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LOUISVILLE GAS AND ELECTRIC COMPANY 

Response to Commission Staff's First Information Request Dated July 12,2011 

Case No. 2011-00162 

Question No. 32 

Witness: John N. Voyles, Jr. 

Q-32. Refer to Voyles Testimony. Provide the following information for each unit proposed for 
the addition of AQC equipment: 

a. Year placed in service; 

b. The number of normal cycles (stops and starts); 

c. The number of emergency trips and starts; 

d. Heat rate; 

e. Capacity factor; 

f. Provide for the last 10 years of major internal and minor outages including the major 
projects completed during each outage; 

g. Provide an outline of the major availability and performance detractors; 

h. Provide a condition assessment that includes; 

(1) Condition of turbine. 

(2) Condition of generator. 

(3) Condition of boiler. 

(4) Condition of balance of plant equipment. 

i. Provide any formal life assessment or extension reports. 
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A-32. a. The requested information is contained in the table below. 

In-Service 
Unit Date 

Mill Creek 1 08/01/72 
Mill Creek 2 07/01/74 
Mill Creek 3 08/01/78 
Mill Creek 4 09/01/82 
Trimble County 1 12/23/90 

b. The requested information is contained in the table below. 

Actual-Unit Starts 
Unit 2010 

Mill Creek 1 22 
Mill  Creek 2 20 
Mill  Creek 3 14 
Mill  Creek 4 22 
Trimble County 1 24 

Source: Micro GADS NERC data. 

c. The requested information is contained in the table below. 
emergency starts are not applicable to these coal units. 

Please note that 

Actual NERC " U l "  (Immediate) Forced Outapes 
Unit 2010 

Mill Creek 1 14  
Mill  Creek 2 8 
Mill  Creek 3 8 
Mill  Creek 4 1 4  
Trimble County 1 19 

Source: Micro GADS N E R C  data. 
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d. The requested inforniatioii is contained in the table below 

Actual NERC Net Heat Rate 
Unit 2010 

Mill Creek 1 10,684 
Mill  Creek 2 10,845 
Mill  Creek 3 10,738 
Mill  Creek 4 10,518 
Trimble County 1 10,695 

Source: Micro GADS N E R C  data  and station reports.  

e. The requested information is contained in the table below. 

Actual NERC Net Capacity Factor 
Unit 2010 

Mil l  Creek 1 75.69 
Mil l  Creek 2 79.95 
Mill  Creek 3 84.4,s 
Mill  Creek 4 78.90 
Trimble County 1 80.82 

Source: Micro GADS N E R C  data. 

f. In response, please find attached a list of major capital projects performed during an 
outage in the last ten years. The Company is providing the requested information 
under a Petition for Confidential Protection being filed with the Commission. 

g. The requested information is contaiiied in the table below. 



2010 Events > 20,000 MWh by Unit: 

- Name - Start - End 
Unit Event Event Event 

MC3 
MC3 
MC3 
MC4 
MC4 
MC4 
MC4 
rc 1 
TCI 
TC 1 
TC 1 
TC 1 
TC 1 
TC1 
TCI 

u1 
MO 
MO 
MO 
MO 
u1 
MO 
u1 
u2 
u1 
MO 
u1 
SF 
u2 
u3 

1/17/10 6 46 

91311 0 23 58 
61291 10 2 05 

101291ia 21 55 

I i / i i / m  22 45 
12112110 17 16 
61411 0 22 56 
1/17/10 11 09 
5/3/10 11 23 
6/18/10 8 51 
10/1/10 23 01 
6/14/10 4 23 
10/4/10 22 00 
212711 0 18 47 
6/5/10 3 27 

1/19/10 21 51 
11/1/10 2 47 
9/6/10 2 45 

71211 0 22 47 
11/15/10 9 55 
12/16/10 4 05 
6/8/10 2 48 

213110 15 32 
5/8/10 7 50 

6/21/10 15 59 
10/4/10 22 00 
611 611 0 7 40 
1016110 21 47 
3/1/10 14 15 
61611 0 20 12 

Event 
Hours 

63 08 
52 87 
50 78 
92 70 
83 17 
82 82 
75 87 

412 38 
11645 
79.13 
70 98 
51 28 
47 78 
43 47 
40 75 

- 
MWH 
- Lost 

25,044 
20,988 
20,161 
45,608 
40,918 
40,746 
37,326 

212,377 
59,972 
40,754 
36,556 
26,411 
24,608 
22,385 
20,986 
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Event 
Cause - 

ECONOMIZER LEAKS 
WET SCRUBBEWABSORBER TOWER OR MODULE 
OTHER INDUCED DRAFT FAN PROBLEMS 
OTHER EXCITER PROBLEMS 
AIR HEATER FOULING (REGENERATIVE) 
FIRST SUPERHEATER LEAKS 
AIR HEATER (REGENERATIVE) 
GENERATOR HYDROGEN SEALS 
FIRST REHEATER LEAKS 
FIRST REHEATER LEAKS 
FIRST REHEATER LEAKS 
FIRST REHEATER LEAKS 
TURBINE LUBE OIL PUMPS 
FIRST REHEATER LEAKS 
SECOND SUPERHEATER LEAKS 

h. Please see the attached CD in folder titled Question 32(h). 

i. Please see the attached CD in folder titled Question 32(i). 
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Legal Notice 

This report is intended solely for review by E.ON TJS LLC (hereinafter “Client” 
or “EON”) and any other party who is contractually authorized to view this report. No 
other party is authorized to view this report. Such organizations or individuals who are 
not contractually authorized to view this report shall be referred to herein as 
“llnauthorized Parties.” If any IJnauthorized Party desires to be contractually authorized 

Black & Veatch Corporation (hereinafter “Black & Veatc execute a Reliance 
Letter in  the form requested by Black & Veatch. 

not intend that any 1Jnauthorized Parties ha 
information enclosed herein. Reliance o 

created by this report. 

eatch has assiiined that 
ers is complete and correct; 

however, Black & 

with such use. In addition, use of this report, or 

, liability for special, incidental, indirect, or consequential 

& Veatch, and the directors, officers, partners, employees, and agents of all released or 
indemnified parties. 

BLACK & VEATCH SHALL HAVE NO LIABILITY TO UNAUTHORIZED 
PARTIES FOR ANY LOSSES OR DAMAGES ARISING FROM OR IN ANY WAY 
RELATED TO THE REPORT AND/OR THE INFORMATION CONTAINED 
THEFEIN. SUCH EXPRESS WAIVER OF LIABILITY BY THE UNAUTHORIZED 
PARTIES SHALL INCLUDE ALL, CLAIMS WHICH THE IJNAUTHORIZED 
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PARTIES MAY ALLEGE IN CONNECTION WITH BLACK &, VEATCH’S REPORT 
INCLUDING, BUT NOT LIMITED TO, BREACH OF CONTRACT, BREACH OF 
WARRANTY, STRICT LIABILITY, NEGLJGENCE, AND/OR NEGLIGENT 
MISREPRESENTATION.” 
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I .O Executive Summary 

I .I Introduction 
This independent technical and environmental assessment of power generation 

facilities, currently owned by Louisville Gas & Electric (LG&E) and/or Kentucky 
Utilities Company (KTJ), has been prepared by Black & Veatch Corporation (Black & 
Veatch) on behalf of E.ON 1JS L,LC (EON). Both LG&E and K1.I are regulated utilities 

The portfolio comprises approximately 9,529 M ration facilities (based 
The facilities are on generator nameplate ratings) with 9,1973 MW 

located in the state of Kentucky. All of the pow 
assessment are currently i n  operation exce 
facility. 

the Trinible COLI 
TC2 is a 760 MW pulverized coal 

1.2 Scope of Work 

onditions based on site visits 

ctices and capital projects. 
y contracts and agreements provided by EON. 

C2 to assess the terms of the EPC contract and the ability of 

Black & Veatch reviewed the documentation provided by EON; visually 
inspected the operating facilities; interviewed plant personnel in the areas of operations 
and maintenance; and observed equipment condition, environmental compliance, 
performance, and availability. Additional data were either collected or requested when 
not readily available. The plant component testing arid inspection reports/results were 
also reviewed to verify equipment condition. The conclusions that resulted froni the due 
diligence effort are suininarized in this report. 

~ ~~~ 
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IJnit Name 
Brown 1 
Brown 2 
Browii 3 
Cane RUH 4 
Cane Run 5 
Cane Run 6 
Glient 1 
Ghent 2 
Ghent 3 
Ghent 4 
Green River 3 
Green River 4 
Mill Creek 1 
Mill Creek 2 
Mill Creek 3 
Mill Creek 4 
Trimble County 1 
Trimble County 2 
Tyrone 3 
Brown 5 
Brown 6 & 7 
Brown 8 
Brown 9 
Brown 10 
Brown 1 1  
Cane Run 1 I 
Haefling 1,2, & 3(2) 

Paddy's Run 13 

( I )  CT = Combustion Turt 
(') Black & Veatch did no 

Table 1.1-1 
EON Power Generation Facilities 

Unit Type''' 
Pulverized Coal 
Pulverized Coal 
Pulverized Coal 
Pulverized Coal 
Pulverized Coal 
Pulverized Coal 
Pulverized Coal 
Pulverized Coal 
Pulverized Coal 
Pulverized Coal 
Pulverized Coal 
Pulverized Coal 
Pulverized Coal 
Pulvei ked Coal 
Pulverized Coal 
Pulverized Coal 
Pulverized Coal 
Pulverized Coal 
Pulverized Coal 
Natural Gas - CT 
Natural Gas - CT 

le. 

In-Service 
Date 
511 / I  957 
6/1/1 963 
7/1/1971 
511 / I  962 
5/1/1966 
5IUI 969 
2/1/1974 
4/1/1977 
5/1/198 1 
8/1/1984 

9/1/1982 
1 212 31 1 990 
Mid 2010 

21111 995 
8/1/1994 
12/1/1995 
5/1/1996 
61 1 / I  968 

70 
Mid 1968 
6/27/200 1 
5/14/2002 
Mid 2004 
5/1/1969 
11/1/1925 
1 / I  / I  928 

P 

Owne 

1cu 
100 
100 
100 

I00 
10 
10 
100 
100 
100 

47 

100 
100 
100 

100 

47 
71 
63 

100 

P 

lip, YO 

LG&E 

100 
100 

100 
100 
100 
100 
75 

38 

100 

100 
53 
29 
37 
I00 

100 
imeplate Ratings 

Generator 
Nameplate Ratings, 
MW 

114 
180 
446 
164 
209 
272 
557 
556 
557 
556 
75 
114 
3.56 
356 
463 
544 
566 
760 
75 
123 
354 
126 
126 
126 
126 
16 
63 
49 
178 
398 
796 
18 
27 
83 

9,529 

ierform due diligence review of these generating assets. 

162364-092308 1-2 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Executive Summary 

1.3 Conclusions 
& Veatch has reached 

1.3.1 Plant Des 
wing site visits, and 
ned and constructed, 

e as intended arid as required to serve EON 

operating facilities, 
Black & Veatc based on the docuinentation reviewed as of the date of this 
report, the plant si , interviews with plant personnel, and the assumption that the 

dustry standards, as 
well as the recominendations and guidelines of the original equipinent manufacturers 
(OEMs). Based on that information and those assumptions, the operating facilities at 
Brown and Triinble County, utilizing newer coinbustion turbine (CT) technology, are 
capable of continued safe and reliable operation for at least an additional 15 years. In 
contrast, the remaining useful life of the older CTs at Cane Run and Paddy’s Run 
facilities can be extended by another 15 years with increased expenditures for 
maintenance expenses, including repairs and replacement of selected parts. Again, based 
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on the information provided, site visits, interviews, and the assumption the units will 
continue to be maintained in accordance with industry and OEM standards, the majority 
of the coal fired operating facilities are capable of continued safe and reliable operation 
for at least an additional 15 years. However, the older units will require additional 
attention in  the form of timely capital investment for repairh-eplacement of specific aging 
components. The remaining useful economic life of the oldest units, especially the 
Tyrone Generating Station and the Green River Generating Station, could be impacted by 
the resolution of the currently uncertain future air emission requirements, should that 
resolution dictate the addition of costly emissions controls. ncern is that such an 

7.3.3 Performance 
EON develops projected performan 

consideration of condition assessment and pl 

consistent with industry norms. 

1.3.4 Operations and Maintena 

documentation, the 
Based on interviews with plant pers ervations, and reviews of 

liability and enhance the long-term value of 

current or foreseen legal action associated with environmental 

litigation with regard to an alleged New Source Review (NSR) violation. The outcome 
of this litigation cannot be predicted at this time since the litigation is still ongoing. 

7.3.6 
EON projected performance targets are based upon successful irnpleinentation of 

the identified capital budget projects. Black 2% Veatch review indicated that EON 2008 
through 201 2 planned capital projects and associated costs are mostly reasonable, based 

Projected Performance and Operating Costs 
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on the projected performance requirements as well as past repair, replacements, 
maintenance, inspection, and testing records. The identified capital projects included 
nearly all necessary critical major projects. Capital projects related to emission controls 
will need to be evaluated and adjusted in light of any regulations that will be enacted to 
f i l l  the void of the recently vacated Clean Air Interstate Rule (CAIR) and Clean Air 
Mercury Rule (CAMR) regulations. Since EON has already coininitted extensive capital 
costs to upgrading or adding air quality control systems on many plants, future capital 

other electric utilities that have large coal fired units. Ho gislation at either the 
state or national level to regulate the emissions of gree 
carbon dioxide (COz), has the potential to impact EON a 

programs. 
&M costs appear reasonable. 

have been identified or 

nd CAMR regulations. The 
anticipated have been addressed in th 
costs are uncertain due to the recent v 

oal fired plants would be subject to the 
ing costs incurred by EON generally would 
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2.0 Coal Fired Generating Plants 

2.4 Trimble County Generating Station 
2.1. I Introduction 

Triinble County Generating Station Unit 1 (TC1) is a 566 MW pulverized coal 
fired power plant located approximately 5 miles west of Bedford, Kentucky. The site 
location is illustrated on Figure 2.1-1. TCI, which began coininercial operation in 
December 23 1990, is situated on approximately 1,004 acres. An additional 760 MW 
coal plant (TC2) is under construction on the site and is due to be completed on June 15, 
20 10. 

Figure 2.1-1 
Trimble County Generating Station Location 

TCl consists of one Combustion Engineering (CE) tangential balanced draft, 
forced circulation boiler and one General Electric (GE) reheat double-flow steam turbine 
with a hydrogen-cooled generator. Table 2.1-1 provides a summary of the Trimble 
County plant facts. 
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Table 2.1-1 
Trirnble County Generating Station Units 1 and 2 Fact Sheet 

Category 

Location: 

Nominal 
Capacity"': 

Ownership: 

Fuel: 

Type: 

Equipment: 

Notes: 

Data 

Bedford, ICY 

5 I 3  MW net (Unit 1) 
1273.5 MW net (Units land 2) 

TCl - LG&E - 75%: TC2 - 
LG&E/KU 7.5% 
IMPAIIMEA - 25% 

Coal 

Pulverized coal fired steani 
generator 

1 x CE boiler and 1 x GE steam 
turbine (Unit 1); 
1 x Doosan-Babcock supercritical 
boiler and 
Ix Hitachi steam turbine (Unit 2 - 
20 10) 

Category 

Market Area: 

Off-Take: 

Electric 
Interconnection: 

Data 

Midwest 

EON network customers 

Trirnble County 345kV 
Substation 

Agencyhdiana M EA/IMPA) (25 percent). TCI is 
the EON transmission system. The 
e network customers interconnected 

through the Trirnble County 345 kV 
elivered by barge tow. The fuel supply is 
contracts and the spot market. 
om the Ohio River. The water is used for 

le water, fire water, makeup for the cooling tower, and makeup plant service water, 
to the steaidcondensate cycle. 

2.1.2 Plant Description and Design 
Siting and Real €state 

TCl is located approximately 5 miles west of Bedford, Kentucky, at the 
intersection of State Highways 754 and 1838. The facility is located on the bank of the 
Ohio River, 1 mile north of Wises Landing. The entire site covers 2,172 acres. The 
active plant site, which covers 1,004 acres, is bordered by Corn Creek to the north, State 
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Highway 754 to the south, State Highway 1838 (Corn Creek Road) on the east, and the 
Ohio River to the west. An aerial view of the site is shown on Figure 2.1-2. 

Figure 2.1-2 
Trirnble County Generating Station 

lant consisting of one high siilfiir, coal fired 
at 566 MW. The major plant equipment is 

ticed draft, forced circulation boiler with a 
ir Western Kentucky bituminous coal. The 

r a maximum continuous main steam flow of 3,807,000 Ib/h of steam 
O F, with a reheat steam flow of 3,390,000 Ib/h and a steam 

temperature of 1,O0So F. TCl receives coal from six pressure mills, of which four are 
generally required io achieve a maximum continuous rating (MCR). 

Steam Turbine Generators 
The TC 1 steaiii turbine is a GE reheat tandem conipoiind, double-flow turbine 

rated for 2,400 psig and l,OOOo F steam, with a two-pass condenser and hydrogen-cooled 
generator rated for 566 MW gross average output. 
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3 

Table 2.1-2 
Trimble County Generating Station IJnit 1 Major Equipment 

60 percent centrifugal, barrel, inultistage boiler feed pumps; 
two with 10,000 horsepower (hp) steain turbine drives, and 
one with 10,000 lip electric motor drive 

Description 

1 
I 
I 

Boiler 

CE Electrostatic Precipitator (ESP) 
Riley Power selective catalytic reduction (SCR) system 
CE wet limestone flue gas desulfurization (FGD) 

Steam Turbine 

Draft System 

Condenser 

Circulating Water System 

Generator 

Control Systems 

Condensate and Feedwater 
Systems 

Flue Gas Treatment 

Electrical System 

Quantity 

1 

1 

Characteristics 

One CE tangential balanced draft, forced circulation boiler 
with reheater originally designed to fire high sulfur Western 
Icentucky bituminous coal, rated for 3,807,000 Ib/h of steam 
at 2,620 psig and 1,00So F 

One GE reheat tandem compound, double-flow turbine rated 
for 2,400 psig and 1,000O F steam, with a two-pass condenser 
and hydrogen-cooled generator rated for 547 MW gross 
average 

2 

1 

2 
1 

Forced draft (FD) fans (50 percent nom.) 
L"juiigstroin rotating, regenerative type, vertical shaft, air 
heaters ( S O  percent nom.) 
Induced-draft (ID) fans with variable speed drives (50 percent 
nom.) 

Two-pass vaciiutn condenser 

Circulating water pumps (SO percent nom.) 
Mechanical draft cooling tower 

-______-- 

GE, Model 280T105, rated 629 MVA, 22 kV, 460 V 
excitation, H2/water cooled, power factor (PF) = 90 

I 

3 

Honeywell TDC-3000 and plant historian is a Honeywell 
PHD mode 
50 percent vertical, centrifugal, multistage axial condensate 
pumps 

I GE generator step-up (GSU) transformer rated 570/6.38.4 
MVA, forced outside air (FOA) 5.5' U6.5' C, 20.9 kV to ,345 

/ k V  

Control Systems 
The existing control system for TCl consists of a Honeywell TDC-3000, and the 

unit historian is a Honeywell PHD model. The unit is approximately inidway through a 
project to replace the existing Honeywell TDC-3000 with an Emerson system. The 
system replaceinent for TCl will take place through 201 0; some of the balance-of-plant 
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(BOP) system for TCl, including water treatment, coal handling, soot blowing, and ash 
handling, were migrated to the new system in 2007. 

Emissions Systems 
The emissions control system of TC 1 include an electrostatic precipitator (ESP), 

flue gas desulfurization (FGD), and selective catalytic reduction (SCR) unit for the 
reinoval of solids, sulfur oxides, and nitrogen oxides (NO,). The ESP consists of four 
physical cells with a design that incorporates each cell sectionalized into two electric 
sections. A tumbling hammer and anvil rapping system is remove dust buildup 
on the collecting plate surfaces. 

the 200.5 - 2006 
time frame, include an inlet duct configurati 
to be bi-directional, and the addition of wall 
system has been provided to enhance system per 

system in the current operating mo 
efficiency with coal that contains 5.5 p 
SO2 emissions of 0.1 1 lb/MBtu. 

r dioxide (SOZ) reinoval 
tu (MBtu), to result in 

2, and stack flow. An opacity inonitor is 

situation is changing with the recent startup of FGD system at the Ghent Generating 
Station. The station just signed a gypsum sales contract that consists of a 20 year 
minimum take of gypsum that will be equal to SO percent of the gypsum production at the 
plant. This new contract requires the gypsum to be barged. The remaining gypsum 
byproduct will likely be land filled. Landfill options have been studied but not yet 
permitted. 
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Gypsum dewatering wash water is sent to the ash pond and not discharged from 
the plant. This has raised the chloride level in  the ash pond, not to problem levels, but 
such levels are likely to be reached in the future, especially with the ftiture operation of 
the new TC2. The plant has a separate waste pond to which the high chloride flow could 
be sent, so that the plant could discharge the high chloride water to the cooling tower 
blowdown. Such operating strategy is used at other plants in the United States, since the 
mixing of the chlorides in the cooling tower blowdown provides for chloride 
concentrations that can be acceptable to regulators. 

The draft system consists of two FD fans, two 

760 foot high stack. 
Thermal cycle heat rejection is realize 

A closed water circuit cooled by a coininoil ail 
cooling. 

with 10,000 'rip steain turbine drives 
plant also has three (50 percent) vertica 

electric motor drive. The 
a1 condensate pumps. 

the Generator Building. 
ly unloaded and added to the pile or is 

ntly segregated. The plant maintains one pile of 

Water and Wastewater 
Raw water is withdrawn fioin the Ohio River from an intake structure located 

adjacent to the coal barge unloading facility. The intake structure was originally sized to 
accommodate four units at this site, so there is no concern with capacity. The plant 
operating staff reported no concerns with the intake structure; however, the intake 
structure does require chemical dosing twice a year to control zebra mussels. 

Though the intake does silt, since the river channel is regularly dredged to ensure 
a clear channel for barge traffic, silting was reported to not be a concern for plant 
operations. 
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Potable water is supplied by the Trimble County Water District No. 1. 

