanley Consultants typically adds ten percent of a project capital cost for 
contingencies. 

5 .  The impact of unit starts on NO, allowance consumption was not included in the Power 
Technology review, S&L Report nor considered by WKE. 

6. All units are assumed to be 100 percent available during the OTAG season. This 
availability was an incoiTect assumption, as evidenced by forced outage causes and 
planned outage events and the additional NO, emissions which are a result of these 
events. 

7. The HMPL units would utilize SCWDCS/"BOP to achieve 90 percent NO, reduction 
in the WKE Plan SA and SB. This information was obtained from the WKE NO, 
Compliance Plan Meeting Big Rivers and the City of Henderson Power Point 
Presentation dated April 18, 2001. The WKE Plan SA and SB spreadsheets note the 
HMPL Units 1 and 2 would utilize SCR systems to achieve 90 percent NO, reduction. 
The noted differences could result in a flaw in the WKE Plan 8A or 58. 

8. The S&L report documents the following: 

Use of high sulfur coal with SCR also creates concern over ABS (ammonium bisulfate) 
deposition but goes further in that it can create corrosion problems, "blue plume" 
opacity problems, and can potentially lead to accelerated deactivation of the SCR 
catalyst. 

This issue would also result in the lack of availability of the units which were retrofitted 
with SCR units, due to the corrosion in the air heaters and associated ductwork or due to 
air heaters plugging from sulfuric acid and calcium sulfate attack. As a result, overall 
unit availability will be impacted negatively and will have an effect on the NO, 
compliance. 

9. Upon review of the WKE NBV and CWIP report, Stanley Consultants concludes that not 
all of the neural network systems have been installed. Refer to Table 2-5. 

10. WKE Plan SA failed to perform as predicted based on several observations. Refer to 
Table 3-9 and 3-10. The observed and documented deficiencies result from the 
following: 

a. Differences in specific unit hcat rates. WKE Plan SA is sensitive to heat rate 
impacts with higher heat rates resulting in higher NO, emissions. The heat rates 
utilized to develop the plan were higher than the actual heat rates for all the 
units except Reid Unit 1 and the ZOOS Green Unit 1 .  These actual heat rate 
values would result in a lower NO, emission for the OTAG season. 

b. Differences in specific unit emission rates. WKE Plan SA is sensitive to 
emission rate with higher emission rates resulting in higher NO, emissions. The 
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emission rates utilized to develop the plan were lower than the actual emission 
rates for Coleman Units 1,2, and 3, HMPL Unit 1, and Reid Unit 1 in both 2004 
and 2005. The HMPL Unit 2 actual emission rate in 2005 was also higher than 
the WKE Plan 8A emission rate. These actual emission rate values would result 
in a higher NO, emission for the OTAG season. The Coleman Units did not 
achieve the NO, reduction efficiencies and this issue was noted in the settlement 
agreement between WKE and Mobotec. An alternate SNCR control strategy 
was offered by Mobotec to WKE for implementation on the Coleman Unit(s) in 
recognition of the need to further reduce NO, emissions. 

c. Additional NO, emissions due to other events. WKE Plan 8A did not include 
additional NO, emissions due to such events as SCR warm up periods and 
operation of the Wilson Unit Pulverizer No. 3. These actual emissions would 
result in a higher NO, emission than planned for the OTAG season. 

d. Planned and forced outages. The WKE Plan 8A did not include additional NO, 
emissions due to the loss of specific units equipped with SCRs or higher 
efficiency NO, removal equipment. The results are more NO, emissions being 
generated than planned. 

11. WKE Plan 5B would provide for compliance during the 2004 and 2005 OTAG seasons as 
additional NO, emissions would be removed due to the installation of SCRs on the Green 
Units. Refer to Table 4-4 and 4-5. The difference in additional NO, emissions removed 
would compensate for any increases observed in the 2004 and 2005 OTAG seasons 
resulting from differences in specific unit heat rates, differences in specific unit emission 
rates, additional NO, emissions due to other events, and planned and Forced outages. 

12. Additional NO, control technologies will need to be installed on the Green Units to 
remove additional NO, emissions to ensure future system compliance with the current 
allocation ofNO, allowances. Refer to Table 6-3 and 6-4. 

13. Green Units 1 and 2 SCR system construction costs in 2006 dollars are estimated as 
follows: 

a. Green Unit 1 - 231 Megawatt (MW) unit $53,848,000 

b. Green Unit 2 - 223 MW unit $48,216,000 

(1) 2009 O&M costs for the SCR systems are as follows: 

(a) Annual Fixed O&M - $534,000 for Green Unit 1 and 
$523,000 for Green Unit 2. 

Annual Variable O&M - $1,093,000 for Green Unit 1 and 
$1,118,000 for Green Unit 2 

(b) 
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Recommendations 

The following recommendations are made as a result of this study: 

I .  BREC should consider several options to determine the best plan to meet future NO, 
compliance. These options are presented helow in order of least risk to maximum 
exposure. 

a. Option 1 presents the least risk exposure which may result from operational 
events and results in excess allowances which can he banked or sold even in the 
worst case scenario. Option 1 includes the installation of SCRs and subsystems 
on both Green Units. The system costs include ammonia unloading and storage, 
economizcr modifications, induced draft fan modifications, and air heater 
enameled basket modifications. The estimated capital cost for this option is 
$102,064,000. The present value annual cost associated with this option is 
$85,822,592. Appendix J documents the results, assumptions, and costs used in 
the determination of the present value analysis. In addition to the annual costs, 
other issues of risk exposure which need to be considered are: 

The addition of SCR(s) and subsystems to the Green Unit(s) will 
result in a co-benefit reduction of mercury emissions. The EPA 
issued the Clean Air Mercury Rule (CAMR) on March 15, 2005 to 
permanently cap mercury emissions and consists of two phases. The 
Pharc I cap commcnccs in 2010. Thc intcnt of the Phase I cap is to 
achieve mercury emissions reductions through the operation of 
existing air pollution control devices (SCR, precipitators, and FGD). 
The co-benefit reduction of mercury emissions could generate a 
revenue stream from mercury credits which would he sold on the open 
market during Phase 1. The analysis of this revenue stream is outside 
the scope of this report and would require sensitivity studies of both 
price and mercury emissions removal efficiencies by the various 
technologies. Phase I1 begins in 2018 and establishes a lower limit of 
mercury emission. This lower limit may require additional control 
measures which may include the installation of equipment and 
systems to control mercury emissions. 

The addition of SCRs and subsystems on the Green Units would 
assure system compliance with CAIR Annual NO, requirements and 
allow for a revenue stream if excess allowances are sold. 

The installation of SCRs and subsystems on both Green Units reduces 
the risk to BREC in the event of a failure at either of the HMPL Units 
or the Wilson Unit. 

b. Option 2 represents the next least risk exposure. Option 2 will generally cover 
the NO, allowances needed in the sensitivity analysis, a small purchase of 
allowances may he necessary in the worst case scenario. Option 2 includes 
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installation of a SCR and related subsystems on Green Unit 1. The capital costs 
include ammonia unloading and storage, economizer modifications, induced draft 
fan modifications, and air heater enameled basket modifications. The estimated 
capital cost for the SCR portion of this option is $53,848,000. Also included in 
the Option 2 capital costs are the installation of additional neural network 
systems at an estimated capital cost of $2,223,000. These control systems were 
added to aid in the support of NO, removal. These systems were not included in 
the Option 1 as Option 1 would produce less tons of emissions than the 
allowance tons under all operating scenarios. This same condition is not true 
under Option 2. Under certain operating scenarios, more emissions were 
generated than the allowances available. Therefore, to reduce the additional risk 
associated with allowance purchases, the control systems were installed. The 
total capital cost for this option is $56,071,000. The present value analysis 
Option 2A includes the sale of allowances generated after the installation of the 
SCR and subsystems. This analysis does not account for a major event 
occurrence, for example, the Wilson Unit were available only 50 percent of the 
OTAG season. Option 2A present value annual costs are $49,176,373. Present 
value analysis Option 2B evaluates the purchase of allowances if a major event 
(such as the Wilson Unit were available only 50 percent of the OTAG season) 
were to occur. Option 2B present value annual costs are $57,793,767. Appendix 
J documents the results, assumptions, and costs used in the determination of the 
present value analysis. In addition to the annual cosis, other issues of risk 
exposure which need to be considered are: 

( I )  Co-benefit mercury removal would he realized with the installation of 
an SCR and subsystems on Green Unit 1 which would enhance 
BREC’s position relative to mercury emissions reduction but to a 
lesser degree as provided by Option 1. 

The installation of a SCR and associated subsystems on Green Unit 1 
reduces the risk for hut will not assure under all operational conditions 
studied, system compliance with CAIR Annual NO, requirements. In 
the event of a failure of either of the HMPL Units or the Wilson Unit 
SCRs, it is possible that NO, allowances would need to he purchased 
to satisfy annual NO, requirements. This will place BREC under the 
market forces of pricing and availability for NO, allowances which 
may have similar variability as experienced with trading of SO2 
allowances. 

(2) 

c. Option 3 represents the maximum exposure caused by any operational event. 
Option 3 relies completely on the purchase of additional NO, allowances and 
assumes the continuation of the current WKE Plan SA. For the period of 2009- 
2023, the estimated cost of the purchase of approximately 849 to 1,703 tons of 
NO, allowances ranges from $951,729 to $4,499,326 annually. The present 
value analysis Option 3A includes the purchase of additional NO, allowances. 
This analysis does not account for a major event occurrence, for example, the 
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Wilson Unit were available only 50 percent of the OTAG season. Option 3A 
present value costs are $13,644,261. Present value analysis Option 3B evaluates 
the purchase of allowances and accounts for a major event occurrence. Option 
3B present value costs are $24,356,422. Appendix J documents the results, 
assumptions, and costs used in the determination of the present value analysis. In 
addition to the annual costs, other issues of risk exposure which need to he 
considered are: 

(1) Option 3 represents the maximum exposure to the risks of variable 
market availability and pricing of NO, allowances, similar to the 
variability experienced with trading of SO2 allowances. 

(2) In addition, Option 3 does not allow for any co-benefit reduction of 
mercury emissions. 

2. The NO, removal equipment on Coleman Units 1, 2 and 3, Green Units 1 and 2, HMPL 
Units 1 and 2, Wilson, and Reid Unit 1 need to be tuned to achieve their optimal removal 
efficiencies. 

3. A CEMS NO, analyzer is needed in the HMPL bypass ductwork or stack. 

4. Install a neural network system on Coleman Units I and 3, HMPL Units 1 and 2, and 
Wilson unit. 

5. Improve the specific unit's heat rate. 

6. Reduce the unit's forced outages 

7. Utilize a coal which more closely resembles the design fuel for the various steam 
generators. 
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Appendix A 

NO, Compliance Pian Evaluation 
Third-party Report List 
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Innovative Combustion 
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Appendix B 

Net Book Value Report Summary 
NO, Control Emission Equipment 
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I I 

Reid CT I CEMS Computer I WK02S074U 
I WKEOOll I/S I Dual Fire Burners 

I09/01/03 NBV $18,577.01 
$816,466.27 I 05/01/04 NBV 

1 

Wilson Ammonia System WKEOOl1 l/S $2,999,930.30 12/01/03 NBV 
Data Acquisition System & W K E O O I  1 lis 12/1/03 NBV 
HMI -Client Server Software, 
monitors, servers, and PI 
archiving historian 
Burner Management System W K E O O  1 1 l /  

ReidiHMPL 
Common 

AC Motor in Ammonia Feed 

Recorder, Data Networks, WK04S068U $14,2 12.64 07/01/05 NBV 
w/Wiring, Connectors, and 
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Ammonia Feed Pump System 

rrw:clb/mc:mus-fs2:l5026:NOxCornpPhl.2,3rpt.doc B-3 Stanley Consultants 



Appendix C 

Forced Outage Causes and 
Planned Outage Events 

General 
Below are outages that resulted in more than anticipated NO, emissions during the 2004 and 2005 
OTAG seasons. 
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.- 

ort Summary May 1 through September 2 

Description 

811 0104 
8113104 

9/28/04 

Colemar 
5/1/04 
6120104 

6/22/04 

sootblower 
U04 Unit off line to repair B precipitator inlet 26 28 
u0 1 Unit tripped on low drum level. Cleaned 34 38 

U04 Unit off to repair tube leak in the HRA 48 28 
suction strainers on boiler feed pumps 

section west side of boiler. Total outage 
was 57 hours 1 I minutes. 

m service due to two tube 
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Start Duration 
Date  a ass'"" Description Hours 
8/24/05 UOl Unit trip due to boiler tube leak. 45 
912 1/05 U 0 4  Unit taken offline to make reuairs to weld on 6 

I Notes: 
(I) OTAG Season. 
(2) Planned Outages include items coded as BPO (basic planned outage), PO (planned outage), PMO (planned maintenance outage), 

XPO/EPO (extended planned outage), U04 (deferred), and RS (reserve shubidawns). I (3) Forced Outages (UO = Unplanned) include items eoided as UO1 (immediate), UO2 (delayed), U03 (postponed) and SF (start-up 

Duration 
Minutes 

29 
55 
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Appendix D 

Additional NO, Emissions Information 

General 
Below is the WKE evaluation of impacts of forced outage causes and planned outage events 
(Appendix C). 

Additional 2004 NO. Emissions Information 

Tons of 

Wilson SCR warm up after outages - 61.57 
Total 85 hours warm up 
combustion without NH3 

Wilson Additional emissions due to #3 153.74 

Unit Description NO, 

Mill operation 

Wilson 

Wilson 

Wilson Total 

Additional emissions due to 41.86 
CEM heat input delta 

Additional emissions due to 
difference in actual heat rate 
versus plan heat rate 

263.52 

4 forced (tube leaks) 

using #3 mill is 0.05. 
Average IbsiMMBtu using 
#3 mill is 0.078 

I 
I 
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Additional 2004 NO. Emissions Information (Continued) 

Unit 
3MPL Unit 1 

1MPL Unit 1 

HMPL Unit 1 

HMPL Unit 1 

HMPL Unit 1 

HMPL Unit 1 

HMPL Unit 1 
Total 

HMPL Unit 2 

HMPL Unit 2 

HMPL Unit 2 

HMPL Unit 2 

HMPL Unit 2 

Description NO, 
SCR off due to application of 
coal drying agent 

SCR warm up events from 
forced outages. Total 51 hours 
warm up combustion without 
"3 

SCR load reduction/low temp 4.33 
events. Total 17 hours low temp 
combustion without "3. 

Due to Bypass Max Potential 
Emissions (5) 

Additional emissions due to 19.24 
CEM heat input delta 

Additional emissions due to (5.15) 
difference in actual heat rate 
versus plan heat rate 

33.78 

10.77 

17.62 

80.59 
~ 

SCR off due to application of 
coal drying agent 

43.69 

SCR warm up events from 
forced outages. Total 35 hours 
warm up combustion without 
"3 

SCR load reductionilow temp 8.17 
events. Total 28 hours low temp 
combustion without "3 

Due to By-pass Max Potential 
Emissions (1 0) 

Due to incorrect linearity event 

6.15 

18.98 

257.62 

44.40 
CEM heat input delta 

Total hours with drying agent _ _  
and SCR bypass 113 

3 forced outages (1 seal air 
flow, 2 tube leaks) 

3 total - 2 maintain 
compliance 1 for wet coal 

Total FGD bypass hours 32 

Total hours with drying agent 
and SCR bypass 138 

3 forced outages (2 booster 
fan trips, 1 unit trip) 

3 total - 2 maintain 
compliance 1 for wet coal 

Total FGD bypass hours 33 

This = MPE -0.48 during 
over-lap with wet coal to take 
out wet coal effects. 

Total 25 hours with MPE due 
to event 
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Additional 2004 NO, Emissions Information (Continued) 

I ons 01 

Comments Unit Description NO, 
HMPL Unit 2 Additional emissions due to (2.73) -- 

difference in actual heat rate 
versus plan heat rate 

HMPL Unit 2 386.69 
Total 

Coleman Unit 1 Additional emissions due to 23.00 -- 
CEM heat input delta 

Coleman Unit 1 Additional emissions due to 7.04 -- 
difference in actual heat rate 
versus pian heat rate 

Coleman Unit 1 30.04 
Total 

Coleman Unit 2 Additional emissions due to 25.86 -- 
CEM heat input delta 

Coleman Unit 2 Additional emissions due to 4.49 -- 
difference in actual heat rate 
versus plan heat rate 

Coleman Unit 2 30.35 
Total 

Coleman Unit 3 Additional emissions due to 20.14 
CEM heat input delta 

difference in actual heat rate 
versus plan heat rate 

Coleman Unit 3 Additional emissions due to (19.42) 

Coleman Unit 3 0.72 
Total 

Green Unit 1 Additional emissions due to 0.84 
CEM heat input delta 

Green Unit 1 Additional emissions due to 11.55 
difference in actual heat rate 
versus plan heat rate 

Green Unit 1 12.39 
Total 
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Additional 2004 NO, Emissions Information (Continued) 
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Additional 2005 NO, Emissions Information 

Tons of 
Unit Description NO, Comments 

Wilson SCR warm up after outages - 82.14 WKE estimated 9 unplanned 
Total 1 13 hours warm up 
combustion without NH, 

Mill operation 

outage events 

Wilson Additional emissions due to #3 30.5 1 Average IbsiMMBtu not 
using #3 mill is 0.05. 
Average IhsMMBtu using 
#3 mill is 0.078. 

Wilson Additional emissions due to 16.37 -- 
CEM heat input delta 

Wilson Additional emissions due to 1.31 -- 
difference in actual heat rate 
versus plan heat rate 

events. (Wet coal or Mill 

CEM heat input delta 

HMPL Unit 1 Additional emissions due to (11.77) -- 
difference in actual heat rate 
versus plan heat rate 

HMPL Unit 1 53.22 
Total 
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Additional 2005 NO, Emissions Information (Continued) 

difference in actual heat rate 
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Additional 2005 NO, Emissions Information (Continued) 

Unit 
Coleman Unit 3 

Coleman Unit 3 

Coleman Unit 3 
Total 

Green Unit 1 

Green Unit 1 

Green Unit 1 
Total 

Green Unit 2 

Green Unit 2 

Green Unit 2 
Total 

Reid Unit 1 

Reid Unit 1 

Reid Unit 1 
Total 

difference in actual heat rate 
versus plan heat rate 

Additional emissions due lo 
CEM heat input delta 

Additional emissions due to 
difference in actual heat rate 
versus plan heat rate 

Description Comments 
4dditional emissions due to I 112.41 I -- I 

37.45 

51.37 -- 

5.98 -- 

57.35 
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Appendix E 

WKE NO, Compliance Plan 8A Spreadsheet 
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Amendix F 

WKE NO, Compliance Plan 5B Spreadsheet 
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Appendix G 

2004 and 2005 WKE NO, Actuals 
Compared to Budget Spreadsheets 
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2004 NQx Actuals Compared To Budget 

. .  .. __-___ - 
Cdeman I 85,@33 4.0 O.Wo0 76,333 0.0 0 . W  (8,730) (4.0) -10% -100% 
mieman 2 76,576 3.0 o.ow0 94,959 5.8 0.0001 18,383 2.8 24% 93% 
Coleman 3 28.946 1.0 0.OoOC 43,892 5.2 0.0001 14,744 4.2 51% 420% 

Henderson 1 
Henderson 2 

Green 1 
Green 2 

Reid 1 
Reid CT 

WlDO" 1 

Totals 

Coleman 1 
Coleman 2 
Coleman 3 

Henderson 1 - Henderson2 

Green 1 
Green 2 

Reid 1 
Reid CT 

Wilson 1 

Totals 

72.638 
68.039 

169,781 
166,M 

29.060 
0 

31 1,247 

1 0  00000 
1 0  OOOW) 

6 0  00000 
60  00000 

3 0  00001 
0 0  

3 0  oooco 

112,445 
78.876 

171,471 
136.711 

23.397 
1,511 

314.103 

7.5 0.0001 
7.1 0.0001 

3.2 0.0000 
6.0 0.OOW 

0.a 0 . 0 0 ~  
7.2 

3.1 O.OoD0 

1,008,857 28.0 0.0000 1,053,255 45.1 0.0000 

39 757 6 5  55% 650% 
9,637 6 1  14% 610% 

1690 (2 8) 1% -47% 
(29,744) 0 0  -18% 0% 

(5.663) (3 0) -19% -100% 
1,511 7 2  

2 856 0 1  1% 3% 

44 441 17 1 4% 61% 

74.369 57.0 0.0013 76,167 125.1 0.0016 1,798 28.1 2% 29% 
72.047 95.0 0.0013 96.202 147.4 0.0015 24,155 52.4 34% 55% 
81,330 107.0 0.0013 a8,632 136.2 0.0015 7,302 29.2 9% 27% 

71,270 25.0 0.0004 107,584 65.8 0 . W  38,306 M.8 51% 163% 
69.888 25.0 O.ooo4 104,698 53.6 O . M o 5  34,810 28.6 50% 1111% 

152.059 166.0 0.0011 143,025 140.8 0.0010 (9,034) (25.2) .5% -15% 
i49,059 162.0 0.0011 160,504 163.8 0.0010 10,915 1.9 7Sb 1 46 

0 0.0 1,222 5.4 0 . m  1,222 5.4 
0 0.0 3,857 39.4 3,657 39.4 

301,218 78.0 0.0003 256.619 120.0 0 .W5 (44.599) 42.0 -15% 54% 
_._I_.._.._-.I_.._--..-.-_ __ ._Î -....-I.-.--...-.̂ ..-- 

971.278 7550 O.OW6 1,037,810 997.6 0.0010 66,532 242.6 7% 32% 

I__-- ..-.I-- --I_ 

Coieman 1 84,474 110.0 0.0013 75,052 120.8 0.0016 (9.422) 10.8 -11% I G% 
Coleman 2 81.545 107.0 0.i1013 88,009 138.4 0.0016 6,4M 31.4 8% 29% 
Coleman 3 92.719 121.0 0.0013 90,682 130.6 0.W14 (2.057) 9.6 -2% 8% 

Henderson 1 72,706 26.0 0.0004 9E,894 38.6 0.0004 26,788 12.6 37% a% 
Hmdeffion 2 71,040 26.0 0.0004 105,058 67.0 0.0006 34.018 41 .O 48% 158% 

Green 1 
Green 2 

Reid 1 
Reid CT 

157.120 171.0 0.0011 165,813 170.5 0.0010 8,653 
155,165 168.0 0.0011 166,101 175.0 0.0011 10,935 

(0.5) 
7.0 

0 0.0 
0 0.0 

13,459 32.4 0.0024 13.459 32.4 
(93) 0.0 (93) 0.0 

6% 
7% 

0% 
4% 

Wilson 1 309;811 81.0 0.0003 299.497 120.6 0.0004 (10,314) 39.6 -3% 49% 
._-__..._....._...I_.1.--_.I_.....1.1__1___.___..___1.....__-_._....-..II_ 

Toiak 1,023,981 SlO.0 0 . m  1,102,452 993.9 0.OW 78,471 183.9 8% 23% 

Not@: Generation Values ate GDss 
2004 NOx Plan Review thiu Sept.xls 

Pdnfed 1/180006 



-- . . ., . . . . . . 

Coleman 1 79,011 1030 0.0013 91,605 143.5 0.0016 12,594 40.5 1 6% 3996 
Coleman 2 79,716 105.0 0.0013 84.372 128.1 0.0015 4,856 23.1 5% 22% 
Coleman 3 89,268 117.0 0.0013 68.237 129.8 0.0016 (1,0511 12.6 -1sb 11% 

Hendemon 1 71,870 26.0 0.0004 71.374 34.8 0.cioOS (496) 8.8 -1 % 34% 
Henderson 2 67,573 25.0 0.0094 104,975 M 4  0.0004 37,402 194 55% 78*A 

Green 1 155,435 169.0 0.0011 163,221 178.3 0.0011 7,786 9.3 5'A 6Ob 
Green 2 152,479 166.0 0,0011 169,622 179,7 0.0011 17,143 13.7 lllb 8% 

Reid 1 0 0.0 2.806 7.0 0.0025 2,606 7.0 
Reid CT 0 0.0 cjs) 0.0 (35) 0.0 

Wilson 1 311.247 81.0 0.W3 294,811 89.3 0.0003 (16.4361 8.3 4% 10% 

Totals 1,006,599 7920 0.0006 1,010,988 9349 0.0(109 64.389 142.9 6% 18% 
____ ___..__l__l_ --__ --__ 

Coleman I 
Coleman 2 
Coleman 3 

Henderson I 
Henderson 2 

- Green1 
Green 2 

Reid 1 
Reid CT 

WIlsD" 1 

Totals 

70,949 93.0 0.0013 81,624 125.1 0.0015 10,675 32.1 

80,367 106.0 0.0013 91,036 136.9 0.0015 10,669 3u.s 
72,752 97.0 0.0013 86,100 123.8 0.0014 13,348 26.8 

71 ,W 25.0 0.0004 59,273 52.5 0.OW (1!.767) 27.5 
69,540 25.0 0.0004 105,455 41.5 0.0004 35,915 16.5 

145,291 160.0 0.0011 154,875 156.0 0.0010 8.585 (4.0) 
'145,737 158.0 0.0011 150,942 158.1 0.0010 5.205 0.1 

0 0.0 (1,363) 0.0 0.0000 (1.363) a.0 
0 a.0 0 0.0 0 0.0 

301,218 78.0 0.WD3 281,831 87.5 0.0003 (le.3Sn 9.5 

9 5 7 , a ~  742.0 O.WO8 1,Ogg,774 661.4 0 . m  51,880 139.4 
.-----..,_ll_l._ - 

15% 35% 
18X 28% 
13'A 29% 

-17?4 110% 
52% 66% 

6% 3% 
4% 0% 

.6% 12% 
.I.-_. 