Electrical and Interconnection 
TC 1 has a nominal net capacity of 5 13 MW, 0.90 PF. The electrical power output 

of the unit is delivered froin a single 22 ItV generator and stepped up by a generator step- 
up (GSU) transformer to the 345 kV transmission system. The connection from the 
generator to its GSU transformer is by isolated phase bus duct. The 6.9 kV auxiliary 
power for the unit is derived froin two reserve auxiliary 138 kV-6.9 kV transformers and 
froin one dedicated 22 kV-6.9 1tV main auxiliary trans ted to the generator 
bus. The reserve auxiliary transformers provide starting p o the unit; after the unit 
has started, auxiliary power is then derived through the liary transformer. 

2.1.3 Performance 

availability factor (EAF), and equivalent for 

data come froin the Generating Avail 
American Electric Reliability Corpoi 

Table 2.1-3 lists the historical net ion, capacity factor 

r units in the Southern 

Historical Performance E ta for Trimble County Generating Station Unit 1 

2004 
4,159,13 8 

10,140 
92.6 

98.4 

0.5 

2005 
3,811,260 

10,216 
84.9 

88.1 

3.0 

2006 

4,174,883 
10,191 

93.0 

94.3 

3.3 

2007 
3,577,340 

10,352 
79.7 

83.7 

4.0 

Average 

3,930,655 
10,220 

87.5 
65.2 
91.1 
82.9 

2.7 
7.4 

Energy Reliability Council (SERC) and Reliability First Corporation (RFC) NERC 
regions for the years 2000 to 2006. The industry averages are as reported for units 
between 450 arid 650 MW. 

TCl is a baseloaded unit, as shown by the high capacity factor. Table 2.1-3 
shows that the TCl average EAF and EFOR for the years 2004 to 2007 outperformed 
industry averages. 
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2.1.4 Operations and Maintenance 
The station utilizes plant-specific training materials to ensure that the station staff 

is familiar with station requirements. In addition, the plan also notes the need to utilize 
the Primedia basic skills training program. 

The generating station utilizes the Maxiino system (a preventative maintenance 
program) for maintenance management and planning. The station’s O&M prograin 
focuses oil managing and improving both reliability and availability similar to other units 
in  the EON system. The station has been working to utilize more efficient links between 

of different areas throughout the plant. 
The station uses Maxiino for preventiv 

preventive maintenance tasks based o 

tasks for TCl and fouiid the task list to be conipr 
this type and size. 

process, to improve the effectiveness of th 
workforce application 

fine the daily planning 
ance prograin and overall 

8 years. In addition, the station actively participates 

t would be expected to compromise unit 

ic eiriissions to the seam-welded, high energy piping systems. 

enhance the application and documentation of its Root Cause Failure Analysis (RCFA) 
program to ensure that lessons are documented and applied to further improve overall 
station reliability and performance. 

It is Black & Veatch’s understanding that EON plans to introduce Powder River 
Basin (PRR) coal into the Triinble County Station plant. This fuel switch will require 
additional coordination and labor in fhel storage, blending, and handling from the coal 
handling facility that is common to both Units 1 and Unit 2. EON appears to have plans 
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in place to include additional resources in the facility’s operational plans to address this 
issue. 

Overall, the station appears to have a comprehensive O&M prograin and 
sufficient resources to achieve reliable performance of the plant. 

O&M Historical Expenses 
The historical O&M costs for the Triinble County Generating Station are shown 

in Table 2.1-4. These operating costs include Trirnble County Combustion Turbines (TC 
CTs). 

Table 2.1-4 
Trimble County Generating Station O&M Expenses (I 

O&M 
Othei Cost of Services 
Fuel Handling 
Below the Line 
Total Controllable 
Net Generation (GWh) 
Control lable/M Wh 

2006 

$15,0S 3 
$1,605 
$1,088 

$18 
$17,764 

4175 
$4.25 

2007 
$19,518 

$1,683 
$1,078 

$155 
$22,434 

4296 
$5.22 

2008) appears consistent with industry 
stantial emissions control equipirient and 

e. Stated plans for staff increases as TC2 
suming these increases are adequate, would result 

ractice of carefully monitoring and 
ating statistics, including unit performance (both thermal 

well as starts and operating hours. 
e (YTD) performance, as well as the 

previous 12 month period. 
SCR reagent operating costs are expected to increase by approximately 50 percent 

in 2009; these costs reflect year-round operation and increases that could be expected 
because of the planned iinpleinentatioii of the CAIR emission limitations in 2009. The 
recent vacating of the CAIR by the coui-ts makes such operation costs unnecessary at this 
point, but these costs inay be seen in the future, since new regulatory limitations are 
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promulgated. Costs for this additional operation should not be overlooked as future 
regulatory actions occur. 

2.1.5 Equipment Condition 
Black & Veatcli personnel traveled to the facility to interview plant management, 

review records and equipment reference information, and perform a walldown and visual 
assessment of the plant. Five Black & Veatch engineers visited the plant on JUIY 10, 
2008. The plant facilities appeared to be in good condition. The access and space 

construction appears to be managed in a manner consiste industry practices. The 
quality of housekeeping was typical of many operatiii 
mechanical equipment and structures visually obs 
be i n  good condition with no signs of signi 

average carryover and build-up on the bottom si 

barge unloading area. The electrical be properly maintained. 
Electrical room were clean and not LI 

Boiler 
ntenance strategy is the erosion and falling 

also currently reviewing other possible ways to solve the 

combustion optimizations, using burner tilts, and seeking opportunities for off-line slag 
control. 

In 2001 to 2002, TCl was discovered to have a design manufacturing flaw with 
the superheater outlet header that showed excessive stub tube failures. It was determined 
that the header was not fabricated froin the correct material (SA-335 Gr P22). The 
subject component was replaced in 2003, reportedly with the proper metallurgy. 
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Significant portions of the reheater pendant tubing were replaced and modified in 
2000 to 2001, because of severe overheating and excessive use of reheat spray 
desuperheating. To resolve the issue, the pendants were shortened to reduce peak 
temperatures, and the probleins appear to have been resolved, according to a review of 
forced outage data provided. 

Steam Turbine 

443 total starts (295 hot starts, 85 warm starts, and 63 cold st 
The steam turbine rotor has inore than 137,000 hours of operation and inore than 

TCI is scheduled for a major turbine overhaul o 

made that enable the unit to operate closer to 
steam turbine generator is operated near the 
generation of 546.7 MW, with a corresponding 

levels include first stage steam path, 

additional generation 
considered. 

urther studies to determine 
rated steam flow are being 

on documents provided by EON and on 

Key aff who visited the facility in J ~ l y  2008. 
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The most significant findings of the environmental review are listed below: 

Air 

Water 

Other 
0 

0 

EON has submitted a 2007 Annual Air Compliance Certification 
indicating that it is in compliance with its permit conditions, with the 
exception of one item. TCl had four opacity exceedances greater than 
their 20 percent threshold due to unit upset or precipitator trouble. 

As observed during the site visit by Blac ch, chloride buildup in 

practice has raised the chloride 
Pollutant Discharge Eliininat 
application, EON has applied for 

ion at the plant. The remaining gypsum 

landfill needs of the station are already underway. 

2.1.7 Key Findings 
0 The Triinble County Station appears to have the required environmental 

permits in place and to be operating in substantial compliance with permit 
and regulatory requirements. 

well positioned to meet future air regulations, such as the CAIR and the 
CAMR. It is assumed that EON will plan and iinplernent strategies to 
comply with any future versions of these two rules. The two 
environmental issues for the station are the disposal of byproduct and the 

b The Trirnble County Station meets current air emissions regulations and is 

162364-092308 2-1 2 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Coal Fired Generating Plants 

disposal/treatinent of high chloride wastewater that may be generated. 
Black & Veatch understands that EON is aware of these issues and steps 
to resolve the landfill needs of the station are already underway. 
The introduction of PRB coal into the Triinble County Station plant will 
require additional coordination and labor in fiiel storage, blending, and 
handling fiom the coal handling facility that is common to both Units 1 
and Unit 2. EON appears to have plans in place to include additional 

a The challenge for the TC I boiler niaintenanc gy is the erosion and 

These furnace water wall tube leaks wer 

slope tubes with thicker tubes ( 
design) in 2009. EON is also cur1 

oxygen levels, using 
seeking opportunities fo 
The data provided indicate 

considered somewhat aggressive but 

site. The site location is illiistrated on Figure 2.2-1. Mill Creek Station includes four 
coal fired electric generating units with a gross total generating capacity of 1,628 MW. 
Mill Creek Station Unit 1 (MC1) was placed in service in 1972, Mill Creek Station Unit 2 
(MC2) was placed in service in 1974, and Mill Creek Station Units 3 and 4 (MC3 and 
MC4) were each placed in service at 4 year intervals afterward in 1978 and 1982, 
respectively. 
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Itttliatia I mamilton 

Kctitricky 

The Mill Creek Station consis 

of one GE reheat ta 
hydrogen-cooled g 
draft boiler. MC3 

provides a summary of the Mill Creek 

outhwest of the city of Louisville, Kentucky, on a SO9 acre 

total generating capacity of 1,628 MW and a declared net summer capacity of 1,472 MW. 
The Mill Creek Station is immediately adjacent to, and can be accessed from, Highway 
31 W South, also called the Dixie Highway. The Mill Creek Station is also located on 
the south bank of the Ohio River and has rail line access. This location makes Mill Creek 
the only station in the LG&E/KU system able to receive coal both by barge and rail. An 
aerial view of the facility is shown on Figure 2.2-2. 

162364-092308 2-1 4 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Coal Fired Generatina Plants 

Category 
Location: 

Nominal 
Capacity: 
Ownership: 

Fuel: 

Type: 

Equipment: 

Notes: 

Table 2.2-1 
Mi11 Creek Plant Fact Sheet 

Data 

Jefferson County, 
KY 
1 I miles southwest 
of Louisville 
1481.5 MW net 

LG&E - 100 Yo 

Coal 

Pulverized coal, sub- 
critical fired steam 
generators 

2 x CE boilers, 2 x 
B&W boilers, and 4 
x GE steam turbines 

Category 
Market Area: 

Off-Take: 

Electric Interconnection: 

Fuel Supply: 

COD: 

Data 
Midwest 

EON network ciistomei 

September 1 ,  1982 (LJnit 4) 
LG&E 
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ctric generating units with a 
11 igh sul fii r bit urn i now coal. 

ted within the powerhouses. The iinit details 

boilers are CE subcritical, balanced draft boilers with a 
to fire high sulfiir Midwestern bituminous coal, at a main 

steam flow MC ,000 Ib/h at 2,600 psig and I,O0So F. 
The MC3 and MC4 boilers are B&W balanced draft, Carolina type radiant boilers 

with a reheater originally designed to fire high sulfiir bituminous coal, at a main steam 
flow maximum continuous rating of ?g44,000 Ib/h for Unit '3 and 3,660,000 Ib/h for Unit 
4, both at 2,600 psig and 1,005" F. 
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Steam Turbine Generators 
The MCl and MC2 steam turbines are GE reheat tandein compound, double-flow, 

rated for nominal 2,400 psig 1,000" F steam, with a condenser and hydrogen-cooled 
generator nameplate rating of 356 MW, maximum. 

lJnit 
Unit I 

Unit 2 

Unit 3 

Unit 4 

Unit I 

Unit 2 

Unit 3 

Unit 4 

Unit 1 

IJiiit 2 

Quantity 
1 

1 

1 

1 

1 

1 

1 

1 

Characteristics 
CE subcritical, balanced draft boiler with reheater 
originally designed to fire high sulfilr inidwestein 
bituminous coal, at a main steain flow MCR of 2,326,000 
Iblh at 2,600 psig and 1,005" F 
CE subcritical, balanced draft boiler with reheater 
originally designed to fire high sulfur midwestem 
bituininous coal, at a main steani flow MCR of 2,326,000 
Iblli at 2,600 psig and 1,005" F 
B&W balaiiced draft. Carolina type radiant boiler with 
reheater, originally designed to fire high sulfur 
bituminous coal, at a main steam flow maximum 
continuous main rating of 3,144,000 Ib/h at 2,600 psig 
and 1,005" F 
B&W balanced draft, Carolina type radiant boiler with 
reheater, originally designed to fire high sulfur 
bituminous coal, at a main steam flow niaxirnuin 
continuous main rating of 3,660,000 Iblh at 2,600 psig 
and 1,005" F 
GE reheat tandem compound, double-flow turbine rated 
for nominal 2,400 psig 1,000" F steam, and hyclrogen- 
cooled generator rated for 3.30 MW gross average 
GE reheat taiidem compound, double-flow turbine rated 
for nominal 2,400 psig I,OOO" F steam, and hydrogen- 
cooled generator rated for 330 MW gross average 
GE rcheat tandem compound, double-flow turbine rated 
for 2,400 psig 1,000" F steam, with hydrogen-cooled 
generator rated for 423 MW gross average 
GE reheat tandem compound, double-flow turbine rated 
for 2,400 psig 1,000" I; steam, with hydrogen-cooled 
generator rated for 521 MW gross average 
American Blower FD fans with Allis Clialmers 1,500 lip 
motors ( S O  percent nom.) 
Ljungstroni rotating, regenerative type, vertical shaft, 
horizontally mounted air preheaters (SO percent noni.) 
American Blower ID fans with fluid drives (50 percent 
nom.) 

American Blower FD fans with Allis Chalmers 1,500 hp 
motors ( S O  percent nom.) 
Ljungstrom rotating, regenerative type, vertical shaft, 
horizontally mounted air preheaters ( S O  percent noni.) 
American Blower ID fans with fluid drives (SO percent 
nom.) 
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Unit 1 

Unit 2 
Unit 3 

Unit 4 
IInit 1 

Unit 2 

Table 2.2-2 (Continued) 
Mill Creek Generating Station Major Equipment 

2 

2 

1 
1 
1 

1 

1 

1 

1 

1 

Description 
Draft System (Continued) 

Unit .3 

Unit 4 

Unit 1 

Unit 2 

Unit 3 

Unit 4 

Condenser 

I 

1 

I 

I 

1 

1 

Circulating Water Systetn 

Generator 

Control Systems 

Quantity , Unit 3 

~ Unit 4 

I 1  Unit 1 I Unit 2 

Characteristics 
American Standard FD fans with 2,000 hp motors (50 
percent nom.) 
Ljungstrom rotating, regenerative type, vet tical shaft, 
horizontally niounted air preheaters (SO percent nom.) 
American Standard Blower ID fans with variable speed 
fluid drives (50 uercent nom.) 
American Standard FD fans with 3,000 lip motors 
(50 percent nom.) 
Ljutigstroni rotating, regenerative type, vertical shaft, 
horizontally mounted air preheateis (50 percent noni.) 
American Standaid Blower ID fans with variable specd 
fluid drives (SO percent nom.) 
Two-pass vacuum condenser 
Two-oass vacuum condenser 
Two-pass vacuum condenser 
Two-pass vacuum condenser 
Circulating water pump system 
Once-through cooline svsteni. Ohio River 
Circulating water pump system 
Mechanical draft cooling tower; rectangular wooden type 
Circulating water pump system 
Mechanical draft cooling tower: circular concrete type 
Circulating water punip system 
Mechanical draft cooling tower; circular concrete type 
GE, Setial 180x432, rated 356 MW, 22 kV, 500 volt 
excitation, I-12/water cooled, power factor 90 percent 
GE, Serial 180x525, rated 356 MW, 22 kV, 500 volt 
excitation, I-12/water cooled, power factor 90 percent 
GE, Serial 180x562, rated 46.3 MW, 22 kV, 500 volt 
excitation, H2/water cooled, power factor 90 percent 
GE, Serial 180x747 544 MW, 22 kV, 500 volt excitation, 
H?/water cooled, power factor 90 percent 
Honeywell TDC-3000 and plant historian Honeywell 
PHD 
Honeywell TDC-3000 and plant historian Honeywell 
PHD 
Honeywell TDC-3000 and plant historian Honeywell 
PHD 
Honeywell TDC-3000 and plant historian Honeywell 
PHD 
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Table 2.2-2 (Continued) 
Mill Creek Generating Station Major Equipment 

Description 
Condensate and Feedwater 
S ysteins 

Flue Gas Treatment 

Unit 
Unit 1 

Unit 2 

Unit 3 

Unit 4 

Unit 1 

Unit 3 

Unit 4 

Quantity 
3 

2 

3 

2 

1 

1 

1 

I 

Characteristics 
Worthington, vertical, centrifugal, multistage axial 
condensate pumps (SO percent noin.) 

Allis Chaliners centrifugal, barrel, 5-stage, 5,400 ipin 
boiler feed pumps with Allis Chalmers motors rated at 
6,500 lip and 1,784 rpm and variable speed fluid diives 
(SO percent nom.) 
Worthington, vertical, centrifugal, multistage axial 
condensatc pumps (SO percent nom.) 
Allis Chalnieis centrifugal, barrel, 5-stage, 5,400 pin 

boiler feed pumps with Allis Chalniers motors rated at 
6,500 lip and 1,784 i p n  and variable speed fluid drives 
(50 percent nom.) 
Byron Jackson centrifugal, multistage axial condensate 
puinps (SO percent noni ) 
Centri fiigal, barrel, niultistage boiler feed pumps; one 
with motor drive and fluid coupling, one with steam 
turbine drive (SO percent nom.) 

Byron Jackson centrifugal, multistage axial condensate 
puinps (50 percent nom.) 
Centrifugal, barrel, multistage boiler fced pumps; one 
with motor drive and fluid coupling. one with steain 
turbine drive (50 Dercent nom.) 
Cold-side dry ESP for particulate inatter (PM) removal 
Low NO, burners, overfire air (OFA) and neural 
networks for NO, reduction installed in 1996 
Wet FGD system for 90 percent reduction of SO2 
installed iii 1980 
Cold-side dry ESP for PM removal 
Low NO, burners, OFA and neural networks for NO, 
reduction installed in 1996 
Wet FGD systein for 90 percent reduction of SO2 
installed in 1980 
Cold-side dry ESP for PM reinoval 
Low NO, buiners and SCR for NO, reduction illstalled i n  
2002 and 2003, respectively 
Wet FGD systein for 90 percent reduction of SOz 
installed in 1982 
Cold-side dry ESP for PM removal 
L.ow NO, biiineis and SCR for NO, reduction installed in 
2002 and 2004, respectively 
Wet FGD system for 90 percent reduction of SO2 
installed in 1982 
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Description 
Elech ical System 

Unit Quantity Characteristics 
Unit 1 1 Westinghouse single-phase, voltage ratio ratings of 20.9 

Unit 2 I Westinghouse single-phase, voltage ratio ratings of 20.9 

Unit 3 I Westinghouse single-phase, voltage ratio ratings of 20.9 

kV to 345 kV, 3701414.5 MVA, 55" Cl65" C 

kV to 345 kV, 3701414.5 MVA, 55" CI65" C 

kV to 345 kV, 4711527 MVA, 55" CI65" C 

Unit 4 

The MC3 arid MC4 turbines are GE reheat 
for 2,400 psig I ,O0O0 F steam, with a two-pass 
nameplate rating of 463 MW (Unit 3) and 544 

Control Systems 
The existing control system fo 

based systems. The plant historian i 
upgrade the MC2 burner management a 

tower controls for 

Honeywell TDC-3000 PC- 

nputer hardware that has 

ith a new computer-based system for 
placement of valve switches with triple- 

01 system on all four units include an ESP, FGD, and low 

an SCR for additional NO, removal. 
The MCl and MC2 ESPs have four parallel cells with four mechanical sections in 

the flow path direction. The MC3 and MC4 ESPs have two parallel cells with four 
mechanical sections in the flow path direction. All units utilize an electromagnet rapping 
system to remove dust buildup on the collecting plate. 

All units have a limestone-based FGD system that utilizes two countercurrent, 
open spray tower absorbers with a reaction slurry tank, slurry recirculation system, and 

1 Westinghouse single-phase, voltage ratio ratings of 20.9 
kV to 345 kV, 5501616 MVA, 55" CI65" C 
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in-situ forced oxidation. The operating permits governing the SO2 emissions froin each 
unit at the Mill Creek Station require the FGD systems to limit emissions to 1.2 pounds 
of SO1 per MMRtu of heat input to the boilers, but actual einissions to meet emission 
allowances under the Acid Rain Program are significantly lower. 

The MC3 and MC4 SCR system are designed to reduce the outlet NO, 
concentration by 90 percent and to ineet all future emission targets that may be 
established in lieu of the recent vacating of CAIR. MCl and MC2 do not have SCR 
systems for NO, control. All units have low NO, burners installed. 

Extractive dilution type CEMS are installed on Unit ugh 4 for ineasuring 

directly inonitor PM emissions instead of opacity. 

Auxiliary Systems 

byproducts annually. This includes 450,000 tons 

truclted to a cement plant or the onsite 
the onsite ash pond. Gypsum is sluic 
southern area of the site. At the gypsui 
of the FGD is filtere 

The station produces more than 1,25 

inill pyrites are sluiced to 

alciuin sulfate byproduct 

e 2008 through 2012 period, totaling 
N’s other strategy for disposal of ash and 

mechanical draft cooling tower for thermal cycle heat rejection, except MC 1 which uses 
once-through cooling. A closed water circuit cooled by a coininon air-cooled heat 
exchanger provides auxiliary cooling. 

MCl and MC2 coal is pulverized by four CE 803 RS Raymond Bowl pulverizer 
mills. MC3 and MC4 coal is pulverized by four B&W MPS-89 Roll and Race mills. 
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Fuel Supply 

Because of its location, Mill Creek Station is able to receive coal fion1 both rail 
and river barge. Mill Creek Station is the only station in the LG&E/I<U system able to 
receive coal both by barge and rail. However, the barge unloading system by itself does 
not have the capacity to meet the plant needs. 

Limestone is received from barges unloaded at the river and stacked out in a 
storage yard located south of MC4. 

Water and Wastewater 

a once-through cooling system, and this intake provi 
Raw water is withdrawn from the Ohio River fro1 ke structure. MCl has 

Cl and raw water 

onsite groundwater supply wells were instal 
supplied by a municipal supplier. 

sewage is sent offsite. Runoff froin 
pond (ash treatment basin). 

sewage disposal. Sanitary 
and pumped to the ash 

The four-unit station has a combined gross capacity 

he single-phase type connected in a three-phase 

a1 operating power for auxiliary equipment is derived from 
dedicated main auxiliary transformers that are directly connected to the generator bus. 
MCI and MC2 have one main auxiliary transformer each, while MC3 and MC4 have two 
main auxiliary transformers each. The reserve auxiliary transformers provide starting 
power to the unit and, after the unit has started, auxiliary power is derived through the 
main unit auxiliary transformers. 
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2.2.3 Performance 
Table 2.2-3 shows the historical net generation, capacity factor, EAF, and EFOR 

for the Mill Creek Generating Station. The table also shows the industry averages for 
capacity factor, EAF, and EFOR. Industry average data come fiom GADS provided by 
the NERC and are for units in the SERC and RFC NERC regions and the years 2000 to 
2006. The industry averages are as reported for units between 300 and 400 MW for 
IJnits 1 and Unit 2, between 3.50 and 550 MW for IJnit 3, and between 450 and 650 MW 
for IJnit 4. 