5% 19% 

.I...___ ---.--._I__ _-___-_l_l_-_ 

Coleman 1 393,866 407 00010 4M1.781 515 00013 6,915 107.5 2% 26OA 

Caiem€!(r 3 372.832 452 0.0072 402.259 5 3  00013 29,627 867 8% 15% 
Colsman 2 382.636 407 ODD11 449,642 544 00012 67.006 136.5 18% 34% 

Henderson 1 358,982 
Henderson 2 347,080 

Green 1 
Green 2 

760.686 
768,926 

103 0.0003 449,570 
102 0.0003 498.862 

672 0.0029 798,406 
660 0.0009 783.380 

199 0.0004 90.588 
214 00004 151.782 

96.2 
111.6 

649 0.0095 17,720 (23.2) 
683 0.0009 14,454 22.7 

2546 
4436 

2% 
2% 

9346 
109% 

-3% 
3% 

Reid 1 29,060 3 0.0001 39,521 45 0.0011 10.461 41.6 36% 1393% 
Reid CT 0 0 5.040 47 5,040 46.6 

Wilson 1 1,534,741 321 0.0002 1,496,861 421 o.ooo3 Is7.880) 99.5 -6% 3136 

TDt& 4,968,609 3127.0 0.00aS 5,274,322 3852.9 0 . W 7  305.713 725.9 6% 23% 
----._____.--̂ ~___II--- _I.----.__- 

Note: Generation Values are Gmss 
2004 NOx Plan RewicwthN Sept.xls 

Printed 1118120(113 



2005 NOx Actuais Compared To Budget 

Coleman 1 69,404 107.0 0.0015 86.223 13711 0.0016 16,819 30.1 24% 28% 
Coleman 2 64,052 99.0 0.0015 61,799 122.2 0.0015 17,747 23.2 28% 23% 
Coleman 3 93.628 141.0 0.0016 92,024 134.1 0.0015 {lsss) '{&9) -2% -5% 

Henderson I 104,111 26.0 0.0002 106,622 44.5 0.0004 2.51 1 18.5 2% 71% 
Henderson 2 98,884 25.0 0.0003 84.891 45.2 0.0005 rl3@93) 20.2 -14% 81% 

Green 1 155.754 170.0 0.0011 178.082 174.7 0.0010 22,308 4.7 14% 3% 

Reid I 11,381 32.0 0.0028 (1,495) 0.0 0.0000 '(12; '(aw -113% -100% 
Reid CT 0 0.0 (54) 0.0 0.0 0% 0% 

Wilson 1 323,847 84.0 0.0003 320.983 92.8 0.0003 8.8 -1 % 10% 

Totals 1,055,376 833.0 0.0008 1,113,195 921.2 0.0008 57,819 88.2 5% 11% 

Green 2 134;820 149.0 0.0011 164,141 170.6 0.0010 29,321 21 .e 22% 14% 

Ix l.l...I..----._.-.- . .  

Coleman 1 $7,253 103.0 0.0015 88,560 151.2 0.0017 21.327 48 2 32% 4Ph 
Coleman 2 64,762 100.0 0.0015 74,564 116.1 0.0018 9,802 1 15% 16% 
Coleman 3 63,101 125.0 00015 89,954 142.7 0.0016 8,853 1 8% 14% 
- 

.nderson 1 100,913 26.0 0.0003 109,107 480 0.0004 8,194 22.0 8% 85% 
rson 2 98,944 24.0 0.0002 105.909 33.5 0.0003 8,965 9.5 7% 40% 

1 151,433 165.0 0.0011 157,653 157.6 0.0010 6 4% 4% 
2 146,808 162.0 0.0011 162,985 182.7 0.0011 16 11% 13% 

Reid I 
Reid CT 

7.228 20.0 0.0028 34.983 92.9 00027 27,755 72.9 
0 0 0  (57) 00  Wl 0.0 

384% 365% 
0% 0% 

Wilson 1 309.808 81.0 0.0003 299,519 66.9 00002 (10,280) (44.1) -3% -1 7% - I___.__ ____-_ I--.- _-I__I__ 

Totals 1,030,250 806.0 0 0008 1,123,197 991.6 00009 92,947 185.6 9% 23% 

Coleman 1 75,665 115.0 0.0015 76,791 126.6 0.0016 1,126 11.6 1% 10% 
Coleman 2 73.1 53 112.0 0.0015 61,060 129.0 0.0016 7,901 17.0 11% 15% 
Coleman 3 97,889 147.0 0.0015 87,541 158.9 0.0018 (10,348) 11.9 -11% 8% 

Henderson 1 103,961 28.0 0.0003 110,031 40.5 0.0004 6,070 12.5 6% 45% 
Henderson 2 102,423 27.0 0.0003 109,030 41.1 0.0004 6,607 14.1 6% 52% 

-2% -6% 
-2% -3% 

Green 1 181,700 197.0 0.0011 178,890 185:7 0.0010 (281 (1 

Reid 1 28,122 79.0 0.0028 30,792 106.3 0.0034 2,370 26.3 9% 33% 
Reid CT 0 0.0 8 0.2 8 0.2 0% 0% 

ilson 1 324,206 84.0 0.0003 327,181 81.0 0.0002 2,975 (3.0) 1% -4% 

Totals 1,162,401 981.0 0.0008 1,173,747, 1053.8 0.0009 11,346 72.8 1% 7% 

Green 2 175,282 192.0 0.0011 172,423 185.5 0.0011 ( (63) 

I ___I__ ._.__.__.I _-I_.- 

2005 NOx Plan Information for Big Rivers xis 
Printed 1/5/2006 Note: Generation Values are Gross 



Coleman 1 
Coleman 2 I Coleman 3 

i 
i Henderson I 
I Henderson2 
I 1 Green1 

Green 2 

~ Reid 1 
~ 

Wilson 1 
~ Reid CT 
! Totals 
~ 

I 
~ Coleman1 
i Coleman2 
! ~oleman3 

~ Henderson I 
~ Henderson.2. 
i -  

een I 
~ Green2 

; Reid I 
~ Reid.CT 

~ 

72,914 111.0 0.0015 96,964 157.7 0.0016 24,050 46.7 33% 42% 
70,249 108.0 0.0015 92,729 144.7 0.0016 22.480 36.7 32% 34% 
86,044 130.0 0.0015 92,252 176.4 0.0019 6,208 46.4 7% 36% 

104,094 28.0 0.0003 103,815 43.8 0.0004 (2m 15.8 0% 56% 
97,870 27.0 0.0003 110,307 39.7 0.0004 12,497 12.7 13% 47% 

176,690 192.0 0.0011 183,4911 195.2 0.0011 6 ,  3.2 4% 2% 
170,816 187.0 0.0011 170,042 192.5 0.0011 5:5 0% 3% 

22,551 64.0 0.0028 36,797 131.0 0.0036 14,246' 57.0 63% 105% 
0 0.0 2,040 22.5 2,040 22.5 0% 0% 

324,206 84.0 0.0003 245,247 86.6 0.0004 ,&Wj 2.6 -24% 3% 

1.125,434 931.0 0.0008 1,133,691 1190.1 0.0010 8,257 a9.1 1% 28% 
~ ~ .-_I_--- 

56,055 87.0 0.0016 75,708 
88;336 133.0 0.0015 88.032 144.5 0.0016 

100,913 26.0 0.0003 114,272 36.2 0.0003 13,359 10.2 13% 39% 
98,783 24.0 0.0002 101,269 44.9 0.0004 2,486 20.9 3% 87% 

149,496 163.0 0.0011 166.,156 174.3 11% 7% 
,138 159.0 0.0011 132,525 150.3 -8% -5% 

16,497 47.0 0.0029 29.179 103.5 0.0 77% 120% 
0 0.0 (106) 0.0 0% 0% 

Wilson 1 311,917 81.0 0.0003 314,376 96.6 0.0003 2,459 15 6 1% 19% 
____---I .-I.--.------ __---_ _-_.I.___.. - ---- ._._ , Totals 1.028.459 816.0 00008 1,112,731 1038.7 0.0009 84,272 222 7 8% 27% 

YEAR-TO-DATE THROUGH SEPTEMBER 
. . Budget Acluals Dltferente From,Budget 

Genemtion Tonp Ton3MWi-l General on Tons TonsiMVvH Osneratioh; ' Tons 
__ 

Coleman 1 347,566 532 0.0015 439,878 
Coleman 2 328,271 506 0.0015 405,860 
Coleman 3 448,993 676 00015 449,803 

Henderson 1 51 3.992 134 0.0003 513,847 
Henderson 2 496,904 127 0.0003 511,406 

Green 1 815,073 887 0.0011 864,250 
Green 2 771,864 849 0.0011 802.116 

Reid 1 85,773 242 0.0028 130,256 
Reid CT 0 0 1.831 

Wilson 1 1,593,484 414 0.0003 1,507,306 

OtalS 5,401,920 4367.0 0,0008 5,556,561 
~ ~ 

737 0.0017 92.312 205.0 27% 3Q% 
636 0.0016 77,589 130 0 24% 26% 
757 0.0017 81 0 80.6 0% 12% 

213 0.0004 29,855 79.0 6% 59% 
204 0.0004 14,502 77.4 3% 61% 

888 0.0010 49,186 0.5 6% 0% 
832 0.0011 30,252 32.6 4% 4% 

433 0.0033 44,483 190.7 52% 79% 
23 1,631 22 7 0% 0% 

424 0.0003 (86,178) 9.9 -5% 2% 

5195.4 0,0009 251.641 828.4 5% 19% 
I__-_-._-.- I .-.- -_-.-- 

Note: Generation Values are Gross 
2005 NOx Plan Information for Big Rivers.xls 

Printed 1/5/2006 



Appendix H 

Historical 2000 through 2005 
Forced Outage Data Spreadsheets 

r~:cib/mc:mus-fsl:l5026:NO,CompPhl,2,3rpt.doc H-I Stanley Consultants 



HISTORICAL OTAG SEASON FORCED OUTAGE HOURS/UNIT STARTS 

Coleman 1 
Coleman 2 
Coleman 3 

Green 1 
Green 2 

HMPL 1 
HMPL 2 

Reid 

Wilson 

180.98 168.53 364.42 220.02 146.67 103.20 
184.88 157.17 122.62 30.17 65.50 178.35 
104.25 82.88 131.83 251.12 182.47 33.08 

67.18 199.05 143.92 233.68 75.93 180.62 
45.03 50.30 85.63 12.62 74.83 149.03 

186.30 140.45 114.58 149.72 180.87 163.88 
53.45 203.37 217.05 345.45 368.57 61.37 

372.52 22.15 226.85 347.53 309.18 52.82 

250.80 294.38 70.87 187.77 162.02 105.75 

Coleman 1 
Coleman 2 
Coleman 3 

Green 1 
Green 2 

HMPL 1 
HMPL 2 

Reid 

Wilson 



HISTORICAL OTAG SEASON FORCED OUTAGE HOURS/UNIT STARTS 

Coleman 1 
Coleman 2 
Coleman 3 

Green 1 
Green 2 

HMPL 1 
HMPL 2 

Reid 

Wilson 

45.25 28.09 52.06 
46.22 52.39 24.52 15.08 32.75 89.18 
26.06 16.58 21.97 35.87 60.82 16.54 

22.39 28.44 15.99 25.96 37.97 30.10 
7.51 16.77 17.13 6.31 6.80 37.26 

46.58 48.82 19.10 74.86 60.29 23.41 
53.45 40.67 43.41 69.09 92.14 30.68 

46.56 5.54 25.21 

27.87 58.88 10.12 37.55 54.01 52.88 

( 1 )  Based on data from WKE Production Outage Reports. 
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Appendix I - _  - 

Vendor Quotations 
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Green Station Units 1 & 2 
Selective Catalytic Reduction of NO, 

ALSTOM Proposal No. 131.0604, Rev. 0 
May 26,2006 

I n d i c a t i v e  P r o p o s a l  



Selecfive Cafalyfk Reducffon of NO, 
Big River Electric Corporation 

Green Station Units 1 81 2 

Sebree, Kentucky 
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Selective Catalytic Reduction of NO, 

Big Rwer Electric Corporation 
Green Station Units I & 2 

Sebree, Kenfucky 

I Introduction 

AISTOM Power Environmental Systems is pleased to provide this indicative 
proposal for SCR systems for Green Station. In responding to this RFP, we 
have offered our state-of-the-art Selective Catalytic Reactor technolog, 
employed in more than 35,000 MW of electrical generating capaciw over a 
period of two decades. 

Our prellmhary design and scope relies on information transmitted by 
Stanley Consultants on May 19,2006. 

17ris submittal containspreliminary technical data and budgetarypricing, 
and is not a$rm quote or oSfer tope$orm the work; ALSTOMreserves the 
right to amend its budgetary estimate and submittal based on technical, 
commercial, and any other considerations its management deems necessary 
or appropriate. 

The project includes: 

The SCR reactor 
Testing . 
Catalyst removal facilities 
Interconnecting ductwork . 
Training . 
Control logirs for the plant DCS 
Freight 0 

Support steel 
Catalyst 
Flow model of SCR system 
Access 
Erectlon for supplied equipment 
start-up * 

Sonic horn cleaning system for the 
catalyst 

Anhydrous Ammonia Storage, Vapokation and Injection System 

We have designed the system without the use of hoppers; careful design of 
ductwork can miniize the ash fallout and by eliminating hoppers, we avoid 
the typical costs associated with ash system modification. 

The SCR reactor is designed for either a plate or honeycomb-type catalyst. A 
separate vendor will supply the catalyst so that Big Rivers Electric will not be 
limited by the reactor design in future catalyst purchases. The design of the 

ALSTOM Prcposal No.. 131.0604 
indicative Proposal 

March 26,2006 
Rev 0 

Page 1 

ALST 
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Selecfive Catalytic Reduction of NO, 
Big River Electric Corporation 

Green Station Units 1 & 2 

Sebree, Kenfucky 

Green Station reactor consists of three-layers-one of which is a spare layer 
for future addition of catalyst. The catalyst management plan requires that 
after Wig the spare layer, Big Rivers must replace the catalyst layer by layer 
in the future. Sending the removed catalyst layer for cleaning rather than 
disposal minimizes this replacement cost. 

Precautions: 
The listed n o d  operating tempmature for the Green units, 775 degrees 
Fahrenheit, is at the high end of the range for conventional catalysts. Further, 
the maximum temperature of 800 degrees Fahrenheit is also near the fiigh end 
for conventional catalysts. We suggest that Big Rivers examine operating 
records to verify these temperatures. While it is possible to successfully design a 
method accommodating these tempmiurm, they are more costly than a 
conventional design. In addition, the specified design maximm temperature 
means the use of an ASTM A588 grade steel since the strength of carbon steel 
degrades at 750 degrees Fahrenheit. 

The tables in the Request for Proposal containing coal and ash analyses for 
the Green Units show a single CaO value and no data for arsenic content 
Since CaO in moderate concentrations mitigates arsenic poisoning, a low 
concentration of CaO is not an advantage for the SCR performance. High CaO 
concentrations can cause catalyst poisoning. In addition, evaluation of fuel 
CaO and arsenic concentrations as they appear together in the same sample is 
necessary. If corresponding CaO and arsenic ConcentPation data are available 
in the future, the effects of the CaO and arsenic content of the fuels will be 
properly considered. 

ALSTOM Proposal No 131 0604 
indicative Proposal 

March 26,2006 
Rev 0 

Page 2 
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Selective Catalyfk Reduction of NOx 

Big River Electric Corporation 
Green Station Units 1 & 2 

Sebree, Kentucky 

2 ALSTOM SCR Experience 

ALsTylM is qualmd to serve as Big River Elect.lic’s supp&r for 
the Green Stafion SCR system. 
Extedue Experknce: AZXTOM bas an extensive SCR experience base 
encompassing over 35,000 MW of utility fossil boiler fired boiler installations. 
The vast majority of ALSTOM’s experience has been with the US utility 
indusby. 

Innovative TechoZogy: The SCR technology proposed for use at Green 
Station was developed in-house and is 100% owned by AISTOM. Further, the 
Knoxville office serves as the technical lead center for ALSTOM’s global SCR 
business. 

Selm’ech’ve Catdgtic: Reduction: ACSTOM has recently completed four 
major SCR teaming projects. These projects encompass more than 16,000 
MW of SCR projects, all designed, supplied and commissioned from the 
Knoxville office, This effort has allowed ALSTOM to further refine its 
approach to fleet-wide retrofits as well as design concepts that are directly 
transferable to the Big Rivers Electric project. 

Alliance-Based Contract Methods: ALSTOM is a leader in developing 
and implementing non-traditional contracting methods (e.g. alliances, 
teaming, etc.). We are currently participating in diance-based contracts with 
five customers on 24 projects. 

Technology Range: Big River Electric will benefit from AZXTOM’s 
extensive gaseous emission control technology portfolio: 

limestone/gypsum WFGD 
limeDFGD 
sodjm-based W G D  
particulate controls 
NOxcontrols. 

ALSTOM Proposal No. 131.0604 
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Selecfive Catalyflc Reduction of NO, 

Big River Electric Corporation 
Green Station Units 1 & 2 

Sebree, Kentucky 

W e  the focus of this effort is SCR, our expertise with these other 
technologies proves helpful in integrating SCRs into Green Station's overall 
air quality control systems. 

Particulate Control Systems: ALSTOM also has far-reaching experience 
in the design and construction of particulate control systems, recently 
completing the world's largest utility-scale Wet Electrostatic Precipitator 
retrofit at Dakota Gasification Corporation in Beulah, North Dakota. 
AJSTOM's particulate control experience will increase the removal of 
pariiculate in existing electrostatic precipitators, and assess the impact and 
develop solutions to future emission control issues such as mercury, SO$ mist, 
andPM2.5. 

Backed by an IntmtionaZ Corporation: As a member of the 
ALSTOM family, Environmental Control Systems incorporates the company's 
diverse array of products and services supporting Big River Electric's SCR 
project. Specifically, AISTOMs boiler, turbine, and construction groups can 
assist in tasks such as assessing NFPAboiler implosion issues, investigatbg 
turbine upgrades to offset SCR system auxiliary power demand, and 
developing construction plans and costs. 

GlobalSupport: ALSTOM Power is a global air pollution control company 
with local representation in many countries around the world. Our broad 
scope of product lines means we can deliver exactly what our customers need, 
regardless of requirement diversity. Over the past 25 years, ALSTOM has 
supplied air pollution control systems for more than 47,000 MW of power 
generation worldwide. With a full range of key dedicated professionals, 
AISTOM has one of the largest, most experienced staffs in the world for 
executing air pollution control projects. 
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3 Process Description 

3.1 

Selective Catalytic Reduction (SCR) is a method of reducing the amount of 
nitrogen oxides (NO and NO,--wed interchangeably with the term, “NOx”) in 
the flue gas of fossil fuei-fired industrial and electric utllityequipment. The 
SCR system is comprised of various components, with the central component 
being the reactor that contains the catalyst. This catalyst is typicdy an active 
phase of vanadium pentoxide on a carrier of titanium dioxide, formed into 
elements of a parallel flow coffiguration; plate or honeycomb shaped 
substrate is the common shape of catalyst elements. The operating 
temperature for the catalytic process is normally 570 to 750 degrees 
Fahrenheit. 

The SCR process uses ammonia as a reducing agent to convert the NO, to 
nitrogen (N2) and water vapor at the catalyst surface. The ammonia i s  
introduced into the flue gas dud ahead of the SCRreactor and catalyst-the 
ammonia in the presence of catalyst causes the NOx to breakdown into 
nitrogen and water. One mole of ammonia reacts with one mole of NOx. A 
minor portion of ammonia will leave &e catalyst unreacted. We refer to this 
as ammonia slip. 

Several side reactions may occur under certain conditions but the oxidation of 
SO, to SO3 is of most concern. Optimal catalyst design reduces the formation 
of ammonia bisulfate and ammonia sulfate. The oxidation rate increases as 
the flue gas temperature increases. 

Selective Catalytic Reduction System Principles 

- 

3.2 SCR Catalyst 
As previously noted, the catalysts wed commercially for SCRprocesses are of a 
honeycomb or a plate type. Pellet catalysts have fewer applications due to the 
high-pressure drop &aracteristiw. Honeycomb and plate catalysts are both 
appIicable for coal-fired units and used extensively in those applicaiions. 
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Honeycomb catalysts are funy extruded or coated on a ceramic monolith carrier. 
Plate catalysts are typically made of steel plate coated with catalytic material. 
The catalytic material used in the SCR technology is titanium oxide mixed with 
oxide of vanadium and in some cases, tungsten or molybdenum. Among the 
components in the catalytic material, Vanadium oxide is the most active 
component, originally used for converting SOz to SO3 in manufacturing sulfuric 
acid. The major portion ofthe catalytic material consists of titanium oxide. 

The major catalyst manufacturers in the world include Haldor Topsoe, 
Cormetech, Cem, KWH, Arpinon, and Bitachi. Based on experience with the 
different catalyst manufacturers, AISTOM will select and supply the most 
suitable catalyst for Green Station considering the specific conditions supplied 
by Stanley Consultants. In most cases, there is more than one catalyst suitable 
for a specific application and each supplier typically uses a special fomulation 
selected for the application. The catalyst manufactums supply the catalyst in 
modules of different sizes. However, for ibii project, the catalyst modules will be 
approximately 1500 nun high, 2000 mm wide, and 1000 mm deep. The 
ATSTOM SCR reactor design accommodates the different mights of modules 
from the various suppliers so that when replacement is required, Big Rivers 
Electric Win not be limited to a single supplier. 

ALSTOM will provide caidyst modules, completely assembled and ready for 
installation into the reactor chamber. Each catalyst module contains lifting 
lugs for ease of installation and maintenance-a special lifting device used on 
all modules is induded for attachment to the catalyst modules to lift them 
from the ground. To avoid flue gas bypass, we place the modules on sealing 
strips between the support structure and the modules. AMTOM Win install 
baffle plates on the tops and between the modules to avoid dust deposits and 
provide additional sealing. 

Monitoring the catalyst activity minimizes the catalyst cost over the plant 
Hetime. As the cataIyst ages, the ammonia sllp increases to its maximum level 
while the catalyst activity decreases to a percentage of its original level. 
Examining catalyst deactivation will prevent premature replacement of a 
catalyst layer. 

’Each layer of the catalyst in the reactor includes the installation of a number 
of test elements to gauge the deactivation of the catalyst. These pieces are 
periodically removed and tested for their remaining activity in a laboratory. 
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Catalyst'cirt for tinsport of the modules inside the reactor' 

Annual activity testing is common-there will be sufficient test elements 
included for the expected operating period of the catalys!. 

The framework for the catalyst modules is fabricated from steel. The design 
and fabrication of this framework will be in accordance with the requirements 
of the American Institute of Steel Cunstrmion (AISC) specification for the 
design, fabrication and erection of slructural steel for buildings. Where 
applicable, &STOM provides proper intmal module sealing between the 
catalyst elements and module frame. To facilitate placement and removal of 
the individual modules, spacing is supplied along two adjacent sides of the 
reactor; with flashing installed once the modules are in place. 

Each module face includes grating (pedal protection) for ease of internal 
maintenance and inspection. The grating material is of stainless steel, 
providing corrosion and erosion resistance. 

I 

Catalyst cart for use outside the reactw 

Lowwerhead air powered hoist for transport of the modules into and out of the 
reactor 
Special lifting beams for attachment of hoists to the modules 

Electric or air powered winch to mise the catalyst modules from the ground to 
--- 
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It is important to note that this equipment is not duplicated for each catalyst 
elevation and must be moved to each catalyst layer being exchanged. Each of 
d e  reactors will be fitted with a complete complement of lifting and moving 
equipment. The catalyst is supplied in modules. The design of the lifting 
system is for a common size of modules, approximately im x 1.5m in plan 
area-each module weighs approximately 4000 Ib. The modules consist of a 
steel box filled with catalyst and wid top lifting attachment points and are 
base supported on beams with sealing strips when installed. 

The handling procedure for the addition of new catalyst to an emptylayer is 
as follows: 

1. 

2. 

3. 
4. 

5. 

6. 
7. 

8. 

9, 

The new catalyst modules are delivered to the plant and stored at 
grade. 
The transport truck is parked close to the SCR reactor within lift reach 
of the winch. 
The special lifting beam is attached to the module. 
The winch is -wed to bring @e module up from grade to the installation 
level. 
At the installation level, d e  module is placed on the outside cart on the 
work platform. 
The winch cable is unhooked. 
The catalyst on the outside cart is transported to the entrance door to 
Ihe reactor. 
The air powered hoist attached to the monorail is used to lift the 
module a few inches off the cart for transport into the reactor. The 
hoist also has an air-powered trolley. 
Inside the reactor, the module is lowered onto the catalyst cart for final 
transport on the support beams to its final installed position. 

LO. The I i g b e a m  is used to remove d e  catalyst module from the car& 
position it and it is then removed. 

11. Sealing strips are attached to the top of the support beams before the 
module is lowered onto them. The workers push the c a t  into position, 
lower the module onto the strips and pull the cart back to receive the 
next module. The &-powered hoist can be used to move the cart from 
track to track. The onlymanual operations are rolling the carts and 
swinging d e  jib crane; aII other operations are powered. 

ALSTOM Proposal No. 131 0604 
Indrcatfve Proposal 

March 26,2006 
Rev 0 

Page 8 
Power Turbo-Systems / Power Environrnenl 
Emimnme&2l6nlml sys!enn 
W h h m r m  

Proprietary and Confidential 



Sefecfive Catalytic Reducfion &NO, 
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3.4 AmmonialAir Supply 
There are three primary types of ammonia supply: 

x. Anhydrous ammonia, with almost 100% NH3 
2. Aqueous ammonia; with usually 19-29% NH3 by weight 
3. Urea 

Thisproposal will provide an anhydrous ammonia system for supplying 
ammonia for use in the SCR. 

The anhydrous ammonia system typi& consists of truck unloadhg facilities, 
storage tank, electricvaporizer, valves, piping, and controls. The mount of 
ammoniavaporized is regulated by the “demands” of the SCR. The ammonia 
vapor goes to an ammonia flow control unit adjacent to the SCR reactor where 
the flow rate is controlled. The ammonia vapor is mixed ~ F I I  dilution air for 
injection into the SCR inlet flue gas. Separate air blowers supply the dilution air. 

3.5 Ammonia InjectionlMixing 
The &/ammonia mixture is injected into the flue gas duct. Because of the 
system layout and design, ALSTOM will supply a large static mixer, which Win 
include ammonia injection. This hjection system/mixerwiU provide the mixing 
ofthe ammonia with the flue gas and provide the uniform NO, and temperature 
distriiution to the catalyst 

3.6 Process Parameters 
The NOx removal readon depends on several factors. The two most important 
factors are mentioned below 

3.6.1 Temperature 
CkneraUy, the operating temperature for SCRsysterns with Vanadim/Titanium 
based catalyst is in the range of 570 to 750 degrees Fahrenheit. The minimum 
operating temperature depends on SO3 and ammonia concen&%ioa SCR 
systems for boilers with high SO, concentration and high NOx reduction 
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requirement need a &mum operating temperature higher than 570 OF. It is 
expected that the minimum operating temperature for the Green units is about 
63OdegrW Fahrenheit, because ofthe potential for ammonium bisulfate 
deposition. Lower temperatures at reduced loads may require a bypass of the 
economizer (water or gas) to maintain adequate SCR inlet temperature. 

3.6.2 Homogeneity 
Uniform gas velocity, temperature and M-I3/Nox ratio distribution over the 
catalyst cross section is important in order to achieve high conversion rates. The 
distribution of NH3/NOxratio is the dominant effect. In cases with high SO, 
concentration, the distribution of flue gas temperature can also be crucial Such 
distribution requirements become integral to the overall performance and 
selection of a catalyst and sometimes necessitate that trade-offs omur 
between certain perforsnance issues. The model study wil l  determine the gas 
distribution devices and vane requirements for the proper distribution in the 
reactor. It is planned that a mixer will be provided which will mix the 
ammonia and flue gas and provide the mixing required for the proper 
distribution of ammonia, flue gas, and temperature. 

3.7 Process Control 
The amount of amrnonia fed to the SCRsystem will be controlled such that the 
predetermined NOx concentration downstream of the SCR system always 
meets the emission requirements. The most common way of controlling the 
ammonia injection is to use a set point for the outlet NOx concentration, thus 
keeping the NOX emission at a constant level across the entire load range of 
the SCRreactor. The objective is to maintain the emission just below the 
required emission in order to reduce ammonia consumption at lower boiler 
loads, and the lowest achievable ammonia slip. Alternatively, NOX removal 
efficiency can be fixed and the control system will calculate a required outlet 
NOx concentration at any operating condition. The operator would select the 
choice of control method. 

The general control principle is as follows: upstream of the SCR system, the 
NOX concentration of the flue gas is measured, (the boiler load signal is 
integrated to provide a faster controbg system required during the rapid load 
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changes). The multipIication of NOxinlet with Bue gas flow, calculated in the 
distributed control system (DCS) or in the SCR PIX: control system by the fuel 
flow or an equivalent signal, and considering the oxygen content, determines the 
m a s  flow of NOX. The NOx mass flow signal multiplied with the stoichiometric 
NH3/NOX factor provides a signal (feed forward), which regdates the ammonia 
control valve flow. 

To meet the emission requirements, a correctfan of the primary signal is 
achieved by measuring the NO, concentrations downstream of the SCR system 
and providing feedback to the control system for further trimmjng ofthe control 
valve. 

The basis of the ammonia flow control is the stoichiometric ratio of NHB to NOx. 

There is one major interlock for the SCR system. "his is the minimum injection 
temperature. Because of the potential to form ammonium bisulfate below 
certain flue gas temperatures when there is sufficient ammonia and SO, in the 
flue gas, a minium ammonia injection temperatme is established. The 
injection of ammonia i s  interlocked to this minimum tempemture and ammonia 
flow will be stopped when the flue gas temperatwe drops below this minimum 
value. Ammonia flow cannot be established until the flue gas temperatwe 
exceeds this value dwhgstariup. 

3.8 SCR Arrangements 
The usual location of the SCRsytem is between the economizer and the air 
preheaier since the flue gas temperature leaving the economizer is typically at 
the proper level for the SCR process-called a hot-side SCR sy&m 
arrangement. However, it is possible to locate the SCR system downstream of 
the air heater; a cold-side SCR systm arrangement. If located downstream of 
both and ESP and a flue gas desulfurLzation (FGD) system, the system is 
referred to as a tail-end SCR system. 

The SCRsystem for the Green Station will be a hot side, hi& dust system and 
wiU be lofated between the economizer and air heater. The system will be 
equipped with a bypass a n d m  use guillotine dampers for isolation. 
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3.9 System StartuplShutdown 
To start up and shut down the SCRsyskm, we encourage Big River to follow 
these general procedures and sequences. Depending upon the overall system 
design and layout, certain modifications to the procedure may be necessary and, 
ifso,ALSTOM wiU provided them. 

3.9.1 Start Up Procedure 
The start up procedure from cold condition of fhe SCRsystem, coZd start-up, 
includes more steps and is described below. 

Purge the boiler and gas path. 
Start up the ammonia system amording to instructions provided. 
However, do not open the ammonia isolation valves to the SCR system, 
Place firing equipment in service as required for boiler warm-up. 

e Place the SCR Sonic Horn cleaning system in automatic operation. 
Open the SCR inlet and outlei dampers, then close the bypass dampers. 
Heat the SCR reactor with flue gas until the temperature in the SCR 
reactor is above the minimum operating temperature. 
Start the ammonia injection system control loop and open the 
ammonia shut off valve. 

___ 

3.9.2 Shut Down Procedure 
Shut off the ammonia supplyvalve and stop the ammonia injection 
system control loop. 
Stop the ammonia supply system. 
Open the bypass damper, and then close the SCR inlet and outlet 
dampers. 
Vent and purge the reactor of flue gases. 
After stopping gas flow in the reactor, the SCR Sonic Horn deaning 
system can be shut off. 
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3.9.3 Lay-up of Reactor 
When the SCR wi i  be out of service for an extended time, the reactor should 
be purged as the boiler i s  taken out of service. While the reactor is out of 
service, warm air (approximately 100 degrees Fahrenheit) must be circulated 
throu&out the reactor to keep the catalyst bed from becoming the cold spot 
and a place for condensation to form. 

3.10 Exuected Performance Data 

NG Emission 

Ammonia Slip 

SO, - SO3 Conversion 

Catalyst Life 

Pressure Loss 

Boiler Turndown 

90 % NOx reduction or 0.041 Ib/MBtu emission 

2 ppmvd @ ref Oz 

-4 5 % initial catalyst charge 

17,500 operating hours 

6 in wg in SCR system 

-50 % load 
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Selective Catalytic Reduction of NO, 
Big River Electric Corporation 

Green Station Units 1 81 2 

Sebree, Kenfucky 

4 Scope of Supply 

The SCR configuration is a vertical down-flow reactor, using three layers of 
catalyst. Two layers of catalyst are installed initially and the third layer will be 
added in the future as required for performance. 

All items listed below ape for one unit, It is possible to share the urea/ammo& 
system amongst the four Green units and the design optimized for low cost with 
maximhflexibility. To avoid wnf%on, in this tabulation, one system for each 
unit is displayed. 

4.1 SCR System Equipment 

1 

I 

!4 

530 

I 

i 

Units SCR'Reactor SCR.,keactb& (e+h 45.flx 36 tT), fabricated 
from A568 steel plate, externally stiffened. The 
reactor is configured to hold three layers of 
catalyst Flow turning and straightening vanes 
are provided to optimize the removal of NO, 
and mainta1n.rninimurn flue gas pressure loss., 

One'sample grid Including tubing to each of 46 
locations,ln the SCR reactor at one level, after 
the second catalyst !ayer. 

Unlts Sample Grids 

Units 

rn3 

Lot 

Lot 

I Sonic horns Sonic Horns to clean the catalyst and maintain 
open gas passages through the SCR catalyst 
system. Each catalyst layer is equimed with six 
(6) sonic horns 

Initial charge of high dust type Catalyst The 
catalyst material is furnished installed In a steel 
framework with a size of 1500 rnm high. 2000 
mm vide, and 1000 rnm deep. 

Support steel for the SCR and ductwork 

Access will be Drovided at each cataivst level, 

SCR Catalyst Modules 

Structural Support Steel 

Access 
2'X 3 quick opening doorsior internal 
and larger doors (welded closure) for I--) cat&st removal &d iewlacernent Platformi-- 
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B 

1 

1 

I 

I 

L d  

Lot 

a t  

-0t 

at 

- 

Catalyst Handling 
Equipment 

Flue Gas Duclwork 

Fiow Model Study 

Economizer Bypass 
System 

SCR system bypass duct 

- 

existing boiler area pl&fons Access to The 
ammonia injeciion point will also be provided. 

The SCR Reactor is equipped with a complete 
set of catalyst handling and hoisting equipment, 
including carts, air powered hoists, electric 
hoists, and crane beams that provide a 
permanently installed method of removing and 
replacing catalyst blocks. 

W A588 steel duchuork with appiopriate 
stiffening and supports. Ductwork extends from 
the economizer outlet to the SCR. from the 
SCR to the air heater. The duct will include 
sample connections for measuring performance 
of the SCR syslem. 

Physical Scale model of SCR system Including 
report 

PresenUy not required (low load temperatures 
appear high enough) and not included, the 
economizer bypass wuld be for flue gas or 
water. A procedure may be used where the 
!prating procedures are revised lo the feed 
Nater heaters, which increases the economizer 
iutlet gas temperature The best method of 
naintaining SCR inlet temperatore will he 
jetermined in conjunction with Stanley 
30nsultants and Big Rivers Elechic. 

rhis includes duct to connect the economizer 
wnet with the air heater inlet Guillorine 
iampers for closing this connection when the 
jCR is in service are included. Guillotine 
lampers will also be prodded for SCR isolation _- 
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4 2  Mechanical Equipment 

Units 

Anhydrous 
Ammonia System 

Dilution Air Fans 

Anhydrous ammonia system including truck unloading, 
storage tank with 14 days (operalion at full load) 
capacity, two electric vaporizers, piping and valves 

2 x 100% Dilution air fans. One operating, one spare. 
These fans are for diluting the ammonia vapor before 
injection into the duct 

Ammonia piping (vapor)/Diiution air dudmixing element 
and dislribution from the vaporizer to the AFCU into the 
injection mixer. 

This will be a Sulzer (01 similar) static mixer for in duct 
mixing of ammonia and flue gas This mixer will include 
an ammonia injection grid. One for each reactor Each 

Ammonia Piping 

Static Mixer 

.- - mixer is a two stage mixer __- 

4.3 ElectricallControl Equipment 

Logic Diagrams Logic Diagrams for integration of the SCR system into 
the existng piant DCS conIrol system. 

An emdive  NO, analyzer system including probes 
and analyzer for the SCR iniet and separate probes and 
analyzer for h e  SCR outlet 

1 N0,Anaiyzer 1 
System 

._ 1; __  -_ -- 

4.4 Utility Consumption 
ALSTOM expects each SCR system for Green Units i & 2 to require the 
following utilities from the plant: 

Ammonia - 400 Ib/hr 
Electric Power-go kW 

0 Compressed Air- 120 cfm @ 100 psi 
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Selective Ca&fyf;c Reduction of NO, 

Big River Electric Corporation 
Green Station Units 1 & 2 

Sebree, Kentucky 

5 Indicative Pricing 

AISTOM’s indicative pricing to supply and erect SCR systems for Big Rivers 
Electric Green Units 1 & z is $8o,ooo,ooo ($40,000,000 each unit). 

With regard to the pricing provided above, please note the following: 
This submirtal containspreliminary technical data and budgetary 
information, and is not ajirm quote or offw toperform the work; ALSTOM 
Power Inc. reserves the right to amend its budgetary information and 
submittal based on technical, commercial, and any other considerations its 
management deems necessary or appropriate. 

Pricing is present-day and based on a Notice to Proceed on or before July I, 
2006 

The price assumes that payment terms will be negotiated that provide for a 
cash-neutral position for ALSTOM at all times. 
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6 Schedule 

A typical schedule for thiswork would be 22 to 26 months for each unit. The 
units would probably be staggered by 6 months so outages would not overlap. 
Thus, an overall duration would be about z8to 32. months. ALSTOM is 
currently working on several s- retrofit projects. Our technical expertise 
a d  our project execution experience make us confident in our abilities to 
support Big Rivers' schedule,requirements. We are seeing a lengthening of 
durations for the procurement and fabriixtion of certain commodities, thus 
the schedule could get longer depending on market wnditions. 

 ani site-specific factors wilt govern the project time-line for the Green 
Station project Upon awtird of a project, ALSTOM will develop a detailed 
plan and schedule that takes into acdount all Critical sUccess factorsFactors 
include and are not limited to the following: 

existing p l a t  layout 
0 general arrangements 

soil conditions 
. e  &clergrowd utilities 

existing plant:syste~.modifi&tions (e.g. ID/FD fan upgrade or 
replacemint) 
run-in periods required for new or upgraded equipment 
en+ironmental ristrictions 
plant operations 
plant outage requirements 
transportation logistics 
critical craft man-power availabitity 
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Benne!, Cathy 

From: Krekeler, Daniel G [dgkrekeler@babcockcm] 

Sent: Tuesday, June 13,2006 432 PM 
To: Walters. Ray 

cc: Baltazar, Abraham D Hansen, Elizabeth A; Koslosky, John V 
Subject: P-007298 Green SCR Budget estimate 
Attachments: Big Rivers Green Units 1 and 2 -2-.pdf 

Dear Mr. Walters; 

The Babcock & Wilcox Company is please to provide the following budgetary information for your use regarding 
the addition of SCR's to WKE (Big Rivers) Green Station. We have looked at this in very general fashion and 
expect there to be one common project to execute the procurement and installation. Also we have not visited the 
site to confirm installation dicully, and therefore hemmed in our estimate between medium to difficult to provide 
the range. Further review would be required to refine this information. 

The budgetary price to perform this project on a D&E basis is estimated to be between $55,000,000.00 (Sixty Five 
Million Dollars) and $80,000.000.00 (Eighty Million Dollars). 

Attached is a document defining the basis of this estimate. 

Should you have questions andlor comments on the attached please give me a call. 

Thank You. 

r__ 

Daniel G. Krekeler 
The Babcock & Wilwx Company 
District Sales Engineer 
11499 Chester Rd., Ste 701 
Cincinnati, Ohio 45246 

dakrekeler@babcock.com 
513-325-4364 (phone) 

513-379-2038 (cell) 
513-32f3-4360 (kx) 

Generating powenid so/ut/onsSM 

This message is intended only for the individual or entity to which 
it is addressed and contains information that is proprietary to The 
Babcock & Wdcox Company and/or i t s  affiliates, or may be otherwise 
confidential. Ifthe reader of this message is not the intended 
recipient, or the employee agent responsible for delivering the 

6/20/2006 

mailto:dakrekeler@babcock.com
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message to the intended recipient, you are hereby notified that any 
dissemination, distribution or copying ofthis communication is 
strictly prohibited. If you have received this communication in 
error, please notify the sender immediately by return e-mail and 
derete this message from your computer. Thank you. 

6/20/2006 



Green Units I & 2 
Selective Catalytic Reduction Systems 

I Design Parameter 

* Specified value - seems somewhat high 

Scope of Work 

SCR reactor and flues with guillotine dampers (inleffoutlet) 
Support steel -average difftculty 
SCR catalyst -. 17,500 hour Me 
Catalyst loading system 
Sootblowers - rake type with steam and condensate return piping, etc. 
SCR bypass with double louver damper 
Redundant steam coil air heater systems for seal air and dilution air 
Anhydrous ammonia storage, wntrol and injection systems -two 100% tanks for 14 

Ammonia unloading station 
Local. Controls 
Local electrical connections 
Engineering services including project management, modeling, start-up/tuning, testing 
support, and training 
Erection 

day supply and two 100% feed pumps 

_____.____-_______-...-- 
Budgetary Estimate Page I 

B&W PROPRIETARY AND CONFIDENTIAL 
mpyright e 2006 l lw  B a b m  & Wlcox Company 

Atl righhreseived. 



Items Not included 

Foundations 
DCS interface 
Electrical interface 
Boiler modifications 
Modifiqtions to ash handling systems 
Air heater mcdifications/relomtion/replacement 
ID/FD fan modfi&tions/ replakment 
Boiler/precipitator implosion studies or stiffening 
Hazardous material removal (including asbestos) 

Assumptions 

B&W has assumed the following for the purpose of preparing this estimate: 

o Existing equipmenthndergrounds do not constrain options for placement 'of 
foundations and routing of support steel. 
Existing equipment over and around the air heaters is'nol arranged so as to 
constrain the location of the SCR reactors and assodated flue work, 
The ammonia system can be ioqted in reasonable proximity to the SCR inlet 
fluework. 
Construction equipment can be located and operated such that the SCR system 
can be erected straightforwardly. 
Two units will be retrofit with scheduled tie-in outages no more than six - twelve 
months apart. 

- - 
Budaetaw EstiITIate Page 2 

B&W PROPRWARY AND CONFIDENTIAL 
~opyn'g~mM06TheBabcook&WilcoxCompany 

All rights reserved 
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Bermel, Cathy 

From: Waiters, Ray 
Sent: 
To: rabrams@babcockpower corn 
Cc: Bermel, Cathy 
Subject: RE: Big Rivers Electric Corporation "Green Units 1 and 2 SCR Budget Quote 

Thursday, June 22,2006 8:06 AM 

Thanks Rich. We will include the costs in our report. 

Thanks 
Ray Walters 
Senior Project Manager 
Stanley Consultants, Inc. 
9200 E. Mineral Ave. Suite 400 
Englewood, CO. 801 12 

303-589-9184 (cell) 

The infoxmation contained in and/or attached to this communieation may be confidential or proprietary. 
Unauthorized use, distribution, copying, or disclosure of this communication is strictly prohibited. If you 
received this cotnmunication in error, please contact the sender by reply email and destroy all copies of this 
message in your possession, custody or control. Thank you. 

303-925-8284 

___ 

From: rabrams@babcockpower,com [mailto:rabmms@babkpower.wm] 
Sent: Wednesday, lune 21,2006 1055 PM 
To: Waken, Ray 
Cc: BBasile@babcockpower.com; GBraveman@babcockpowerxom; mpersichilii@babmckpower.com; Schebier, 
Steven 
Subject: RE: Big Rivers Electric Corporation - Green Units 1 and 2 SCR Budget Quote 

Ray, 

We have reviewed the scope of work and drawings sent by Cathy Bermel as well as the historical information on 
the Green projects from our files. Sorry for the delay in our response- the files were in our archives off site. 

The scope of work is quite similar to the other SCR projects we have completed for LG&E so our data base of 
information is quite relevant to this project, A review of the drawings to determine whether we couid fit the SCR 
reactor in and erect it shows no apparent major complications. 

We estimate that the installed cost for the scope of work defined in your letter of May 19,2006 would be 
approximately $139/kw. The only exception to the scope is the ammonia, steam, and condensate piping is not 
included, since we have not had the opportunity to develop a GA and the piping runs. 

Please advise if you need additional information or if we can be of further assistance. 

7/7/2006 

mailto:rabmms@babkpower.wm
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Rich Abrams 
Director of Business Development 
Babcock Power Environmental Inc. 
Worcester, Massachusetts 
Phone: 508.854.1 140 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
This email and any files transmitted with it are confidential and 
intended solely for the use of the individual or entity to whom they 
are addressed. If you have received this email in enor please notify 
the system manager. This footnote also confrms that this email 
message has been scanned for the presence of computer viruses. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7/7/2006 



Appendix J 

Present Value Analysis 

rrw:clb/mc:mus-fsl:150Z6:NOxCompPhl,2,3rpt.doc J-I Stanley Consultants 











August IS, 2006 

Mr. David Spainhoward 
Vice President External Relations 
& Interim Chief Production Officer 
Big Rivers Electric Corporation 
201 Third Street 
P.O. Box 24 
Henderson, KY 42419-0024 

Dear Mr. Spainhoward 

Subject: 

Attached is the present value analysis of West 

WKE Status Quo Present Value Analysis 

) NO, allowance purchases for 
the current lease continues and 

- years of 2004 and 2005. Stanley 
e WKE Compliance Plan Kentucky 

NO, SIP Call Performance Revie 

This information is provided for yo e can he of any further assistance. 

Cathy Berme1 
Files 15026 

elbclblmc:mus-fs2 15026L34.doc 

This document was sent electronically 
Stanley Building f 225 Iowa Avenue * Muscatine. IA 52761-3764 . phone 563.264.6600 * fax 563.264.6658 
internet: www.slanleyco~sull~nls.com 
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BIG RIVERS ELECTRIC CORPORATION’S 
RESPONSE TO THE ATTORNEY GENERAL’S INITIAL REQUEST 

FOR INFORMATION TO JOINT APPLICANTS 

February 14,2008 
PSC CASE NO. 2007-00455 

tern 134) Regarding the “Environmental Matters” and “significant financial impacts 

In the use of fossil fuels for power generation” referenced in the Big Rivers 2005 Annual 

teport to Members (Exhibit 41), please provide any documents or studies performed by 

lr for E.ON since January 2005 which address and/or estimate costs associated with the 

3ig Rivers generating facilities and compliance with: 

a. 

b. 

c. 

d. 

The EPA’s Clean Air Mercury Rule (CAMR); 

The EPA’s Clean Air Interstate Rule (CAIR); 

Performance goals of the Clean Water Act Section 316(b); 

Regulation of carbon dioxide as a pollutant under the Clean Air 

ic t ;  and, 

e. Any other state or federal rules likely to cause additional costs in 

xder to meet pollution standards or otherwise comply with those rules. 

Response) See E.ON response 

Witness) E.ON U S .  

Item 134 
Page 1 of 1 
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BIG RIVERS ELECTRIC CORPORATION’S 
RXSPONSE TO THE ATTORNEY GENERAL’S INITIAL REQUEST 

FOR INFORMATION TO JOINT APPLICANTS 

February 14,2008 
PSC CASE NO. 2007-00455 

Item 135) 
3anltruptcy in 1996, and describe how each of those circumstances have been addressed 

since then or are otherwise not problematic at the currcnt time 

Identify each of the circumstances that contributcd to Big Rivers filing for 

Response) 

remarketing of certain Big Rivers pollution control debt, which contains a detailed 

kscription of the subject. None of the issues listed as significant factors contributing to 

Big Rivers’ bankruptcy exist today. See response to AG data requests Items1 14 and 115 

See also the offering statement attached as Exhibit 40 to the Application. 

Please see the attached excerpt from the offering statement in the 1998 

Witness) Michael 13. Core 

Item 135 
Page 1 of 1 



NOT A NEW ISSUE-BOOK ENTRY ONLY 
On June 30, 1983, Mnyer. Brown & Plait rendered its opinion that, as of rhe dare rhereofi inirresi on rhe Series 1983 Bonds i s  exemptfrom all 

then present Federal income ?axes under them exisring statures. court decisions. regularions and mling.r, excepr rhat such exempiion does not apply wirh 
rcspecr to any portion of rhe principal amount of ihe Series 1983 Bondsfor any period during which such portion is held by a "subslonlial usel'' ofrhe 

s o r a  "relaredperson" within the meaning .$Section 1031bJ of the Intecmal Revenue Code of 1954. as amended (the "Code"J. and all rhen 
preset:! Kentucky individual and corpornie income iaxes. On Ocrobcr 31, 1985, as bond counsel. Mudge Rose Guihrie Alexander & Ferdon rendered 
its opinion rhar, as ofthe dare rhereoJ ( iJ  under rhcn existing srarures, regularions, rulings and court decisions, andassuming compliance with the 
covenmi described therein, intcrmr on the Series 1985 Bonds is exempt froiii rhen presenr Federal income tares, exccpr that such exempiion does nor 
apply wlrh respect 10 any Series 1985 Bond during any period when such Bond is held by any person who, within the meaning ofSeciion 103(bJ(l3J of 
the Code is o "subsranrial user" ofrhe Facilirier or a "relatedperson" wirhiii rhe ntenning ofSecrion /03(bJ(6J(CJ of !he Code, excepr ihnr no opinion 
is expressed os to whether rhe inieresr accruing oii rhe Series 1985 Bonds on or afier the Conversion Dare will be exempifrom Federal taxation; and 
(iiJ interesr on the Seriees 1985 Bonds is exempr fmm all rhen present KentucAy personal and corpnrnre income r u e s ,  excepr rhor no opinion was 
expressed as 10 whether d e  interest accruing on rhe Series 1985 Bonds on or after the Conversion Dare will be exemptfrom any Kentucky raxarion. 
Bothfirms exprcsrcd no opinion regarding orherfederal, slate or local tar  consequcnces relating 10 !he accrual or rceipr of inrerrsr on the Bonds. On 
rhe Effecrive Dote (as defined hereinJ, Orrick. Herrington & Surcliffe LL d Counsel, will render an opinion that the replacement ofrhe existing 
letters of credir wirh rhe Bond Insurance Policier and the Liquidiiy Fac (each as dcfned herein) will nor adversely affeecr (i) rhe exclusion of 
inreresr on the Bonds froin gross income for federal lax purposes and (iiJ the exclusion of interest on the Bonds from all Kentucky personal nnd 
corporare income taxes, to the extent and subject to rhe condirionr and limirarioru seiforrh iu the inirial opinions relating io the Bonds. See "TAX 
EXEMPTION" herein. 

$58,800,000 $83,300,000 
County of Ohio, Kentucky County of Ohio, Kentucky 

Pollution Control Floating Rate 
Demand Bonds, Series 1983 

(Big Rivers Electric Corporation Project) 

Dated: Series 1983 Bonds: June 1, 1998 
Series 1965 Bonds: July 1, 1998 

Variable Rate Demand Pollution Control 
Refunding Bonds, Series 1985 

(Big Rivers Electric Corporation Project) 
Series 1983 Bonds Due: June 1,2013 
Series 1985 Bonds  Due: October 1,2015 

The Series 1983 Bonds and the Series 1985 Bonds (collectively, the "Bonds") and interest thereon are  limited obligations of the County 
of Ohio, Kentucky (the "Issuer") payable solely out of the revenues and other security pledged by the Issuer and do not constitute an indeht- 
edness of the Issuer within the meaning of the Constitution of the Commonwealth of Kentucky. The obligations to make Davments due to the 
Issuer are evidenced by the Notes (as defined herein) of 

- Big Rivers Electric Corporation 
Payment of the principal of and interest on the Series 1983 Bonds and the Series I985 Bonds when due will be insured by two municipal bond 

insurance oolicies to be issued bv Ambac Assurance Comoration (collectivelv, the "Bond Insurance Policies") simultaneouslv with the remarketina of 
theBonds: 

- 

Ambac 
The Bonds are being remarketed following the mandatory tender of the Bonds by the hoideis thereof in connection with the substitution of the 

outstanding letters of credit supporting the Bonds with the Bond Insurance Policies and two Standby Bond Purchase Agreements, each dated as of the 
Effective Date (collectively, the "Liquidity Fac es"), betwcen Big Rivers Electric Corporation ("Big Rivers"), US. BankTrust National Association. 
as trustee (the "Trustee"). and Credit Suisse First Boston (the "Liquidity Provider"). The substitution is occurring as part of the implementation of the 
First Amended Plan of Reorganization Proposed by Debtor Big Rivers Electric Corporation Under Chapter I1 of the Bankruptcy Code as Modified and 
Rcstated June 9, 1997, as modified on June I ,  1998. See Appendix A--"REORGANIZATION therein. Subject to the terms and conditions stated 
therein, the Bonds tendered for purchase and not remarketed will be purchased by the Liquidity Provider pursuant to the applicable Liquidity Facility. 
The Series 1983 Liquidity Facility will expire on June I ,  2013 and the Series 1985 Liquidity Facility will expire on October I. 2015, unless earlier 
terminated or suspended upon the occurrence of certain events described herein. including certain events which would cause either of the Liquidity 
Facilitics to be terminated without notice. See "SUMMARY OFTHE LJQUIDITY FACILITIES herein. 

The Bonds will bc subject to tender for purchase on demand of the owner thereof upon written notice to the Trustee. The Bonds also are subject 
to mandatory tender for purchase and optional, mandatory and extraordinary redemption as described herein upon the occurrence of certain circum- 
stances described herein. Sce "DESCRIPTION OFTHE SERIES 1983 BONDS and "DESCRIPTION OFTHE SERIES 1985 BONDS" herein. 