EFOR for the years 

activities in the past 4 years that affected the EAF an 
events are listed below: 

0 In the spring of 2004, MC3 
steam turbine overhaul. The st 

the 2004 outage. MC 
to repair several boiler 
work. 

elts of planned outage 

Generating Station Units 1 to 4 

Jndiistry Aiwage EAF (99) 

Jndiistiy Average EFOR (%) 
Eqiiivalent Forced Outage Rate (%) j 5.6 

2005 

2,2 1 1,426 
10,456 

8.3.3 

94.9 

3.7 

2006 I 2007 

1,946,526 
10,568 

74.0 

86.5 

4.4 

2,153,807 
10,474 

81.1 

92.2 

3.7 I 

Average 

2,037,138 
10,514 

76.9 
.52 2 
89.5 
8.3 9 

4.4 
6.7 
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Table 2.2-3 (Continued) 
Historical Performance Data for Mill Creek Generating Station Units 1 to 4 

LJnit 2 
Net Generation (MWh) 
Net Heat Rate (Btu/kWh) 
Capacity Factor (%) 

Itiditstry Average CF (%) 

Equivalent Availability Factor (%) 
It1diistr.y Average EtiF (%) 

Equivalent Forced Outage Rate (YO) 
Itidusby Average EFOR (YY) 

Net Generation (MWh) 
Net Heat Rate (BtdkWli) 
Capacity Factor (YO) 
It?diisfiy Aiwage CF (%) 

Equivalent Availability Factor (%) 

Itiditstry Average EAF (%) 
Equivalent Forced Outage Rate (YO) 
Itiditstry Average EFOR (%) 

Unit 3 

Unit 4 
Net Generation (M 

2004 

2,007,643 
10,682 

76.4 

92.5 

4.3 

2,286,926 
10,616 

66.2 

3,405,217 

90.4 

3.7 

2005 

1,8 18,869 
10,956 

69.2 

81.0 

6.8 

72.5 

79.3 

17.6 

2006 

2,020,832 
10,829 

76.9 

2,827,105 
10,569 

81.9 

2,938,797 
10,548 

69.2 

69.0 

4.5 

2007 

1,936,303 
10,68 1 

73.7 

8.5.7 

3.9 

2,793,2 10 
10,604 

80.9 

86.9 

3.7 

3,565,,870 
10,741 

84.1 

90.8 

4.4 

Average 

I ,945,912 
10,784 

74.0 
52.2 
87.4 
83 9 

4.9 
6.7 

2,715,954 
10,548 

78.6625 
57.4 
84.8 
83.5 

4.5 
6 7 

2,246,757 
10,592 

76.5 
65.2 
82.4 
82 9 

7.6 
4" 7 
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B In 2006, MC4 was down in early spring for the scheduled 2 month major 
steam turbine overhaul. 
In the stirniner of 2005, MC4 was taken off-line for a 6 week unplanned 
outage to rewind the generator rotor field and to replace a stator bar. The 
unit was also down in 2005 to repair boiler tube failures on nine separate 
occasions, accumulating inore than 3 weeks of unplanned outage time. 

Based on interviews with plant personnel and review of documentation provided, 

plans to address the activities and forced outage events have been resolved, or t 
issues in the capital budget. 

2.2.4 Operations and Maintenance 
The operating plans and training inatei 

the staff is familiar with station requirement 
updated system descriptions, pictures of the eqL 

a particular task. 

ovided outlined 

t with the other EON units. 
The focus on the pr 
There is also a b 

ing costs, while at the same time, plan 

t specific boiler tube repair/replacement projects 

The operating plans note the utilization of various predictive technologies. 
Specifically, the plans note the intent to utilize vibration inonitoring/measureinent, 
perform annual thermography inspections, biannual motor testing on all 4 1tV motors, 
lubrication issues monitored through oil analysis, and the adjustment of PM schedules. 
The plan also calls for the addition of training on root cause analysis (RCA), problem 
solving, and procediire writing. 
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Black & Veatch reviewed the organization chart for the Mill Creek Station and 
noted a traditional organization. The total staff of approximately 220 is reasonable and 
consistent within the industry for the four Mill Creek Station units. 

A specific individual was identified as the one dedicated to outage planning. The 
review of inforination regarding the outage maintenance practices noted that Mill Creek 
Station has incorporated the major elements of the corporate outage management 
program and is focused on meeting or exceeding target EFOR and EAF. 

( I  week) outage in the interim year and 8 week majo 
major outages was not specifically noted, but appears to 
The plan also noted Mill Creek Station utiliz 
support outages, including a pressure parts 
agreement established for the EON fleet. 

O&M Expenses 

The operating plan calls for a 4 w 
The frequency of the 
iinately a 7 year cycle. 

oiler craft labor 

2.2-4. 

2.2.5 

The historical operating costs for the Mill Creek Station are outlined in Table 

$44,855 
9297 

Controllable/MWh I $4.82 

Equipment Condition 

2004 

$39,218 
$3,720 
$4,634 

$ 1  14 
$47,686 

9536 
$5.00 

2005 
$38,004 

$4,167 
$4,604 

$82 
$46,857 

10061 
$4.66 

$43,890 
$4,265 
$4,236 

$52,476 
975 I 

$5.38 

2007 

$39,708 
$4,692 
$5,148 

$100 
$49,648 

10453 
$4.75 

Black & Veatch personnel traveled to the Mill Creek facility to interview plant 
management, review records and equipment reference information, and perform a 
walkdown and visual assessment of the plant. Five Black & Veatch engineers visited the 
Plant on July 11  and 14, 2008. The generation facility appeared to be in good condition, 
with the exception of the back end ductwork and structural steel on Units 1, 2, and 4. 
Structural steel and ductwork in the scrubber areas of these units appeared to need 
inspection and corrosion protection or possible replacement soon because of corrosion. 
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The housekeeping and general facility condition in the FGD byproduct 
dewatering and handling area was greatly improved, compared to that seen in previous 
unrelated site visits, and should facilitate the continued operation of this facility. 

In other areas, the quality of housekeeping was typical of many operating coal 
fired power plants. The mechanical equipment and structures visually observed during 
the site tour appeared to be in good condition with no significant signs of significant 
leakage of oil, or steam, corrosion, or other distress. Some surface corrosion and several 
lealts in  boiler bottom ash sluice systems, service water and circulating water piping, 
pump seals, and feedwater heater bottom drains in the ents were observed. 
However, these are not considered Linusual considering th 

Electrical rooms were clean and not u 
rooins were locked and kept clean in general. 
was clear and open for operation. The control 
There was evidence of minor past transformer 
(RAT) and GSU transformers, which is not 
equipment. 

Boiler 

wastage froin reducin 
In  general, boiler tube lealts associ side corrosion-induced tube 

well as slagging and erosion 
to forced outage rates at the 

oine other coal fired stations of similar 
n persistent fretting of support tubes, and 

nit 3’s primary superheater and superheater 
plat 

e leak problem by the iinpleinenting evaporator 
r boilers and superheater/reheater upgrade projects on all 
er tube replacements and upgrades planned by EON (to 
a1 budget of $28 million) are aimed at helping reduce the 

tube leak rates and reduce plant EFOR. 

Steam Turbines 
Turbine major overhauls are generally scheduled every 7 years, and ininor 

inspections are performed every 2 or 3 years. The last MCl inspection was in 2004, and 
the next major overhaul is planned for 2010. MCI was restarted at normal vibration 
levels (less than 3 mils) following the overhaul. Recorniriendations following the outage 
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were to replace the 8th-stage buckets. The station currently plans to replace the MCl 
HP/IP seals and turbine IP buckets in the 201 0 major overhaul. 

The last MC2 inspection was in 2003, and the next major overhaul is scheduled 
for 201 1. When MC2 was returned to service, vibration levels were still high, but within 
acceptable limit to continue operation until the next overhaul. EON is monitoring the 
unit closely, and may need to perform a low-speed balance of the LP rotor at the next 
overhaul. 

MC3 was last inspected in 2004, and the next major overhaul is scheduled for 
2011. The unit was returned to service following th haul with no major 

seals, the IP buckets, and to upgrade the turbi 
L-0 blades is expected to provide additional 

blades in 201 1. 

2014. The unit was returned to overhaul with no major 
ion on the 3X bearing 

because of LP stator imbalance, as well as 
EON is aware that t normal, but are still within 

to 4 years for each mill. An average of inore than $1,500,000 for inill annual inspection 
and repair is included in the 2009 to 201 1 budget. 

Flue gas ductwork for MC I , MC2, and MC4 near the FGD units was identified as 
one of the major concerns for the plant. Plant personnel explained that it has been 
discovered that the carbon steel ductwork has corroded behind the alloy duct linings. 
Several areas were observed where leaking flue gases were detected during plant 
walltdowns. Some of the flue gas ductwork insulation was missing and had been 
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removed. Current capital plans include ductwork replacement for MC 1 , MC2, and MC4 
as part of the FGD refbrbishinent projects that total $46 million for 2009 to 2012. 

The station experiences significance forced outage due to condenser leaks and 
resulting high silica reading in cycle water chemistry. All of the condensers suffer froin 
erosion damage at the inlet end. EON replaced the MC1 condenser tubes in 2004 with 
904 0 copper niclcel; however, occasional forced outages at MC 1 still remain due to cycle 
chemistry silica issues and condenser leaks. 

The station plans to replace the MC2 condenser tubes in 2011 at a cost of 

condenser problems in 

r tube inserts in 

condenser was found in fair condition in 2003. However 

inserts in 201 I .  The MC4 condenser was recent1 
2006. 

It is expected that tube inserts will iiori 

equipment failure in the reagent prepai tal plan iricludes a $1.5 

2.2.6 Environ 

nd detailed review findings are provided in 

0 EON submitted a 2007 Annual Air Compliance Certification indicating 
that it was in intermittent compliance with permit conditions. The report 
indicates that Method 5 stack tests were performed on the units, but testing 
reports were not submitted within the required period. In addition, 
monitoring of opacity and PM resulted in deviations of operating 
parameters caused by instrumentation or operational problems, but did not 
result in  emission standard exceedances. 
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0 A past problern with “rusty flake fallout” in  the neighborhood was 
resolved with the addition of a wet stack conversion, according to EON. 

Other 
e Historically, according to the Environmental Protection Agency (EPA) 

ECHO database, the Mill Creek Station facility paid an Emergency 
Planning and Coininunity Right-to-Know Act penalty of $ 1  9,500 in 2005. 

anhydrous aniinonia in the Mill Creek To ase Inventory (TRI) 
report for calendar year 2003. The aniou onia onsite was above 

in subsequent TRI 

review of this information. 

to resolve the landfill 
has included the cost fo 

ermits for expanding laridfill 

lid byproduct. It is Black & Veatch’s understanding that 
re of these issues and steps to resolve the landfill needs of the 

station are already underway. EON has included the cost for expansion of 
the current landfill capacity in the projected capital budget. 

certain equipment failure ill the reagent preparation system. EON’S 
capital plan includes a $15 inillion budget for system upgrades to address 
this issue. 

0 The facility has experienced several plant derates in the past because of 

0 The facility’s boilers have experienced increased erosion, falling slag, 
corrosion fatigue, and heavy tube wastage. EON has allocated $28 inillion 
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in fbnding for boiler improvement and component replacement projects in 
its capital plan. The planned capital projects should help resolve the 
issues and improve future forced outage rates. 
The ductwork and structural steel near the FGD systems at Units I ,  2, and 
4 appear to be nearing their usefiil lives. EON is aware of the problem and 
has budgeted for repair or replacement of these coinpoiients in the planned 
FGD upgrade projects. 

erosion problem are evident at 1hi t  3’ ry superheater and 
superheater platen section. Replacement o omponents is estimated 
at $5,150,000. E 
possibility of allocating a budget 
fbt Lire . 

e There has been per 

2.3 Cane Run Generati 
2.3.1 Introduction 

(State Highway 1849), about 8 
location is illustra 
between Cane Run R 

The Cane Run Generating St t 5252 Cane Run Road 

Indiaiia 
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The pulverized coal fired electric power plant began coininercial operation in 
1954 in response to the demand for electricity by industries that were located in 
Louisville during World War 11. Three of its six units are now retired. Units 4 (CR4), 5 
(CRS), and 6 (CR6) are currently active and have a gross capacity of 610 MW. CR4 was 
placed in service in 1962, CRS in 1966, and CR6 in 1969. Table 2.3-1 provides a summary 
of the current Cane Run operating plant facts. 

Table 2.3-1 
Cane Run Plant Fact Sheet 

Category 
Location: 

Nominal 
Capacity: 
Ownership: 

Fuel: 
Type: 

Equipment: 

Data 
Jefferson County, ICY 
8 miles southwest of Louisville 
563 MW net 

LG&E - 100% 

Coal 
Pulverized coal, subcritica 
steam generators 

Category 
Market Area: 

Data 

Cane Run 138 kV Substation 

Contract and spot 
May 1, 1962 (Unit 4) 
May 1 ,  1966 (IJnit 5 )  
May 1 ,  1969 (Unit 6) 
LG&E 

Notes: 

, and its electrical interconnection is through the 

tation has historically burned high sulfur fuel fiom western 
Kentucky and Southern Indiana (Illinois Basin) at an average rate of 1.5 inillion tons of 
coal per year, all of which is transported by rail. Natural gas is used for startups of the 
coal fired boilers. 

Most of the water serving the plant is withdrawn by an intake structure located ill 

the Ohio River. The coal fired units utilize once-through cooling, so most of this water is 
returned to the river. 
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2.3.2 Plant Description and Design 
Siting and Real Estate 

Cane Run is located at 5252 Cane Run Road (State Highway 1849), about 8 miles 
southwest of Louisville, Kentucky. The facility includes approximately 500 acres 
between Cane Run Road and the Ohio River. An aerial view of the facility is shown on 
Figure 2.3-2. 

The entrance road is straight and parallels the railroad and power lines. The road 
will be scheduled to be relocated when plans for a new landfill area are determined. 

Equipment 

approximately 168 MW, 181 MW, and 26 
equipment is listed in Table 2.3-2. 

Boilers 

boiler with reheater, originally desig 
1,200,000 lb/h of steam at 1,900 psig 
balanced draft boile 

Both CR4 and CR6 have CE 

Ituminous coal, rated for 1 ,360,000 lb/h 

162364-092308 2-33 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Coal Fired Generatina Plants 

Figure 2.3-2 
Cane Run Generating Station 
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Cane 

Description 
Boiler 

Steam Turbine 

Draft System 

Run 
Table 2.3-2 

Generating Station Major Equipment 

Unit 
Unit 4 

Unit 5 

Unit 6 

LJnit 4 

Unit 5 

Unit 6 

Unit 4 

LJnit 5 

LJnit 6 

Quantity 
1 

I 

1 

1 

1 

I 

Characteristics 

CE wall fired, balanced draft boiler with reheater, 
originally designed to fire high sulfur bituminous coal, 
rated for 1,200,000 Ib/h of steam at 1,900 psig and 
1005" F 

Riley Stoker wall fired, balanced draft boiler with 
reheater, originally designed to fire high sulfur western 
Kentucky bitiiininous coal, rated for 1,360,000 Ib/h of 
steam at 1,900 psig and 1,005" F 
CE tangential-fired, balanced draft boiler with reheater, 
originally designed to fire high sulfur bituminous coal, 
rated for 1,854,000 Ib/h of steam at 2,600 psig and 
1,005" F 

GE reheat tandem compound, double-flow turbine, 
rated for 1,910 psig 1000" F steam, and hydrogen- 
cooled generator rated for 168 MW gross average 

GE reheat tandem compound, double-flow LP turbine, 
rated for 1,800 psig 1,000" F steam, and hydrogen- 
cooled-generator rated for 18 1 MW gross average 
Westinghouse reheat tandem compound, double-flow 
LP turbine, rated for 2,400 psig 1,000" F steam, and 
hydrogen cooled generator rated for 261 MW gross avg 

Buffalo Forge FD fans with fluid drives and 700 hp 
Allis Chalmers motors (50 percent noni.) 

Ljungstrom rotating, regenerative type, vertical shaft, 
air heaters (50 percent nom.) 

Buffalo ID fans with variable speed drives (50 percent 
nom.) 

Westinghouse FD fans with Gyrol VS fluid drives and 
800 lip Westinghouse motors (SO percent noni.) 

Ljungstrom rotating, regenerative type, vertical shaft, 
air heaters (50 percent nom.) 

Westinghouse ID fans with Gyrol VS fluid drives and 
1,750 lip Westinghouse motors (SO percent nom.) 

Westinghouse FD fans with inlet vane control and 
1,250 hp GE motors (50 percent nom.) 

Ljungstrom rotating, regenerative type, vertical shaft, 
air heaters (SO percent nom.) 

Westinghouse ID fans with Gyrol fluid drives and 
2,000 lip GE motors (SO percent nom.) 
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Table 2.3-2 (Continued) 
Cane Run Generating Station Major Equipment 
= 

LJnit 

Unit 4 

~ 

Characteristics Description 
Condenser 

Quantity 
1 Two-pass vacuum condenser 

Unit 5 1 Two-pass vacuum condenser 

Unit G 1 Two-pass vacuum condenser 

Circulating Water System Unit 4 2 
1 

Circulating water pumps (50 percent nom.) 
Once-through cooling system, Ohio River 

Circulating water pumps (SO percent nom.) 

Once-through cooling system, Ohio River 
Unit 5 

LJnit 6 

Unit 4 

Unit 5 

2 

I 
2 

1 

Circulating water pumps (SO percent nom.) 
Once-through cooling system, Ohio River 

Generator 1 GE 192 MVA, 3 phase, 2-pole, 18 kV, 0.85PF, 
hydrogen-cooled 
GE 224 MVA, 2-pole, .3-phase, 0.85 PF, 22 ItV, 
hydrogen-cooled 

1 

LJnit G 1 Westinghouse 320 MVA, .3-phase, 2-pole, 22 ItV, 0.85 
PF, hydrogen-cooled 

Honeywell Experion 

Honeywell Experion 
Control Systems Unit 4 

Unit 5 
Unit G 

1 
1 

1 Honeywell Experion 

Unit 4 

Unit 5 

3 

2 

Byron Jackson vertical, centrifugal, multistage axial 
condensate pumps (50 percent nom.) 

Allis-Chalmers centrifugal, barrel, multistage boiler 
feed pumps with 2,500 hp electric motors and 
American Standard fluid drives (SO percent nom.) 

Condensate and 
Feedwater Systems 

3 

2 

Westinghouse vertical, centrifugal, multistage axial 
condensate pumps (SO percent nom.) 

Allis-Chalmers centrifugal, barrel, multistage boiler 
feed pumps with, 3,000 hp electric motors and 
American Standard fluid drives (50 percent nom.) 

Unit G 3 

2 

Ingersoll-Rand vertical, centrifttgal, multistage axial 
condensate pumps (SO percent nom.) 

Allis-Chalmers centrifugal, barrel, multistage boiler 
feed pumps with GE 5,500 lip electric motors and 
American Standard fluid drives (SO percent nom.) 
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Table 2.3-2 (Continued) 
Cane Run Generating Station Major Equipment 

Description 

Flue Gas Treatment 

Electrical System 

Unit 
Unit 4 

Unit 5 

Unit G 

Unit 4 

Unit 5 

Unit G 

Quantity 
1 

1 

1 

I 

I 

1 

Characteristics 
Cold-side dry ESP for PM removal 

Lime-based, FGD system retrofitted in  1976 by 
American Air Filter 

NO, burner combustion controls retrofit in 2003 

Cold-side dry ESP for PM removal 

Lime-based, FGD system retrofitted in 1976 by AAF 

NO, burner combustion controls retrofit in 2003 

Cold-side diy ESP for PM removal 
Dual alkali based FGD system retrofitted in  1979 by 
Combustion Equipment Associates 

NO, burner combustion controls retrofit in 199.5 

Westinghouse 18 kV-138 kV, 190 MVA 

Westinghouse 18 kV-1.38 kV, 2201240 MVA 

Westinghouse 20.9 kV-1.38 1<V, 320 MVA 

Steam Turbine Generators 
ow type LP turbines. 

s a two-pass condenser 
inghouse unit rated for 

and hydrogen-cooled 

compound, double-flow turbine rated for 1,910 psig 
nderiser and hydrogen-cooled generator rated for 

s at Cane Run have been upgraded over the years froin the 
original Bailey and GE system to the Honeywell TDC-3000 Experion platform. 

Extensive control upgrades to the Woods Group system are planned for the 
turbine controls for CR4 and CR5. This upgrade was recently performed on CR6. 

The coal handling system controls will have a $550,000 upgrade in 2012, and the 
water treatment system controls have a $75,000 replacement scheduled for 201 3. The 
CR6 burner management system controls will be replaced for $290,000 in 201 3. 
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Emissions Systems 
All three coal fired units are equipped with low NO, burners, FGD modules, 

ESPs, and CEMS. 
The low NO, burner for CR4 is a Foster Wheeler (FW) model that was installed 

in  1998. CRS’s low NO, burner is froin Riley (installed in 1994), and CR6’s burrier is 
from CE (installed in 1997). 

systems that utilize two countercurrent, open-spray to 

arated scrubber 
loops, with two main reagents (lime and sod 
liquid trays in the two absorbers where the solu 
is tlien used to regenerate the sodium. 

P with collecting plates, an 

and discharge electrodes. 

COZ, and stack flow. 
ESPs and ahead o 

Extractive dilution type CEMS a for measuring NO,, SOz, 

upgrade should allow the station to meet 

th the water in the hoppers. The hoppers are emptied by jet 
propulsion pumps that transport the bottom ash through a discharge line to the ash pond. 
CR4 has one water filled bottom ash hopper, IJnit S and 6 each have two water filled 
bottom ash hoppers. 