The Bonds shall bear interest at the rate cstabiished i n  accordance with the provisions of the Indentures (as defined herein) commencing on the 
Effective Date. Interest will be payable on June 1 and December 1 with respect to the Seiies 1983 Bonds and on the first day of each month with 
respect to the Series 1985 Bonds as described herein by the Trustee. Principal of and premium, if any, due on the Bonds, whether at maturity, upon 
redemption or otherwise will be payable upon presentation and surrender at the principal corporate trust ofice of the Trustee. The purchase price due 
on the Bonds upon optional or mandatory tender for purchase wili be payable upon presentation and surrender at the principal corporate trust office of 
thcTrustee 

The Series 1983 Bonds are being remarketed as floating rate bonds. The Series 1985 Bonds are being remarketed as varidble rate bonds bearing 
interest at a weekly interest rate. When remarketed, the Bonds wi l l  be registered i n  the name of Cede & Co., as nominee of The Depository Trust 
Company, New York, New York ("DTC"). Purchases of the Bonds will be made in book-entry form only, in the Authorized Denominations referred to 
herein, through brokers and dealers who are, or who act through. DTC participants. The Authorized Denominations for the Bonds will be denomina- 
tions of $IW.OOO and any integral multiple thereof. Beneficial Oumers of the Bonds wiil not be entitled to receive physical delivery of bond certifi- 
cates so long as DTC or a successor securities depository acts as the securities depository with respect to the Bonds. So long as DTC or its nominee is 
the registered owner of the Bonds, reference herein to hoiders or registered owners of the Bonds will mean Cede & Co., as aforesaid, and payments of 
principal of and interest on the Bonds will be made directly to DTC by the Trustee. Disbursement of such payments to DTC participants is the 
responsibility of DTC and disbursement of such payments to the Beneficial Owners is the responsibility of DTC parlicipants. See "DESCRIPTION 
OF THE BONDS-Book-Entry-Only System" herein. 

Goldman, Sachs & CO. 
July 9, 1998 - 



INTRODUCTION 

Big Rivers Electric Corporation ("Big Rivers") is an electric generation and transmission 
cooperative corporation that provides wholesale electric service to 'its four member electric distribution 
cooperatives (the "Members") and markets power to nonMember utilities and power marketers. Three 
Members founded Big Rivers in 1962 as a nonprofit rural electric cooperative to enable those Members 
to pool their resources and provide for the power and high-voltage transmission needs of their combined 
service territories. Big Rivers snpplies power to its Members. pursuant to wholesale power contracts 
which require the Members to buy and receive all of their power and energy requirements from Big 
Rivers. 

The Members are local consumer-owned distribution cooperatives providing retail electric service 
on a not-for-profit basis. The Members consist of Green River Electric Corporation ("Green River"), 
Henderson Union Electric Cooperative Corp. ("Henderson Union"), Meade County Rural Electric 
Cooperative Corporation and Jackson Purchase Electric Cooperative Corporation. The customer base 
of the Members generally consists of residential, commercial and industrial consumers within specific 
geographic areas. Today, the Members provide electric power and energy to customers located in 
portions of 22 western Kentucky counties. As of December 31, 1997, the Members directly served 
approximately 91,500 member-customers (meters). Two industrial customers of the Members operating 
aluminum smelters accounted for approximately two-thirds of the energy purchased by the Members from 
Big Rivers in 1997. 

On September 25, 1996, Big Rivers filed a voluntary petition for relief under Chapter 11 of the 
United States Bankruptcy Code ("Chapter 11 "). Big Rivers since has operated as a debtor-in-possession 
under the supervision of the United States Bankruptcy Court for the Western District of Kentucky (the 
"Bankruptcy Court"). On June 9, 1997, the Bankruptcy Court confirmed a Plan of Reorganization 
proposed by Big Rivers (the "Plan of Reorganization"). On June 1, 1998 the Bankruptcy Court approved 
certain modifications to the Plan of Reorganization (as modified, the "Plan"). 

- 

Upon the implementation of the Plan, Big Rivers and LG&E Energy C o p .  ("LEC") and its 
affiliates will enter into certain transactions (the "LG&E Transaction") pursuant to which Big Rivers will 
lease its generating facilities to an affiliate of LEC and, as lessee of the generating facilities, such affiliate 
will own the output of the generating facilities in exchange for certain initial payments and fixed monthly 
payments over a term of approximately twenty-five years. During the LG&E Transaction, Big Rivers 
will purchase power from an affiliate of LEC, at fixed rates, in amounts up to certain contractually 
established maximum hourly and annual anlounts allowed under a power purchase agreement with that 
affiliate of LEC and, where applicable, from other wholesale suppliers (under arrangements to be entered 
into in the future, if desired) in order to (i) satisfy Big Rivers' obligations to supply power to the 
Members under the wholesale power contracts with the Members (the "Wholesale Power Contracts"), 
as amended in connection with the Plan, and (ii) fulfill its obligations under certain other wholesale power 
sales agreements. No power will be provided by the affiliate of LEC to Big Rivers at fixed rates above 
these specified maximum hourly and annual amounts of power and Big Rivers will be responsible for 
arranging for deliveries of power in excess of such amounts from other wholesale suppliers. See "LG&E 
TRANSACTION-Power Purchase Arrangements Between Big Rivers and LG&E" herein. In addition, 
Big Rivers' purchases of power from an affiliate of LEC under the power purchase agreement Wil l  be 

, 

subject to certain minimum purchase obligations. ~..,".~ 

In connection with the implementation of the Plan, Big Rivers and the Members will enter into 
amendments to the Wholesale Power Contracts. These amendments will create certain exceptions tO the 
"all-requirements" nature of the Wholesale Power Contracts, including the sale of power by an affiliate 
of LEC to the Members to serve the energy requirements of the two aluminum smelters. See 
"GENERAL- Wholesale Power Contracts" and "REORGANIZATION-Agreements BetweenBjg Rivers, 



the Members, the LG&E Entities and the Smelters" herein. The rates charged by Big Rivers to the 
Members under the Wholesale Power Contracts are subject to the approval of the Public Service 
Commission of  the Commonwealth of Kentucky ("KPSC") because both Big Rivers and the Members are 
subject to its jurisdiction. See "GENERAL-Regulation of Big Rivers" herein. 

Following the implementation of the Plan and the consummation of the LG&E Transaction, Big 
Rivers will continue to own and operate its transmission system and provide transmission services to the 
Members, affiliates of LEC and others. The Plan will become effective upon the satisfaction of certain 
conditions including the approval by the KF'SC of the new rates to be charged by Big Rivers to ,the 
Members. It presently is expected that the Plan will become effective on July 15, 1998.. The datethe 
Plan becomes effective is hereinafter referred to as the "Effective Date." 

REORGANIZATION 

Several significant factors precipitated Big Rivers' bankruptcy filing under Chapter 11. These 
factors included (i) the impending default of Big Rivers on debt resulting from a debt restructuring in 
1987, (ii) the inability to reach a consensual restructuring prior to the bankruptcy filing concerning Big 
Rivers' obligations to the banks providing letters of credit supporting Big Rivers' pollution control bonds, 
(iii) the need to address certain burdensome coal contracts and related litigation, (iv) the need to obtain 
certainty with respect to future cash flows, and (v) the need to address certain pending litigation. . , 

Background anc! Purposes of the Reorganization 
- 

1987 Debt Restructuring 

In 1985, Big Rivers began negotiating with its principal creditors to restructure its existing 
indebtedness in order to resolve Big Rivers' financial difficulties. Big Rivers had financed capital assets 
with funds provided under long-term loans, primarily from or guaranteed by the United States of America 
acting through the Rural Electrification Administration, the predecessor to the Rural Utilities Service 
("RUS"), and through loans of the proceeds of pollution control bonds issued by the County of Ohio, 
Kentucky (the "Issuer"). The Issuer had loaned Big Rivers the proceeds of its Pollution Control Floating 
Rate Demand Bonds, Series 1983 (Big Rivers Electric Corporation Project) in the aggregate principal 
amount of $58,800,000 (the "Series 1983 Bonds"), and its Variable Rate Demand Pollution Control 
Refunding Bonds, Series 1985 (Big Rivers Electric Corporation Project) in the aggregate principal amount 
of $83,300,000 (the "Series 1985 Bonds" and, collectively with the Series 1983 Bonds, the "Bonds"). 
The Bonds were supponed by irrevocable letters of credit (the "Letters of Credit") issued by Irving Trust 
Company, currently known as The Bank of New York (the "Series 1983 Bonds Letter of Credit Bank"), 
and Manufacturers Hanover Trust Company, predecessor to The Chase Manhattan Bank (the "Series 1985 
Bonds Letter of Credit Bank" and, collectively with the Series 1983 Bonds Letter of Credit Bank, the 
"Banks"). 

Big Rivers reached an agreement with its principal creditors on the restructuring of its 
indebtedness in March of 1988 and entered into a debt restructuring agreement, dated as of August 31, 
1987, among Big Rivers, RUS and the predecessors to the Banks (the "1987 Restrucmring Agreement"). 
The 1987 Restructuring Agreement effectively consolidated debt owed direc;tly to, RUS with debt 
previously guaranteed by RUS. Under the 1987 Restructuring Agreement, Big Rivers became obligated 
directly to RUS on the consolidated debt and executed a note in favor of RUS evidencing such debt in 
the principal amount of $1,192,309,142.02 (the "1987 RUS Note"). The 1987 RUS Note bore interest 
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at an effective rate of 8.0% per annum. The 1987 Restructuring Agreement provided for a reverse 
amortization schedule for amounts due under the 1987 RUS Note. 

The 1987 Restructuring Agreement subsequently was amended in connection with the execution 
of the Settlement Agreement, dated as of January 1, 1990 (the "1990 Settlement Agreement"), among Big 
Rivers and two aluminum smelters which purchased power from the Members, NSA, Inc. ("NSA"), a 
subsidiary of Southwire Company ("Southwire"), and Alcan Aluminum Corporation ("Alcan" and, 
collectively with Southwire, the "Smelters"). The 1987 Restructuring Agreement required the.:Smelters 
to pay a variable rate for energy based on the market price of aluminum. The ,1990 Settlement 
Agreement, however, fixed the revenue to be recognized by Big Rivers on the sale of such energy to the 
Members serving the Smelters. 

Reasons for Failure of 1987 Debt Restructuring 

The success of the 1987 Restructuring Agreement was premised upon the rates approved by the 
KPSC in an order issued on August 10, 1987 (the "1987 Order"). The rates adopted in the 1987 Order 
anticipated that Big Rivers would be able to repay its debt following thr restructuring with revenues from 
(i) the new rates contained in the 1987 Order and (ii) projected off-system sales of power to third parties. 

Because Big Rivers sold less power to third parties from 1587 through 1995 than anticipated, Big 
Rivers was unable to achieve projected sales and revenue targets for off-system sales. Faced with 
impending default under the 1987 Restructuring Agreement, Big Rivers' board of directors (the "Board") 
commenced a process to resolve the impending default. In 1994, Big Rivers created a subcommittee of 
the Board to establish and manage a process for addressing inquiries Big Rivers had received from other 
electric utilities regarding the purchase or lease of Big Rivers' assets and resolving Big Rivers' financial 
difficulties. In 1995, Big Rivers selected a turnaround consultant to assist this subcommittee and the 
Board in the management of this process. 

- 

On January 30, 1996, Big Rivers executed a letter of intent with PacifiCorp Holdings, Inc. 
("PacifiCorp"). The letter of intent set forth the parties' intent to enter into a transaction in which a 
newly formed subsidiary of PacifiCorp would lease Big Rivers' generating facilities for a period of 
approximately twenty-five years. During this period, this subsidiary would sell back to Big Rivers a 
substantial portion of.Big Rivers' wholesale power requirements. 

Big Rivers hoped to achieve its restructuring consensually and without thenecessity of filing for 
bankruptcy under Chapter 11. Big Rivers engaged in negotiations over a period of many months with 
RUS, the Banks, the Members,'the Smelters and PacifiCorp in an attempt to forge a comprehensive 
agreement based on the proposed transaction with PacifiCorp. A comprehensive agreement was not 
reached by all parties and, on September 25, 1996, Big Rivers tiled a petition for bankruptcy under 
Chapter 11 with the Bankruptcy Court. 

Outstanding Debt Prior to Reorganization 

At the time of Big Rivers' bankruptcy filing, Big Rivers' principal creditors consisted of RUS 
and the Banks. On September 25, 1996, the aggregate amount owed by Big Rivers to RUS under the 
1987 RUS Note was $1.,101,165,116. On such date, the.tota1 aggregate principal. amount of the Series 
1983 Bonds and the Series 1985 Bonds ($58,800,000 and $83,300,000, respe&velyrw& outstanding. 
Payment on the Bonds was and, and until the Effective Date, is secured by the Letters of Credit. Big 
Rivers is obligated, however, to reimburse the Banks for any amounts paid by them under their respective 
Letters of Credit pursuant to reimbursement agreements with the Banks. 

. 
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The Plan and Effects of Reorganization 

Description of the Plan 

Big Rivers filed a plan of reorganization based on the transaction with PacifiCorp with the 
Bankruptcy Court on January 22, 1997. On February 21, 1997, the Bankruptcy Court ordered an auction 
process to assure that the proposed PacifiCorp transaction produced the maximum value for creditors. 
On March 19, 1997, the Bankruptcy Court declared LEC to be the successful bidder of the .auction. 
Thereafter, Big Rivers filed the Plan of Reorganization incorporating the LG&E Transaction with the 
Bankruptcy Court. In general, the LG&E Transaction contemplates the lease of the generating facilities 
of Big Rivers to affiliates of LEC .in exchange for certain initial payments and fixed monthly payments 
over a term of approximately twenty-five years. 

The Plan of Reorganization was confirmed by the Bankruptcy Court on June 9, 1997. 
Subsequently, the Bankruptcy Court on June 1, 1998 entered an order approving modifications to the Plan 
of Reorganization and to the proposed transaction with LEC and its affiliates.. Following the satisfaction 
of certain conditions, the Plan will become effective. The LG&E Transaction, described below, will be 
implemented on the Effective Date. 

In general, the implementation of the Plan will result in (i) a cash payment to RUS on the 
Effective Date and the issuance of two promissory notes to the RUS, one to be amortized over 
approximately twenty-five years and one to be paid at the end of a term of approximately 25 years (in 
each case, unless sooner accelerated under the terms governing such notes), (ii) the release of the Banks 
from their obligations under the Letters of Credit, (iii) the payment by the Banks of certain sums to Big 
Rivers, (iv) the remarketing of the Bonds with new credit enhancement facilities to be substituted for the 
Letters of Credit, (v) payment in full or agreed payments of all General Unsecured Claims (as defined 
in the Plan) and (vi) the continuation of Big Rivers as a transmission service provider and wholesale 
power provider with continued ownership of its generating facilities (but not their output) during the term 
of the LG&E Transaction. 

I 

Debt of Big Rivers Following Effective Date 

Following the Effective Date, Big Rivers' long-term debt primarily will consist of (i) indebtedness 
to RUS, (ii) indebtedness relating to the Bonds, (iii) indebtedness under a revolving line of credit in an 
amount not to exceed $15 million, and (iv) indebtedness to an affiliate of LEC. 

On the Effective Date, Big.Rivers will issue to RUS a secured note in the aggregate principal 
amount of $1,101,165,000 less the cash payment due to RUS on the Effective Date and currently 
estimated to be approximately $80,923,000 (the "New RUS Note"). (If the Effective Date occurs after 
July 1, 1998, the cash payment due to the RUS will decrease by $66,666.66 per day provided that the 
aggregate decrease will not exceed $2 million. The cash payment to RUS is also subject to certain 
additional adjustments that depend on the net amount of cash available to Big Rivers on the Effective 
Date.) The New RUS Note will mature approximately twenty-five years after the Effective Date. The 
New RUS Note is structured so that it will amortize fully over its term. The New RUS Note will bear 
interest at the rate of 5.75% per annum and will require quarterly payments of principal and interest. 
(The actual interest rate will be determined on the Effective Date and may vary slightly from 5.75% 
depending on the actual amount of the cash payment to RUS on the Effective Date.) 'In addition, Big 
Rivers will issue a second secured note to RUS on the Effective Date in the aggregate principal amount 
of $265,000,000 (the "ARVP Note"). The ARVP Note will not bear interest and will not require any 
payments prior to its maturity date approximately twenty-five years after the Effective Date. The Plan 
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will require, however, that Big Rivers make payments equal to one-third of certain arbitrage profits from 
the sale of power, if any, and to use certain net amounts, if any, recovered by Big Rivers in connection 
with litigation relating to fraud in connection with certain long-term coal contracts entered into by Big 
Rivers less certain costs associated with obtaining such recovered amounts to repay principal of the ARVP 
Note. 

In addition to the New RUS Note and the ARVP Note, Big Rivers will have continuing 
obligations with respect to the payment of the principal of and premium;. if any, and interest on the 
Bonds. Big Rivers' obligations with respect to the Bonds will be unaffected in the reorganization. 
However, the Letters of Credit issued by the Banks will be replaced on the Effective Date by two 
liquidity facilities to be issued by Credit Suisse First Boston, New York, New York (the "Liquidity 
Provider") and municipal bond insurance policies to be issued by Ambac Assurance Corporation 
("Ambac"). On the Effective Date, Ambac will issue two financial guarantee insurance policies which 
will guarantee the full and timely payment of the principal of and interest on the Bonds. In addition, 
Ambac will issue three surety policies in order to insure the full and timely payment of certain fees owed 
to the Liquidity Provider. Under two separate reimbursement agreements (the "Reimbursement 
Agreements"), Big Rivers will agree to reimburse Ambac for any payments under the municipal bond 
insurance policies or the surety policies. Big Rivers' reimbursement obligation to Ambac also will be 
evidenced by five notes: a note relating to Series 1983 Bonds in an aggregate principal equal to 
$58,800,000; a note relating to the Series 1985 Bonds in an amount equal to $83,300,000; a note relating 
to the surety policy for the Series 1983 Bonds; a note relating to the surety policy for the Series 1985 
Bonds; and a note relating to the surety policy for certain charges and fee amounts relating to the Series 
1985 Bonds. - 

National Rural Utilities Cooperative Finance Corporation ("CFC") has agreed to provide Big 
Rivers on the Effective Date with a secured, revolving line of credit, having a five-year term, in an 
aggregate principal amount not to exceed $15 million (the "Line of Credit") subject to certain conditions. 
The Line of Credit will be used for short-term cash flow needs of Big Rivers. CFC will require that no 
amounts be outstanding under the Line of Credit for a period of five business days at least once each 
year, Any advances under the Line of Credit will bear interest at CFC's standard line of credit rate. Big 
Rivers will make payments of interest on any amounts outstanding under the Line of Credit on a quarterly 
basis. 

On the Effective Date, Big Rivers will deliver a promissory note to LG&E Energy Marketing 
Inc., the power marketing affiliate and wholly owned subsidiary of LEC ("LEM"), in exchange for 
certain agreements entered into by affiliates of LEC on the Effective Date (the "Settlement Note"). The 
Settlement Note will require Big Rivers to pay to LEM approximately $19.7 million, plus interest, Over 
a 25-year period (regardless of whether or not the LG&E Transaction is terminated before the end Of 25 
years). See "REORGANIZATION-Agreements Between Big Rivers, the Members, the LG&E Entities 
and the Smelters" and "LG&E TRANSACTION-General. " 

New RUS Morigage 

On the Effective Date, Big Rivers will execute and deliver the Restated Mortgage and Security 
Agreement (the "New RUS Mortgage") in favor of RUS, Ambac and CFC, as mortgagees. The New 

.- RUS Mortgage will grant a mortgage lien on virtually all of the assets and propeqies,$Big Rivers to 
secure Big Rivers' obligations to Ambac and CFC as described above and, on a sGbordinate basis, Big 
Rivers' obligations to RUS under the New RUS Note and the ARVP Note. The Bonds will not be 
secured under the New RUS Mortgage. In connection with the LG&E Transaction, however. Big Rivers 
will grant affiliates of LEC two mortgages on certain property of Big Rivers the first of which will be 
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subordinate to Ambac and CFC as specified in a Subordination, Nondisturbance, Attornment and 
Intercreditor Agreement, dated as of the Effective Date (the "Nondisturbance Agreement"), among Big 
Rivers, certain affiliates of LEC, RUS, Ambac and CFC (and pari passu with RUS as specified in the 
Nondisturbance Agreement) and the second of which will be subordinate to Ambac, CFC and RUS. 
RUS, Ambac, CFC and certain affiliates of LEC will execute the Nondisturbance Agreement which will 
grant affiliates of LEC assurances that RUS, Ambac and CFC will not disturb agreements relating to the 
LG&E Transaction by reason of a default by Big Rivers under the New RUS Mortgage and which will 
address issues relating to the priority of the liens of Ambac, CFC, RUS and affiliates of LEC. See 
"Subordinated Mortgage," "LEM Mortgage" and "Nondisturbance Agreement" in Appendix B. 

Status of Members Following Effective Date 

The articles of incorporation and bylaws of Big Rivers will continue to govern the Members' 
rights with respect to the governance of Big Rivers and the Members' residual interest in Big Rivers 
following the Effective Date. However, the Plan, if implemented, will terminate any existing claims the 
Members have against Big Rivers prior to the Effective Date including any claims related to contractual 
liabilities, capital contributions, overpayments, causes of action, rights or entitlements to refunds, 
adjustments respecting rates, or claims for patronage capital. 

In order for the Members to sell energy to the Smelters according to the terms agreed upon in 
the Plan, Big Rivers and the two Members which provide retail service to the Smelters will amend their 
Wholesale Power Contracts. See "GENERAL-Wholesale Power Contracts" herein. The amendments 
will permit the two Members which provide retail service to the Smelters to purchase power from an 
affiliate of LEC for all of the Smelters' power requirements through December 31, 2000, and thereafter 
to purchase certain quantities of wholesale power to be resold to the Smelters from an affiliate of LEC 
and to purchase certain additional quantities of such power from LEM or other wholesale power 
suppliers. See "REORGANIZATION-Agreements Between Big Rivers, the Members, the LG&E 
Entities and the Smelters" herein. 

Rate Adjustments in Connection with the Reorganization 

- 

On June 30, 1997, Big Rivers filed a joint application with affiliates of LEC with the KPSC (the 
"Application") seeking approval of an interim adjustment in Big Rivers' existing rates and tariffs for 
wholesale electric service during the period from September 1, 1997 through the earlier of the Effective 
Date or August 31, 1998 (the "Interim Rates"). The Interim Rates as proposed were the rates that 
otherwise would have been applicable during the first year of the LG&E Transaction. This interim rate 
adjustment was obtained as part of Big Rivers' agreement with the Members and the Smelters to 
implement on an interim basis the rates and tariffs contemplated by the Plan of Reorganization as soon 
as possible. In the Application, Big Rivers also sought approval of the permanent implementation of the 
rates and tariffs contemplated by the Plan of Reorganization for wholesale electric service to the Members 
(the "Transaction Rates" or "Transaction Tariff," as applicable). Big Rivers requested that the 
Transaction Rates become effective on the Effective Date. 

The Interim Rates became effective on September 2 ,  1997, and will remain in effect through the 
consummation of the LG&E Transaction or further order by the KPSC. The day after the consummation 
of the LG&E Transaction, the Transaction-Rates will become effective. The modifications made by the 
KPSC to the rate structure were incorporated into the Plan and accepted by those parties'whose consent 
was required thereunder and were approved by the Bankruptcy Court on June 1, 1998. 
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The order of the KPSC which approved the Transaction Rates is subject to final resolution of any 
petitions for rehearing and to any appeals. Every order entered by the KPSC continues in force until the 
expiration of the time, if any, stated in the order, or until revoked or modified by the KPSC unless the 
order is suspended, or vacated in whole or in part, by order of decree of a court of competent 
jurisdiction. The times for seeking rehearing and for appeal of the order approving the Transaction Rates 
have expired, except to the extent that rehearing granted by the KPSC in that case on June 11, 1998, has 
tolled the time for appeal, See also "LG&E TRANSACTION-Required Regulatory Approvals. *' 

The Transaction Rates distinguish between sales to Members on behalf of certain large industrial 
customers (including the Smelters), and all other customers of the Members. The Transaction Rates will 
result in a decrease in Big Rivers rates for wholesale electric service to the Members from the rates in 
effect prior to the bankruptcy filing. This decrease will have a favorable impact on the competitiveness 
of Big Rivers' rates. See also "MEMBERS-Competition and Rate Comparison" herein. 

Agreements Between Big Rivers, the Members, the LG&E Entities ,and the Smelters 

' 

The Smelters 'currently purchase approximately two-thirds of the energy sold by Big Rivers' 
Members. As part of the Plan, Big Rivers, Green River, Henderson Union and the Smelters will 
restructure the agreements among them pursuant to which the Smelters purchased power from Green 
River and Henderson Union (currently provided by Big Rivers) and will resolve all of their existing 
disputes. The Plan terminates Big Rivers' contractual obligation to sell, and Green River's and 
Henderson Union's contractual obligation to purchase from Big Rivers, the wholesale power to be resold 
to the Smelters. Instead, Big Rivers and LEC have agreed that LEM will become the supplier of such 
wholesale power to Green River and Henderson Union on the day following the Effective Date for all 
power sold by the Members to the Smelters through December 31, 2000, and for certain quantities of 
such power thereafier. Under the Plan, LEM will pay Big Rivers certain amounts equal to the adjusted 
margins on power that was projected to be available to the Smelters, regardless of the actual Smelter 
demand (the "Monthly Margin Payment"). 

Electric Service Agreements and LEM Wholesale Power Agreements 

As contemplated by the Plan, Green River and Henderson Union each will enter into an electric 
service agreement, dated the Effective Date, with Southwire and Alcan, respectively, relating to the future 
supply of energy to the Smelters (collectively, the "Electric Service Agreements"). Also on or before 
the Effective Date, Green River and Henderson Union each will enter a wholesale power supply 
agreement, dated the Effective Date, with LEM relating to the future supply of most of the energy to be 
consumed by the Smelters under the Electric Service Agreements (collectively, the "LEM Wholesale 
Power Agreements"). The Electric Service Agreements and the LEM Wholesale Power Agreements 
terminate with respect to Green River's sales to Southwire on December 31, 2010 and with respect to 
Henderson Union's sales to Alcan on December 31, 2011. 

Rates applicable to the Smelters will be based on three categories, or tiers, of demand for energy 
by the Smelters. Other than provisions for a Member's distribution adder, the Electric Service 
Agreements and the LEM Wholesale Power Agreements contain identical terms relating to the rates and 
volumes of capacity and energy to be supplied pursuant to Tier 1 and Tier 2, and through 2000, Tier 3. 
The Electric Service Agreements and the LEM Wholesale Power Agreements provide for certain "take-or- 
pay" obligations of the Smelters with respect to specified amounts ofpower ("Tier I Demand"). Unlike 
Tier 1 Demand, the Smelters will not be subject to minimum purchase obligations to the Members and 
LEM with respect to certain specified amounts of power in excess of Tier 1 Demand and will not be 
required to pay for any such unused "Tier 2 Demand.'' However, an LEC affiliate still will be required 



to pay Big Rivers the full amount of the Monthly Margin Payment regardless of whether the Smelters 
purchase their full Tier 2 Demand. The "Tier 3 Demand" of a Smelter will be its power purchases in 
excess of its Tier 1 Demand and Tier 2 Demand. Beginning January 1, 2001, the rate paid by the 
Smelters for Tier 3 Demand will reflect the costs of the wholesale suppliers of energy selected by Green 
River and Henderson Union. See "GENERAL-Wholesale Power Contracts" herein. 

Transmission Rates 

With respect to Tier I Demand and Tier 2 Demand, LEM will purchase transmission service from 
Big Rivers pursuant to Big Rivers' Open Access Transmission Tariff (the "Tariff") filed with the ,Federal 
Energy Regulatory Commission ("FERC!') for delivery of energy consumed by the Smelters., ..Although 
LEM will reserve and pay for this transmission in accordance with the rates, terms and conditions of the 
Tariff using Big Rivers' Open Access Same-time Information System ("OASIS"), these payments for Tier 
1 and Tier 2 transmission services will be included as part of the established Monthly Margin Payment. 
Big Rivers will not charge LEM separately for such transmission so long as it or the RUS continues to 
receive the Monthly Margin Payments. Green River and Henderson Union, either directly or indirectly 
through LEM, will contract for certain additional transmission service required to deliver Tier 3 Demand. 
Commencing on the Effective Date, Green River and Henderson Union will specify the type and amount 
of transmission service they will use for delivery of Tier 3 Demand. Big Rivers then will charge Green 
River and Henderson Union for the transmission service reserved by them for Tier 3 Demand. Consistent 
with FERC requirements, Big Rivers will retain a native load transmission planning obligation with 
respect to Smelter load growth through December 31, 2001. 

Resolution of Pending Proceedings 

- Prior to the time of Big Rivers' bankruptcy filing under Chapter 11, several disputes..arose 
between Big Rivers and the Smelters relating to the terms of the provision of electric service by Green 
River and Henderson Union to the Smelters. At the time of Big Rivers' bankruptcy filing, the Smelters 
were asserting claims affecting Big Rivers in several separate litigation and regulatory proceedings. In 
addition, Big Rivers was pursuing claims affecting the Smelters in other litigation and regulatory 
proceedings at such time. 

Big Rivers and the Smelters have agreed to enter into a standstill agreement with respect to 
certain legal proceedings until other conditions precedent to the effectiveness of the Plan have been 
satisfied or until either party files a notice to recommence such proceedings. Big Rivers and the Smelters 
have agreed to dismiss all claims against each other in those legal proceedings upon the effectiveness of 
the Plan. Big Rivers and the Smelters settled a proceeding concerning an environmental surcharge 
contained in the Big Rivers' tariff prior to the filing for bankruptcy reorganization without regard to 
whether the Plan becomes effective. The Smelters are the principal parties in several cases either pending 
before the KPSC or on appeal from orders of the KPSC regarding the application by Big Rivers of a fuel 
adjustment clause in its tariff prior to filing for bankruptcy reorganization. In those eases, the Smelters 
have sought a refund of portions of the amounts collected by Big Rivers under the fuel adjustment clause 
in such tariff. The Plan provides that when the Plan becomes effective, the claims involved in these cases 
will be deemed settled, discharged and released, these cases will be dismissed with prejudice and the 
Smelters will not seek further relief in the fuel adjustment clause cases, will not claim refunds with 

. respect thereto, and will return any refundsxeceiyed after May 31, 1998, related lo suchjroceedings and 
any subsequent fuel adjustment clause case. The Transaction Rates do not 'include a &el adjustment 
clause. 
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The Plan provides that on the Effective Date the Banks, the Smelters and the Members will 
execute and deliver mutual releases with respect to any and all claims and causes of action existing 
between or among any of them prior to the Effective Date. The Plan further provides that, on the 
Effective Date, the Smelters, Kentucky Industrial Utility Customers, Inc. ("KIUC"), Commonwealth 
Aluminum Company, the Attorney General for the Commonwealth of Kentucky and their successors will 
settle and release, and shall be deemed to have settled and released, all claims and causes of action against 
Big Rivers and the Members and against any of their current and former directors, officers, employees, 
agents or attorneys (other than certain claims against a former executive of Big Rivers and an accounting 
firm) based on any conduct, transaction or occurrence on or prior to the Effective Date. The Pian.also 
contemplates that the Smelters and related parties (including Southwire, KIUC, Green River and 
Henderson Union) will take all reasonable actions following the Effective Date to dismiss with prejudice 
those claims asserted by Big Rivers against the Smelters, Southwire and KIUC in the actions referenced 
in the Plan and those claims asserted by NSA, Southwire or Alcan against or on behalf of Big Rivers, 
Green River or Henderson Union in the actions referenced in the Plan. 

The Plan contemplates that Big Rivers and the Smelters will agree to withdraw existing 
complaints against each other before the KPSC following the Effective Date. With respect to a restitution 
case pending before the KPSC, RUS and the Members, for the benefit of the ratepayers, will divide 
equally amounts received by Big Rivers as restitution or payable on its fidelity policy or recovered as 
damages through the date the KPSC implements the Interim Rates. The parties have agreed to evaluate 
claims against third parties in the coal cases and cooperate in the resolution of these and other claims. 
Also, they will agree to divide equally all post-Effective Date fraud recoveries between RUS and the 
Members after payment of Big Rivers' and the Smelters' legal costs in pursuing those claims. Amounts 
to be refunded to the Members will be passed through to the Smelters and other retail customers under 
a methodology approved by the KPSC based, at least in part, on historic energy usage by the Smelters 
and other retail customers consistent with the time period in which the revenues for fuel purchases under 
the related coal contracts were collected. 

- 

LG&E TRANSACTION 

General 

The LG&E Transaction will result in the lease of Big Rivers' generating plants (the "Facilities") 
in exchange for certain fixed payments. During the term of the LG&E Transaction, Big Rivers will lease 
the Facilities to Western Kentucky Energy Cop. ,  a wholly owned subsidiary of LEC ("WKEC"), 
pursuant to a Lease and Operating Agreement, dated the Effective Date (the "Lease"). Pursuant to the 
Lease, WKEC will own the output of the Facilities. See "Operation of the Facilities" herein. In order 
to fulfill its obligation to supply power to the Members and others following the Effective Date, Big 
Rivers will purchase power from LEM pursuant to a Power Purchase Agreement, dated the Effective 
Date, between Big Rivers and LEM (the "Power Purchase Agreement"). See "Power Purchase 
Arrangements Between Big Rivers and LEM" herein. As part of the LG&E Transaction, WKEC also 
will purchase certain personal property, inventory and intangible assets necessary for the operation of the 
Facilities from Big Rivers pursuant to a New Participation Agreement, dated April 6, 1998 (the 
"Participation Agreement"). See "Payments During LG&E Transaction" herein. 

The LG&E Transaction contemplates certain arrangements with respect to the operation of the 
Henderson Municipal Power & Light Station Two Generating Facility (the "Station Two Facility"). The 
City of Henderson, Kentucky ("Henderson") owns the Station Two Facility but Big Rivers currently 
operates the facility on behalf of the City of Henderson Utility Commission, doing business as Henderson 
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Municipal Power & Light ("HMP&L"). Big Rivers currently purchases a substantial quantity of the 
output of the Station Two Facility from HMP&L. On the Effective Date, WKE Station Two Inc. (the 
"Station Two Subsidiary" and, collectively with LEC, LEM and WKEC, the "LG&E Entities") will 
assume certain of Big Rivers' Obligations to Henderson with respect to the Station Two Facility pursuant 
to the underlying contracts between Big Rivers and Henderson. The Station Two Subsidiary will, in turn, 
be entitled to the rights of Big Rivers in the capacity and energy of the Station Two Facility not taken 
by Henderson. 

Station Two Facility 

The Station Two Subsidiary will assume certain obligations of Big Rivers to Henderson under 
certain contracts between Big Rivers and Henderson pursuant to an Agreement and Amendments to 
Agreements, dated the Effective Date, among Henderson, City of Henderson Utility Commission, Big 
Rivers, the Station Two Subsidiary, LEM and WKEC (the "Station Two Agreement"). Pursuant to the 
Station Two Agreement, the Station Two Subsidiary will acquire directly from Henderson all the output 
from the Station Two Facility surplus to the output reserved by Henderson fdr its needs. The Station 
.Two Subsidiary will- purchase certain personal property, inventory and intangible assets of Big Rivers 
necessary for the operation of the Station Two Facility pursuant to the Station Two Agreement. 

The terms of the tax-exempt bonds used to finance the Station Two Facility require power from 
the Station Two Facility to be used in a two-county area served by the Members and HMP&L until such 
bonds are retired. Such bonds mature in 2003 if not retired earlier. During the term of the LG&E 
Transaction, Big Rivers will assign to the Station Two Subsidiary certain of its obligations under 
agreements with HMP&L for the operation of the Station Two Facility (with the exception of obligations 
relating to transmission services and jointly owned facilities not related to .generadon, which will be 
retained by Big Rivers) and its rights under those agreements with respect to the purchase of the output 
of the Station Two Facility. Neither LEM nor the Station Two Subsidiary will sell output of the Station 
Two Facility outside the two-county area served by the Members and HMP&L until the tax-exempt bonds 
used to finance the Station Two Facility are retired. 

- 

On or prior to the Effective Date, Big Rivers, HMP&L and the LG&E Entities will execute an 
agreement providing for an appropriate.and reasonable allocation to the Station Two Facility of each of 
their anticipated general and administrative expenses associated with their respective performance 
obligations with respect to the Station Two Facility. In addition, on the Effective Date, Big Rivers and 
Henderson will amend the Systems Reserve Agreement, dated as of January 1, 1974, which requires each 
party to provide certain operating reserves to the other and to maintain certain reserve requirements for 
their respective electric systems while they remain interconnected. Pursuant to the amended agreement, 
the LG&E Entities will agree to undertake to provide Henderson with certain of the operating reserves 
required for its electric system. 

Payments During LG&E Transaction 

On the Effective Date, Big Rivers will receive an initial payment of approximately $55,856,600 
(the "Initial Fixed Payment") and a closing enhancement payment of $12.1 million. In addition, WKEC 
and the Station Two Subsidiary will purchase on the Effective Date certain inventory and personal 
property of ,Big Rivers used in the operation of the.Facilities and the Station Twq Facility at an agreed- 
upon value currently estimated by Big Rivers to be approximately $37.5 million. Theinventory Of Big 
Rivers sold to WKEC will consist of fuel and scrubber reagents, spare parts, and other materials and 
supplies held for use in connectjon with the operation of the Facilities and the Station TWO Facility and 
all of Big Rivers' rights and interest in SO, allowances with vintage years prior to the calendar year of 
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the Effective Date (the "Inventory"). The personal property sold by Big Rivers to WKEC will consist 
of certain property currently used or held exclusively for use in connection with the operation of the 
Facilities and the Station Two Facility (the "Personal Property"). On the Effective Date, Big Rivers also 
will assign to WKEC certain intangible assets, including its rights under real property leases, equipment 
leases, permits, intellectual property, and contracts used or held exclusively for use in connection with 
the operation of the Facilities and Station Two Facility (the "Intangible Assets"), and WKEC will assume 
all of Big Rivers' obligations under the Intangible Assets which first arise or accrue-on or after the 
Effective Date. 

On the Effective Date, Big Rivers will execute the Settlement Note in favor of LEM. The 
Settlement Note will require Big Rivers to pay to LEM approximately $19.7 million, with interest, over 
a 25-year period (regardless of whether the LG&E Transaction is terminated before the end of 25 years). 
This payment is consideration for LEM's assumption of the risk of unforeseen costs with respect to power 
to be supplied to or for the use of the Smelters and other changes made to the LG&E Transaction in the 
period between the confirmation of the Plan of Reorganization and the approval on June I ,  1998 of the 
modification to the Plan of Reorganization, including increased financial responsibility for financing 
capital improvements. See "REORGANIZATION-Agreements Between Big Rivers, the Members, the 
LG&E Entities and the Smelters." 

Pursuant to the terms of the Interim Wholesale Marketing Assistance Agreement, dared June 18, 
1997, between Big Rivers and LEM, as amended (the "Interim Marketing Agreement"), Big Rivers will 
pay to LEM a non-refundable marketing payment (the "Marketing Payment") on the Effective Date, in 
an amount determined as follows: (a) if the Effective Date occurs on or before July 1, 1998, the 
Marketing Payment will be $5 million; (b) if the Effective Date occurs following July 1, 1998 but prior 
to August 1, 1998, the Marketing Payment will be $5 million plus the product of (i) $2 million and (ii) 
a fraction, the numerator of which is the total number of days following July 1, 1998 through and 
including the Effective Date and the denominator of which is 30; and (c) if the Effective Date occurs 
following July 31, 1998, the Marketing Payment will be $7 million. If the Marketing Payment exceeds 
$5 million, LEM will enter into a demand note in favor of RUS. This note will require LEM to pay 
RUS such amount received in excess of $5 million on behalf of Big Rivers if Big Rivers ever defaults 
to RUS up to the amount of such default and subject to Big Rivers' obligation to repay LEM after 
repayment of all of its debt to the RUS, Ambac and certain other creditors including all mounts due 
under the Bonds. 

- 

Beginning on the second anniversary of the Effective Date, WKEC will pay Big Rivers annual 
lease payments of approximately $31 million on a monthly basis. These monthly payments are subject 
to adjustment for certain environmental costs and changes in the amount of power purchased by Big 
Rivers from LEM over the LG&E Transaction Term. Finally, the Station Two Agreement subjects the 
monthly fixed payments to adjustment if the output from the Station Two Facility in excess of 
Henderson's needs generally is not available to LEM or the Station Two Subsidiary for purchase based 
on certain actions of Big Rivers. 

During the first two years following the Effective Date, LEM will make monthly advances to Big 
Rivers totaling $50 million. During the next three years, Big Rivers will repay, solely by an Offset 
mechanism, a total of $60 million, by paying $15 million during the third year of the LG&E Transaction 
Term, $20 million during the fourth year, and $25 million during the fifth year. , . 

Each month from the Effective Date through January, 2012, WKEC also will pay to Big Rivers 
the Monthly Margin Payments pursuant to the Lease. These payments are intended to compensate Big 
Rivers for the loss of profits it anticipated receiving from the sale of power to Green River and 
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Henderson Union for resale to the Smelters. See "REORGANIZATION-Agreements Between Big 
Rivers, the Members, the LG&E Entities and the Smelters." 

Big Rivers and the LG&E Entities have agreed to certain incremental payments by Big Rivers 
to the LG&E Entities primarily related to incremental revenue Big Rivers may receive based on the future 
volume of Tier 3 transmission reserved on Big Rivers' transmission system by Henderson Union and 
Green River for Tier 3 power consumed at retail by Alcan and Southwire. With respect to future Tier 
3 Demand of Alcan, Big Rivers will, commencing on the second occurrence of a 25th day of the month 
after the Effective Date, pay LEM through January 25,2004, an amount equal to 34.3% of the revenues 
received by Big Rivers from Henderson Union or its wholesale supplier from transmitting Tier 3 Demand 
to Alcan during the preceding month. No such payments will be made by Big Rivers to LEM unless 
incremental revenues are received by Big Rivers from Henderson Union or its wholesale power supplier 
for transmitting Tier 3 Demand sold to Alcan. With respect to Southwire, so long as Green River agrees 
to a ten-year take-or-pay minimum commitment of $1 million per year for transmission of Tier 3 Demand 
for Southwire, commencing January 1, 2001 and terminating December 31, 2010, Big Rivers will pay 
to LEM $400,000 plus the lesser of $258,320 or the amount in excess of $1 million (subject to certain 
adjustments in the event Big Rivers' rates for transmission are below $0.98 per kW month for firm point- 
to-point transmission service) received by Big Rivers for service during such period from Green River 
or its wholesale power supplier for transmitting Tier 3 Demand sold to Southwire. 

During the LG&E Transaction Term, Big Rivers will be entitled to certain credits against amounts 
it owes to LEM under the Power Purchase Agreement. Each month during the first fifty-five months of 
the LG&E Transaction Term, Big Rivers will receive a credit of $89,000. For the year 201 1, Big Rivers 
will receive a credit of $2,610,557. For the year 2012 and each subsequent year during the LG&E 
Transaction Term, Big Rivers will receive a credit of $4,110,750. __ 

Big Rivers and WKEC will share certain costs relating to the Facilities during the LG&E 
Transaction Term, including property taxes, capital expenditures which are necessary to maintain the 
current capacity of the Facilities or to comply with the requirements of law, and certain increased 
operation and maintenance costs attributable to a change in environmental law after the Effective Date. 
The portion of each of these costs to be borne by each party will change during the LG&E Transaction 
Term to reflect changes in the maximum and minimum annual and hourly power purchase amounts under 
the Power Purchase Agreement in 2011, again in 2012 and if Big Rivers elects to reduce the maximum 
and minimum annual and hourly power purchase amounts. 

Operation of the Facilities 

On the Effective Date, WKEC will lease the Facilities from Big Rivers pursuant to the Lease. 
Similarly, the Station Two Subsidiary will assume certain obligations of Big Rivers relating to the 
operation of the Station Two Facility. As lessee of the Facilities, WKEC will have title to the power 
generated by the Facilities. The Station Two Subsidiary, as Big Rivers' assignee, will purchase a portion 
of the power generated by the Station Two Facility from Henderson. WKEC (with respect to the 
Facilities) and the Station Two Subsidiary (with respect to the Station Two) will be responsible generally 
for the operation, maintenance, and management of the Facilities and the Station Two Facility, the 
oversight of the design, construction and placing into service of all capital assets, and the development 
of an annual capital budget and annual operations and maintenance ("O&M") budget for the Facilities and 
the Station Two Facility. See "Lease" and "Station Two Agreement" in Appendix-B. 

- ., 

WKEC and the Station Two Subsidiary, as applicable, have agreed to indemnify Big Rivers for 
any and all claims, losses, damages, costs and expenses incurred by Big Rivers as a result of WKEC's, 
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the Station Two Subsidiary's or any of their affiliates', operation or use of the Facilities and the Station 
Two Facility, except for losses caused by certain actions of Big Rivers or certain environmental liabilities 
for which Big Rivers has agreed to assume responsibility. See "Participation Agreement" and "Station 
Two Agreement" in Appendix B .  

WKEC or the Station Two Subsidiary (as appropriate) will assume and agree to discharge Big 
Rivers' performance obligations arising after the Effective Date with respect to the Intangible Assets. 
WKEC or the Station Two Subsidiary (as appropriate) will be responsible for maintaining and replacing 
any and all Intangible Assets needed to operate the Facilities and the Station Two Subsidiary in a manner 
consistent with prudent utility practice. WKEC.will be responsible for communicating with Big..Rivers 
regarding the status of the Intangible Assets that are used in connection with the ,Facility., .Such 
communications will occur through the Operating Committee formed by Big Rivers and WKEC, discussed 
below. See "Operations of Big Rivers During the Term of the LG&E Transaction" herein. Similarly, 
the Station Two Subsidiary will have the responsibility of informing the Operating Committee formed of 
representatives of the Station Two Subsidiary and Big Rivers of material changes to the Intangible Assets 
relating to the Station Two Facility. To the extent a permit or other regulatory approval needed to 
operate the Facilities or the Station Two Facility cannot be assigned to WKEC or the Station Two 
Subsidiary on the Effective Date, Big Rivers will make such permit available to WKEC or the Station 
Two Subsidiary, to the extent possible, at no additional charge. 

LEM will provide generation-based ancillary services needed to support the operation of Big 
Rivers' transmission facilities using its rights to plant output purchased from WKEC and the Station Two 
Subsidiary. Big Rivers and WKEC will share responsibility for property taxes, capital expenditures and 
certain O&M expenditures related to the Facilities according to agreed upon cost allocations. See "Power 
Purchase Arrangements Between Big Rivers and LG&E" herein and "Lease" and "Participation 
Agreement" in Appendix B. Similar provisions will apply with respect to the Station Two Facility 
pursuant to the Station Two Agreement. 

Power Purchase Arrangements Between Big Rivers and LEM 

- 

Following the Effective Date, WKEC, as lessee of the Facilities, will own all of the power 
generated by the Facilities and may sell such output to LEM. Similarly, the Station Two Subsidiary will 
own Big Rivers' contractual entitlement to the output of the Station Two Facility and may sell such output 
to LEM. Pursuant to the Power Purchase Agreement, LEM will sell certain quantities of power to Big 
Rivers, subject to certain hourly and annual minimums and maximums and other contract requirements. 
This power will be in addition to power Big Rivers acquires from the SoutheasternPower Administration 
("SEPA"). LEM will commit to make this power available for sale at prices established in the Power 
Purchase Agreement. 

Sources of Power 

The Power Purchase Agreement will not link the power LEM sells to Big Rivers to the power 
produced by the Facilities and the StationTwo Facility. The Power Purchase Agreement will not obligate 
LEM to supply power to Big Rivers from any particular source but it will require delivery of certain 
amounts of power on Big Rivers' transmission system at points of delivery specified at the time Of 

scheduling. As a result, the obligation of.LEM to supply power to Big Riyers,will be:indcpendent of the 
continued production of power from the Facilities and the Station Two Facility, provider& Rivers does 
not default on any of its obligations under the agreements relating to the LG&E Transaction. 
Accordingly, the Power Purchase Agreement requires LEM to continue to deliver power to Big Rivers, 
subject to certain uncontrollable forces, even if the production of power at the Facilities or the Station 
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Two Facility is inhibited as long as such occurrence is not caused by an event of default by Big Rivers. 
However, although LEM will not be obligated to supply power to Big Rivers from the Station Two 
Facility, Big Rivers will be required to use power LEM sells to it which is from the Station Two Facility 
to serve loads located in the two counties subject to the Station Two Facility's two-county restriction. 

Maximum and Minimum Hourly and Annual Power Purchase Amounts 

The Power Purchase Agreement will establish minimum hourly and annual power purchase 
amounts which Big Rivers will be required to take and certain maximum hourIy and annual power 
purchase amounts LEM will be required to make available to Big Rivers. These hourly and annual 
maximum and minimum quantities of power have been established at fixed quantities -that.change ,over 
four separate periods through 2000,2010,201 1 and thereafter. These quantities are based on Big Rivers' 
expected load requirements over each year of the LG&E Transaction. See "REORGANIZATION- 
Agreements Between Big Rivers, the Members, the LG&E Entities and the Smelters" above. 

Together, the minimum hourly and annual power purchase amounts and the maximum hourly and 
annual power purchase amounts will be the "Contract Limits" referred to in the Power Purchase 
Agreement. Power purchased by Big Rivers in amounts up to the maximum hourly and annual amounts 
will be referred to as "Base Power." The Power Purchase Agreement establishes the rates for Base 
Power. During the LG&E Transaction Term, LEM will not provide power at guaranteed rates to Big 
Rivers above the specified amounts of Base Power. Big Rivers will be responsible for arranging for other 
deliveries of power (from third-parties or from LEM under a separate agreement) when the hourly and 
annual maximums are exceeded. However, in addition to Base Power, LEM will provide power to Big 
Rivers to service its obligations under existing wholesale power sales agreements between Big Rivers and 
HMP&L, Oglethorpe Power Corporation ("Oglethorpe"), and Hoosier Energy Rural Electric Cooperative, 
Inc. ("Hoosier" and, collectively with Oglethorpe and HMP&L, the "Existing Off-System Wholesale 
Power Customers") in exchange for Big Rivers paying to LEM any amounts Big Rivers actually collects 
for such power. 

1 

Subject to the applicable Contract Limits, Big Rivers may schedule and purchase any amount of 
Base Power from LEM during the LG&E Transaction Term. Although Big Rivers will be required by 
the minimum hourly power purchase amounts to purchase from LEM the lesser of a stated minimum 
amount or the amount of power required to meet the Members' full power requirements in each hour 
(exclusive of the Smelter load) or pay the applicable penalty for amounts not taken, the Power Purchase 
Agreement does not prevent Big Rivers from paying this penalty in certain hours to purchase lower cost 
power, if available, from others or reselling a portion of its purchases of Base Power from LEM in other 
hours (excess to the needs of its Members) to a third-party. Big Rivers also may purchase only its 
minimum obligation and purchase additional power to meet its Members' loads in excess of the stated 
minimum from other suppliers (without penalty, provided both hourly and annual minimum obligations 
are met). As a result, Big Rivers may be able to arbitrage this power purchased from LEM. These 
arbitrage opportunities will he available in any hour in which Big Rivers' power purchase rate from the 
market plus any applicable hourly penalty in which such power is not taken is less than the amount which 
Big Rivers would be charged by LEM at Base Power rates or in which it can resell Base Power at a profit 
(after transaction costs). 

Failure Io Purchase Minimum Amounts 

If Big Rivers does not purchase an amount of Base Power from LEM equal to or in excess of the 
minimum annual amount during the course of a year, the Power Purchase Agreement provides that Big 
Rivers will be deemed to have received a certain percentage of the difference in the amount of power 
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actually purchased from LEM and the minimum annual amount. LEM will bill Big Rivers for such 
percentage of the shortfall as if Big Rivers had purchased that amount. In effect, this payment will 
penalize Big Rivers for failing to schedule and purchase such amount of power held in reserve by LEM. 

The minimum hourly power purchase amounts will constitute a minimum hourly obligation on 
Big Rivers equal to the lesser of the actual load in that hour of the Members (exclusive of power supplied 
by the Members to the Smelters) or the applicable specified minimum hourly amount. In hours where 
Big Rivers fails to purchase such amount, Big Rivers will be treated as having purchased a certain 
percentage of the difference between the amount of power actually taken and the applicable minimum. 
As a result, Big Rivers will pay for such percentage of the minimum required power not taken according 
to the then-applicable Base Power price. This payment will penalize Big Rivers for failing to purchase 
power as contracted. In such cases, LEM may resell such excess power in that hour. 

To prevent hourly penalties from amounting to more than that which would apply if Big Rivers 
failed to purchase such power on an annual basis, Big Rivers' cumulative annual obligation for failing 
to meet minimum hourly and annual power purchase amounts will be limited to a certain percentage of 
the product of the minimum annual power purchase amount and the applicable Base Power sales rate. 
In this way, Big Rivers will be protected from excessive hourly minimum take penalties. 

Adjustmeni of Contract Limits 

- The Power Purchase Agreement will allow Big Rivers, subject to certain limitations, to adjust 
the Contract Limits downward at any time subsequent to December 31, 1998, by giving written notice 
to LEM. Contract Limits reductions will be limited to a maximum of 12 MW in any one-year period 
and a maximum of 72 MW over the term of the Power Purchase Agreement. Any reduction to one of 
the Contract Limits will be made as a uniform decrease to all four Contract Limits. Once made, any such 
reduction will remain effective for the balance of the term of the Power Purchase Agreement. NO 
reduction will occur until the expiration of iwo consecutive full calendar years after notice of such 
reduction has been given. Further, the minimum annual power purchase amount will not be permitted 
to be less than 102% of the loads of the Members (excluding the Smelters) in the prior year. 