The pyrite systems on CR4, CRS and CR6 transport rejects from the coal inills to 
the pyrite storage tank. Each coal inill has an individual pyrite hopper, jet propulsion 
pump, and transport line. The pyrite sluice conveying system is designed to convey 
pyrites from each units pyrite hoppers to a pyrite storagehransfer tank. From the pyrite 
storage tank, the ash is pumped to the ash pond. 
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Precipitator hoppers are located beneath the ESPs. This is the final reinoval area 
before the boiler flue gas is exhausted to the scrubbers. Fly ash froin the precipitator 
hoppers is conveyed in a dry state when saving fly ash to the north bin arid in a wet state 
when sluicing fly ash to the ash pond. 

CR4 has two economizer hoppers, CRS has 6 economizer hoppers, and CR6 has 
four economizer hoppers. CR4 economizer hoppers are located on the back side of the 
boiler on the main floor; CRS economizer hoppers are located at the mezzanine level, and 
CR6 economizer hoppers are located on the third floor on the back side of the boiler. In 
addition to the economizer hoppers, CR6 has four duct cated in the flue gas 
inlet ductwork to the regenerative air preheaters with two 
hoppers are located on the CR6 mezzanine 
hoppers and the CR6 duct hoppers are transported t 

The station has an ash water system 
necessary to transport the bottom ash and top 
areas. The ash water system consists of fou 
necessary to transport the HP water to the desi 

vides the wate 

Fuel Supply 

southern Indiana (Illi 
Cane Run has historically burned a hi from western Kentucky and 

llion tons of coal per year, all 
as ladder sidings to stage the 
he coal is transported by rail 

d from the bottom dump railcars on top of 
akes the coal either to the storage pile or to 

in-plant coal bunkers. 

n intake structure located in 
red units utilize once-through cooling, so most of this water is the Ohio River. 

returned to the river. Drinking water is supplied by a municipal system. 

Hectrical and Interconnection 
The station is interconnected to the EON 138 kV transmission system via the 

Cane Run 138 kV Substation. The electrical power output of the units is delivered from 
unit-dedicated generators and stepped up by GSIJ transforiners to the 138 kV voltage 
level. The connections from the generators to the respective GSIJ transformers are by 
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isolated phase bus ducts. The station has a 4.16 kV distribution system that is coininon 
across the plant. 

2.3.3 Performance 
Table 2.3-3 shows the historical net generation, capacity factor, EAF, and EFOR 

for the Cane Run Generating Station. The table also shows the industry averages for 
capacity factor, EAF, and EFOR. Industry average data coine from GADS provided by 
the NERC and are for units in the SERC and RFC NERC regions and the years 2000 to 
2006. The industry averages are as r 
4, between 160 and 260 MW for 1Jnit 5 ,  and between 200 

In general, Cane Run Gener 
2004 to 2007 were comparable t 
activities in the past 4 years that affected the 
events are listed below: 

EFOR for the years 
ere were outage 

e In  2004, CR4 was 

perform scheduled 
leaks, and to repair FG 
In 2004, CR5 was down 0 

ns. The ID fan reliability has improved since 

ed a number of forced outage events related to 

e In 2005, CR6 experienced a high number of forced outage events related 
to boiler tube leaks. 
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Table 2.3-3 
Historical Performance Data For Cane Run Generating Station Units 4,5, and 6 

{Jnit 4 
Net Generation (MWh) 
Net Heat Rate (Btu/kWh) 
Capacity Factor (YO) 
1ndiisfi.y Average CF (?A) 
Equivalent Availability Factor (YO) 
Iiidiis f r y  Average EAF (%) 

Equivalent Forced Outage Rate (%) 

Iiidia f r y  Aveiage EFOR (%) 

Unit 5 
Net Generation (MWh) 
Net Heat Rate (BtdkWh) 
Capacity Factor (%) 

Itdiistiy Average (;IF (?A) 
Equivalent Availability Factor (%) 

lt~diistiy Average EAF (%) 

2004 

8 10,896 
11,132 

59.7 

77.0 

5.9 

10,889 

71.8 

89.9 

4.0 

200.5 

1,049,049 
10,898 

77.3 

89.0 

7.3 

1,537,9.3 1 
10,235 

7.3.2 

84.2 

7.4 

2006 

959,912 
10,608 

1,086,066 
1 1,064 

73.8 

84.9 

4.8 

1,529,165 
10,569 

72.7 

85.6 

4.8 

2007 

1,102,772 
10,876 

81.2 

93.6 

2.7 

1,041,442 
1 1,227 

70.8 

84.7 

8.4 

1,392,397 
10,556 

66.2 

76.7 

13.2 

Averaze 

980,657 
10,869 

72.2 
63.2 
86.4 
86.3 
5.2 
6,0 

1,027,383 
10,924 

69.8 
62.5 
83.7 
84 8 
6.5 
6 2  

1,492,085 
10,434 

71.0 
64.4 
84.1 
85.0 

7 “4 
5.9 
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e In the spring of 2007, CR6 was down for the scheduled annual 3 week 
boiler inspection and subsequently was talcen off-line again in the fall to 
repair leaks on the steam turbine hydrogen cooler gaskets and diaphragms. 
In addition, T-2, T-3, and T-4 bearings were reconditioned in 2007 due to 
partial wipes and excessive heating. The CR6 T-2, T-3, and T-4 bearings 
have been operating at normal vibration since they were reconditioned, but 
CR6 suffers from high subsynchronous vibration at the No. 1 bearing that 
prevents prolonged operation in the range of 6 percent of full load. 

0 In 2007, CR6 experienced a boiler wind b epteinber 2007, 10 day 

for review. Temporary repairs 
operating below design level, th 

that the existing desi froin the OEM, and the 

CR6 burner corner Number 4 i 11 as design changes to the air 

and review of documentation provided, 

utage activities and forced outage events have been 

Specific issues noted in this review include the organization of the operations group (shift 
workers) into four separate operating groups, the dedicated outage coordinator, and the 
two planning positions in the maintenance organization. The use of four operating 
groups is a coininon and recoininended practice to address the challenges of covering 
round-the-clock operations, while also maintaining a cohesive “team” of operators. 
Black & Veatch noted the dedicated outage coordinator, specifically identified on the 
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organization chart as a recoininended practice to ensure that outage activities are 
adequately planned and given the appropriate priority. 

Daily planning requirements are fulfilled by two planners noted on the 
organization chart. One planner has responsibility for mechanical maintenance, and the 
other is focused on Instrument and Electrical (YE) processes. Given the number of units 
and the fact that all three units have wet scrubbers, using two planners may not be 
adequate, especially in light of the need to support steam unit outages as well as hydro 
and CT activities. 

employee groups to improve overall productivity. This included combining the 

administer with respect to labor relations bi 

“other” work groups. 

assessinen refresher training. The 
documents included extensive details 
introductory training program to ensure that s 11 versed in fundamentals. 

s utilizes the Maxinio CMMS application 
rk management functions. The Cane RLHI 

preventive maintenance routines to implement streamlined routine corrective 
maintenance (RCM). The operating plan outlined an extensive program to inonitor and 
address the sources/causes of tube leaks throughout the boilers, with specific details 
regarding and distinguishing each boiler. This program, which is being implemented 
across the EON fleet, is referred to as the “Boiler Circuit Strategy.” The program appears 
to be a comprehensive program to identify arid manage the reliability of the boilers. 
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Tlie operating plan included an effort to continue to develop the formal PDM 
program. Specific activities noted iricluded iinpleineritation of a motor inonitoriiig 
prograin and use of infrared cameras to troubleshoot electrical equipment. 

With respect to the outage management process, Cane R ~ i i  has incorporated the 
major elements of the corporate program, including the designation of a dedicated outage 
coordinator whose sole responsibility is outage planning. From the information provided, 
it would appear the outage and overhaul strategies are consistent with prudent 

turbine outages on a 7 year cycle. Tlie turbine outages are e to require an 8 week 
outage. 

O&M Expenses 
The historical operating costs for Ca 

operating costs are those associated only with 
are outlined in 

Cane Run Generating 

Other Cost of S 

Total Controllable 

2004 
$2636 1 

$7,265 
$1,022 

$45 
$34,893 

3214 
$10.86 

2005 
$25,687 

$9,028 
$1,192 

$34 
$35,941 

367G 
$9.78 

2006 
$3 1,492 

$9,169 
$I  ,282 

$2 1 
$41,964 

3576 
$11.73 

2007 
$27,002 
$1 1,694 
$1,210 

$9 
$39,915 

35.37 
$ I  1.28 

Run operating costs are shown in Appendix R.  

traveled to the facility to interview plant management, 
review records and equipment reference information, and perform a walltdown and visual 
assessment of the plant. Five Black & Veatch engineers visited the plant on July 23, 
2008. The plant facility appeared to be in good condition. The quality of housekeeping 
was typical of many operating coal fired power plants. The mechanical equipment and 
structures visually observed during the site tour appeared to be in good condition, with no 
signs of significant leakage of oil, or steam, corrosion damage, or other distress, except 
for structural steel and duct degradation that has occurred in the FGD-related facilities. 
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The operation in the landfill area creates dust because much of the area is still uncapped, 
and the byproduct is exposed. The bunlter room dust collectors did not appear to be 
adequate based on the observed coal dust accumulations. EON is aware of these issues 
and is working to resolve them. 

The recently upgraded coal inills on CRS were noted to be in excellent condition. 
Some surface corrosion and several water leaks were observed near the boiler bottom ash 
sluice systems and cycle makeup water 'areas; however, these are not considered unusual 
considering the age of the plant. The boiler 
leaks or oil spills were observed. The boiler feed pumps hav ly been professionally 
maintained. 

Electrical rooms were clean and not 
rooms were locked and kept clean in genera 
was clear and open for operation. The control 
Some minor degradation of the plant building 
repairs in the future. However, the degrad 
unusual Considering the age of facility. 

Boilers 

station. This is corisi 
Boiler tube leaks have been the rnai o forced outage rates at the 

y other coal fired stations of 
dustry. The station performs internal inspection and 

outages. EON recognizes 
get as part of the boiler circuit strategy 

ing period, the O&M budget will average 
r outage work (including steam turbines). This 

ivities over the last 7 years. 
oinponent replacement and 

Steam Turbines 
The CR4 steam 

turbine has more than 243,000 hours of operation as of June 2008. CR4 steam turbine 
last underwent major outage in 2004. The unit presently experiences higher than normal 
vibration at Bearings 4, 7, and 8. The higher than normal vibration levels at Bearings 7 
and 8 are due to a gear box issue. EON is monitoring the vibration levels closely and is 
planning to perform trim balance shots at the next available opportunity. The next 

Turbine inspections are generally scheduled every 7 years. 
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turbine overhaul is scheduled for 201 1 ,  at which time EON plans to replace the HP first- 
stage buckets and to replace the turbine packing and seals. 

The CRS steam turbine has more than 274,000 hours of operation as of June 2008. 
CRS steam turbine underwent an 8 week inspection overhaul in 2008, led by turbine 
contractor, MD&A. The unit was returned to service following high-speed balance of the 
generator, with higher than normal vibration levels (1.7 mils) at Rearing 6. A recent 
repair performed due to generator collector ring brush failure has caused further increase 

major turbine outage is scheduled for 2014 to 2015. 

vibration that prevents operation in the range 
projects to address these issues should be ad 
O&M budget. 

Balance-o f-Plant 
The as11 pond is nearing capacit o 2 years of useful life 

sh material (pyrite) from the 
pond for beneficial r 

ctures and drains) to facilitate growth and 
nts and will occur with the expansion over time. 

The environmental review was based on documents provided by EON and on 
observations fiom Black & Veatch staff who visited the facility in J ~ l y  2008. Key 
docuirients provided by EON for this review and detailed review findings are provided in 
Appendix B.1.3. From the information provided, the existing Cane Run Station appears 
to have in place the required environmental permits and to be operating in substantial 
compliance with perinit and regulatory requireinents. 
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The most significant findings of the environinental review are listed below: 

Air 
e EON submitted a 2007 Annual Air Compliance Certification indicating 

that it was in intermittent compliance with permit conditions. The report 
indicated that several units deviated froin their perinit requirements. 
These deviations incliided the following issues: 
- Method 5 stack tests w 

were not submitted within the require 
SO2 excess emissions and reportin __ 

- Opacity standard and c 
- Compliance with repor 
The report indicated that t 

previously reported i n  semiannual 
summary reports, quarterly excess einissio r upset condition reports. 

Other 
0 As Black & Veatch o it, adequate long-term 

tiori products is an important 
sh pond has 1 to 2 years of 
a1 of FGD byproduct and fly 
to alleviate this problem are 
ittiiig of additional specific 
lized and can be subject to 
ryitig to find beneficial use 
lp alleviate the issue. 

ppears to have the required environmental perinits in place and 
to be operating in substantial compliance with permit and regulatory 
requirements. 

nearing the end of their useful life. EON is currently looking at extending 
the facility’s FGD useful life by another 20 years. An extensive 
engineering study has been performed recently (by a third party 
consultant), which will be used to evaluate capital projects in the near 
fiiture for this work. 

e In general, some portions of the facility’s FGD systems appear to be 
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The bottom ash pond at the facility appears to have 1 to 2 years of 
remaining capacity, and the landfill for disposal of FGD byproduct and fly 
ash appears to have approximately 4 to 5 years of remaining capacity. 
Plans to alleviate this problem are being developed through the potential 
permitting of additional specific onsite disposal sites. In addition, EON is 
trying to find beneficial use opportunities for the combustion products to 
help alleviate the issue. 

forced outage events at the station. EON h 
$26 million worth of capital improvement 
fioin 2008 to 2012 t 

@ Boiler tube failures 

r the planiiiiig period 

2.4 Ghent Generating Station 
2.4.7 Introduction 

of Carrolton, Kentucky. The site 1 
began coininercial operations in ted on approximately 
1,670 acres. 

The Ghent Generating Station (Ghent) is 1 

@lamillon lntliaiia 
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The plant is a pulverized coal fired electric power plant with a nameplate capacity 
of 2,000 MW. It comprises four units (GH1, GH2, GH3, and GH4), each with boilers 
and steam turbines. Two of the boilers are inanufactured by CE and two by FW. CE 
boilers are tangential-fired, balanced draft forced circulation boilers, and FW boilers are 
balanced draft natural circulation boilers. Three of the steam turbines are inanufactured 
by GE and one by Westinghouse. They are all reheat, double-flow steam turbines with 
hydrogen-cooled generators. Table 2.4-1 provides a suinmary of the Ghent plant facts. 

resource generating unit on the EON transinission system. 

system. 

with 138 1tV and 345 1tV transmission lines at t 

load output fiom this 

Kentucky. 
Ghent burns high and low sulfur coal del 

2.4.2 Plant Description and Desi 
Siting and Real Es 

erating facilities fioin the switchyard, ash 
nd the aininonia storage facility, all located 

e generation units and coal yard are on the north 
ypsuin handling areas are on the south side of the 

line is only used occasionally for deliveries of major equipment. 

Equipment 
Ghent is a 2,000 MW plant that is composed of four 500 MW (nominal capacity), 

coal fired and steam turbine generators. The major plant equipment is listed in Table 
2.4-2. 
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Category 
Location : 
Nominal 
Capacity: 
Ownership: 

Fuel: 
Type: 

Equipment: 

Table 2.4-1 
Ghent Generating Station Fact Sheet 

Data 
Carrolton, ICY 

1921.5 MW net 

KU - 100 Yo 

Coal 
Pulverized coal, subcritical 
fired steam generators 

2 x CE boilers, 2 x FW 
boilers, 1 x Westinghouse 
steam turbine and 3 x GE 
steam turbines 

Notes: 

Off-Take: EON network customers 

Electric 
Interconnection: its 2,3,4) Substations 

38 kV (Unit 1 )  and 345 
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Figure 2.4-2 
Ghent Generating Station 
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Table 2.4-2 
Ghent Generating Station Major Equipment 

Description 
Boiler 

Steam Turbine 

Unit 
LJnit 1 

LJnit 2 

Unit 3 

LJnit 4 

LJnit 1 

Unit 2 

CJnit 3 

Unit 4 

Quantity 
1 

1 

1 

1 

1 

1 

1 

1 

Characteristics 
CE subcritical, controlled circulation, balanced draft 
boiler with reheater, originally designed to fire high 
sulfur Mulilenberg KY bituminous coal, at main 
steam flow MCR of 3,800,000 Ib/h at 2,620 psig and 
1,005" F 
CE subcritical, controlled circulation, balanced draft 
boiler with reheater originally designed to fire high 
sulfiir western Kentucky or low sulfiir eastern 
Kentucky bituminous coal, at main steam flow 
niaxirnum continuous main rating of .3,800,000 Ib/h 
at 2,620 psia and 1,005" F 

FW subcritical, natural circulation, balanced draft 
boiler with reheater, originally designed to fire low 
sulfur eastern Kentucky bituminous and alternate 
low-Btu, low sulfiir western USA coal, at main steam 
flow maximum continuous main rating of 3,80O,OOO 
Ib/h at 2,620 psig and 1,005 F 
FW subcritical, natural circulation, balanced draft 
boiler with reheater, originally designed to fire low 
sulftir eastern Kentucky bituminous and alternate 
low-Btu, low sulfur western USA coal, at main steam 
flow maximum continuous main rating of 3,800,000 
Ib/h at 2,620 psig and 1,005 F 
Westinghouse reheat tandem compound, double-flow 
turbine rated for nominal 2,400 psig 1,000" F steam, 
with condenser and hydrogen-cooled generator rated 
for 5 15 MW gross average 

GE reheat tandem compound, double-flow turbine 
rated for nominal 2,400 psig 1,000" F steam, with 
condenser and hydrogen-cooled generator rated for 
500 MW gross average 

GE reheat tandem compound, double-flow turbine 
rated for 2,400 psig 1,000" F steam, with a two-pass 
condenser and hydrogen-cooled generator rated for 
525 MW gross average 

GE reheat tandem compound, double-flow turbine 
rated for 2,400 psig 1,000" F steam, and hydrogen- 
cooled generator rated for 525 M W gross average 
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Unit 
Unit I 

Unit 2 

Unit 3 

Unit 4 

LJnit 1 
Unit 2 
Unit 3 
Unit 4 
IJnit 1 

IJnit 2 

Unit 3 

IJnit 4 

Quantity 

2 

1 
1 
I 
1 
2 

1 

2 

1 
2 

1 

2 

1 

Characteristics 
FD fans (SO percent nom) 
L.jungstrom rotating, regenerative-type, vertical shaft, 
horizontally mounted air preheaters 
ID fans (SO percent nom) 
FD fans (50 percent nom) with inlet vane volume 
control 
Ljungstrom rotating, regenerative-type, vertical shaft, 
horizontally mounted air preheaters 
ID fans (SO percent nom) 
Three Green Fan Company primary air (PA) fans 
with GE electric motors rated at 4,750 hp (SO percent 
nom.) 
FD fans (SO percent nom.) 
Air Preheater Corporation tri-sector air heaters with 
Yuba air preheating coils 
New Flaktwood Axial ID fans installed in 2007 with 
FGD installation project 
Green Fan Company PA fans with GE electric 
motors rated at 4,750 hp (SO percent nom.) 
Sturtevant Westinghouse FD fans with variable inlet 
guide vanes and Westinghouse 3,000 hp motors (SO 
percent nom.) 
Air Preheater Corporation tri-sector air heaters with 
Yuba air preheating coils 
Green Fan Company ID fans with variable inlet guide 
vanes and two-speed Electric Machinery Co. 8,000 
hp motors; proposed for replacement in 2008/2009 
with FGD installation project. (SO percent nom.) 
Two-pass vacuuni condenser 
Two-pass vacwm condenser 
Two-pass vacuum condenser 
Two-pass vacuum condenser 
Circulating water pumps (SO percent nom.) 

Mechanical draft cooling tower 

Circulating water pumps (SO percent nom.) 

Mechanical draft cooling tower 

Circulating water pumps (SO percent nom.) 

Mechanical draft cooling tower 

Circulating water pumps (50 percent nom.) 

Mechanical draft cooling tower 
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IJnit Characteristics Quantity 

1 IJnit 1 Westinghouse Electric, frame 2- 104x245, rated 
640MVA, I8 kV, 525V excitation, H2/water cooled, 
0.9 PF 

Unit 2 1 GE serial 180x687, rated 61 8MVA, 22 kV, H2/water 
cooled, 0.9 PF 

Unit 3 1 GE serial 180x800, rated 6 18 MVA, 22 kV, H2/water 
cooled, 0.9 PF 

Unit 4 I GE serial 180x856, rated 61 8 MVA, 22 kV, 
H2/water cooled, 0.9 PF 

I LJnit 1 

IJnit 2 

Unit .3 

Emerson Ovation installed in 2005-2009 

Emerson Ovation installed in 2005-2009 

Emerson Ovation installed in 2005-2009 

Emerson Ovation installed in 2005-2009 

I 
1 

Unit 4 1 

Unit 1 3 Vertical, centrifugal, multistage axial condensate 
pumps (SO percent nom.) 

Byron Jackson centrifugal, barrel, 5-stage boiler feed 
pumps with GE steam turbine drives rated at 11,429 
lip and 5,800 rpni (SO percent nom.) 

2 

Unit 2 3 Vertical, centrifitgal, multistage axial condensate 
pumps (SO percent nom.) 

Byron Jackson centrifugal, barrel, 5-stage boiler feed 
pumps with Westinghouse steam turbine drives rated 
at 12,000 hp and 5,800 rpm (SO percent nom.) 

2 

3 Unit 3 

Unit 4 

Vertical, centrifugal, multistage axial condensate 
pumps (SO percent nom.) 

Byron Jackson centrifugal, barrel, 5-stage boiler feed 
pumps with Westinghouse steam turbine drives rated 
at 12,000 lip and 5,800 rpm (SO percent nom,) 

Vertical, centrifugal, multistage axial condensate 
pumps (SO percent nom.) 

Byron Jackson centrifugal, barrel, S-stage boiler feed 
pumps with Westinghouse steam turbine drives rated 
at 12,000 lip and 5,800 rpni (SO percent nom.) 

2 

3 

2 
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Table 2-4-2 (Continued) 
Generating Station Major Equipment 

Unit 

Unit 1 

IJnit 2 

Unit 3 

Unit 4 

LJnit 1 

Unit 2 

LJnit 3 

LJnit 4 

Quantity 
I 

1 

I 

I 

1 

I 

1 

1 

Characteristics 
Cold-side dry ESP for PM removal 

Babcock Power limestone-based FGD system (under 
construction) 

SCR and low NO, burner combustion controls 

Hot-side dry ESP for PM removal 

B&W wet limestone FGD, originally designed for 
GHI original construction, to be switched over to 
handle GH2 in near future 

Low NO, burner combustion controls 

Hot-side dty ESP for PM removal 

New limestone-based FGD system designed for 98.5 
percent SOz removal 

SCR arid low NO, burner combustion controls 

Hot-side dry ESP for PM removal 

New litnestone-based FGD system designed for 98.5 
percent SOz removal 

SCR and low NO, burner coinbustion controls 

Westinghouse I8 kV-144 kV, 5501616 MVA, 
55" CI6.5" C 

McGraw Edison 21 kV-345 kV, 401604 MVA, 
55" Cl65" c 
ABB 21 kV-3451<V, 401604 MVA, 55" CI6.5" C 

ABB 21 I~V-345kV. 401604 MVA. 55" CI6.5" C 
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The plant has recently made a transition to high sulfur coal, and GHI, GH3, and 
GH4 currently burn high sulfLir coal. GH2 is the only unit still burning low sulfur coal. 

Boilers 
There are four boilers at Ghent Station. GH1 and GH2 have CE subcritical, 

controlled circulation boilers. GH3 and GH4 have FW subcritical, natural circulation 
boilers. All four boilers are balanced draft boilers with reheater, with a main steain flow 
maximum continuous main rating of 3,800,000 lb/h at 2,620 p 

Steam Turbine Generafors 
GH 1 has a Westinghouse steain turbine generator H3, and GH4 have 

cooled generator rated froin 500 to 525 MW gr 

Control Systems 

type, discrete function design coinpon 
The protective relaying in th 

ghouse/ARR type CO 

burners, GH3 and GH4 use advanced 
dates are as follows: GHI - 1994, GH2 - 

supplied by PECO as part of the original GHI 

tion typically called a “hot-side ESP.” For GH3 and GH4, two 

Original construction of GH1 did not include a FGD systein. The GH1 unit was 
retrofit with a wet limestone FGD supplied by R&W in 1994. It is important to note that 
this FGD equipineiit will be switched in the near future to handle the flue gas froin GH2. 
A new GHI FGD system is being built by Babcock Power to treat the flue gas of GH 1, so 
as to allow the original CHI FGD system to be converted to serving GH2. GH3 has a 
newly constructed and coininissioned (2007), limestone-based, FGD system that utilizes 
a single countercurrent, open spray tower absorber with an integral reaction slurry tank, 
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slurry recirculation system and in situ forced oxidation. GH4 has a newly constructed 
and commissioned (2008), limestone-based, FGD system that utilizes a single 
countercurrent, open spray tower absorber with an integral reaction slurry tank, slurry 
recirculation system and in-situ forced oxidation. This scrubber is essentially a duplicate 
of the GH3 FGD and the GH3 description of the system also represents GH4. 

GHl has a SCR system designed to reduce the outlet NO, concentration by 90 
percent that was installed by Babcock Power Inc. GH2 does not have an SCR. GH3 has 

Auxiliary Systems 
The station generates the followin 

generated are currently stored onsite, with the exc 
is currently talcen offsite. 

e synthetic gypsum, which 

nd ATB 2. The bottom The station has two ash treatin 

pyrites are also slui 
boilers, duct hopper 

and GH4 have primary air fans with GE electric 

provisions for rail or truck unloading. 
There is a stacker-reclaimer that can stack out 3,600 tons of coal per hour and can 

reclaim 2,400 tons of coal per hour. There is also a reclaim hopper that can feed 2,400 
tons per hour. There are four earth movers and two truck dozers. 

GHI receives pulverized coal fi-om six CE 863 RS Raymond Bowl pulverizer 
mills. GH2 and GH3 receive coal froin six CE 903 RP Raymond bowl mills. GH4 
receives coal from six MB-2.3 mills. 
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2004 

Unit 1 

Limestone is supplied by barge on the Ohio River, and ammonia, in anhydrous 
forin, is delivered by truck to a storage facility located iinmediately across Highway 42 
from the plant site. 

200.5 2006 2007 Average 

Water and Wastewater 
Cooling water is supplied at Ghent Station froin the Ohio River. All four units 

utilize mechanical draft cooling towers for heat rejection,. Drinking water is supplied by 
Carroll County Water District No. I .  Five onsite groundwater supply wells provide 
inalteup water for the deionizers. 

Ghent Station has a KPDES wastewater permit (Permit. No. 
KY0002038), effective July 2002 (as modified July 1,2 

Electrical and Interconnection 
The GSU transformer for GHI has a 

55" C/6S0 C. The GSU transforiners for GH 
IcV, 40/604 MVA, 5.5" C/6S0 C. The transforiners 

(GH3 and GH4). There is an isolate 
the GSIJ transformer. 

are also three differe 

Edisoii (GH2), and ARB 
een the generator and 

red by GE, Westinghouse, and others. 

eneration, capacity factor, EAF, and EFOR 

its between 450 and 650 MW. 
hent Generating Station average EAF and EFOR for the years 

activities in the past 4 years that affected the EAF arid EFOR of certain units. These 
events are listed below: 
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Net Generation (MWh) 
Net Heat Rate (BtukWh) 
Capacity Factor (YO) 
lndiiswy ilvernge CF PA) 
Equivalent Availability Factor 
(%) 
Inhistry A vernge EAF (%) 

Equivalent Forced Outage Rate 
(%.) 
Indiistry Averuge EFOR (!%A) 

Unit 2 
Net Generation (MWh) 
Net Heat Rate (BtukWh) 
Capacity Factor (%) 

I id i i s t iy  ilvernge CF (%) 

Equivalent Availability Facto1 

Indiistry Avernge EAF (%) 
(%I 

Eqiiivalent Forced Outage Rate 11 (%) 
Indiistiy Averuge EFOR (%) 

LJnit 3 

Net Generation (MWh 

3,304,417 
10,397 

80.C 

84.7 

3 .O 

2,843,658 
10,308 

63.3 

92.8 

2,829,972 

I .G 

3,488,Gl S 
10,303 

84.5 

87.8 

4.6 

2,762,178 
10,232 

66.4 

90.8 

1.7 

Coal Fired Generating Plants 

3,3 74,40L 
1 0,628 

81.7 

89.4 

3.5 

72.4 

10,957 
70.4 

86.1 

3.5 

2,915,043 
10,637 

70.6 

72.6 

7.9 

3,454,216 

3.8 

2,358,308 
10,876 

56.0 

6.3.5 

14.9 

3,270,62 I 
10,485 

79.2 
65.2 

83.6 
82.5 

4.8 
7" 4 

3,01835 1 
10,207 

71 "3 
65 2 

87.8 
82 9 

3.1 
7 4  

2,810,673 
10,758 

66.7 
6.5.2 

82.4 
82 9 

5 "4 
7 4  
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2006 

Table 2.4-3 (Continued) 
Historical Performance Data for Ghent Generating Station 4 Units 

2007 I 2004 

Unit 4 
Net Generation (MWh) 
Net Heat Rate (BtuikWh) 
Capacity Factor (YO) 

3,088,747 
10,325 

71 "4 

200s 

2,852,022 
10,663 

65.9 

3,249,370 
10,110 

75.1 

93.0 

1.5 

3,232,661 
10,678 

74.7 

Average 

3,105,700 
10,438 

71.8 
65 2 

91 "3 
82 9 

3.3 
7.4 

uled 2 month major steam 
turbine overhaul. Th line separately during the 
spring for several wee cations associated with 
installation of new envir 

10 weeks in the spring to 

due to problems 
ith the new FGD system. The ID fans 

D project coininissioned in 2007. The 
* ble blade bearing problems and caused numerous 

claim to the fan 
ign was installed 
also experienced 

ed outage hours due to superheater tube leaks. An ongoing 
problems. These 

boiler spacer ties tend to crack and propagate into tube failures. EON is 
aware of these problem arid is looking into possible solutions, such as 
improving the quality, alignment, and distribution during installation of 
the tubes, as well as replacing cracked spacers instead of repairing them. 
Appropriate O&M appears to have been allocated to address these issues 
to ensure improved reliability and reduced EFOR in the near future. 

162364-092308 2-60 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party IS subject to the limitations set forth in this report 



EON Coal Fired Generating Plants 

Based on interviews with plant personnel and review of documentation provided, 
except as otherwise noted above, it is Black & Veatch’s understanding that all issues 
discovered during the above planned outage activities and forced outage events have been 
resolved, or there are plans to address the issues in the capital budget. 

2.4.4 Operations and Maintenance 
A review of the organization chart and discussions about staffing with EON staff 

indicated that the operations group is separated into four operating groups (A through D) 
for plant operations and fuel yard management. There is dedicated laboratory 

the challenges of covering round-the-clock ope 
“team” of operators. Using a dedicated outage 
ensure that outage activities are adequately plan 

complement of four planners. 

appears appropriate, given the number of 
facilities. 

Overall, the station currently ployees. This level 
plexity of the systems at the 

details regarding specific plant systems, 

I to the operations, focused training eleinents plans 

d u r a  seein to focus on abnormal events and specific issues or 

require a very experienced operator to know how to execute all of the instructions noted. 
There was no indication in the procedures of how often they are reviewed or who would 
need to be involved in the review. However, the Ghent Station Operating Plan 
specifically calls for additions and enhancements to the current operating procedures. 
The plan noted the need to reformat and update various different (but specific) startup 
and shutdown procedures. The plan outlined not only the systems that need to be 

162364-092308 2-61 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report. 



EON Coal Fired Generating Plants 

addressed, but also the timeline for completion of each respective system. Given that 
timeline, a significant portion of this work may already be completed. 

Ghent, like all the other EON assets, utilizes the Maxinio CMMS application for 
maintenance planning and associated work management ftinctions. Extensive application 
of the capabilities of Maxiino is an integral part of the best practices identified by EON as 
part of a Regulated Generation Business Plan. In addition to the work management 
effort, Ghent is also iinpleiiienting the boiler circuit maintenance strategy as outlined for 
all the EON assets. 

Ghent has also instituted a number of strategic ces to enhance the 

relationships to that could provide needed sltills 
The PDM program is continuing to d 

lt down units prior to outages 
with the IR therinogr 
substations, hot b 
loose boiler insul 

equipment (routine), more than 200 equipment 

Cs), and substations. All of this is in addition to the boiler 

The station planning cycle currently calls for outage and overhaul strategies that 
include an annual boiler outage of approximately 3 weeks and an 8 week turbine outage 
every 6 to 7 years. In addition, the units also plan for chemical cleaning of the boiler 
water wall circuits every 4 years for GHI, GH3, and GH4. These schedules are 
consistent with prudent generating asset management practices. 
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O&M Historical Expenses 
The historical operating costs for Ghent are outlined in Table 2.4-4. 

Table 2.4-4 
Ghent Generating Station O&M Expenses ($000) 

O&.M 
Other Cost of Services 
Fuel Handling 
Below the Line 
Total Controllable 
Net Generation (GWH) 
Controllable/MWh 

200.3 

$33,685 

$1,756 
$669 

$36,110 
11453 
$3.15 

2004 

$32,291 
$2,978 
$1,820 

$25 
$37,1 I4 

11723 
$3.17 

2005 

$34,639 
$2,299 
$1,945 

$17 
$38,900 

12.587 
$3.09 

2006 

$35,829 
$3,084 
$2,0 15 

$6 
$40,934 

12460 
$3.29 

2007 

$43,956 
$3,920 
$2,235 

$10 
$50,121 

11961 

2.4.5 Equipment Condition 
view plant management, 

rin a walltdown and visual 
the plant on July 15 and 

The quality of housekeeping 
chanical equipment and 
good condition, with no 

sion damage, or other distress. Some 
ower levels; however, these areas were 

alts are not considered unusual, considering 
ace availability on the site is limited by the current 

pears to be managed in 

related items. Battery 
ept clean. The floor space in fiont of the switchgear was clear 

ting was functioning 
properly. Electrical rooins have been added around the electrical switchgear for arc flash 
safety reasons. However, some of the new rooin construction appeared to have poor 
ventilation. The station maintenance personnel interviewed indicated that a project was 
planned to improve the ventilation of these room. 

assessment of the plant. Five Black & 

was typical of many 

room were loc 
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Boilers 
Change of the station’s historical fuel type to Illinois Basin coal or high sulfk 

coal appear to have increased erosion to all four boiler econo~nizers, reheaters, 
superheaters, and outlet headers. The impacts have been identified in GHl and GH2 
water wall slopes from slag damage, GH3 and GH4’s solid tube spacer cracking, and the 
potential for soot blowing-related erosion. Blistering of the GH3 and GH4 water wall 
due to internal deposits is also evident and requires continued monitoring and repairs. 
The replacements and upgrades of major boiler component ncluded in the capital 
plan to address these problems. 

In 2007, GHl was thoroughly inspected at nearly 

components as required. 
A ininor inspection of GH2 w 

stainless material (similar to GHl) to preven 
and that the econoini 

GH2 reheater tub 

inal boiler manufacturer in 
section be upgraded to 

from coal ash corrosion, 

these findings, EON has included plans to replace the 

eat header as a precaution to avoid running 

out in 2007 by the original boiler manufacturer. At 
reheat outlet header was performed. It was found 

tubes. Because of these noted concerns, Alstoin recommended that select terminal tubes 
and the header be replaced. However, EON’S current plan is to replace select terminal 
tubes based on condition assessment and to continue testing and inonitoring the header to 
further assess its condition. 

The condition of the GH4 reheat outlet header is unknown at this time, but the 
header is planned for inspection in 2008. In consideration of the findings on the GH3 
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reheat header, the boiler manufacturer has recoininended a thorough inspection be 
performed. 

Steam Turbines 
All four of the Ghent Station steam turbines are cleaned with a special process on 

approximately a semiannual basis to remove copper deposits that could cause lost 
capacity of approximately 2 MW per month for 9 inonths-up to 20 MW loss from their 

built with tubing containing copper during the planning peri 2009 to 2012. This 
will help to minimize this issue. 

The GHl steain turbine rotor has inore than 249,O eratioii as of June 

were found. The unit was returned to service w 
Rearing No. 2. At present, EON is inonitorin 

issues have recently been added to th 
e No. 1 IP blade ring rep1 

as inore than 220,000 hours of operation as of June 
2005. A rotor bore inspection of the HP-IP 

t leakage was noticed at the existing HP and reheat section 

recoininended. All of the bearings were found to be in good condition, except for the T-1 
and T-2 Double Tilt Pad bearings, which were refurbished. 

The GH4 steam turbine rotor has inore than 175,000 hours of operation as of June 
2008. In 2002, the GH4 steam turbine was overhauled. The activities undertaken 
included onsite bucket replacements, diaphragm repairs, machining of rotor journals, low 
speed balancing of all three rotors, repair to main turbine thrust bearings, arid valve 
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maintenance. 
deficiencies found. 

The HP-IP and both LP rotors were inspected, with no significant 

Balance-o f-Plant 
The original ID fans and motors at GH4 presently remain in operation, with a 

derate of approximately 25 to 45 MW, because of the added pressure drop across the new 
FGD system. Final resolution of this ID fan issue is under consideration by EON. 

ioning the new axial- 

noted that flexibility in the station outage sch 
side performance, which require outages to a 

that electrically insulates the 
costs and loss generation due 

, has caused many hot side ESPs to be 
e from these frequent cleanings, the plant 

eans will normally be completed by dry grit 

electrodes and reduce 

Veatch staff who visited the facility in J ~ l y  2008. Key 

Appendix B. 1.4. Froin the information provided, the existing Ghent Station appears to 
have in place the required environinental permits and to be operating in substantial 
compliance with permit and regulatory requirements. 
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The most significant findings of the environmental review are listed below: 

Air 
EON correspondence fiom November 2007 indicated that the EPA is 
interested in the increase in sulfiiric acid mist (SAM) emissions and 
thereby the potential to trigger NSR Prevention of Significant 
Deterioration (PSD) requirements due to the previous installation of the 

that the installations were made under the au of an approval letter 

e Similar to the above issue, coi 
air PCPs have either recently 

letter fiom the KD ems was available for 

owever, no additional information was 

to the addition of the FGD system. However, when 
is issue , EON indicated that the KDAQ does not consider the 

of particulate fioin the associated material handling systems were included 
in the application and were less than the applicable significance level. 

2007, for opacity violations based on EPA Method 9 observations on June 
20, 2007. The 2007 Aiiiiual Compliance Certification indicates that EON 
inet with the EPA on November 20, 2007, and is currently awaiting EPA 
response. 

0 A Notice of Violation WOV) was issued by the EPA on September 26, 
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EON submitted a 2007 Annual Air Compliance Certification indicating 
that it is in compliance with perinit conditions, with the exception of the 
following items: 
- GHl was in continuous compliance, except for 2 hours of PM 

exceedances and the September 26,2007, NOV for opacity. 
_. GH2 was in continuous coinpliance, except for opacity 

exceedances less than 0.5 percent of operating time and five SO2 
exceedances. 

exceedances, which totaled 1 .OS and 2 hours of PM 
exceedances. 

exceedances. 

unit triphipset. The SO2 
exceedarices were due 

Q The KDAQ performed the facility in 2007 and 
itled DAQ-Full Coniplinnce 

9 six minute opacity violations between 
07, and September 30, 2007; relief was granted for 

which no relief was granted. 

Other 
Q As observed during the Black & Veatch site visit, adequate long-term 

options for disposal and storage of combustion products is one of the most 
critical issues for Ghent at present. The need for additional product 
disposal/storage is critical. A study has been performed, and a plan is 
presently being finalized to construct a new ash pond, landfills, or a 
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2.4.7 

combination, to provide another 25 years of storage. According to EON, 
the decision as to which plan to iinpleinent will be made in the near future. 

Key Findings 
0 Gheiit appears to have the required environinental perinits in  place and to 

be operating in substantial compliance with perinit and regulatory 
requirements. 

of adding new SO2 and NO, controls has positioned the station well for 

(Hg) regulations if the co-benefit control 
technologies is as high as may be 
have wet FGD, SCR system, S 

for the future. 

e The extensive construction program at this plant over the last several years 

a1 of combustion byproducts, 
ess and ash disposal, will 

ost allowance for capital 

such as gypsum bypro 
likely be exhausted by 
possible solutions to add 

ide corrosion in some boiler units may 

lso planning to iinpleinent the recoininended IP blade ring 

outage. 

2.5 E.W. Brown Generating Station 
2.5. I Introduction 

The E.W. Brown Station, as illustrated on Figure 2.5-1, is located on Herrington 
Lake in Mercer County, Kentucky, between Shakertown and Rurgin, off of Hwy 33. The 
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station was constructed on the west side of Herrington L,alte, the iinpoundinent behind 
Dix Darn. Table 2.51 provides a summary of the E.W. Brown plant facts. 
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Table 2.5-1 
E.W. Brown Generating Station Fact Sheet 

700.5 MW net EON network customers 

fired steam generators 

Notes: 
1. Capacity represents 100 percent of ave 

he station includes three coal 
fired electric genera 
MW net. The electri 

lectrical interconnection is through the E.W. 
, 2, and 3 (BRl, BR2, arid BR3) are designated as 

The plant uses 5,O 000 tons of coal per day. The fuel supply is provided through a 

Water supply is withdrawn from Herrington Lake. The water is used for plant 
service water, potable water, fire water, makeup for the cooling towers, and makeup to 
the steaidcondensate cycles. 
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2.5.2 Plant Description and Design 
Siting and Real Estate 

The E.W. Brown Station, pictured on Figure 2.5-2, is located on the western shore 
of Herrington Lake in Mercer County, Kentucky, between Shakertown and Burgin, off of 
Hwy 33. The sole plant access road off of Hwy 33 is Hwy 342, also known as Dix Dam 
Road. The plant is located approximately 1.3 miles off of Hwy 33. 

Figure 2.5-2 
E.W. Brown Generating Station 
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Equipment 

740 MW total gross output. The major plant equipment is listed in Table 2.5-2. 
The plant consists of three coal fired generating units (BRl, BR2, and BR3) with 

Table 2.5-2 
E.W. Brown Station Major Equipment 

Characteristics 

B&W balanced draft Carolina type radiant boiler 
with reheater originally designed to fire low 
sulfur Kentucky bituminous coal, rated for 
750,000 Ib/h ofsteam at 1,500 psig and 1,005" F 

Westinghouse reheat tandem compound, double- 
flow turbine, rated for 1,450 psig and 1,000" F 
steam, and hydrogen-cooled generator rated for 
1 10 MW gross average 

Westinghouse reheat tandem compound, double- 
flow turbine, rated for 1,800 psig and 1000" F 
steam, with a two-pass condenser and hydrogen- 
cooled generator rated for 179 MW gross avg 

Westinghouse reheat tandem compound, double- 
flow turbine rated for 2,400 psig and 1,000" F 
steam, with a two-pass condenser and hydrogen- 
cooled generator rated for 456 MW gross avg 

Westinghouse FD fans with variable speed 
hydraulic couplings (SO percent nom.) 

Ljungstrom rotating, regenerative-type, vertical 
shaft, horizontally mounted air preheaters with 
one external recirculation air fan (SO percent 
nom.) 
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Quantity 

2 

2 

2 

Table 2.5-2 (Continued) 
E.W. Brown Station Major Equipment 

Characteristics 

Westinghouse ID fans with variable speed 
hydraulic couplings (SO percent nom.) 

Sturtevant Westinghouse FD fans with variable 
speed hydraulic couplings and 1,250 hp electric 
motors (SO percent nom.) 
Ljungstroin rotating, regenerative type, vertical 
shaft, horizontally mounted air preheaters and 
Buffalo Forge preheating coils with coil putnps 
(SO Dercent nom.) 

11 Description 

2 

2 

2 

2 

II Circulating Water Svstetn 

R.J. Perltins Co. inlet vane controlled ID fans 
with 2,500 lip Westinghouse two-speed motor 
drives (SO percent nom.) 

Stitt~evant-Westinghouse FD fans with variable 
speed hydraulic couplings (SO percent nom.) 
Ljungstrotn rotating, regenerative type, vertical 
shaft, horizontally mounted air preheaters with 
American Standard preheating coils and coil 
pumps 
Westinghouse ID fans with inlet control vanes 
and 6,000 hp Westinghouse two-speed motors 
(SO percent nom.) 