If Big Rivers adjusts the Contract Limits, the other agreements relating to the LG&E Transaction 
will require a corresponding adjustment that renders WKEC liable for increased rental payments and that 
renders WKEC liable for an increased portion of the cost of property taxes according to the new ratio 
of power retained from the Facilities and the Station Two Facility and made available to LEM for Sale 
other than to Big Rivers. 

Rates 

From the Effective Date through December 31, 2001, the Power Purchase Agreement obligates 
LEM to offer Big Rivers Base Power in amounts within the Contract Limits at a fixed price of $0.018917 
per kWh. Rates will rise annually to $0.020947 per kWh in 201 1, before decreasing to $0.020267 per 
kwh in 2012. Thereafter, rates will again increase annually to $0.023717 per kWh in 2022. 

The rates charged by LEM to Big Rivers may be adjusted in 2004, 2011 and 2018 based on the 
Coal Index (DRI Price of Coal to Electric Utilities - National) and the Labor Index (DRI Unit Labor Cost 
- National) and the comparison of a calculated reference rate against specified baseli&'er&s set forth in 
the Power Purchase Agreement. Because the baseline rates will be set at relatively wide ranges, Big 
Rivers does not anticipate that rates will change dramatically during the term of the Power Purchase 
Agreement based on adjustments for fuel and labor costs. Consequently, Big Rivers will be liable only 



for portions of large cost increases and LEM will be liable to reduce prices only in the case of large cost 
reductions. Big Rivers has estimated that no adjustment would have occurred if the Power Purchase 
Agreement had been in effect for the seven years prior to 1996. 

Relationship with Existing Off-System Wholesale Power Customers 

Throughout the LG&E Transaction Term, Big Rivers will remain obligated to supply power under 
its existing off-system wholesale power contracts with Existing Off-System Wholesale Power Customers. 
LEM will provide Big Rivers with power over and above Base Power'in amounts sufficient to supply 
these needs during the LG&E Transaction Term. ' As payment forthis power, Big Rivers will pay LEM 
an amount equal to the net revenues collected by Big Rivers under each of the agreements with .the 
Existing Off-System Wholesale Electric Customers. This power provided by LEM will be in addition 
to the Contract Limits and will not be used in calculating compliance with annual or hourly minimum or 
maximum power purchase amounts. 

Ancillary Generation Services 

Big Rivers will be entitled only to the amounts of power sold to it under the Power Purchase 
Agreement because Big Rivers will lease the Facilities to WKEC and allow certain of its rights and 
obligations in the Station Two Facility to be assumed by the Station Two Subsidiary. In order to provide 
for generation-based ancillary services required to operate the transmission system, LEM has agreed to 
supply these generation-based ancillary services to Big Rivers for service to the Members and to third- 
party transmission customers of Big Rivers. With respect to volumes of power to be sold to Big Rivers' 
Members and the Existing Off-System Wholesale Customers, LEM has agreed to provide certain specified 
quantities of these generation-based ancillary services to Big Rivers as part of the price of Base Power 
and power sold by LEM to Big Rivers for subsequent resale to the Existing Off-System Wholesale 
Customers. With respect to third-party transmission customers and Big Rivers' needs for service to the 
Members in excess of the specified quantities of such services supplied at no additional charge, LEM has 
agreed to provide Big Rivers certain generation-based ancillary services needed to support transmission 
services, at separate cost if not otherwise provided, as needed by Big Rivers in its role as transmission 
system operator. These services will be provided to Big Rivers at cost-based tariffs which Big Rivers 
will pass through to its transmission customers as applicable through the Tariff. 

Required Regulatory Approvals 

- 

The LG&E Transaction will require certain regulatory approvals from FERC and the KPSC prior 
to the implementation of the LG&E Transaction on the Effective Date. 

FERC 

Because Big Rivers is a rural electric cooperative with loans from RUS outstanding, Big Rivers 
is subject to only limited regulation by FERC and is not required to obtain authorization from FERC to 
perform its obligations under the Lease. Although the LG&E Entities are subject to FERC jurisdiction, 
the LG&E Entities have requested that FERC disclaim jurisdiction over certain aspects of the LG&E 
Transaction. On June 29, 1998, FERC issued an order disclaiming jurisdiction over any transfer of assets 
resulting from the LG&E, Transaction and the Station Two Subsidiary's assumption of certain of Big 
Rivers' rights to operate the Station Two Facility and purchase power fromthe Station TWO Facility that 
is in excess of the needs of Henderson. WKEC and the Station Two Subsidiary also have obtained 
approval from FERC to make sales to LEM at market-based rates pursuant to the Federal Power Act 
("FPA") which is necessary for WKEC and the Station Two Subsidiary to perform their obligations. In 
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addition, as part of the June 29, 1998 order, FERC accepted LEM's generation-based ancillary services 
rates. 

An order from FERC also is required granting "exempt wholesale generator" status to W C .  
This request was filed April 30, 1998 and amended on May 7, 1998, and June 15, 1998. It will be 
deemed approved if not acted upon by FERC within 60 days after filing of the last amendment, but 
WKEC has requested that FERC issue an order no later than July 14, 1998. 

KPSC Application 

The LG&E Transaction also requires the approval of the KPSC. On June 30, 1997, Big Rivers 
and the LG&E Entities filed the application to obtain such approval. Specifically, the application 
requested orders from the KPSC granting (ij approval of the Interim Rates; (ii) approval of the 
Transaction Rates; (5) approval of the amendments to the Wholesale Power Contracts; (iv) approval of 
the LG&E Transaction; and (vj certain other approvals necessary to effectuate the Plan. 

On April 30, 1998, the KPSC issued an order with respect to the Application of Big Rivers and 
affiliates of LEC for approval of the LG&E Transaction and the Transaction Rates. The KPSC approved 
the LG&E Transaction in principle, subject to review of the final drafts of the transaction documents, but 
ordered certain modifications to the rate structure for the Smelters and the large industrial customers. 
The modifications made by the KPSC to the rate structure, along with certain other modifications to the 
Plan negotiated among the parties, were incorporated into the Plan and accepted by those parties whose 
consent was required thereunder and approved by the Bankruptcy Court on June 1, 1998. - 

The KPSC, in its April 30, 1998 order, directed the creation of a new docket (KPSC Case No. 
98-267) in which it proposed to review the final drafts of the documents relating to the LG&E 
Transaction for consistency with the transaction it had approved in principle. The hearing in that case 
was held on July 6, 1998, and Big Rivers expects an order on or before July 15, 1998. 

The KPSC orders approving the LG&E Transaction, including the authorization for Big Rivers 
to enter into the transaction documents related thereto, are subject fo final resolution of any petitions for 
rehearing and to any appeals. Every order entered by the KPSC continues in force until the expiration 
of the time, if any, named by the KPSC in the order or until revoked or modified by the KPSC, unless 
the order is suspended, or vacated in whole or in part, by order or decree of a court of competent 
jurisdiction. 

The two KPSC orders involved in the LG&E Transaction are the order dated April 30, 1998, in 
P.S.C. Case No. 97-204 (the "April Order"), and the order anticipated to be delivered on or before July 
15, 1998, in P.S.C. Case No. 98-267 (the "July Order"). The times for seeking rehearing and for the 
appeal of the April Order have expired, except to the extent that rehearing granted by the KPSC in that 
case on June 11, 1998 (the "June Order"), has tolled the time for appeal. In the June Order, the KPSC 
granted a rehearing on two issues, one of which would be mooted if a favorable order is received in the 
July Order and the other of which would be mooted by the consummation of the LG&E Transaction in 
July or August, 1998. 

Any party to Case No. 98-267 may seek rehearingby the KPSC of the July Order until thirty 
days following the issuance of the order. The KPSC must either grant or deny an'application for 
rehearing within twenty (20) days after it is filed, and failure of the KPSC to act upon the application 
within that period is deemed a denial of the application. If such rehearing were to be granted, the KPSC 
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could change, modify, vacate or affirm its former orders, and make and enter such order as it deems 
necessary. 

Any party to Case No. 98-267 may appeal the July Order by filing an action in the Franklin 
Circuit Court on or before thirty (30) days following the issuance of the July Order, or within twenty (20) 
days after its application for rehearing has been denied by failure of the KPSC to act, or within twenty- 
three (23) days after service by mail of the final order on rehearing, when a rehearing has been granted. 
The Franklin Circuit Court may vacate or set aside the order or determination of the KPSC on the ground 
that it is unlawful or unreasonable, may grant injunctive relief in the manner and upon the terms provided 
by law, and may Temand the matter to the KPSC for the taking of newly discovered-evidence., .. 

Big Rivers' regulatory counsel is not aware that any party is planning to petition for rehearing 
or to appeal the April Order or the July Order, and is not aware of any meritorious issue upon which a 
rehearing or an appeal could be based. Every order entered by the KPSC continues in force until the 
expiration of the time, if any, named by the KF'SC in the order; or until revoked or modified by the 
KPSC, unless the order is suspended or vacated in whole or in part, by order or decree of a court of 
competent jurisdiction. Due to the absence of statutory or decisional authority, Big Rivers' regulatory 
counsel is unable to express any opinion as to the effect which any order resulting from a rehearing or 
an appeal would have upon the validity of the approvals by the KPSC or the agreements entered into by 
Big Rivers in reliance upon such approvals and, therefore, upon the validity and enforceability of the 
agreements entered into by Big Rivers in reliance upon such approvals. 

Operations of Big Rivers During the Term of the LG&E Transaction 

Throughout the LG&E Transaction Term, Big Rivers will continue to (i) own all the Facilities, 
(ii) own and operate all its transmission facilities, and (iii) meet the power requirements of its Members 
and certain third parties (other than with respect to power and energy for the Smelters). Specifically, Big 
Rivers will retain its existing obligations under the Wholesale Power Contracts with the Members (as 
modified with respect to termination of Big Rivers' obligation to supply power to the Members for resale 
to the Smelters). Moreover, Big Rivers will retain all rights arising under existing wholesale power 
purchase agreements with the Existing Off-System Power Customers (the "Existing Off-System Wholesale 
Power Contracts") throughout the remaining term of such contracts and certain extensions entered into, 
consistent with the Power Purchase Agreement. Big Rivers will continue to perform its obligations with 
respect to the Existing Off-System Wholesale Power Contracts using power purchased from LEM. 

From the Effective Date through the expiration of the Electric Service Agreements between 
Henderson Union and Alcan and between Green River and Southwire on December 31, 2011 and 
December 31, 2010, respectively, Big Rivers will not supply any power to Henderson Union and Green 
River for resale to Alcan and Southwire as Tier 1 Demand and Tier 2 Demand. On the Effective Date, 
LEM will enter into the LEM Wholesale Power Agreements with Henderson Union and Green River to 
sell power to those Members for resale to Alcan and Southwire, including Tier 3 requirements through 
a certain date. 

Upon expiration of the LG&E Transaction Term, control over the Facilities, together with any 
capital improvements made during the LG&E Transaction Term which may have been paid for by 
WKEC, will revert to Big Rivers at no cost. Big Rivers will retain full ownership and control of its 
transmission facilities at all times during the LG&E Transaction Term. Big Rivers ako will retain 
ownership and control over all of: its other assets not subject to the Lease. 

c 
18 



Pursuant to the Lease, Big Rivers and the LG&E Entities will work together through a committee 
structure throughout the LG&E Transaction Term, which, among other things, will make decisions 
regarding capital expenditures needed to comply with applicable laws and regulations and to maintain the 
capacity of the Facilities at their current levels. Big Rivers and WKEC each will pay an agreed share 
of the cost of such capital expenditures at the time such expenditures are made subject to the provisions 
of the Lease. At the end of the LG&E Transaction Term (or upon the earlier termination of the LG&E 
Transaction) or upon any sale by Big Rivers of the Facilities, Big Rivers will pay the LG&E Entities an 
amount based on the remaining value of any assets funded by LG&E. 

Financial Information Relating to LEC 

LEC files reports and other information with the Securities and Exchange Commission (the 
"SEC") under the Securities Exchange Act of 1934. Information about LEC is set forth in its Annual 
Report on Fonn 10-K for the fiscal year ended Deceniber 31, 1997, and its Quarterly Reports for period 
ended June 30, 1997, September 30, 1997 and March 31, 1998. Copies of these filings can be inspected 
and copied at the offices of the SEC in Washington D.C., New York, New York and Chicago, Illinois. 
In addition, the SEC maintains a World Wide Web site (http://www.sec.gov) that contains information 
statements and other information regarding registrants such as LEC thai file electronically with the SEC. 

Summary of LG&E Transaction Agreements 

Summaries of certain principal agreements relating to the LG&E Transaction are contained in 
Appendix B to this Remarketing Circular. The agreements summarized include the Participaiion 
Agreement, the Power Purchase Agreement, the Lease, the Station Two Agreement, the LEC Guarantee, 
the LG&E Mortgages and the Nondisturbance Agreement. These summaries do not purport to be 
complete or definitive and are qualified in their entirety by reference to such documents. 

- 

GENERAL 

Cooperative principles 

Cooperatives such as Big Rivers are business organizations owned by their members, which are 
also either their wholesale or retail customers. As nonprofit organizations, cooperatives are intended to 
provide low cost services to their members, in pan by eliminating the need to produce profits or a return 
on equity. Cooperatives may make sales to non-members, the effect of which is generally to reduce costs 
to members. Today, cooperatives operate throughout the United States in such diverse areas as utilities, 
agriculture, irrigation, insurance and credit. 

All cooperatives are based on similar business principles and legal foundations. Generally, an 
electric cooperative designs its rates to recover its cost-of-service and plans to collect a reasonable amount 
of revenues in excess of expenses ( i . e . ,  margins) to increase its patronage capital. Any such margins, 
which are considered capital contributions from the members, are held for the accounts of the members 
without interest and returned to them when the board of directors of the cooperative deems it prudent to 
do so. The timing and amount of any actual return of capital to the members depends on the financial 
goals of the cooperative and the cooperative's loan and security agreements., 

~, , , ~~~.,,,; 
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BIG RIVERS ELECTRIC CORPORATION'S 
RESPONSE TO THE ATTORNEY GENERAL'S INITIAL REQUEST 

FOR INFORMATION TO JOINT APPLICANTS 

February 14,2008 
PSC CASE NO. 2007-00455 

tern 136) Identify the circumstances that led to Big Rivers owning and operating 
icilities up to the time of the bankruptcy filing which had excess capacity that was 
nable to be sold elsewhere, and describe how each of those circumstances have been 
ddressed since then or are otherwise not problematic at the current time. 

Lesponse) 

hanged from the 1980s and 1990s in the electric utility industry. Following the Unwind 
'ransaction closing, Big Rivers would have about 100 Megawatts of surplus capacity. 
'hat capacity, when not needcd to back-up any other Big Rivers generation off-line at 
hat time, will be sold in the market until such time as native load growth requires it. 
-oday a structured and liquid wholesale power market exists for day ahead and real time 
rading. Also in existence is a long term wholesale market wherc longer term sales and 
rurchases can be made. 

Please see the response to AG data request Item 135. In 2008 much has 

Ritness) Michael H. Core 

Item 136 
Page 1 of 1 
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BIG RIVERS ELECTRIC COWOMTION’S 
RESPONSE TO THE ATTORNEY GENERAL’S INITIAL REQUEST 

FOR INFORMATION TO JOINT APPLICANTS 

February 14,2008 
PSC CASE NO. 2007-00455 

tern 137) 
egal eiility including subsidiaries which are involved in the Lease Agreement, and 
ncluding the City of IlendersodCity of Ilenderson Utility Commission. 

Provide a diagram which depicts and describes the relationship of each 

Zesponse) See the attached. 

Witness) Michael f4. Core 

Item 137 
Page 1 of 1 
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BIG RIVERS ELECTRIC CORPORATION’S 
RESPONSE TO THE ATTORNEY GENERAL’S INITIAL REQUEST 

FOR MFORMATION TO JOINT APPLICANTS 

February 14,2008 
PSC CASE NO. 2007-00455 

tern 138) 
egal entity including subsidiaries which are involved in the Purchase Power Agreement. 

Provide a diagram which depicts and describes the relationship of each 

iesponse) 
9G data request Item 137. 

Please see the chart on Big Rivers-E.ON Structure provided in response to 

Witness) Michael H. Core 

Item 138 
Page 1 of 1 
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BIG RIVERS ELECTRIC CORPORATION’S 
RESPONSE TO THE ATTORNEY GENERAL’S INITIAL REQUEST 

FOR INFORMATION TO JOINT APPLICANTS 

February 14, 2008 
PSC CASE NO. 2007-00455 

ltem 139) 
Rivers actual power purchased under the Purchase Power Agreement, versus: 

For the most recent three year period, provide graphs which show Big 

a. Big Rivers’ required minimum hourly and annual power purchase 

mounts; and, 

b. The maximum hourly and annual power purchase amounts that 

LEM is required to make available to Big Rivers. 

Response) See attached chart 

Witness) C. William Blackburn 

Item 139 
Page 1 of I 
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BIG RIVERS ELECTRIC CORPORATION’S 
RESPONSE TO THE ATTORNEY GENERAL’S INITIAL REQUEST 

FOR INFORMATION TO JOINT APPLICANTS 

February 14,2008 
PSC CASE NO. 2007-00455 

tern 140) 
mounts versus those expected to be in effect under the Lease Agreement in: 

Compare the current minimum hourly and annual purchase power 

a. 2011; and 

b. 2012 

tesponse) See attached chart 

Nitness) C. William Blackburn 

Item 140 
Page 1 of 1 
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BIG RIVERS ELECTRIC COWORATION’S 
RESPONSE TO THE ATTORNEY GENERAL’S INITIAL REQUEST 

FOR INFORMATION TO JOWT APPLICANTS 

February 14,2008 
PSC CASE NO, 2007-00455 

tern 141) 
,how on a inoiithly basis for the past three years, payments (by type, e.g., monthly lease 
)ayments, smelter margins, transmission services, and showing any ad,justment items 

:eparately): 

Provide documents (in electronic spreadsheet file format, e.g., .XIS) which 

a. To Big Rivers from any E.ON subsidiary or entity under the Lease 

\greenlent; 

b. From Big Rivers to any EON subsidiary or entity under the Lease 

kgreement; 

c. To Big Rivers from any E.ON subsidiary or entity under the 

?urchase Power Agreement; and, 

d. From Big Rivers to any E.ON subsidiary or entity under the 

Purchase Power Agreement. 

Response) See the attached tables 

Witness) C. William Blackburn 

Item 141 
Page I of 1 
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BIG RIVERS ELECTRIC CORPORATION’S 
RESPONSE TO THE ATTORNEY GENERAL’S INITIAL REQUEST 

FOR INFORMATION TO JOINT APPLICANTS 

February 14,2008 
PSC CASE NO. 2007-00455 

tern 142) 
:ompared to other entities operating generation and transmission facilities, based on: 

Provide documents which show comparison of Big Rivers in size 

a. Net assets; 

b. Revenues; 

C. 

d. Generation capacity; and, 

e. Capitalization. 

Number of residential customers served; 

7esponse) 
ntities operating generation and transmission facilities, based on: 

The attached schedule provides a comparison of Big Rivers to othei 

a. Total assets; 

b. Total Operating Revenues; 

C. 

d. Generation capacity; 

e. Total Debt; and, 

f, Equity Ratio. 

Number of ultimate customers served; 

Big Rivers does not have access to information for net assets and total capitalization for 

sther entities operating generation and transmission facilities. 

Witness) C. William Blackburn 

Item 142 
Page 1 of 1 
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Company 
Kenerg y 
Jackson Purchase 
Meade County 
Louisville Gas & Electric 

BIG RIVERS ELECTHC CORPORATION’S 
RESPONSE TO THE ATTORNEY GENERAL’S INITIAL REQUEST 

FOR INFORMATION TO JOINT APPLICANTS 

February 14,2008 
PSC CASE NO. 2007-00455 

Cents per kWh 
6.468 
6.429 
6.419 
6.783 

tern 143) 
ipdates this “average residential rate’’ comparison for the entities depicted to the current 
ime. 

Please refer to Exhibit 40, page 42. Please provide a document which 

tesponse) 
)f July 01,2006: 

The following information is a comparison of residential electric bills as 

Witness) C. William Blackbum 

Item 143 
Page 1 of 1 
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BIG RIVERS ELECTRIC CORPORATION’S 
RESPONSE TO THE ATTORNEY GENERAL’S INITIAL REQUEST 

FOR INFORMATION TO JOINT APPLICANTS 

February 14, 2008 
PSC CASE NO. 2007-00455 

tern 144) 
vhich update the statistics in each table to include the years 2005-2007. 

Please refer to Exhibit 40, pages 44-47. Please provide documents 

lesponse) 
)ages 44-47 of Exhibit 40, to include the years 2005-2007. 

Attached are documents which update the statistics in each table, on 

Witness) C. William Blackburn 

Item 144 
Page 1 of 1 



The following documents update the tables in Exhibit 40, pages 44-47. 

Table 1 
SELECTED STATISTICS OF EACH MEMBER 

(as of December 31) 
Kenergy Meade Jackson Purchase 

- 2007 
Avg. Monthly Residential Rev. ($) ... 4,170,143 1,831,843 2,141,500 
Avg. Monthly kWh ............................ 64,058,176 29,264,254 34,553,055 
Avg. Residential Rev. (centsikwh) ... 6.51 6.26 6.20 

Times Interest Earned Ratio .............. 1.59 I .54 1.31 
EquityiAssels ..................................... 25% 29% 39% 
EquityiTotal Capitalization ............... 30% 31% 43% 

.___ 2006 
Avg. Monthly Residential Rev. ($) ... 3,662,989 1,691,448 1,987,332 
Avg. Monthly kWh ............................ 59,246,088 26,795,891 3 1,904,583 
Avg. Residential Rev. (centslkwh) ... 6.18 6.31 6.23 

Times Interest Earned Ratio .............. 
EquityiAssets ..................................... 
EquityiTotal Capitalization ............... 

.70 1.50 .96 
25% 29% 39% 
31% 32% 42% 

- 2005 
- Avg. Monthly Residential Rev. ($) ... 3,776,928 1,703,018 2,041,414 

Avg. Monthly k w h  ............................ 61,038,775 27,085,249 32,891,128 
Avg. Residential Rev. (centsikwh) ... 6.19 6.29 6.21 

Times Interest Earned Ratio .............. 1.35 1.71 1.72 
EquityiAssets ..................................... 27% 31% 41% 
EquityiTotal Capitalization ............... 33% 34% 45% 



Table 2 
AVERAGE NUMBER OF CONSUMERS SERVED BY EACH MEMBER 

PER MONTH BY ~ Q N S f f ~ ~ R  CLASS 
(Year ended December 31) 

_. 2007 
Residential Service 
Commercial & Industrial ................ 
Other ............................................... 

Total Consumers Served ....... 

- 2006 
Residential Service ......................... 
Commercia1 & Industrial ................ 
Other ............................................... 

Total Consumers Served ....... 

- 2005 
Residential Service ................... 
Commercial & Industria1 ................ 
Other ............................................... 

Total Coiisumers Served ....... 

Kenergy 

44,758 
9,503 

76 
54,337 

44,420 
9,364 

76 
53,860 

45,016 
8,174 

74 
53,264 

Table 3 

Mcade 

25,453 
2,041 

6 
27,500 

25,001 
2,001 

6 
27,008 

24,532 
1,977 

6 
26,515 

Jackson Purchase 

25,782 
2,952 

13 
28,747 

25,608 
2,840 

13 
28,461 

25,330 
2,764 

11 
28,105 

ANNUAL MWh SALES BY CONSUMER CLASS OF EACH MEMBER 
(Year ended December 31) 

- 2007 
Residential Service ........................ 
Coimercial & Industrial.. ... 
Other .............................................. 

‘Total MWh Sales .................. 

2006 

Commercial & Industria 

.................. 

2005 
Residential Service ........................ 
Commercial & Industrial ............... 
Other 

_. 

Total MWh Sales 

ICenergy 

768,698 
8,602,978 

1,583 
9,373,259 

710,953 
8,666,412 

1,512 
9,378,877 

732,465 
8,614,052 

1,523 
9,348,040 

Meade Jackson Purchase 

351,171 
101,494 

1,003 
453,668 

321,551 
94,473 

1,006 
41 7,030 

325,023 
95,009 

992 
421,024 

414,637 
265,115 

1,657 
681,409 

382,855 
246,707 

649 
630,211 

394,694 
252,991 

676 
648,361 



Table 4 
ANNUAL REVENUES BY CONSUMER CLASS OF EACH MEMBER 

(Year ended December 31) 

Kenergy Meade Jackson Purchase 

2007 
$25,697,996 Residential Service ........................ $50,041,715 $21,982,113 

Coinmercial & Industrial ............... 304,081,544 6,857,483 13,587,009 

- 

Other .............................................. 21 9,014 64,438 87,394 
Total Electric Sales ................. $354,342,273 $28,904,034 $39,372,399 

Other Operating Revenue .............. 1,531,503 862,710 993,479 
Total Operating Revenue ........ $355,873,776 $29,766,744 $40,365,878 

PP 

2006 
Residential Service $43,955,864 $20,297,372 $23,847,988 

Other .............................................. 204,207 64,593 76,728 
Total Electric Sales ................. $322.565.980 $26,835,599 $36,457,368 

- 
........................ 

Commercial & Industrial ............... 278,405,909 6,473,634 12,532,652 

, .  . .  . .  
Other Operating Revenue .............. 1,271,597 838,425 939,005 

Total Operating Revenue ........ $323,837,577 $27,674,024 $37,396,373 
m_l PP 

2005 
Residential Service ........................ $45,323,132 $20,436,215 $24,496,967 
Commercial & Industrial ............... 242,478,758 6,426,897 12,370,027 

- 

Other .............................................. 
Total Electric Sales ................. 

204,262 63,857 76,537 
$288,006,152 $26,926,969 $36,943,531 

Other Operating Revenue .............. 1,258,706 830,085 981,669 
Total Operating Revenue ........ $289,264,858 $27,757,054 $37,925,200 

~ 



Table 5 
§ ~ M A ~ Y  OF OPERATING RESULTS OF EACH MEMBER 

(Year ended December 31) 

2007 
Operating Revenue & Patronage Capital .... 

Other Operating Expenses.. . . 

Other Income ..... . . . . . . . . . . . . . . 

Interest on Long-term Deb1 (1) 

- 

Electric Operating Margin ... 

. . . . . . . . . , . . , . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . 
- 2006 
Operating Revenue & Patronage Capital .... 
Depreciation & Amortization ...................... 
Other Operating Expenses ._. .. . . . . . . . . . . . . . . . . . . . .. . 

Electric Operating Margin ...................... 
Other Income ...... 

Gross Operating Margin ......................... 
................ .. ............ .. 