Unit 

2 
1 

Unit 1 

1Jnit 2 

Unit 3 

Circulating water punips (SO-percent nom.) 
Mechanical draft cooling tower 

Unit 1 

2 

1 

Unit 2 

Mechanical draft cooling towers 

Westinghouse Frame 2-092x150, rated 1 14 
MW, 13.8 kV. H, cooled 

Unit 3 

1 

Unit 1 

Unit 2 

Westinghouse Frame 2-104x225-1, rated 446 
MW, 49.5 MVA, 24 kV, H2 cooled 

Unit 3 

Unit 1 

Unit 2 

Unit 3 

I 

Two-pass vacuuni condenser 

Two-pass vacuum condenser 

Two-pass vacuum condenser 

Circulating water pumps (SO percent nom.) 
Mechanical draft cooling tower 

2 I Circulating water pumps (SO percent nom.) 

Westinghouse, SO 1-S-65-P-992, rated 180 
MW, 18 ItV, H2 cooled 
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Table 2 .52 (Continued) 
E.W. Brown Unit 1 Major Equipment 

Description 

Oontrol Systems 

:ondensate and Feedwater 
Systems 

'lue Gas Treatment 

Electrical System 

IJnit 

Unit I 
Unit 2 

IJnit 3 
Unit 1 

Unit 2 

Unit 3 

{Jnit 1 

Unit 2 

Unit 3 

Unit 1 
Unit 2 
Unit 3 

Quantity 

1 
1 

1 

2 

3 

2 

2 

2 

2 

1 

I 

1 

1 
I 
1 

Characteristics 

Foxbolo IA (2006-2007) 
Bailey and is scheduled to be replaced with 
Foxboro in 2010 
Foxboro IA (2005-2007) 

Westinghouse vertical, centrifugal, multi-stage 
axial condensate pumps (SO percent nom.) 
Ingersoll-Rand centrifugal, barrel, 10-stage 
boiler feed pumps with American Blower 
variable speed fluid drives and General Electric 
1,250 hp motor drivers (SO percent nom.) 
Allis-Chalmers vertical, centrifugal, multi-stage 
axial condensate pumps (SO percent nom.) 
Ingersoll-Rand centrifugal, barrel, 10-stage 
boiler feed pumps with American Standard 
variable speed fluid drives and General Electric 
2,250 hp motor drivers (SO percent nom.) 
Allis-Chalmers vertical, centrifugal, multi-stage 
axial condensate pumps (SO percent nom.) 
Ingersoll-Rand centrifugal, barrel, 4-stage boiler 
feed pumps with Westinghouse steam turbine 
drives ( S O  percent nom.) 
Cold-side dry ESP for PM removal 
New, common (GH 1/20) limestone-based FGD 
system designed for 98.5 percent SOz removal 
(under construction) 
Low-NOs burner combustion controls. 
Cold-side dry ESP for PM reinoval 
New, common (GH 1/2/3) limestone-based FGD 
system designed for 98.5% SOz removal (under 
construction) 
Low-NO, burner combustion controls 
Cold-side dry ESP for PM removal 
New, common (GH 1/2/.3) limestone-based FGD 
system designed for 98.5% SOz removal (under 
construction) 
Low-NOs burner combustion controls 

Westinghouse 14.4 kV-1.38 kV 120 MVA 
Westinghouse 18.8 kV-1.38 kV 185 MVA 
McGraw-Edison 24 kV-1.38 kV 450 

~~ ~ 
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Boilers 
There are three boilers at the E.W. Brown Generating Station. A11 three boilers 

were modified by installation of new burners between 1992 and 1995 to reduce NO, 
emissions. 

BRI has a B&W, balanced draft, Carolina type natural circulation radiant boiler 
designed for Kentucky bituminous low sulfur coal. The unit was designed for a 
inaximuin continuous main steain flow of 750,000 lb/h at 1,450 psig with reheat steain 

froin four B&W EL-64 pulverizers, rated to deliver 29,8 of coal that is fired 
through 16, single wall DRB-XCL (low NO,) burners. 

Btu/lb and ash softening temperature of 1,950" F. 
retrofit in 199.5 to R&W, DRJ3-XCL System. 

BR2 has a CE natural circulation 
bituminous low sulfur coal. The unit was designe 

igned to operate with a 

went coininercial in 1963 and had indu 
BR3 has a CE-controlled circulation, t steain generator, originally 

nit was designed for an MCR designed for Kentuck 
steain flow of 3,O 
steain teinperatur 

Station has three Westinghouse steain turbine 

with a two-pass condenser and hydrogen-cooled generator 
1 steam turbine rotor has inore than 347,000 hours of 

June 2008. 
BR2 has a Westinghouse reheat tandein compound, double-flow turbine rated for 

1,800 psig and 1,000" F steain, with a two-pass condenser and hydrogen-cooled generator 
rated for 180 MW and 94 percent power factor. The BR2 steain turbine has inore than 
313,000 hours of operation and 643 total stai-ts (506 cold starts and 137 hot starts) as of 
June 2008. 

' 
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BR3 has a Westinghouse reheat tandem compound, double-flow turbine rated for 
2400 psig and 1 ,000" F steam, with a two-pass condenser and hydrogen-cooled generator 
rated for 446 MW and 90 percent power factor. The BR3 steam turbine has more than 
256,705 hours of operation and 542 total starts (368 cold starts and 174 hot starts) as of 
June 2008, except for the LIP rotor that was replaced in 1997. The BR.3 LP rotor was 
replaced in 1997 as an output improvement upgrade of capacity up to 446 MW from 409 
MW. This project involved rerating for the RR3 generator and is currently reported to be 
in the final stages of settlement of NSR NOV proceedings. 

I 3.8 kV, hydrogen- 
cooled, and was placed into service in 1957. The BR 

The BRl generator is Frame 2-092x150, rated 1 I 

and was placed into service in 1971. The BR 
1997 output improvement project. 

€missions Systems 

rator rotor was 

All three boilers were niodifie 
1995 to reduce NO, emissions. 

BRl has a co 
retrofit to Unit 1 
Division of Envir 

le11 Engineering as part of a 

to the unit in 1975. Two cold-side ESPs are 
esearch Cottrell as part of the initial design 

so was supplied by Research Cottrell, was added to 
tial unit operation in the mid-1970s. 

s operational, since the stack will still be used to bypass Unit 2 
he BRl and BR3 system will be retired, since the flue gas from 

will have a new CEMS unit for measuring NO,, SOz, and COz and flow for the flue gas 
from all three units passing through the stack 

The new construction of the FGD system and the level of redundancy that is 
coinrnon with the equipment should allow for reliable operation of the equipment in the 
future, if the level of initial construction and f h r e  maintenance are maintained at normal 
industry standards. 
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Flue gas from BR1, BR2, and BR3 will be treated by the single, new, limestone- 
based FGD systein that is being installed as a coininon system. The new FGD system, 
which utilizes a countercurrent, open spray tower absorber with an integral reaction 
slurry tank, slurry recirculation system and in situ forced oxidation, is currently being 
installed to reduce the SO2 emissions of the plant by processing the combined flue gas 
discharges of all three coal fired boiler units at the E.W. Brown Generating Station. Flue 
gas from each of the three boiler units will be routed through the unit specific ID fans and 
discharged into new ductwork and then combined and routed to the inlet of the new 
coininon absorber tower. A new concrete chimney with a er will be installed to 
route the exiting scrubbed flue gas from the FGD absorbei 

Babcock Power Environmental Inc. (BPEI) is th 

each of the new ID fans, discharge duct from t 

bypass will be provided for BRl or 

expansion joints; absorber inlet duct; absorbe 
quench system; absor 
reaction/oxidation 

uct; chimney; emergency 

y storage tanks with agitators; and gypsum 

11 integral Stebbiris tile lined concrete reaction tank 

3 will share the new, single module FGD coinrnon system. 
BR2’s current stack will be maintained as a bypass stack for BR2 only. 

Control Systems 

inanufacturer/model is Bailey and is scheduled to be replaced with Foxboro in 2010. 
The BRl and BR3 DCS inanufacturer/model is Foxboro IA. The BR2 DCS 
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Auxiliary Systems 
Ash disposal is all onsite. The ash pond onsite currently receives bottom ash 

(including pyrites), fly ash, discharges from three different oil/water separators, coal pile 
runoff, demineralizer and reverse osmosis (RO) system backwash, and red water (ash 
pond seepage). These wastes are disposed of in a large onsite surface impoundment (ash 
treatment basin), and then water is discharged into Herrington Lalie. The ash treatment 
basin covers 1 17.5 acres and was designed for a 25 year storage life. 

pond was reported to have all the required permits and o start receiving ash 

plant ash pond. 

the existing ash pond. The first phase of the 

construction of this elevated ash pon occur over iod of 12 years. The ash 

issues. 
as a two-pass, divided water 

BWG tubes. The BR2 condenser was furnished by box with inhibite 

American Blower variable speed fluid couplings. BR2 has 

hp motor drives and American Standard variable speed hydraulic couplings. BR3 has 
two (50 percent capacity) Ingersoll-Rand centrifLiga1, barrel, 4-stage boiler feed pumps, 
with Westinghouse steam turbine drives. 

Fuel Supply 
Coal is delivered to E.W. Brown Generating Station primarily by unit train. The 

plant can unload 90 railcars in 12-1/2 hours. The plant uses 5,000 to 6,000 tons of coal 
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per day. The coal pile was reported to be maintained at 40 to 60 days of storage. E. W. 
Brown Generating Station also receives deliveries from 15 to 20 coal trucks per day froin 
the Hazard Mine. 

The E. W. Brown units will norinally burn 6 pound sulfur coal after the FGD 
systems are commissioned, instead of the 2 to 3 pound sulfLir coal burned in the past. 
The operating plan for future required FGD maintenance is to perform the required 
maintenance while BRI and BR3 are down, and BR2 is in bypass mode. At these times, 

FGD, there will be a need to segregate coal in the coal yard. quired segregation of 
coal will be a new process activity at the plant. 

Water and Wastewater 
Herringtori Lake, the reservoir impou 

supply for the E.W. Brown Generating St 

contracted to a treatment facility. 

the Dix Dam. A study released in dra 
leakage rate through 
the dam is consid 

8 concluded that the present 
rid the structural integrity of 

ehind the darn. At present, the current 

.5 of this report provides further information about 

the CT portion of the facility and all five of the oil/water 
separators discharge ash treatment basin prior to discharge to Herrington Lake. 

Condenser cooling water is supplied via three mechanical-draft cooling towers in 
a closed-loop configuration. The makeup water for the cooling towers and cycle makeup 
is drawn from Herrington Lake. 

Electrical and Interconnection 
The electrical power output from BRI and BR2 generators is delivered to the 

EON 138 ItV transmission system through the South Switchyard. The electrical power 
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fiom BR3 is delivered to the EON 138 1tV transmission system through the North 
Switchyard. The electrical power froin the E.W. Brown Station units is used to provide 
both load and voltage support for the 138 1tV transmission systems. 

The BRI GSIJ transformer has a rating of 14.4 kV-138 1tV 120 MVA and was 
manufactured by Westinghouse. The BR2 GSU transformer has a rating of 18.8 ltV-138 
ItV 185 MVA and was manufactured by Westinghouse. The BR3 GSU transformer has a 
rating of 24 ItV-I38 1tV 450 MVA and was manufactured by McGraw-Edison. 

to the 138 1tV system. The connection fiom the generat heir associated GSIJ 

presently derived fioin two RAT-rated 138 1tV- 
startup and BR3 has a dedicated RAT. 

2.5.3 Performance 

E.W. Brown Generating Station. Th 

are for units in the 

I SO and 200 M 

F EAF, and EFOR for the 

ovided by the NERC and 
e years 2000 to 2006. The 

tation average EAF and EFOR for the 

years that affected the EAF and EFOR of certain 

the spring. 

lasting approximately 3 inonths. The failed breaker associated with a high 
horsepower fan has since been moved to a separate electrical bus to reduce 
the load on that system, which was near its limit at the time. Since the 
event, EON has enhanced the station’s breaker overhaul procedures with 
the maintenance provider to include inore rigorous trip-timing and test 
requirements. BR3 further experienced unplanned outage events of more 

fb BR3 experienced a breaker fire in 2005 that caused a forced outage event 
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than 200 hours in 2005 because of boiler tube leaks. EON was able to 
resolve the boiler tube leak problem and has plans to improve reliability of 
the boiler through condition assessinent and replacement of boiler tubes. 
Boiler tube replacement projects are iricluded in the planning period of 
2008 to 2012 to improve boiler reliability. 

Table 2.5-3 
Historical Performance Data for E.W. Brown Generating Station Units 1 , 2  and 3 

Unit 1 
Net Generation (MWh) 
Net Heat Rate (BTU/kWh) 
Capacity Factor (YO) 
Itiditstry Aiwage CF (%) 
Equivalent Availability Factor 

(%) 
Itidits try A w a g e  EAF PA) 
Equivalent Forced Outage Rate 

Itidiistry Average EFOR PA) 

Net Generation (M 
Net Heat Rate (BTU 
Capacity Factor (YO) 

(%) 

Net Generation (MWh) 
Net Heat Rate (BTU/kWh) 
CF (%) 
lnditslry A vetuge CF (?A) 

Itiditstry Average EAF (%) 
EFOR (Yo) 
Itiditstty Average EFOR (%) 

EAF (Yo) 

2004 

568,432 
10,980 

63.9 

90.1 

2.7 

2,246,620 
10,512 

59.5 

85.9 

1"2 

2005 

563,532 

87.8 

2.5 

1,584,997 
10,526 

42.0 

54.4 

32.3 

I 1,254 
54.0 

956,008 
10,252 

65.0 

89.4 

3.5 

2,03 1,288 
10,447 

53.8 

88.8 

4.0 

2007 

77.6 

5.4 

1 ,o 13,933 
10,352 

68.9 

91.9 

2.0 

2,396,909 
10,282 

63.5 

85.0 

2.9 

Average 

526,495 
11,106 

59.2 
S I  .3 

87.2 
84 4 

4.0 
6.9 

1,004,120 
10,222 

68.2 
6.3.2 

89.9 
86.3 

2.7 
6.0 

2,064,954 
10,434 

54.7 
57.4 
78.5 
8.3 .5 
10.1 
6.7 
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Based on interviews with plant personnel and a review of the documentation 
provided, unless otherwise noted above, it is Black & Veatch’s understanding that all 
issues discovered during the above planned outage activities and forced outage events 
have been resolved, or there are plans to address the issues in the capital budget. 

2.5.4 Operations and Maintenance 
Black & Veatch reviewed the organization chart provided and noted that the 

management of the Brown and Tyrone stations is combined. The total (approved) staff 
dedicated to the E.W. Brown Generating Station is 135, with ncies (at the time the 
chart was printed). These numbers reflect a four (4) rating rotation and a 

comprehensive program for operator trainin 
qualification and continuous reassessment and 

the major systems. 
As was the case with the trai 

operating procedures was coinprehens 
inforination was produced and availabl 
accessible to the user 

suggest it is also very 

and explanation of exactly what is expected of the 

ive to the overall process has to do with 
ruly comprehensive control process would 

to ensure that any change addresses not only the 

n also noted that the E.W. Brown Station is in the process of 

CMMS. In this process, the bulk of the maintenance planning efforts will be transferred 
to maintenance planners. This will relieve the crew chiefs and supervisors from 
responsibility for many aspects of work planning. The information provided included 
detailed descriptions of their preventive maintenance tickets. These descriptions were 
broken down by systems and crews and included priority, crew size, and estimated 
duration. These appeared to be coinpreliensive and thorough. 
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The E.W. Brown units also utilize the formal PDM program administered through 
the corporate office. The information provided included copies of current reports to show 
depth and application of the program. This was a reasonably detailed example that used a 
color code to distinguish new problems versus issues that have previously been identified 
and are still being observed. The example report appeared to emphasize vibration, with 
little or no information provided with regard to the other three technologies. 

The E.W. Brown Station Operating Plan suggested that the station is in the 

nlted to known forced 
turbines. The current 

was complemented with extensive data showing projects dir 
outage issues for both the steain plant and, separately, 

O&M Lixpenses 

shown in Table 2.5-4. 

2006 2007 

$18,254 $20,905 $19,331 $22,184 
$424 $859 $1,260 $1,088 

$1,256 $1,374 $1,440 $1,531 
$-271 $184 $80 $2,113 

$19,663 23,322 $22,11 I $26,916 
3,987 3,468 3,904 3,224 
$4.93 7.23 $6.38 $6.89 

2004 2005 

tion 
nnel traveled to the facility to interview plant management, 

review records and equipment reference information, and perform a walltdown and visual 
assessment of the plant. Five Black & Veatch engineers visited the station on J d y  I7 and 
18, 2008. The facility appeared to be in good condition. The quality of housekeeping 
was typical of many operating coal fired power plants. The mechanical equipment and 
structures visually observed during the site tour appeared to be in good condition with no 
signs of significant leakage of oil, water, or steam; corrosion damage; or other distress. 
Electrical rooms were clean and not used as storage for unrelated items. Battery room 
were locked and kept generally clean. The floor space in front of the switchgear was 
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clear and open for operation, unless breaker maintenance was currently being performed. 
The control room and plant lighting were functioning. 

The construction of the new FGD to scrub BRl , R E ,  and BR3 was in progress at 
the time of the site visit. The new ash pond annex was observed to be complete; and 
Black & Veatch was informed that it was ready to start receiving ash. 

Boilers 

cointnissioning of the new FGD, is expected to contri 
erosion damage, and coal inill performance issues. A 
underway with the EON project engineering group. R 

The impending fLiel switch to Illinois Basin coal, associated with the 
increased boiler slag, 

and BR3 primary superheater. These plann 

In 2007, the BRI furnace 
thickness survey was performed on 
right walls. Minor corrosion was 
monitored. There is some minor waterwall 

rnace fiont, rear, left, and 

pper burner elevations that is 

and tube shields i 
additional erosion expected due to fuel 

recommended replacement of insulation on the boiler, 

a fuel conversion study to better understand which components are at risk for design 
issues (such as convection pass clogging due to lateral spacing, reheater spacing design) 
as a result of conversion to higher sulfur coal once the new scrubber goes into service. 
EON project engineering is currently conducting this study. EON has identified the BR2 
reheater (including inlet/outlet header) as requiring replacement. Metallographic 
examinations showed that the reheater outlet header had possible early stage creep 
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damage at a longitudinal seam weld. EON plans to replace the reheat inlet and outlet 
headers in 2008/2009. 

The BR3 primary superheater was found to have erosion damage during the 2008 
inspection. Repairs and shielding were installed in 2008, and the boiler manufacturer 
recoininended redesign of the baffling/screening in an attempt to reduce velocities and 
erosion in the front quarter of this component. The EON capital plan includes 
replaceinent/redesign of the RR3 superheater for 20 10, in  anticipation of additional 
erosion expected due to the fiiel switch associated with c g the new FGD. 

s was found to have 
wall loss of up to 35 percent due to erosion. Erosion rate ease due to f k l  switch 
to high sulfur coal and expected increase in soot blowing 

The upper arch that includes the rear waterwall scre 

Steam Turbines 
In 1999, Westinghouse recoininended tl 

get a second opinion, KU 
istic analysis and 

recoininended a special overbore o bore surface grinding to 
remove some bore surface cracks. ltant determined that the 
rotor could be placed back in service for Plant operators put the rotor 
in service in 1999. s (SI) was engaged by 
KIJ to determine t ses of the rotor. In the 

he results of this analysis have allowed 
9. The second analysis, which used inore 

180 from actual rotor material testing, predicted 
4 starts from 1999 to 

atch is of the opinion 
lusions based on the 
he vintage (1957) of 

the rotor to come up with the conclusion. Normally, OEMs are very conservative in their 
assessments. SI is quite well known and is a competent analytical organization. SI’S 
recoininendation may be more reliable than the OEM’s. However, the conclusions &om 
SI are based on two assumptions. First, the fracture toughness value does not change 
substantially along the rotor, and second, the inaxiinuin size of the crack is not inore than 
0.75 inch. These assumptions appear to be reasonable and conservative based on the fact 
that SI used the lowest value of the ineasured fracture toughness (1 80) and a conservative 
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crack size (0.75 inch), whereas the maximum size of any crack measured in 1999 and 
2005 was not more than 0.5 inch. 

Black & Veatch agrees with SI’S recommendations, but cautions that there is a 
slight risk of a rotor burst because of the following reasons: 

SI could not perform bore ultrasonic inspection at the more critical bottle 
bore section of the rotor because of dimples froin prior grinding operation. 

0 The 1999 ultrasonic inspections show a very high density of indications in 

than the critical size. 
Black & Veatch is of the opinion that it will be 

rotor with a new rotor in the long-term plan. 

if the rotor were to be operated within the spe 
would be acceptable to run the rotor for ano 

re years beyond the 10 year 

rotor material. 

capital plan for the 2009 B 

the results of prev 

ul outage in 2009. The 

blade rows. These particular repairs were based upon 
1 repairs (1994, 2001, and others) and based upon 

replacement (seed) exciter rotor that was purchased froin Siemens, as a result of 
inspection findings in spring 2005. The nameplate kVA rating of the BR3 generator has 
not changed from the original design according to the Siemens-Westinghouse design data 
reviewed by Black & Veatch. 

The BR3 HP-IP rotor is presently planned for replacement in 2012, for a cost of 
$17,967,000 in order to achieve improved efficiency/capacity. Siemens performed an 
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HP-IP rotor bore examination on BR3 in 2005. Based on the stress evaluations 
performed, it was determined that the life of the rotor was well above 3,000 speed cycles, 
assuming that startup and operation procedures were followed. Siemens recoininended 
that the rotor be re-inspected afier I O  years of operation. 

Balance-o f-Plant 
The low NO, burners on the units have kept the units within their respective NO, 

emissions limits for 2007. New emission regulations that are in line with the vacated 
CAIR may require additional NO, controls to be installed, t ve targeted emission 

installation in the mid 1990s. The ESPs d 
reliability or performance issues in the recent 

No significant building structure issu 

outage events were reported. 

rating staff during the 

visited the facility in J ~ l y  2008. Key 
nd detailed review findings are provided in 

e EON was issued two NOVs in 2006 for performing “major capital 
expenditures for Unit 3 at the E.W. Brown Generating Station to increase 
electrical production from the unit to 446 MW.” These NOVs concerned 
the fact that the facility failed to obtain the appropriate permits 
(Prevention of Significant Deterioration and Title V) and follow certain 
other regulatory program, such as the New Source Performance 
Standards (NSPS) prior to executing the changes. The 2008 to 2012 
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Operating Plan indicates that EON is currently in NSR proceedings, 
including responding to EPA/Department of Justice (DOJ) requests, 
settlement negotiations, and discovery. Documentation further indicates 
that along with other potential new limits on the facility, as part of the 
settlement, the installation of the SCR on Unit 3 may be moved up from 
20 1 5 to 20 12. Follow-up correspondence concerning the progress of the 
NOVs was not available for review. 

0 Siinilar to the above issue, company planiiirig documents indicate that 
several major projects, including the inst 
system for BRI, B E ,  and BR3, have eit 

f a coininon FGD 

(both dated in March 2005) we 
from the KDAQ indicated th 
project was classified as “environn 

these changes at E.W. 

able for review. 

on was found indicating that 
t the necessary permitting 

ould also include current or 

system. However, when notified of this issue, EON 

ncidental increases of particulate from the 

cable significance level. 

eption of the following items: 
RI, BR2, and BR.? were in continuous compliance, except for 

nuinerous opacity and opacity trigger levels tliroughout the year. 
The report indicated that stack tests were not triggered. The 
opacity exceedances were mainly due to startups, shutdowns, load 
changes, blowing, precipitator trouble, and unit triphipset. The 
SO2 exceedances were due to fiiel problems. 

Other 
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The facility has some sizable oil spills in its history. Enforcement action 
was taken by EPA in 2005 regarding the October 2, 1999 spill of 38,000 
gallons of diesel fuel into Cedar Branch Creek. Other documented spills 
include the September 24, 2006 reportable spill quantity of 75 gallons and 
a November 30, 2007 spill quantity of 75 gallons. The 2006 and 2007 
spills were documented as being cleaned up, with contaminated soil 
removed and disposed of. 

2.5.7 Key Findings 
e E.W. Brown Generating Station ap have the required 

fiom Herrington L,alte, the rese 
released in draft form in April of ed that the present leakage 

sent, the current EON 

hancement. No resolution to this 
time. The potential impact of this issue 

well as increasing the efficiency and capacity of the unit. 

2.6 Green River Generating Station 
2.6. I Introduction 

The Green River Generating Station, as illustrated on Figure 2.6-1, is located 
3 miles north of Central City in Muhlenberg County. The property is bounded on the 
north by coal strip mines, on the southeast by the Green River, and on the south and west 
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by rolling hills with a few residences. Table 2.6-1 provides a sutninary of the Green 
River Generating Station plant facts. 

J'+ di ouisville 
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Ownership: 

Table 2.6-1 
Green River Generating Station Fact Sheet 

KLJ - 100% Electric Green River 138 kV Substation 
Interconnection: 

11 Category I Data 1 Category I Data I1 
/I Location: I Central city, KY 1 Market Area: I Midwest I1 

I MW net 
Nominal /I Capacity: /I Off-Take: EON network customers 

g station with a total 

(GR2) were decoinrnissioned 

ection is through the 
*e designated as network resource generating 

lese units can be used 

Siting and Real €state 
The Green River Generating Station is located 3 miles north of Central City in 

Muhlenberg County. The property is bounded on the north by coal strip mines, on the 
southeast by the Green River, and on the south and west by rolling hills with a few 
residences. The elevation at the plant averages 400 feet above mean sea level. The water 
table in the alluvial aquifer underlying the plant is estimated to occur at approximately 
25 feet below land surface, based on interpretation of topographic contours. The plant is 
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accessible via US Highway 431 just north of Central City, and also via the Green River. 
An elevation view of the plant is shown on Figure 2.6-2. 

Fig 
Green River Gene 

generating units with Westinghouse 
f 189 MW gross. Depending on the 

erve native load on higher load demand 
ties if their dispatch cost remains below the sale price. 

erized coal boiler (Boiler 4) rated for 
75 psig and 905" F. GR4 has a natural circulation B&W 

Ib/h of steam at 1,525 psig and 1,000 F 
with 1,000 F reheat. Both GR3 and GR4 boilers fire bituminous coal fioin iniries in 
Kentucky and Illinois. Based on available recent coal data, the as-received heating value 
is in the range of 10,900 Btu/lbm to 12,100 Btu/lbin, with approximately 9 percent ash 
and 2.5 percent sulfur. 
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Table 2.6-2 
Green River Generating Station Major Equipment 

Quantity 
1 

Characteristics 
Natural circulation B&W pulverized coal boiler (Boiler 4) 
rated for 660,000 Ib/h of steam at 875 psig and 905" F 

Description 
Boiler 

Unit 
Unit 3 

Unit 4 1 Natural circulation B&W pulverized coal boiler (Boiler 5) 
rated for 750,000 Ib/h of steam at 1,525 psig and 1,000" F with 
1,000" F reheat 
Westinghouse tandem compound turbine rated for 850 psig and 
900" F steani, with a two-pass radial flow condenser and 
hydrogen-cooled generator rated for 74 MW gross average 

Steam Turbine Unit 3 1 

Unit 4 1 Westinghouse tandem compound turbine rated for 1450 psig 
and 1,000" F and 1,000" F reheat, with a two-pass condenser 
and hydrogen-cooled generator rated for 106 MW gross avg 

Draft System Unit 3 Westinghouse mechanical draft FD fans with inlet vane control 

Air heaters 
Westinghouse mechanical draft ID fans with fluid drives 

American blower mechanical draft FD fans with inlet vane 
control (SO percent nom.) 

Air heaters 
American Blower mechanical draft gas recirculation fan with 
inlet vane control 

American Blower mechanical draft ID fans with fluid drives 

Two-vass vacuuni condenser 

Unit 4 

Unit 3 
Unit 4 

Condenser I 
I Two-pass vacuuni condenser 

Circulating Water System Unit 3 2 

I 
Circulating water pumps 

Once-through cooling system, Green River 

2 

1 
IJnit 4 

Unit 3 

Unit 4 

Circulating water pimps 

Once-through cooling system, Green River 

Westinghouse. 75 MW. 1.3.8 kV 1 Generator 

I Westinghouse,l.3.3.7 MVA, 13.8 kV, 0.8.5 PF at 30 psi H2 
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Quantity 

1 

Table 2.6-2 (Continued) 
Green River Generating Station Major Equipment 

Characteristics 

Bailey Infi-90, installed in 1999 

Description 

Control Systenis 

2 

2 

Flue Gas Treatment 

Electrical System 

Vertical pit type, multistage mixed flow condensate pumps (SO 
percent nom.) 

Ingersoll-Rand centrifugal, vertically split, barrel, 5-stage 
boiler feed pumps with GE 1,500 lip motor drivers (SO percent 
nom.) 

Unit 

Unit 3 

Unit 4 

Unit 3 

Unit 4 

Unit 3 

IJnit 4 

Unit 3 

Unit 4 

1 Cold side ESP retrofit in 1975. 

Low NO, burner combustion controls, installed in 1995 

Hybrid DCS solution encompassing all aspects of boiler 
control and most subsystems 

1 

1 

Westinghouse vertical multistage axial condensate pumps (SO 
percent nom.) 

13.2kV - 138kV, 80MVA 

Westinghouse, 13.2-138kV, I20MVA 

Ingersoll-Rand centrifugal 5 stage boiler feed pumps (SO 
percent noin.) 

Cold side ESP retrofit in 1973 

Low NO, burner combustion controls, installed in 2002 

eain turbine generators. The GR3 steam 
ound turbine rated for 850 psig and 900" F steam, 

en-cooled generator rated for 75 MW 
em compound turbine rated for 1,450 
d hydrogen-cooled generator rated for 

Emissions Systems 

Both units are equipped with low NO, burners, ESPs, arid CEMS. 
Both boilers have low NO, burner combustion controls, which were installed on 

Unit 3 in 2002 and Unit 4 in 1995. Both units have cold ESPs that were supplied as part 
of the retrofit to the units in 1974 and 1975. The ESPs have emission limit ratings of 
0.22 lb/MBtu based on a 3 hour average or a 40 percent opacity based on a 6 minute 
average, except that a maximum of 60 percent opacity is allowed for a period or 
aggregate of periods of not more than 6 minutes in any 60 minutes. 
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An existing extractive dilution type CEMS is installed on each unit for measuring 
N O ,  SO2, CO2, and stack flow. A Lear Siegler opacity inonitor is installed in the stack. 

The CEMS system has already been upgraded to StacltVision, the latest 
programming available from E X ,  the data acquisition and handling system OEM. This 
upgrade should allow the system to meet future reporting requirements. 

Control Systems 
The GR4 boiler controls have been replaced with a modern, Hybrid DCS solution 

in a 201 0 project. The coal yardhripper control system 
prograiniiiable logic controller (PLC). 

Auxiliary Systems 

laced with a modern 

The site has two ash ponds, a coal ri 

acts as the primary solids retention er overflows though a 
pH adjustment prior to 

dditional retention time 
for solids removal. T d to the river. A silt screen 
and final pH adjust1 

multistage axial coiid 1.) and two Ingersoll-Rand centrifugal 

-tically split, barrel, five-stage boiler feed pumps 

unloading equipment exists, but has beeti abandoned. Condenser cooling water is drawn 
fiom the Green River in a once-through configuration. 

The plant access road is off of US Highway 431 approximately 3 miles north of 
Central City in Muhlenberg County. The access road is narrow and winds its way down 
the grade from the highway to the plant. Coal deliveries can require as many as 45 trucks 
per day to keep the units fueled and add surplus to the coal pile. The entrance road is 
scheduled for resurfacing in 20 12 and 20 13. 
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Water and Wastewater 

All water serving the plant is withdrawn by one intake structure located in the 
Green River. Most of this water is used for once-through cooling water and is returned 
through a discharge canal downstream of the intake point. 

Drinking water for most residences within 3 miles of the Green River Plant is 
supplied by the Central City Municipal Water System, which obtains water froin a 
surface intake on the Green River approximately 3 miles upstream froin the Green River 
Generating Station. 

and has received maintenance at various times during the i 

Electrical and Interconnection 

138 liV system. 

2.6.3 Performance 
F, and EFOR for the 

Green River Generating Station. The ta ustry averages for CF, 
S provided by the NERC and 

are for units in  the 

between 100 and 12 
EFOR for the years 2004 to 2007 were 

However, there were outage activities over the past 

down subsequently in the suininer of 2005 for inore than 
The GR4 HP turbine was 

damaged by an extreme temperature excursion resulting from the loss of 
atteinperator control in 2005. The event was classified as operator error 
that resulted in inore than 3 months of forced outage hours. Major repairs 
included replaceinent of the first three rows of turbine blades, seals, and 
packing, and the inlet valves. Measures taken to prevent further water 
induction issues included the installation of automated attemperation block 
valves, steam traps on the 

ecause of HP turbine damage. 
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Table 2.6-3 
Historical Performance Data for Green River Generating Station 2 Units 

2004 200s 2006 2007 Average 

Unit 3 
Net Generation (MWh) 334,589 336,673 206,046 420,678 324,497 
Net Heat Rate (BTU/kWli) 12,996 12,945 12,700 12,304 12,640 

Capacity Factor (%) 

Iiidiisfiy 11 veivge CF PA) 45. I 
Equivalent Availability Factor (%) 

Itm’zistiy ifsei’age EAF (%) 

Net Generation (MWli) 
Net Heat Rate (BTU/kWli) 
Capacity Factor (%) 

Indzistiy Averrrgc? CF (%) 

Equivalent Availability Factor (%) 

51 3 

84 4 

Equivalent Forced Outa 

edwater heater level trips. However, 
anual isolation valves. Black & Veatch is 

leaks arid blew a section of boiler casing. Subsequently, the boiler 
manufacturer provided a report detailing the areas most susceptible to this 
type of damage. GR4 personnel inspected all of the water circuit tubing in 
2007 during a planned outage, and replaced tubing sections as necessary, 
based on appropriate visual testing criteria. The same inspection methods 
and scopes are planned for GR3 in 2009. 

162364-092308 2-98 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Coal Fired Generating Plants 

Based on interviews with plant personnel and a review of the documentation 
provided, unless otherwise noted above, it is Black & Veatch’s understanding that all 
issues discovered during the above planned outage activities and forced outage events 
have been resolved, or there are plans to address the issues in the capital budget. 

2.6.4 Operations and Maintenance 
Operations 

organization charts (table) provided and discussed the sta 
With respect to the Green River Generating Station, Black & Veatch reviewed the 

anization during the 

control systems that are common to the larger uni 

operations, the plan noted the employees have ave 
40 hours of training per year. This w 
the best practices review. The Oper 

Strategy. Both progr to be improvements over past 

y Plan (BCP) for review. The BCP 

ceiving inore than the targeted 
to issues noted by UMS in 

and would also aid EON’S system by knowing who 
store or continue operations in the event of an 

n descriptions were reasonably well written but not as structured as 
recoininend or was the case with most of the other EON units. 

documents. The exams reviewed were relatively short and could be memorized. There 
also was not indication of different requirements for different positions unless they 
focused only the systems. Overall, this training program appears to meet the miniinum 
fiinctional req~iireinents. 

The Green River Generating Station, like all the other EON assets, utilizes 
Maximo for maintenance planning. There were only a very limited number of 
maintenance related documents available for review. Those that were provided indicated 
the plant has a good focus on understanding which particular systems are critical to unit 
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operation and reliability. Maintenance and condition assessment activities have 
concentrated on those critical systems. 

No specific inforination regarding the preventive maintenance program 
established for Green River Generating Station was available for review. 

PDM documentation provided suggests that Green River Generating Station is 
somewhat dependent on other stations for equipment to iinpleinent the station PDM 
program, with the exception of vibration equipment, which is available at the Green 
River Generating Station. Through efforts coordinated with the other plants and 
generation engineering, the plant add 
inforination available through the EON WAN using the 
The plant has provided PDM awareness training to 
assessment technology specific trail 
available who understand vibratio 
thermography, and rotor bar testing. 

implementing the fkctional aspect 
as possible. 

O&M Expenses 

in  Table 2.6-4. 

onnel and condition 

Black & Veatch asstiines that Green Ri 

The historical O 

2.6.5 

Net Generation (GWH) 
Control lable/M W h 

2003 

$10,400 

$445 
$ 1  1 

$10,856 
669 

$16.22 

Equipment Condition 

2004 

$7,665 
$650 
$44 I 

$10 
$8,766 

799 
$10.97 

2005 

$9,209 
$323 
$609 

$10 
$10,151 

675 
$15.03 

2006 

$8,566 
$407 
$745 

$6 
$9,724 

640 
$15.20 

2007 

$9,192 
$483 
$540 

$7 
$10,222 

997 
$10.26 

Black & Veatch personnel traveled to the facility to interview plant management, 
review records and equipment reference information, and perform a walkdown and visual 
assessment of the plant. Five Black & Veatch engineers visited the facility on J d y  22, 
2008. The facility appeared to be in good condition. The quality of housekeeping was 
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typical of many operating coal fired power plants. The mechanical equipment and 
structures visually observed during the site tour appeared to be in good condition with no 
signs of significant leakage of oil or steam, corrosion damage, or other distress. 
Significant water leakage from the service water screen shaft seals was observed, and this 
was reported to be planned for maintenance as part of the engineering study for the 
overall service water system. The bottom ash hoppers appeared to be in very good 
condition; no water leaks were observed. Plant management maintains good control over 
asbestos insulation replacements; insulation t 
being asbestos free. 

observed. This is considered a minor issue, 
existence of abandoned FGD equipment an 
provides areas for significant storm water to 
pools of water that may present health risks to 
other equipment and facilities fioin the retir 
present risks to the remaining operating units. 

Some degradation of the building roofs and tuck of the brick walls was 

date  and renia 

Boilers 
GR3 has one natural circulati 1 boiler rated for 660,000 

1 circulation B&W pulverized 
psig and l,OOOo F with l ,OOOo F 
ith low NO, burners in 1995 and 
been reported on the boilers. The 
it is scheduled for replacement in 
der of the ignition oil storage and 

coal boiler rated 

The last GR3 turbine 
inspection was in 2003, and the next two are scheduled for the fall of 2009 and 2016. 
Review of the 2003 outage report found appropriate inspections and repairs, including 
restoration of seal clearances, valves, and bearings. The first row of impulse blading was 
replaced during the outage. 

Review of the GR4 2003 outage report found typical inspections and repairs, 
including restoration of seal clearances, valves, and bearings. The major activities 
performed during the outage included repair of eroded nozzle block partitions and NDE 
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boresonic inspection of the HP turbine rotor. The HP rotor boresonic inspection found no 
indications or anomalies. 

Balance-o f-Plant 
The plant building and support systems are nearing a point where major repairs 

may be required to extend their life. The brick wall inortar joints would need to be tuck 
pointed to maintain the integrity of the walls and reduce rain water leakage through the 

Additional roof repairs are being scheduled in the 2014/2015 
The GR4 boiler controls have been replaced wit brid DCS solution 

and flexibility of these systems is expected. 
No substantial exceedances or outage 

system has high reliability and meets 
Ash reinoval from the pond 

bout 2.5 years. This is being 
addressed by deliveri 
handling O&M co 

local beneficial reuse projects cannot be 

rating costs for these units will continue to need to 

documents provided by EON for this review and detailed review findings are provided in 
Appendix B. 1.6. Froin information provided, the existing Green River Generating Station 
appears to have in place the required environmental permits and appears to be operating 
in substantial compliance with permit and regulatory requirements. 

The most significant findings of the environmental review are listed below: 

Air 
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EON submitted a 2007 Annual Air Compliance Certification indicating 
that it is in coinpliance with their perinit conditions, with the exception of 
a few items noted below: 
- The report indicates that Unit 3 and Unit 4 had 129 and 63 opacity 

exceedances, respectively, greater than their 20 percent permit 
limit, due to unit upset, load change, or soot blowing, and unit 
startup. Additionally, on August 1, 2006, the station received a 
NOV due to tJnit 4 opacity violati 
as 40 percent, but the current operati it, issued after this 
period, indicates the opacity limit rcent. This limit may 
have been rescinded, as indicated i EON email, due to 
tiining of correspondence betwe 
Opacity exceedances I 

Other 
atch, adequate long-term 

options for disposal ai products is an important 
consideration for the Station. Pond capacity 
currently is estimated at ab is issue is being addressed by 

ects. The current customer 
years to 2013, and plant 
n plans that will extend 

years. If local beneficial reuse projects 
the cost of ash disposal 

two reported spill events in 2005. An estimated 
k resulted in removal of 
etter from the Kentucky 
) noted that no further 
nsforiner reportedly hit 

by lightning was reported on August 14, 2005. A follow-up inspection by 
KDEP on December 21, 2005, and an elnail from Roger Medina of EON 
to KDEP on December 21, 2005, indicated that results of spill cleanup 
were satisfactory. 
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2.6.7 Key Findings 
Green River Generating Station appears to have the required 
environmental permits in place and to be operating in substantial 
compliance with permit and regulatory requirements. 
Because of its age and size, the facility has been challenged to meet its 
forced outage rate goal in the past few years because of capital budget 
reduction and a relatively flat O&M budget. The plant building and 
support systeins are ri 

to extend their life. Plant employees con consider other job 
opportunities because of the limited life ex 
EON has recently in 
integrated resource pl 
2018. 
With the vacature of the CAIR an 
risk for new AQC upgradehetrofit 
that inay replace the 
is not enacted, the co 
MACT alone, inay pose 
of these units. 

e 

on the specific regulations 
ew einission trading scheme 

rofits, to meet the Hg 

2.7 Tyrone G 

itstrated on Figure 2.7-1, is located in 
yrone Generating Station includes a single operating 

mer net declared capacity of 75 MW. 
ced in service in 1953. Table 2.7-1 
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2 
Keiilircky 

I * ~ ,  . I. 

Tyrone Generating 
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Table 2.7-1 
Tyrone Generating Station Fact Sheet 
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2.7.2 Plant Description and Design 
Siting and Real Estate 

The Tyrone Generating Station, as shown on Figure 2.7-2, is located between 
Tyrone and Lawrenceburg, alongside Highway 62, in Woodford County, Kentucky. The 
station is located iinrnediately across the Kentucky River from the Wild Turkey 
Distillery. 
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Steam Turbine 

~ 

Equip rn en t 
The Tyrone Generating Station includes a single operating coal fired electric 

generating wit  with a total summer net declared capacity of 7.5 MW. The Tyrone 
Generating Station major equipment is listed in Table 2.7-2. 

Circulating Water Systeni 

Generator 

Control Systems 

Condensate and Feedwater 
Systems 

Table 2.7-2 
Tyrone Generating Station Unit 3 Major Equipment 

Description I Quantity I Characteristics 

2 
I 
1 

1 

2 

I 1  Boiler 

Electrical System 1 GE, 13.2 kV - 69 ItV, 48/60/80 MVA (original rating) 

Draft System 2 
4 
1 

Condenser I 1  

B&W wall fired, balanced draft type boiler originally 
designed to fire high sulfur Muhlenberg Kentucky bituminous 
coal, rated for 660,000 Ib/h of steam at 875 psig and 905" F 

Westinghouse single-flow HP, nonreheat, tandem compound, 
dual flow LP turbine, with two-pass condenser and hydrogen 
cooled generator rated for 7.5 MW gross average 

Westinghouse FD fans with inlet damper control 
Model DE-2 straight line air heaters 
Westinghouse ID fans with variable speed hydraulic 
couplings, and 700 hp motors 

Two-pass vacuum condenser 

l 2  
Flue Gas Treatment 

Circulating water pumps 
Once-through cooling system, Kentucky River 

Westinghouse, 7.5 MW, 13.8 kV, hydrogen cooled 

Hybrid DCS solution encompassing all aspects of boiler 
control and most subsysteins 

Westinghouse vertical multistage axial condensate pumps (SO 
percent nom.) 
Ingersoll-Rand centrifitgal, 10-stage barrel type boiler feed 
pumps with fluid drives (SO percent nom.) 

Cold side ESP retrofit in 1974 
Low NO, burner combustion controls installed in 200 1 

_l--l_l- 

TY3 is a B&W wall-fired steam generator designed for Muhlenberg Kentucky 
bituminous high sulfbr coal. The unit was designed to deliver 660,000 Ib/h inaxiinuin 
continuous steam flow at 87.5 psig and 905" F. 
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Steam Turbine Generator 
The steam turbine generator is a Westinghouse single-flow HP, non-reheat, 

tandem compound, dual flow LP turbine, with two-pass condenser and hydrogen-cooled 
generator rated for 75 MW. 