- 
Tax Expenses ......_......... 
Other Deductions 

2005 
Operating Revenue & Patronage Capital .... 
- 

. . . . . . . . . . . . , , . . . . . . . . . . 
Gross Operating Margin 

Interest on Long-term Dcbt (1) ................... 
Tax Expenses ................... 
Other Deductions.. ...... . . .. . 

Ne1 Margins ................ 

Kcnergy Meade 

$355,873,776 
7,415,079 

340,042,623 
$8.416,074 . .  

1,256,081 
$9,672,155 

5,703,124 
295,302 
266,780 

$3,406,949 

$29,766,744 
2,702,559 

23,911,521 
$3,152,664 

363,626 
$3,5 16,290 

2,222,123 
34,075 
49,369 

$1.21 0.723 

$323,837,577 $27,674,024 
6,227,515 2,497,883 

314,562,583 22,505,681 
$3,047,479 $2,670,460 . .  

1,059,898 400,563 
$4,107,377 $3,071,023 

5,183,057 1,990,026 
271,795 33,909 
246.961 45.024 - >  - 

($1,594,436) $1,002,064 - I__n___l_= 

$289,264,858 $27,757,054 
5,752,782 2,318,515 

278,462,306 22,513,23 1 
$5,049,770 $2,925,308 

1,056,598 240,975 
$6,106,368 $3,166,283 
4,138,546 1,808,023 

269,762 25,105 
207.552 58.070 

$1,490,508 $1,275,085 - ~- 

Jackson Purchase 

$40,365,878 
3.433.896 , ,  

33,968,199 
$2,963,783 

597,872 
$3,561,655 

2,615,535 
43,167 
82,890 

$820,063 
E__=_._IE_rm__= 

$37,396,373 
3.235.100 

I _  

32,190,244 
$1,971,029 

691,939 
$2,662,968 

2,660,517 
41,657 
68,334 

($1 07,540) 

$37,925,200 
3.131.797 

I _  

3 1,401,810 
$3,391,593 

525,021 
$3,916,614 

2,211,585 
40,996 
76,581 

$1,587,452 

( I )  Interesi on Long-Term Debt is net of interest charged to construction 



Table 6 
~ O ~ D E ~ S ~ D  BALANCE SHEET ~ ~ ~ Q ~ A T I O ~  OF EACH ~ E ~ E ~  

(as of December 31) 

- 2007 
ASSETS 

Total Utility Plant ( I )  ......................... 

Net Plant ........... ................... 
.............. 

EQUITY & LIhBI 

Other Liabilities ................................. 
Total Equity & Liabilities ............. 

2006 
ASSETS 
- 

Total Utility Plant (1) ...... 
Depreciation .................... 

Net Plant ..................... 
Other Assets ....................................... 

TotaI Assets ................ .......... 

Equity.. ............................................... 
Long-term Debt 
Other Liabilities 

- 
EQUITY & LIABILITES 

Total Equity & Liabilities 

2005 
ASSETS 
__._. 

EQUITY & LIABILITIES 

Total Equity & Liabilities ............. 

Kenergy Meade 

$224.786.800 $83,626.010 , ,  

53,319,541 
$171,467,259 

53,037,690 
$224,504,949 - 

. .  
20,865,845 

$62,760,165 
8,677,372 

$71,437,537 - 
$55,307,5 16 $20,828,346 
129,556,978 46,264,913 
39,640,455 4,344,278 

$224,504,949 $71,437,537 

$21 7,727,353 $79,489,327 
48,193,715 19,289,710 

$169,533,638 $60,199,617 
42.727.209 10.054.37 1 , .  . ,  

$212,260,847 $70,253,988 
cI_ __l_ll- _E_I 

$52,548,483 $20,256,300 
117.705.836 43.229.31 6 , ,  . ,  
42,006,528 6,768,372 

$212,260,847 $70,253,988 - - 

$209,103,179 $73,116,639 
45,328,490 17,965,762 

$163,774,689 $55,150,877 . .  . .  
40,644,449 10,080,875 

$204,419,138 $65,231,752 - 
$54,917,697 $1 9,997,594 
113,484,267 38,921,945 
36,017,174 6,312,213 

c $204,419,138 $65,231,752 -- 

Jackson Purchase 

$1 13.200.271 . .  
34,096,756 

$79,103,5 15 
9,790,190 

$88,893,705 
___n_ ____/ 

$34,759,030 
46,768,664 

7,366,Ol I 
$88.893.705 

$108,466,681 
3 1,714,216 

$76,752,405 
12,714,096 

$89,466,501 

$34,444,409 
46,653,947 

3 _c=____E 

. .  
8,368,145 

$89,466,501 
I__ 

$101,827,930 
29,579,797 

$72,248,133 
l 1,356,467 

$83.604.600 

$34,568,879 
41.726.917 

7,308,804 
$83,604,600 - 

( I )  Includes conslruction work in prog iar  
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BIG RIVERS ELECTRIC CORPORATION'S 
RESPONSE TO THE ATTORNEY GENERAL'S INITIAL REQUEST 

FOR INFORMATION TO JOmT APPLICANTS 

February 14,2008 
PSC CASE NO. 2007-00455 

[tern 145) 
iankcruptcy proceeding. 

Provide the Examiner's Reports from the Big Rivers Chapter 11 

Response) 

xorganization proceeding on the grounds that they have no relevance to this proceeding, 
md the Attorney General was a party to that reorganization proceeding and received all 
iocuments served on the parties therein. Without waiving its objection, Big Rivers 
attaches two reports of the Examiner dated November 12, 1996, which contain significant 
xrors. Big Rivers and other parties were prohibited by the bankruptcy judge then sitting 
xi the case from filing objections to the reports. Big Rivers states its beliefthat all other 
reports of the Examiner were placed under seal of confidentiality by Honorable Joseph H. 
McIGnley, Jr., of the U. S. District Court for the Western District of Kentucky, 
Owensboro Division, in U.S. v. Schilling, Case No. 4:99-cv-00117-JHM. This case 
involved the fee application of the Examiner, including his request for a fee "bonus" for 
his work in that case. Ilowever, the case resulted in orders of the U. S. District Court, 
affirmed by the U. S. Court of Appeals for the Sixth Circuit, requiring the Examiner to 
disgorge all fees he was paid during the Big Rivers reorganization proceeding (almost $1 
million) because of his inappropriate conduct as Examiner. Please refer to the following 
opinions for details: In re Big Rivers Elec. Corp., 355 F.3d 415 (6th Cir. 2004); In re Big 
Rivers Elec. Corp., 284 B.R. 580 (W.D. Ky. 2002). 

Big Rivers objects to producing the Examiner's reports from its 

Witness) Michael 13. Core 
Counsel 

Item 145 
Page 1 of 1 



PREZPMINARY REPORT BY EXAMINER' 
NavMslber t2,l996 



l i l 

The Emminer's prdiminaxy investigation (which occurred FromOctober 19through 

October 281 consisted ofthe EoUowing: 

A. Canducted telephonic or in person meetings with all 'Trustee Morion" 

creditors to ensure that Examiner: understood their allegations and any 

additiod aiiegations ofmismanagemerat or breach of fiduciary duties bythe 

Boaid of Directors o t ~ i g  ~ivees.  

Examiner atso held pieliniimxy meetings with attorneys f5r NSA, inc. and 

Aican Aluminum (the "Smelters"), the four member distribution "CO-OP:;' 

and the debtor. The only major participant in the c s e  the Exzminer h a  not 

heid B preliminary meeting with is P;cific&p. One t&phonie conference 

with counsel For one of the unsuccessful, bidders for Big Rivers was also 
conducted. . ,  

B. Spent one day reviewing documents in the oEces of Sullivan, Mountjoy, 

Stainback and Miller (herein Sullivan, Mountjoy). 

@. Spent two days reviewing documents in the o%ces of Big Rivers Electric 

COfp. 

D. Estimate of dmumennts reviewed - in excess: of 4,006 pages. 



E. Sworn statem8nFb were taken f rom 

1. Sandrz Wwd, Chairperson of' Board of Big Rivers 
and President QF Corporation .. 

2, Johnny Ham;n. - Board Mmber and Secmtary of Corporation 

6. Paul Schmitz - Consultant aiid Former Generat Manager 

7. Ton& Luckett -Supervisor of Internal Audit 

2 
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2. Failure to devefop all bids in Big Rivers’ resolution prwesa, 

3. hherwt conflict between Rcmrds of Big Rivers and Co-ops. 

1. issue. 

2. Fdura bo take advise when contrary to pasition Big Rivers wanted 

tu advance. 

1. Shaken public confidence. 

2. Questionable ability of oversee management. 

3. Deliberately ignored C O ~ T U ~ ~  practices. 

4. Bate the: Boare knew of corruption. 

D. RATE REDUCTION ISSUE. 

1. Curtent Finand position. of Co-ops, 

2. Legitimate business reasons to seek rate reduction. 

3 



There appears to be an actual, rather h t n  jiw ishereat, c~nfiict of interest 

between the Board ofDirectors afBig Rivers and the Boards ofDirectorsoE 

the four distn"aution co-ops. Rased 00 tcsthcray obtaiaed, the Exaniner 

discovend that theby-hws ofthecorporation. allows Zofthe3directors &at 

each CQ-OP ptaces on Big Rivers Board to be "ouzside" directors, Except for 

one outside director (Edward Johnson), thk does not occur. Even more 

disturbing to the Examiner is the f m  &ai once: the Co-ops determine which 

niembersoftheir Boards will serve on the Big Rivers Board, those members 

of the CO-OPS* Boards do no? resign from their rmpective Co-op B o d s  

when beginning their tenureon the Big RivesBoard. inshort, elevenofthe 

tweive Big Rivers Board member$ are also presentiy serving (and have been 

serving during their entire terms) or1 their respwtive Gooprative Board of 

nkKtD!?S. 

A primary interest of the Co-ops is EO obtain what they d m  to be 

"competitive" rates.. "Competitive" rates is a euphemism krlower rgtes. The 

Iower the wtes, the Iess lik&j it is far Big Kivers to pay its debts, in full. 

Thus, the actual contlict exists. 

At the beginning of what the debtor entitled $a its "sesolutkm pfocess'', the 

goals stirtied by Eig Riven were three-fold, (and included thespific goal of 

4 
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finding a solution to its long-term. debt). On October 5, 1994, in a list of 

strengths and weaknesses of Big Rivers, the statement wasmade: "Certainly 

Big Rivers should never consider selling . its system for its book value or the 

amount of debt it owes." After consultants were hired it appears the gods 

shifted and ctrnphasis shifted to thegoals of the Co-ops (e.g. lower rates) and 

protecting Big Rivers' employees. When Requests for Proposals were sent 

to interested bidders on or about June 14, 1995, no stated goal related to 

payment infullofcre+tors(albeit therewasareference to"restore1ong term 

Eniancial credibility with its .creditors.") 

, 

Mr. Robison, the "turnaround specialist" hired by the debtor, had no prior 

experience in selling a utility company as large as Big Rivers. n e  had, 

however, tried unsuccessfully several years earlier to purchase the largest 

public power utility in New Mexico. While Mr. Robison testified that 

mmimizing the value of the debtor is "implicit" in the gods and objectives 

which Big Rivers has identified, the Examiner believes, based on his 

preliminary investigation, that the goals of Big Rivers in the resolution 

process are those announced, not those that are "irnpIicit"; therefore, it 

appears that the allegation of the Trustee Morion creditors relating to a 

conflict of interest may be valid. 

B. FAILURE TO DEVELOP BIDS. 

The Examiner was informed that several unsuwessful bidders for Big Rivers 

did not believe the bidding process employed by Big Rivers was fair. There 

was insufiicient time in the preliminary report investigative period to 

5 
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determinawhether this allegation hadany merit. However, theExaminerdid 

obtain certain evidence relating to the bid process that caused hin~ concern. 

The Examiner obtained a letter dated December 20, 2995, from one of the 

unsuccessful bidders, that stated in part: "We understand that you currently 

have an outstanding debt o f  approximately 1.25 billion dollars. We are 

prepared to submit a proposal that would result in full payment of principal 

and interest to all creditors." Biz Rivers' written response to that letter was 

also given to the Examiner. 

,' 

The Examines questioned Mr. Robison and Mrs. Wood about the 

aforestated December 20letter. From their statements, thedebtor's position 

is that Big Rivers gave the prospective purchaser another chance in January, 

1996, to enhance its original bid, and when that proposal was received it still 

fell below the a value of the Pacificorp proposal. me current 

Paciiicorp proposal is valued, on a net present value basis (usin2 a 6.37% 

discount rate), a t  approximately 5956,000,000, whereas, as explained to the 

Examiner, the original Pacificorp proposal paid, in full, allcreditors (save the 

RUS which had agreed to a $75,000,000 write-down]. 

TheExaminer has not seen the January, 1996, proposal from theaforestated 

unsuccessful bidder. However, based on the bidder's statement, the 

Examiner believes that if this interested party is wilIing to make a proposal 

to pay in full the f61.25 billion in debt owed by Big Rivers that proposal 

should be actively pursued by the DIP, and currentlythat is not being done. 

6 
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c. 

D. 

INHERENT CONFLICT BETWEEN BOARDS OF BREC AND 
BOARDS OF THE FOUR DISTRIBUTION CO-OPS. 

This point has been addressed above. Again, based on the preliminary 

investigation, it appears that there is an actual conflict, not just an inherent 

conflict. It appears, based on the testimony of Mrs. Wood, that the 

corporation’s by-Paws allow it to lessen the inherent conflict by placing two 

outside directors (of their respective three seats) on the Big Rivers Board. 

The Co-ops have not done this. Secondly, and more disturbing, is the fact 

that the Co-op board members who are elected to serve on the Big Rivers 

Board do not resign their Co-op board seat while serving on the Big Rivers 

Board of Directors. 

a 

RELIANCE ON OUTSIDE CONSULTANTS. 

The Big Rivers Board has increasingly been relying on outside consultants 

in its resolution process. This is probably not unexpected sinceno one on the 

Board, or in management, has any experience in selliig, or otherwise 

disposing of, a utility corporation aslargeasBig Rivers. Thus, the Examiner 

does not believe a m  problem exists just because the debtor has utilized 

consuitants. For instance, the suggestion was made by one or more of the 

banks in this case that Big Rivers utilize an investment banker to market the 

property. TheRUS opposed this idea. The point is that had an investment 

banker been involved in the sale there would still be reliance onconsultants 

(the investment banker). 

7 
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The Examiner does not believe the use of outside consultants is the major 

problem, albeit the present usage of consultants (as well as the cumulative 

cost of such consulwts) needs further investigation. The problem, from a 

preliminary review, is that the goals of Big Rivers seem more self-serving 

rather than geared to obtaining repayment in full of its debts, or at least 

m i n i n g  value for its creditors. 

' 

E. FAILURE TO TAKE CONSULTANTS' ADVICE. 

The Examiner's preliminary review was not focused on this issue, therefore, 

the Examiner cannot, on a preliminary basis, give the Court much guidance 

on this allegation, (Appdrently, the alleged failurr to follow consultants' 

advice relates to a "cost of service" study done by the Brattle Group. This 

allegation needs to be investigated.) 

F. BACKGROUND OF CRIMINAL ACTIVITY. 

1. SHAKEN PUBLIC CONFIDENCE. 

The Examiner believes that Big Rivers feels under siege on this point, and 

has attempted to do certain things to restore pubiic confidence. The 

preliminary review determined that in addition to a substantial public 

relations campaign, Big Rivers has an "ethics hotline". People can place a 

call to a telephone number and anonymously report what they consider to 

be improper or criminal activities of those employed by, or involved with, 

Big Rivers. These allegations are then investigdted. 

8 



NOU-12-1996 09:10 FROM TO 15029262269 P.06 

Much of Big Rivers' poor public image stems fromthe crimimal activities of 

Williamlhorpe, the former Ge&ral Manager of Big Rivers who resigned on 

June 2, 1992. Mt. Thorpe's criminal activities dealt with certain 

bribery/kick-back schemes involving fuel procurement by Big Rivers. 
, 

The Kentucky Public Service Commission (herein KJPSC) ordered an 

examination of Big Rivers' fuel procurement practices commcing for the 

periodstartingNovember I, 1990. TheKPSCretained Overland Consulting 

Inc. to undertake that audit. The audit report was issued in May, 1993 (the 

Overland Audit). Hearings were held before the KPSC in October, 1993, 

resulting in a finding that certain fuel costs were not reasonable and that a 

portion ofthe costs could not be passed on to its customers. The result of 

the KPSC's ruling was that Big Rivers had to rebate millions of dollars to its 

customers. 

The Overland Audit Report recommends approximately 35 ways in which 

Big Rivers could improve its fuel procurement policies. The Examiner 

questioned Mike Dotson, Vice General Manager o f  Fuels, relating to thesc 

recommendations and Mr. Dotson stated that 35 of the recommendations in 

the Overland Audit Report had been implemented. On three 

recommendations (which Overland considered to be of"medium" priority), 

the debtor chose to disagree with the Overland recommendations. 

One of the disagreements between Big Rivers and Overland relates to how 

Big Rivers now accepts bids for coaI purchases. All fud bids are opened in 

9 



NOU-12-1996 09: 11 FRDM TO 15023262263 P.07 

public and the contract goes to the tow bidder. (Tfmore coal is needed than 

the low bidder can supply, then the next low bidder is also selected and the 

process continues until the entire contract is let). Overland criticized this 

practice (as did oDe of the "Trustee Motion" creditors) for it does not allow 

the debtor to negotiate downward the low bidder p7ice. 

< 

The Examiner questioned Mr. Dotson on this point. Mr. Dotson's 

testimony was that the debtor did not want, because of its past activities, to 

be involved in influencing any coal contracts. While the Examiner 

understands fully thisconclusion and can appreciateit, there islittlequestion 

that if the debtor implemented this recommendittion of theOverland Audit 

Report, it could save money in its coal purchases, 

2. QUESTIONABLE ABILITY ?o OVERSEE MANAGEMENT. 

Prior to June, 1992, there i s  little doubt that the Board did not properly 

oversee management. This Itck of oversight appears due, in part, to the 

dominance which Morton Holbrook exerted over the Board. I t  appears that 

Mr. Notbrook's direct influence continued until sometime in 1994, when he 

announced his resignation as corporate counsel for Big Rivers. 

At the present time, Mrs. Wood is asserting, on behalf of the Board, much 

more authority than has been asserted in ths past. Further investigation is 

needed to determine whether this additional assertion of authority is 

10 
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suflicient, or whether the main policy making is still b&g done by 

management, professionals or consdtants, without proper oversi&t by fie 

Board. 
, 

On this point, there is another concern. Of the twelve current Board 

members, six of the members were on the Board during the tenure of Mr. 

Thorpe, as General Manager. The ability of these six members, including 

Mrs. Wood, to oversee properly management is a. concern. 

Finally, the circumstances under which Paul Schmitz was terminated as 

General Manager must be reviewed. Mr. Schmitz was given a two year 

consulting contract beginning October, 1995. The Vice General Managers, 

who worked with Mr. Schmitz, all spoke very highly of him in their 

statements to the Examiner. Mr. Schmitz was, in effect, forced to take the 

"consulting" agreement under questionable pretexts. (He was told to go to 

the Atlanra office of Big Rivers' legal counsel, Long, Aldridge & Norman, 

on company-related business. Yet, once there, Schmitz discovered the 

purpose of the trip was actually to convince him to resign as General 

Manager, as well as negotiate and execute the consulting agreement and 

general release). Mr. Schmitz stated this was done because Mrs. Wood (and 

possibly other individuak) believed he was tainted by association - which 

means because he was second-in-charge of Big Rivers when Thorpe was 

General Manager, some people (apparently including Mrs. Woad) thought 

Mr. S c b i t z  knew, or should have known, of Thorpe's activities. Mr. 
Schmitz denied knowing of Thorpe's activities prior to May I.?., 1992. 
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One problem the Examher has with t h ~  handling of  Mr. Schnitz is that if 

the standard used to remove Mx. Schmit;! is applied to the Board of 

Directors, then ail six current Board members who were on the Board when 

Thorpewas General Manager, including Mrs. Wood, should also have bean 

required to resign 

, 

3. DELIBERATELY IGNORED CORR,UPT PRACTICES/ 
BOARD KNOWLEDGE OF CORRUPTION. 

These allegations raise great concern with the Examiner. The evidence on 

this point clearly indicates that for a period of nearly 15 months after 

allegations of Thorpe’s questionable busiiess practices or misconduct were 

known to certain members of the Board (the Executive Committee), no 

actions were tttken by either corporate counsel, the company’s outside 

auditor or the Executive Committee ofthe Board to inform the full Board of 

Tborpe’s questionable activities. 

it was not until May 22, 1992, that the entire Board of Directors of Big 

Rivers was first made aware of the allegations rebating to Mr. Thorpe, 

On June 2, 1992, Mr. Thorpe was allowed to iesign as General Manager 

which resignation was accepted on June 3, 1992. 

Thc evidence is also clear that the current Board of Directors has failed to 

make an independent investigation of the extent of the fraud, 

mismanagement, malpractice or criminal activities that existed at Big Rivers 
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notwithstanding evidence does exists that would Iead a seasonably prudmt 

board member toconclude that such an independent investigation should be 

performed, and if actionable conduct is discovered to take the appropriate 

measures. 

Not onlyhasthecunentBoardofDirectors failed tomakedifficult decisions 

relating to certain of its past professionals, it accepted certain explanations 

relating to Mr. Tborpe’s actions which defy common sense. Specificaily, 

Mrs. Wood testified that she believes Bill Thorpe voluntarily informed 

Morton Holbrook in 1991 about his $500,000.00 consulting contract with 

Jim Smith Contracting Co., which contract was entered into in June, 1988. 

The Examiner’s investigation has demonstrated that Mr. Thorpe did not 

volunteef this information to Mr. Holbrook. Common sense indicates this 

is an implausible explanation concerning how knowledge of Mr. Thorpe’s 

%SOO,UUO.M) consulting contract came to be: known by Mr. Holbrook, 

Notwithstanding the implausibiliry of this explanation, Mrs. Wood (and 

apparently the current Board) has chosen to accept this explanation rather 

than to insist on an independent investigation into all aspects of theThorpe 

matter, and how thelhorpe matter was handled by professionals employed 

by the Board. 

On February 16, 1994, the Board of Directors approved a settlement 

agreement relating to the Green River Coal Company bankruptcy, which 

settlement was never implemented. In the February 16,1994 Minutes, the 

Boardapproved apost-mortem investigation ofBig Rivers fuel practices by 

an independent and disinterested third party. This investigation never 

13 
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occurred. From the statements taken by the Examher, the reason this 
investigation never occurred is because the Smelters backed out o f  the 

settlement, and since they were to pay for 75% of the cost of the 

investigation, it did not occur. 

Theproblem with theaforestated explanation is the following portion ofthe 

February 16,1994 Minutes, which reads: "REA basically told the Executive 

Committee they were not satisfied with the way Big Rivers had handled the 

discrepancies found regarding the coal contracts and felt an investigation 

should be? done hiring a disinterested party to get to the bottom of this 

matter." Thus, based on this statement contained in theminutes, it appears 

that the REA (now called RUSjwanted this independent investigation 

regardless of the outcome of the Smelters' litisation. 

Another Executive Session of the Board was held on March 4,1994, which 

was called specifically to discuss the meeting that had occurred between the 

ExmutiveCommittee, Mr. Gerry Bruen (Special Counsel for the RUS) and 

Mi-. Larry Belluno (Propam Advisor for the RUS). Mr. Holbrook 

announced his resignation at this Board meeting, effective on his 80th 

birthday which was on September 15,1994. After that announcement was 

made, there is no further indication in Executive Session Minutes that the 

RUS insisted that an independent investigation occur. 

Themanner in which Big Rivers dealt with its outside auditors, KPMGPeat 

Marwick (herein Peat Marwick), relating to both theThorpematters and the 

14 
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Substitution Cod Agreement with G m n  River Coal Company also concerns 

the Examiner. 

while it appears that the managing partner of Peat Marwick, Mr. Doug 

Swnner, may have been the first person to disclose Thorpe’s $500,000.00 

consulting contract with Jim Smith Contracting Company to corporate 

counsel for Big Rivers, Mr. Sumner’s activities after that disciosure need to 

be investigated further to determine if any actionable conduct occurred. 

,’ 

In addition, Mr. Sumner’s involvement in the Substitute Coal Agreement 

between Big Rivers and Green River Coal Company needs additional 

investigation. 

There has been no independent investigation of whether any action, or 

inaction, by Peat Marwick partners or staff in the representation of Big 

Rivers is actionable. Instead, Big Rivers chose not to continue to retain Peat 

Marwick as its auditors for work on the 1994 audit and thereafter, 

notwithstanding Peat Mawick’s bid for such work was less than the bid of 

Arthur Andersen, the accounting firm retained to perform the 1994 audit. 

Arthur Andersen continues to be the Debtor’s outside accountants. 

G. IMPROPER RATE REDUCTION. 

1. CURRENT FIXANCIAL STATUS OF THE CO-OPS. 

There are four distribution cooperatives that form the Big Rivers’ System. 

15 
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These cooperatives are Meade County Rural Electric Cooperative Corp. 

(herein Meade County Co-op), Jackson Purchase Electric cooperative 

Corporation (herein Jackson Purchase Co-op), Henderson Union Rural 

Electric Cooperative Corp. (herein Henderson Union Co-op) and Green 
, 

River Electric Corp. (herein Green River Corp.). 

Financial statements for the four Co-ops wermequestcd by the Examiner for 

a5yearperiodfrom 1991 through 1995. Thedebtor produced theso-called 

RUS Form 7 in response to that request. Mr. John West, Vice General 

Manager Finance for Big Rivers, testified relating to these financial 

statements. Mr. West stated he was not entirely familiar with the Form 7 

filed by the various member Co-ops. 

Mr. West did acknowledge that the Co-ops in the last 5years have all made 

money. In contrast, in the last 5 years Big Rivers has Iost approximately 

$30,000,000 per year. 

, ,. 
Since Big Rivers and the four member cooperatives are all non-profit 

corporations some of the accounting t e r n  are different than normalty 

understood. For instance, instead o f  using the phrase retamed earnings, the 

cooperative financial statements use the term patronage capital, Earn* 

are apparently called Operating Margins. 

Big Rivers has a negative patronage capital amount in excess of 

S30O,Mx),WO. In contrast, as wit1 now be demonstrated, ail of Big Rivers’ 

16 
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distribution co-ops have positive patronage capital. In fact, one Co-op has 

recently declared a patronage dividend to its customers. 

i 
I 
I 

I 

I 

i 
! 
i 

i 
! 
I 

i 

! 

Green River Corp had patronage capital at the end of 1995 of at least 

M8,020,400. Jackson Purchase Co-op had patronage capital at the end of 

1995 of at least $21,167,921. Meade County Co-op had patronage capital 

at the end of 1995 of at least $1 1,989,701. Henderson Union Cooperative's 

Form 7 was not complete, however, from the balance sheet contained ia 
Form 7, it appears that Henderson Union Co-op's patronage capital in I995 

was approximately $35,850,371. In short, the combined patronage capital 

of the four distribution cooperatives is in excess of $116,000,000. Xn 
contrast, Big Rivers had negative patronaga capital of approximately 

$300,000,000. 

.,# 

During Mr. Robison's statement, the Examiner discoGered that Big Rivers 

projects that if its proposed plan of reorganization is confirmed by the Court 

at the end of the 25 year term the four distribution cooperatives patronage 

capital accounts will exceed $134,700,000. The Banks believe the Co-ops 

patronage capital account at the end of the 25 year lease will be in excess of 

2. RATE REDUCTION 

The debtor's plan cdls for rate rrductions for all customers. By far, the 

larest users of Big Rivers' power are the Smelters, which, as stated above, 

are NSA and Alcan Aluminum. Combined these two Smelters use'65-70"/u 

17 
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of ail power generated by Big Rivers' system. The other users of Big Rivers 

powv are referred to asthe"Rurals" and "Other Industrials", and combined 

the debtor has approximately 90,000 use'rs of its power. 

, 
The current rate reduction from existing rates called for in the plan is 

substantial. The rate reductions, if approved, will not produce sufficient 

revenues to pay all of Big Rivers creditors in full. In fact, under the reduced 

ratestructure the present valueofBig Rivers cash flow over thenext 25 years 

is expected to be approximately $986,000,000.00, whereas its debts are 

approximately S 1.25 billion. 

.' 

If there were no rate reductions, the Examiner believes that all creditors 

would be paid in full. Also, small rate reductions to the Co-ops and 

somewhat larger rate reductions for the Smelters still provide sufficient cash 

flow to pay all the: debtor's debts. 

sased on the Endings contained in this Preliminary Report, the Examiner 

believes that many oftheallegations raised by the "Trustee Motion" creditors 

may be vaSid and warrant further 

. .  

At the instruction of the Court, the Examiner is filing this edited version of the I 

Examiner's Preliminary Report, which unedited version was presented to Judge 
Roberts, in camera, on October 29, 1996. 

18 



NOU-12-1996 W 1 5  FROM TO 15029262269 P.16 

UNLTED STATES BANE~RUPTCY COURT 
FOR THE 

WESTERN DISTRICT OF KENTUCKY 

I N  RE: ) CHAPTER 11 

BXG RIVERS ELECTRIC CORPORnTION ) CASE NO. 96-41168 
1 

1 
Debtor 1 

1 

EXAWIKKR'S REPOR'S! "0 C O W  ON 
DEBTOR'S NOTICE !IO FILE A RAT& CASE 

The Court has instructed t h e  Examines to fi le,  on Tuesday, 

November 12, a Report t o  the  Court re la t ing  to the  debtor's 

Notice to f i l e  a rate case. This Repoxt is being f i l e d  to 

comply with the Court's directive.  

The Examiner believes the  Court 5hOUld con8idex the 

EoLlowing fac tors  before it determines what Orders, i f  any, i f  

should en te r  re la t ing  t o  the  Notice f i l e d  by the  debtor-in- 

possession (herein Big Rivers, ox D I P )  t h a t  it intends t o  f i l e  

a r a t e  case at the  Kentucky Public Service Commission (KPSC), 

wh5ch rate case the  debtor has agreed, pursuant t o  the  

Examiner's moratorium, would not be f i l e d  before December 2, 

1996. 

The fac tors  discussed below are not set forth i n  order of 

importance, and no weight should be applied t o  any factor  

so le ly  because o f  *he order i n  which it is presented. 

A. DEBTOR'S A s l r X T p  TO COIQLY W I T H  AGREELIENTS ABD FXLE 

1. If Big R i v e r s  does not f i l e  its rate case on December 

2 ,  1996, it may not be able t o  comply with the terms and 

PLBN OF REORGMIZWIOH 
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I 
~ condition8 of its Omnibus Agreement with Pacificorp Holdings, 
1 Inc. (herein Pacificorp). The Examiner at this time cannot 

i advise the Court whether the Pacificorp deal maximizes the 

I 
j 

value of the debtor for  its creditors. If the Pacificorp deal. 

is, in fact, the best value for the debtor, and it cannot be 

consummated because of the debtor’s inability to establ ish its 

pxoposed rates, then the value of  the debtor may be lessened, 

which will adversely affect primarily the RUS. 

2. If Big Rivers does not file its rate case on December 

2, 1996, it may violate certain agreements it has with NSA, 

Inc., and Mcan Aluminum (herein SmelCers ) .  

3 .  Big Rivers’ rate case to be filed at the KPSC, as 

disclosed to the Examiner, as well as the Lease payments from 

Pacificorp, would Eoxm the basis of its plan of reorganization, 

pxoducing the stream of payments into the future from which to 

pay certain of its debts. If the DIP does not file its rate 

case, its plan, as proposed, could not be advanced for 

confirmation. 

B. DEBTOR’S PROPOSER R4TES lzyyD I T S  ABXLITP TO PAY ITS 
WRREIW! CREDITORS 

1. Under the proposed rates, Big Rivers would not be 

able to pay its cuxxent debts, in full. In fact, there would 

be insufficient money to pay any unsecured creditors any 

distribution. (Unsecured creditors undel: the debtor’s plan of 
reorganization which did receive payments, if any, from Big 

Rivers would receive those payments merely because the RUS 
consented to such creditors being paid from its secured 

2 
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asse t s , )  Under the debtor's rate proposal, as explained to the  

Kxaminer, there  is no a b i l i t y  t o  raise t h e  Smelters' rates 

throughout the remainder of the& requirements contracts [which 

contracts continue through 2010 (NSA) and 2011 (Alcan)]. One 

rate increase is forecasted for  the Co-ops, which would occur 

on or about 2007. 

< 

2 .  The Examiner believes, based on a net  present value 

analysis presented t o  him (which uses a discount rate of 6.37% 

re la t ing  t o  future  cash flows), t h a t  r a t e s  could be proposed to 

the  KPSC by B i g  Rivers which would provide both a rate 

reduction to a l l  of i t s  customers and provide payment, i n  f u l l ,  

to its current  credi tors .  

C. DBBTOR'S BOARD OF' DIREC:TORS ERKEXEMT COWLICT WITH 
IJOARPS OF DXRtrCTDRS OF MFXBER DXSFRIBUTXYN CO-OPS 

1. The Big Rivers' Board of Directors is composed of 

t w e l v e  (12 )  directors .  Big Rivers' four m e m b e r  d i s t r ibu t ion  

cooperatives each place 3 members on the  Big Rivers' Board. 

From testimony by Sandxa Wood, the  Co-op Boaxds of Directors 

could each place two "outside" d i rec tors  on the  Big Rivers 

Board. At: pxesent, only the  Green River Electric Corporation 

has e lected an outside directox t o  s i t  on the  Big Rivers Board. 

Mrs. Wood a l so  t e s t i f i e d  the members of  the Big Rivers Board 

have represented the  philosophy o f  t h e i r  respective Co-ops. 

2. The inherent conf l ic t  between the  Big Rivers Board of 

Directors and t h e  four Co-op Boards of Directors cannot: be 

dismissed based on the argument t h a t  Congress real ized a a t  

t h i s  inhexent conf l ic t  existed when it established the  e n t i r e  

3 
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rural electric cooperative system. While Congress may have 

envisioned that members from the distribution cooperative 

facards would, in whole or ip part, be elected to meftlbexships on 

the board of directors of the system's generation and _. 

txansmission company (in this case Big Rivers), thLs fact does 

not establish. that Conwess intended to approve a system which 

violates basic fiduciaqy principles. In this case, the members 

who sexve on the Big Rivers Board do resign their board 

membership on their Co-op Boards of Directoxs. For example, 

Nrs. Wood, who is Chairperson of the Big Rivers Board, is also 

a current member of the board of one of the cooperatives, 

(Grean River Electric Corp.). These dual directorships Create 

an actual conflict of interest, as will be explained. 
3 .  The goals of the Big Rivers' Board and the four 

Boards of Direcrozs of the distribution Co-ops axe currently in 

conflict. The Board of Directors of Big Rivers (as a DXP) has 

a duty of loyalty to its creditozs to attempt to maximize the 

value of Big Rivers. [This maximization of value could occur 

through L t s  rate proposal, with higher rates than currently 

proposed (but lower rates then will exist in September, 1997) 

provLding more value to the DIP J . In contrast, the Boards o f  

Dhectors of the Co-ops want lower rates to make them moxe 

cmpetftive in the market place. Because Board members o f  Big 

Rivers serve sirmrltaneously on the Co-op Boards of Directors, 

they have different, and conflicting, duties of loyalty to 

their respective constituents. At the present time since the 

4 
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Board of Directors of Big Rivers could have proposed rates 

which constituted a reduction from xateg that will e%ist on 

September 1, 1997, but rates that would still be sufficiently 

high to pay Big Rivers* creditors, in full, a serious question 

arises whether the current Board of Directors at Big Rivers is 

discharging its duty of loyalty to Big Rivers' bankruptcy 

constituents. Mrs, Wood's teethony that menbers of the Board 

of Directors of Big Rivers represent the philosophy of their 

respective Co-ops appears to ratify this actual conflict. 

4 ,  The Co-ops' General Managexs, and the Co-ops' 

counsel, have met twice with the Examiner. At both meetings, 

the Co-ops' General Managers stated strongly that they need 

"competitive" rates to survive in the marketplace. 

*Competitive" rates equates to "lower" rates. The Exafniner 

believes that the Co-ops' General Managers are addressing the 

concerns of their respective Boards of Directors. 

Notwithstanding the General Managers statements (which may 

prove to be true sometime in the future), the Efnancial 

evidence at present indicates that, unlike Big Rivers I the 

member Co-ops are not oaly making money each year, but also 

have in excess of $116 million of "retained earnings", which 

the Co-ops call "patronage capitalit. 

- 

5 .  The actual conflict between Big Rivers need for high 

rates to pay its creditors, and the Co-ops need for lower rates 
to be competitive, is apparent in the manner in which Big 

Rivers developed it8 "reference case", which is the fiaancial 

5 
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basis from which it measured proposals received from interested 

third parties in the "resolution process". Mr . Robison 
testified the reference case represented Big Rivers actual rate 

structure approximately 1 2.12 years ago, with one exception. , 

The one exception is that Big Rivers removed the "demand 

ratchet" from its reference case. It appears that the demand 

ratchet was inserted into Big Rivers rate structure at the KeSC 

when Lt adjudicated the 1987 rate case filed by Big Rivers. 

The demand ratchet is particularly offensive to the Co-ops. By 
€ailing to include the demand ratchet's affect into its 

reference case, Big Rivers was advancing the interests of the 

"Rurals" constituency of the Co-ops. (Again, .this factor is 

consistent with Mrs. Wood's statement that the Board members of 

Big Rivers represent the philosophy of their Co-ops.) Also, by 

failing to include the "demand ratchet" into the reference 

case, the alleged percentage decrease in rates attributable to 

the "Rurals" rate will be artificially lowered, possibly by as 

much as 10%. Thus, when Mzr. Robison testified the current rate 

proposal for  the "Rurals" represented a 9% decrease from the 

"Rurals" present rates, based on the reference case, he 

materially understated the actual decrease in rates to the 

"Rurals". X f  the demand ratchet -re included in M r .  Robison's 

analysis, the decrease in the ''Rurrlls" cursent rate would be 

substantially greater than 9 % ,  and would probably be in the 

range of a 2 0 4 3 %  decxease in rates for the Co-ops' rural 

customers. 
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6 .  Each of the four Co-ops i n  the Big Rivers system has 

made money i n  each of the l a s t  f ive  (5) years. I n  contrast ,  

Big Rivers has l o s t  approximately $30-40 million per year over 
the  l a s t  f ive  (5 )  years. Also, B i g  Rivers has a negative 

patronage capi ta l  account i n  excess of $300 million, while, as 

stated above, the  four member Co-ops have i n  excess of $116 

million i n  patronage capital .  E. S o h  West, V i c e  General 

Manager - Finance a t  B i g  Rivers, t e s t i f i e d  tha t  one of the four 

Co-ops has recently declared a patronage dividend of several. 

mil l ion dollars.  

./ 

7 .  Under the pxopased r a t e  structure the patronage 

capi ta l  account of the four Co-ops would increase by 

approximately $134,700,000 based an Big Rivers' projections. 

Under financial  models created by an accounting f i rm hired by 

cer tain unsecured creditors i n  t h i s  case, the  patronage capi ta l  

build-up i n  the Co-ops under the  Pacfficorp deal (which adopts 

t h e  debtor's proposed r a t e  stxucture) is  substantially greater 

than $134,700,000. Under Big Rivers' proposed rate s tmcture ,  

unless consented t o  by t h e  RUS, no unsecured creditor would 

receive any payment under the plan. 

D. DEB!NR'S tXXRlK10T BOARD OF DIREC'KJRS QU'ESFXONABU 
ABXLX'JT TO DfSCIIgICGE IPS FIDUCXARX DWJ!LES 

Six of the current 12 members of Big Rivexs' Board of 

Directors, including Chairperson Wood, were Board members 

1. 

during the period when W i l l i a m  Thorpe was  General mnager. 

(Thorpe w a s  convicted of certain criminal ac t iv i t ies  while 

acting as General Manager of B i g  Rivers and a w a i t s  sentencing 

7 
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in mid-December, 1996). 

2 .  Xrs. Wood testified she believes that in 1991, 

Thorpe's $500,000.00 consulting contract with Jim Sdth 

Contracting Company (which was dated June 16, 1988) was 

voluntarily disclosed to Morton Holbrook by Thorpe. The 

Examiner's investigation demonstrates this $500,000.00 

coneulting agreement was not disclosed voluntarily by MY. 

, 

Thorpe. The Examiner further believes conmaon sense would tell 

a reasonably prudent board member this was not an agreement: Mr. 

Thorpe would have voluntarily disclosed nearly three ( 3 )  years 

after the transaction occurred. This point is being made 

simply to demonstrate to the Court that the cwrent Board 

continues its refusal to confront, and effectively deal with, 

difficult issues surrounding the fraud and mismanagement which 

existed at Big Rivers. 
- 

3.  The current Board of Directors at Big Rivers has 

shown a disinterest in learning the extent of mismanagement, 
malpractice or fraudulent activities at Big Rivers. 

Notwithstanding the RUS requested Big avers to do so, Big 

Rivers never hired an independent consultant to investigate the 

matters surrounding the company's €uef procurement practices, 

or to investigate the Substitute Coal Agreement which Big 

Rivers entered into with Green River Coal Company. Big Rivers' 

Board of Directors has demonstrated a willingness to hire 

consultants for other reasons, and incur millions of  dollars in 

fees as a result of those consultants' activities, yet, it has 

8 
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fa i led  t o  engage any outside en t i t y  t o  investigate areaa 

involving fraud, mismanagexnent, malpractice or criminal 

ac t iv i t i e s  at Big Rivers. 

4 .  The current board appears t o  apply a "double- 

standard" r e l a t i n g  t o  individuals associated w i t h  Big Evezs 

during Thorpe's tenure. Paul Schmitz was  selected by the  Big 

Rivers Board t o  be General Manager when it allowed W. Thorpe 

t o  resign on o r  about June 2, 1992. I&. Schmitz t e s t i f i e d  tha t  

he was forced t o  resign i n  October, 1995,  because t h e  Board, 

and apparently &s. Wood, believed he was tainted by 

association, fo r  he wa5 second-in-command a t  Big Rivers (Vice 

General Manager - Finance) during the period o f  bxibery/kick- 

backs i n  the  Thorpe years. M r .  Schmitz has denied a l l  

knowledge of the bribery/kick-back scheme. ?he Examiner has 

discussed Nr. Schmitz with certain people knowledgeable about 

Schmitz's tenure as General Manager, and those individuals 

stated tha t  they found him to  be honest and industrious. The 

Board's decision t o  retire Schmitrz cost B i g  Rivers a t  least 

$470,000.00, ($320,000,00 for a consulting agreement w i t h  Iw. 

Schmitzr and an increase of approximately $145,000.00 to 

$150,000.00 per year relating to I&, Robison's salary [for he 

is now Acting General Manager and h is  average monthly income 

went from approximately $17,000.00 as Turnaround Specialist  to  

over $29,000.00 per month (as Turnaround Specialist  and Acting 

Gmeral Manager].) To the best of the E x a n e r ' s  knowledge, 

the Board did not have any actual. evidence of &smanagement, 

- 

9 
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i 
I 
i fraud, or criminal activity by M r .  Schmitz. Also, if the 
i 
! ! “tainted by association” rationale is applied evenly, one could 

I 
I 
I 
I ., 

argue that a11 Board members who were on the Boaxd at the time 

Thorpe was involved in the bribezy/kick-back scheme should have 

also leesigned. The Board’s decisions relating to “how“ Mr. 

Schmitz should be replaced ( M r .  Schrmitz was asked to travel to 

Atlanta to the law firm of Long, adridge and NOnWi under 

false pretenses), “why” M r .  Schmitz should be replaced (tainted 

by association), and the cost associated with those decisions 

(at least $470,000.00), place into question the curfent Board’s 

ability to discharge its fiduciary duties to its bankmptcy 

constituencies. 

5. Big Rivers has not re-opened negotiations with 

potential suitors after it filed its bankruptcy petition. The 

position of Big Rivers is that the Pacificorp deal is now known 

to the interested parties, and these interested parties have 

- 

not presented any better deal than that offered by Pacificorp. 

The Examiner does not concur with that position. The Examiner 
believes that as DIP ( a  different legal entity fxoin Big 

Rivers), the DXP has an affirmative duty to ensure that a 

better deal (than the Pacificorp proposal) for its creditors is 

not available. 

6 .  The current board has failed to investigate 

independently whether certain actions by professionals retained 

by Big Rivers constituted actionable conduct by those 

professionals. Again, this failure by the Boar& to make 

LO 
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difficult decisions causes concern with the Examiner relating 

to whether the present Board can objectively discharge its 

fiduciary duties to ensure that all of Big Rivers' bankruptcy 

constituents are properly being protected. 

PRKESS fu4vE SEIFTKD 

< 

E. RREWR'S STA!l!ED GOALS RELATING TO ITS RIESOLU!?!ION 

1. Big Rivers' goals or objectives relating to its 

"resolution process" have evolved over the last two (2) years. 

Specifically, on August 31, 1994, the announced goals weze 

three-fold, and related to finding solutions tor (a) Big Rivezs 

dependency on the aluminum companies; (b) long term debt: and, 

(c) restoration of public confidence in BLg Rivers. After Big 

Rivers hixed consultants and professionals to assist in its 

"resolution process" the announced goals of Big Rivexs changed. 
On April llr 1995, Big Rivexs' announced goals weret (a) serve 

members with competitive rates; (b) pxovide LQW cost 

residential energy; (c) restore credibility in Big Rivers; and, 

(d) treat Big Rivers employees fairly. On June 14, 1995, when 

Big Rivers was soliciting requests €or proposals from 

interested parties, it informed these interested parties of the 

goals 'and objectives which Big Rivers wanted to achieve in its 

"resolution process". A copy of those goals and objectbes are 

attached hereto as Exhibit 1, 1% appears from a mview of 
these announced goals and ob3ectives that there has been a 

transition of goals, and the current announced goals do not 

appear to include all of the interests of all of Big avers' 

bankuptcy constituents. 

- 
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2. While M F .  Robison testified that one of the implicit 

goals of Big Rivers was to maximize value of the debtor for its 
credktors, he conceded that he has never calculated what level 

of rates would be required to pay, in full., all creditors. m. 
Robison justified this failure based essentially on two 

factors: (1) that the Smelters would not agree to such rates 

and "they will do everything in their economic power to ensure 

that those rates are not in effect"; and, (2) "I have done 

calculations that indicate we couldn't support that rate level 

on traditional utility rate making." M r .  Robison also 

testified that the Banks wanted Big Rivers to make whatever 

deal was possible with the Smelters and then obtain the 

differential from the Co-ops; however, Robison believed this 

could not be accomplished based on a potential discrimination 

analysis before the KJ?SC. I__ 

3 .  The Examiner i s  not convinced that Mr. Robison's 

analysis is correct, for It appears that rate reduction and 

payment, in full, to creditors is possible in this case. The 

Examiner concurs with Mr. Robison's assessment that to pay 

creditors, Sn full, the rates to the Smelters may be higher 

than could be agreed to on a consensual basis; however, the 

KPSC has shown Lil the 1987 rate case filed by B i g  Rivere that 

it will adjudicate creative rate ma?=ing (for instance, the 

variable rate adjudicated for the Smelters) to accomplish its 

statutory task of just and reasonable ratee. Thus, Mr. 

Robison's faihre to even calculate what rates would be needed 

12 
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to pay, in full, a l l  creditors of this estate indicates to the 

Examiner that the "announced'' goal8 of Big Rivers in its 

"resoLutLon process" are the actual goals the debtor is 

puzsuing . 
_I 

P. DEBTOR'S CONDUCT WI'LTB 'JSXS CWURT COHCERwfaG BXZE 
WarrraRS 

Big Rivers position concerning its rate case and this 

Court a180 concerns the Examiner. While the Examiner 

undexstands that it is solely within the province oE the KPSC 

1. 

to establish just and reasonable utility rates (subject, of: 

course, to this Court confirming any plan of reorganization for 

Big Rivers which includes that rate structure), it is elso this 

1 Court's duty to ensure that the rates oriainalle proposed to 

' the KPSC demonstrate that Big Rivers, as a DIP, has diecbasged 
; properly i t s  fiduciary duties. 

A 

2.  Big Rivers' actions relating to its rate case 

demonstrate a disregard for this Court's legitimate concern 

that it is properly conducting itself as DIP. The Exaraher has 

had t w o  discussions with counsel €or the debtor relating to 
this CourC's involvement in Big Rivers' proposed cate C R B ~  

filing f While reasonable minds can differ on legal 

technicalities, the Examiner believes 'chat the debtor must 

demonstrate to this Court that it is not attempting t o  

circumvent this Court's legitimate interest in ensuring that 

appropriate rates are initially proposed to the psc. 
G. RBCOMKENaBTLONS OF EXABUXER 

3. Ths issue concerning rates is cleax. The Examiner 

13 
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believes that the entire financial viability of the debtor’s 

restructuring is based on what rates it charges its  customers. 

Thus, Big Rivers‘ rates to its customers are the central 

economic issue in this case. 
I_ 

2. Based on the various €actors set forth above, the 

Examiner recommends to the court that an independent analysis 

be conducted to deternine: (1) whether any zate case should be 
filed; and, ( 2 )  if a rate case should be filed the appropsiate 

rates that the KPSC should be asked to establish. 
3 .  These recommendations are the least invasive 

recommendations that the Examiner can make to the Court. For 

instance, the Examiner could have recommended, based on an 

actual conflict of interest, that a Txustee be appointed. The 

Examiner could also have recommended that the debtor be 

prohibited from ever filing its proposed rate case, based on B 

finding o f  an actual. conflict of interest. At this point, the 

Examiner has not made either of these recommendations. 

- 

4.  If the independent investigation discloses a rate 

case should not be filed, or if f i l e d ,  materialay different 

rates should be proposed than those currently advanced by the 

debtor, the Court can then enter whatever Orders it deems 

appropziate. If , however, the independeat investigation 

demonstrates that, notwithstanding the actual conflict of 

interest which exists, the debtor‘s proposed rates appear to be 

just and reasonable, then the Court can authorize the debtor to 

proceed with its rate case. A l s o ,  while the rate investigation 

L4 
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is being undertaken, the debtoz will etill be in control of i t s  

d%y-to-day operations. At this point in the Exam'Lner's 

investigation, the Examiner has found no evidence that the 

debtor Fs not properly conducting its day-to-day business 

affairs, (If a Txustee were appointed the T s u s t : ~ ) ~  muld be 

responaible fox the day-to-day operations of the debtor.) 

_I 

5. If the Conxt agrees with the Examiner's 

Recommendations, this is not a task that can be pu%ckly 

achieved. Mr. Robison, who has been advising the debtor for an 

extended period of time, testified the rata case was an 

"extraordinary complex process. I think there's 27 specific 

activities involving thirty or forty peopLe all having to come 

together Ln a filing that is consistent with the regulations of 

the Public Semiee Commission." Based on W. Robi~on's 
assesment of the complexities of this matter, the Examiner 

believes it will, in all likelihood, requixe eight ( 8 )  moriths 

to on@ (1) year before the independent analysis could be 

campleted and a report prepared for this Court. 

1513 S. 4th St. 
Louisville, KY 40208 
(502) 636-2031 
Examiner 
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God artd Obi&& 

The sumiving entity must mes ffie whoIesale power and fransrms . sion 
requitemeats of the distribntion cooperatives at Competitive rates, 

The Suniving entity must preserve &e fiistoric mission of Big Rivers to 
reliably serve r u d  residential customers with elemicky at the lmsi 
reasonable c a t  

Tne smMng entity must be able to seme Industrial and commercial users 
tluough the dstriiutioa cooperatives at competitive rates and facilitate 
rural, conamerdaI and iadustrid eC0~QmiC development in 
service azea 

’Xhe &vi% emiry must simulmcowly eliminate the cloud over Big 
Rivers’ financial viabiiiw, expand and diversify its customer base and 
restore long term financjal ae&%ility with its creditors. 

The suniving e+ must be able TO compete effectively with other 
potential power suppliers of eleraicity. 

The Surviving entity must rcsrore coddence in Big Rivers’ customer base. 

The surviviag entiy must deal fairly with Big Rivers7 current tmployees. 

The surviving supplier must be competitive \rlith substitute fuels and 
surro~dding utilities, 

The suruiviag supplier must provide long term rate stabiliv. 

The suTvivir)g entity os the Members must retain dire& or indirea control 
of Big Rivers’ tsanmkiua assets. 

The surviving entity shouId mble the Members to retain the aiuminuSn 
load in the near term and €aciiitate industxial load diversifidon through 
competitive rates. 

Uiminate the demand ratchet in Big Rivers’ whoIesale me. to tbe 
Members. 

d , 

Kivers’ 

* 
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BIG RIVERS ELECTRIC CORPORATION’S 
RESPONSE TO THE ATTORNEY GENERAL’S INITIAL REQUEST 

FOR INFORMATION TO JOINT APPLICANTS 

February 14,2008 
PSC CASE NO. 2007-00455 

tern 146) The Attorney General made the following request after his Initial Data 
lequests were served: “In our review it appears that “Exhibit A” to the Smelter retail 
igreements contains a template/pro forma calculation of charges under the agreement 
extending to 10 pages). This appears to be an Excel spreadsheet. Please provide a copy 
)f this spreadsheet with formulas and data sources left intact.” 

iesponse) See the attached CD, containing: 
1. Century Retail; 
2. Century Wholesale; 
3. Alcan Retail; 
4. Alcan Wholesale. 

Witness) Robert S. Mudge 

Item 146 
Page 1 of 1 
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