Emissions Systems 
A cold-side ESP was supplied as part of retrofit to the unit in 1974. The 

imum of 60 percent 
han 6 minutes in any 

percent opacity based on a 6 minute average, except that 

NO, control measures installed on this unit. No s 

The potential for higher levels of Hg control wi 
provided if the high level of carbon 
values that exist on this unit serves t 

maxirnum available con 
study for this unit w 

xistiiig configuration may be 
sh loss on ignition (LOI) 

al, much like activated 

y of 80,000 cubic yards. Fly ash and bottom ash are 
The ash pond at the site is essentially full, and the 

ipinent to the EL series in the last several years was completed 

Fuel Supply 

Coal is delivered only by truck to the Tyrone Generating Station. When the plant 
is running, it burns 500 to 600 tons per day of coal. The coal is carried by 15 to 25 
truclts. The truclts come from 100 to 1 S O  miles away. The coal burned at the plant was 
noted to be an exceptionally low sulfur Eastern coal (1.8 pounds of sulfur per million 
pounds). This coal is very select and can only be obtained fiom limited source mines. At 
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present, the plant has a 3 year contract with the Little Elk mine in Perry County for coal 

The coal is dumped in the coal yard either directly over the truck reclaim hopper 
or into the coal pile. The coal pile has a second reclaim hopper beneath it. This allows 
coal to be forwarded to the boiler either directly from the truck or from the coal pile 
reclaim. Froin reclaim, the conveyor carries the coal to the crusher house, and then there 
is an additional conveyor to carry the coal to the bunkers. The Tyrone Generating Station 
does not have any coal blending facilities. 

Water and Wastewater 

supply. 

Water is drawn out of the Kentucky River throt e structure located at 
the riverside. There are two screens and two 

steain turbine condenser once-through cooli 
Discharge froin process water is to the cir 

water fi-om Tyrone for potable water. 
The plant has a small sewag 

plant does not fi,inction well because o 
the active bacteria. The 

tern and other pro 

was reported that this 
sional accidents killing 

ge treatment plant and install 

d discharges to the Kentucky River. 

ltV, 48/60/80 MVA and was manufactured by GE. The 

2.7.3 Performance 
Table 2.7-3 shows the historical net generation, CF, EAF, and EFOR for Tyrone 

Generating Station Unit 3 .  The table also shows the industry averages for CF, EAF, and 
EFOR. Industry average data come fio111 GADS provided by the NERC and are for units 
in the SERC and RFC NERC regions for years 2000 to 2006. The industry averages are 
as reported for units between SO and 100 MW. 
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Table 2.7-3 
Historical Performance Data for Tyrone Generating Station Unit 3 

Net Generation (MWh) 
Net Heat Rate (BTLJlkWli) 
Capacity Factor (%) 

ltidics f ry  Average CF (%) 

Equivalent Availability Factor (%) 

Irihistry Average EAF PA) 
Equivalent Forced Outage Rate (YO) 
/idi(sti y A velzrge EFOR (%) 

~ 2004 ~ 201:"0 ~ 20:1.0 

238,303 355,762 253,848 
13,075 12,871 12,806 

.37..5 
4.5" I 

I 7.9 

In general, the station average EAF an 

TY3 was down in th 
04 for a planned 2 week 

minor turbine overhaul due t . The TY3 steam turbine 
st 2008, and the next major 

2.7.4 Operations and Maintenance 
A review of the organization chart for the Tyrone Generating Station identifies a 

traditional organization, although one that utilizes a minimal number of personnel. The 
organization chart did not specifically indicate an outage planning coordinator or any one 
individual dedicated to the outage planning function. However, with only one steam 
generating plant and a limited number of outages, a dedicated staff person may not be 
appropriate. 
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The operating report indicated that an intensive operator training effort was under 
way and continuing. This training includes CD ROM-based training from Priinedia. The 
Priinedia program is a general power plant training curriculum. 

The Tyrone Generating Station, like all the other EON units, utilizes the Maxiino 
CMMS application for maintenance planning. The operating plan indicates that the 
Tyrone Generating Station is now using Maxiino to plan and schedule all maintenance 
activities at the plant. The plan also noted Tyrone Generating Station’s efforts with 
respect to the boiler circuit maintenance strategy. All indications are that the staff at the 
Tyrone Generating Station has begun iinpleinentirig 
manage the condition assessment and reliability 
appropriately noted the concern that failure t ent specific boiler 
repaidreplacement projects could compromise the p 

Outage Management 

The operating plan identifies a 3 wee1 

driven by the need to perform turbine/ 

O&M Historical Expenses 

2.7.5 

Controllable/MWh 

2003 

$4,256 

$257 
$0 

$4,513 
26 1 

$17.28 

Equipment Condition 

2004 

$3,823 

$87 
$776 

$0 
$4,686 

399 
$11.75 

200.5 
$4,253 

$64 
$326 

$0 
$4,643 

3 76 
$12.34 
= 

2006 

$4,160 
$57 

$458 

$0 
$4,675 

326 
$14.35 

2007 
$4,1010 

$8 I 
$1,017 

$0 
$5,108 

255 
$20.03 

Black & Veatch personnel traveled to the facility to interview plant management, 
review records and equipment reference information, and perform a walltdown and visual 
assessment of the plant. Four Black & Veatch engineers visited the facility on JUIY 18, 
2008. The facility appeared to be in good condition for a unit of this age. IJnits 1 and 2 
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have been decommissioned, with IJnit 3 (TY3) the sole operating unit. The flue gas 
ductwork appeared to be in good condition, since the exit temperature fiom TY3 is 
maintained above dew point temperatures. The quality of housekeeping was typical of 
many operating coal fired power plants. The mechanical equipment and structures 
visually observed during the site tour appeared to be in good condition, with no signs of 
significant leakage of oil, water, or steam; corrosion damage; or other distress. The 
undisturbed state of other equipment and facilities fiom the retired and abandoned units 
do not appear to present risks to the remaining operating unit. 

Boiler 

tubes for the 2009 to 2012 planning 
over the past 3 years, and plant pe 
boiler. This is validated to some degree by th 
related to boiler tubes. A deposit-weight-density 
tube sample in 2006 that indicated 
Several tube failures in 2007 at th 
replacement of short lengths of tube 

The station does not have plans for any signific ivestment in boiler 

a were repaired, and 

outage. 
ses of forced outage events. 

ed for one pulverizer in 2008. This 
conversion will e pulverizers to the more current, 

t upgrade of the original equipment to 
ted as part of the capital project for the 

for 2009 to 20 12 of $160,000 per year is expected 

r an annual '3 week outage for service 
Future major tube replacement is not 

Steam Turbine 
The TY3 steam turbine is overhauled every 7 years and is due for a major outage 

in 2010. TY3 was last overhauled in 2003 during which time the major work completed 
included installation of new steam seals on the HP turbine, a generator rewind, LP blade 
repairs, and thrust bearing refurbishment. The HP and LP turbines underwent boresonic 
inspections and were determined to have a probability of failure of less than 0.01 percent, 
assuming 25 starts per year for the next 20 years. Visual inspection of the nozzle block 
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indicated erosion, but this was not removed or repaired. Significant scale buildup was 
found on the HP and LP spindles and blades, which were cleaned; it was determined that 
the buildup consisted primarily of silicates likely associated with water treatment 
chemicals. Significant erosion was found in 2003 on the HP turbine first two rows of 
blades. Repairs were performed at that time, with blade replacement planned for 2010 to 
ensure reliable operation. Significant damage of the LP spindle was also found, such as 
wear on the balance wheel, cracks near the balance wheel tapped holes, a missing blade 
GE L-5, severe erosion of the inlet e 
trailing edge of numerous blades. weld repairs were 
performed. 

basket greasing, and end-winding 
cleaned, and rewound. Except for expected we 
reported no major, unexpected problems with t 

Balance-o f-Plant 

tubes had inore than 80 percent w 
the unit contained moderate to major defe 
60 to 80 percent wall 
loss. The TY3 ca 
at a cost of $1,231 

Grinding out of cra 

In 2001, the generator stator 

ajority of the tubes in 
y 12 percent of the tubes had 

er failed in 200 1 , and a new transformer 
oblems have been reported with the new 

ubic yards. The ash pond at the site is essentially fLi11, and 
the plant excavates the ash, stacks it out to dewater, and then trucks it offsite. In recent 
years, the plant has been successful in locating beneficial reuse projects. 

The options are to continue to locate beneficial reuse projects, to truck ash to a 
coininercial landfill, or to truck the ash to the adjacent E.W. Brown station ash ponds. 
The cost to transport ash to E.W. Brown was noted to be approximately $10 per ton, 
whereas a recent beneficial reuse project expended $6 to $8 per ton. The site has 
sufficient land available to create a landfill, but plant staff noted that such a project would 
likely not be ftinded. Ash disposal will continue to be a long-term risk and expense for 
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the station. At this time, EON is still evaluating the best long-range plan for ash disposal 
at the station to resolve this issue. 

2.7.6 Environmental 
The environmental review was based on documents provided by EON and on 

observations from Black & Veatch staff who visited the facility in July 2008. Key 
documents provided by EON for this review and detailed review findings are provided in 

appears to have the required environmental permits in  place pears to be operating 
in substantial compliance with permit and regulatory requ 

The most significant findings of the environi 

Air 
e EON submitted a 2007 Annua 

that Tyrone is in compliance with 

threshold because of ti 

AQC upgrade/retrofits, depending on the specific regulations 
that inay replace the CAIR and CAMR. If a new emission trading scheme 
is not enacted, the coasts for required AQC retrofits, to meet the Hg 
MACT alone, inay pose a significant challenge to the continued operation 
of these units. 

100 to 150 miles, depending on which mine is being sourced. The fLiel 
quality requirement is the reason the fiiel cost for the unit is relatively 

0 Unit 3 burns a very low sulfur coal, which mist be trucked approximately 

162364-092308 2-115 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Coal Fired Generating Plants 

more expensive than other EON coal fired plants. Therefore, the unit has 
been mainly dispatched in load-following mode instead of baseload mode. 
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3.0 Combustion Turbine Plants 

acres. 

3.1 
3.1. I Introduction 

Triinble County Generating Station (Trinible County) is located approximately 
5 miles west of Redford, Kentucky, along the Ohio River. The site location is illustrated 
on Figure 3.1-1. Triinble County is a combined coal fired generating and CT station that 
began operation of its CTs in May 2002. The station is situated on approximately 1,004 

Trirnble County Station Corn bustion Turbines 

@BIoomington 

@Lexington-Fayette 

Kentucky 

r" --- 
Figure 3.1-1 

County Generating Station Location 

atural gas fired simple cycle power plant has a net suinnier 
capacity of 960 MW. It is composed of six GE PG7241 FA natural gas turbines with 
water cooled generators and plant auxiliaries. Table 3.1-1 provides a suininary of facts 
for Triinble County. 

Triinble County's electrical interconnection is through a 345 kV substation 
located adjacent to the CTs to provide base and peak power to the electric grid. Power 
generated froin the coal fired plant serves as a baseload source, while the CTs supply 
power for peak load demand. 
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Category 

Location: 

Nominal 
Capacity: 

Ownership: 

Fuel: 

Type: 

Equipment: 

Notes: 

Table 3.1-1 
Trimble County Combustion Turbine Plant Fact Sheet 

Data 1 Category I Data 

Bedford, ICY 1 Market Area: 1 Midwest 

960 MW net suinnier 1 Off-Take: I EON network customers 

Units 5-6: LG&E - 29 YO Electric Trimble County 345kV 
Interconnection: Substation KU - 71 Yo 

Units 7-10: LG&E - 37 % 

KIJ - 63 YO 

as fired CTs with 
~ative cooled inlet 

lateral connected to the Texas 
based on open market rates obtained 

tion agreement between I<U and Texas 
Gas transmission s 

proximately 5 miles west of Bedford, 
tion of State Highways 754 and 1838. The entire site covers 
04 acres are dedicated to the active plant site. Trimble County 

is bordered by Corn Creek to the north, State Highway 754 to the south, State Highway 
1838 (Corn Creek Road) on the east, and the Ohio River to the west. An aerial view of 
the site is shown on Figure 3.1-2. 

The Trimble County CTs (CTS through CTlO) are located south of Trimble 
County IJnit 1 and adjacent to the switchyard. Access to the CT site is through the coal 
plant’s main entrance. 

162364-092308 3-2 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Combustion Turbine Plants 

Figure 3.1-2 
mbustion Turbines 

ary of the major equipment at the Trimble County 
considered typical of a simple cycle application and 

generation applications. 

ith six GE PG7241 FA+e natural gas fired turbines 
nerators. The GE PG7241 FA CT is ISO-rated at 171 M W  and 

rbine is a single-shaft, single-casing, advanced class machine with 
-stage expansion turbine, 2 axial bearings, and 14 

cannular-type, gas, dry low NO, combustors. The compressor section of the gas turbine 
provides a 1 S:1 compression ratio, requiring a miriimuni fiiel gas pressure of 380 psig. 
The baseload turbine inlet temperature is 2,385" F. Each turbine has a self-contained, 
closed loop cooling system with external air-fan heat exchanger. 
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CTs 

Generators 

Transformers 

Table 3.1-2 
Trimble County Combustion Turbines Major Equipment 

6 GE PG7241 (7FA+e) DLN2.6 CTs. Natural gas 
fired, capable of 160 MW net simmer capacity 

GE 7FH2, 18kV, 234MVA, static excitation 6 

6 210 MVA, 18 kV- 345 kV 

II Description I Quantity I Characteristics II 

Control System I/ I/ GE Mark VI turbine control, Honeywell TDC-3000 l 6  I for BOP 

Fuel Supply 
G&E Energy Trading Group 

between the Texas Gas distribution system an 
5 year firm transportation 

April and October 

Potable Water 
The potable water system supplies all domestic water as needed within the station. 

Water is supplied to the potable water system from Triinble County Water District No. 1. 
According to the SPCC Plan, three onsite groundwater supply wells were installed, but 
are not used. 
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3.1.3 Performance 
Table 3.1-3 shows the historical net generatioii, CF, EAF, and EFOR for Trimble 

County CTs. The table also shows the industry averages for CF, EAF, and EFOR. 
Industry average data is developed using the GADS database provided by NERC and are 
for units in the SERC and RFC NERC regions for the years 2000 through 2006. The 
industry averages are as reported for units between 1 50 and 250 MW for all six units. 

The historical operating heat rates for Trimble County have a weighted average of 

Rased on historical operating data for the six uni  inble County shown in 
ring the early years Table 3.1-3, the EFOR was at times above the industry 

industry average except for TCl0. The following tions for unplanned outages 

Trimble County Unit 5 
outage event. The total 

cted by two unplanned outages. The 

time out of service was 33 hours due to the issues with the 
process coinpiiter, generator controls, and switchyard circuit breakers. 

The 
total time out of service was 254 hours due to combustor and compressor 
LP issues. 

e 2006: The EFOR was largely affected by two unplanned outages. 
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Table 3.1-3 
Historical Performance Data for Trimble County Generating 

Combustion Turbines II 
Unit 5 

Net Generation (MWh) 
Net Heat Rate (Btu/kWh) 
Capacity Factor (YO) 
Iriditsriy Aiwage CF PA) 
Equivalent Availability Factor (YO) 
6idieli.y Average EAF (%) 

Equivalent Forced Outage Rate (%) 
Iim’mfry Average EFOR PA) 

Net Generation (MWh) 
Net Heat Rate (Btu/kWh) 
Capacity Factor (YO) 
Industry Average CF (%) 
Equivalent Availability Factor (%) 

Unit 6 

Net Generation (MWh) 
Net Heat Rate (Btu/kWh) 
Capacity Factor (%) 
Iiiditstry Aver*age CF (%) 

Equivalent Availability Factor (YO) 
ltidirsfry Average EAF {%) 

Equivalent Forced Outage Rate (YO) 
1iiditstr.y Average EFOR PA) 

2004 

21,655 
10,607 

I 6  

96.6 

27.3 

22,823 
I 1,654 

1 0  

92.2 

35.2 

5,784 
3 1,349 

0.4 

91.3 

42.2 

200s 

9,696 
10,307 

0 7  

98.2 

1 6  

18.5 

44,210 
1 1,706 

3 2  

97.8 

11.3 

77,153 
11,619 

5.5 

97.7 

10.8 

2006 

11,781 
I 1,590 

0.8 

27.2 

26.1 

50,944 
I 1,437 

3 6  

94.7 

47.4 

76,8 14 
11,332 

5.5 

97.5 

15.5 

2007 

92,s 1 1 
11,577 

6 6  

98.8 

11.1 

83,953 
11,356 

6 0  

98.6 

35.7 

1 12,70 1 
11,491 

8 0  

96.5 

2.5 

149,775 
1 1,365 

10.7 

97.9 

I .9 

Average 

33,911 
11,332 

2 4  
4 8  

98.2 
91.5 
25.0 
21 0 

38,249 
I 1,466 

2 7  

4.8 
97.9 
91 5 
26.3 
21 0 

55,345 
12,171 

3 9  
4.8 

95.3 
91.5 
24.1 
21 0 

77,382 
1 1,794 

5.5 
4 8  

96.1 
91 .5 
17.6 
21 0 
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Table 3.1-3 (Continued) 
Historical Performance Data for Trimble County Generating 

Combustion Turbines 

Unit 9 
Net Generation (MWli) 
Net Heat Rate (Btu/kWh) 
Capacity Factor (YO) 
1nd1isi1.y A wmge CF (%) 

Equivalent Availability Factor (%) 

1tdiis~r.y Average EAF (%) 

Equivalent Forced Outage Rate (YO) 
1nd11str.y Averuge EFOR (%) 

Unit 10 
Net Generation (MWh) 
Net Heat Rate (Btu/kWli) 
Capacity Factor (YO) 
Itidiistr.y Aiwage CF (%) 

Equivalent Availability Factor (YO) 
1ridiistr.y Average EAF (“33) 

2004 

9,370 
27,3 1.5 

0 7  

90.0 

29.7 

1, 
54,612 

0. I 

2005 

46,514 
1 1,626 

.3 3 

98.8 

96.3 

P 

2006 

59,50G 
1 1,242 

4 3  

96.4 

14.5 

7 1,377 
11,124 

5. I 

93.8 

45.4 

- 
2007 

148,371 
11,312 

10 6 

97.4 

3.1 

-- 

130,929 
11,261 

9 3  

9.5.3 

0.9 

____ 
Average 

65,940 
1 1,920 

4“ 7 

4 8  
95.7 
91.5 
1.3.5 

21.0 

73,585 
1 1,489 

5 3  
4 8  

92.3 
91 5 
41.0 
21 0 
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Trimble County Unit 8 
0 2004: The EFOR was affected by a series of unplanned outages. The total 

time out of service was 31 hours due to lightning, switchyard circuit 
breakers, the gas fuel system, and the cooling water system. 

Trimble County Unit 9 
Q 2004: The EFOR was affected by a series of unplanned outages, and was 

circuit breakers, and the cooling water syst 

Trimble County Unit 10 
rd 2004: The EFOR was largely 

The total time out of service 

water system. 

time out of service was 
rd 2006: The EFOR was nned outage. The total 

eview of the documentation 
provided, unless 0th 
issues discovered 
have been resolve 

r inspection, evaporator cooler pneumatics, compressor inlet 
guide vane (IGV)/bleed system, MCC inspection, accessory module monthly 
maintenance, and other activities appropriate for a CT site. 

Triinble County also reports that it monitors, and plans to address, all of the GE 
Technical Information Letters (TIL) related to known maintenance, operational, or 
upgrade recoinmendations from the original equipment manufacturers. 

Triinble County plans the following capital irnproveinent projects in the planning 
period of 2009 to 201 1 , associated with the CTs: 
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Continuous Dynamic Combustion Monitor System ($600,000) - 

Cornbustion tuning instrumentation will be permanently installed to allow 
remote monitoring and tuning by non-OEM vendors and in-house plant 
personnel following cornbustor outage maintenance or winter-summer 
ambient changes. 

1334 applies only to TCS and TC6 and requires replacement of the secoiid 

of these parts is included in the planning perio 
CT Lube Oil Filter/Varnish Removal - 

e CT Turbine Rotor First Stage Wheel Replaceinerit ($2,3 1 1,250) - GE TIL 

units are subject to 
s (GE TIL-1528), 

valves. To address this issue, T 
proper filter system on each CT 
the planning period. 

GE TIL S17 blade di 
are subject to reduced 1 

chide the following: 
e res below 40" F, units 

automatic generation 

'essor blades RO: TC9 and TClO were subject to 
0 blades that resulted in blade liberations; these 

ritnble County were manufactured by GE, with schedules for 
major maintenance in accordance with the GE specification GE-3620 Heavy-Duty Gas 
Turbine Operating and Maintenance Considerations. The man~ifacturer's calculation for 
factored hours (FH) and factored starts (FS) adjusts the actual operating hours to account 
for known maintenance factors, including the number of starts, number of trips, hours of 
peak operation, ternperature of startup, and other considerations. Triinble County 
reported that it performed the maintenance for all of its CT units in accordance with the 
~nanufacturer's recommendations that are a coininon interval for all six PG7241 FA7FA 
units: 
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Combustion inspection due at the earlier of either 12,000 FH or 450 FS. 
e Hot gas path inspection due at the earlier of either 24,000 FH or 900 FS. 

Major inspection due at the earlier of either 48,000 FH or 2,400 FS. 0 

The combustion inspection is a relatively short disassembly inspection of fuel 
nozzles, liners, transition pieces, and flame path. The inspection concentrates on 
coinbustion liners, transition piece fuel nozzles, and end caps, which are recognized as 
being the first to require replacement and repair in a good maintenance program. 

The hot gas path inspection includes t 
plus a detailed inspection of turbine nozzle 
perform this inspection, the top half of the turbine shell I 

The major inspection involves examination of 
components fiom the inlet of tlie machine th 

Triinble County load profile, and the 
based maintenance because FS intervals are 
identifies the CT statistics and planned outa 

rotating and station 

Planned Outage for Tri corn Turbines 

CT Unit 6 

CT Unit 7 

CT Unit 8 

CT Unit 9 

CT Unit 10 2,845 

Planned Outage for Tri 

2008 - Done 

2008 - Done 

the projected FS required to meet corresponding net generation (MWh). Several 
maintenance activities are expected to be due earlier than planned according to the range 
of FH/FS accumidated at Trinible County’s CTs. 

2008 - Done 

2008 - Done 

Triinble County’s planned outages for 2009 to 2012 appear to be inisaligned with 
the projected FS required to meet corresponding net generation (MWh). Several 
maintenance activities are expected to be due earlier than planned according to the range 
of FH/FS accumidated at Trinible County’s CTs. 

O&M Historical Expenses 

costs of the Triinble County Station. 
The O&M historical costs for Triinble County CTs are included in  the overall 
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Triinble County’s plan to minimize capital expenditures associated with 
combustor inspections is to perform these outages in alignment with generation planning 
so that extended down time can be miniinized. This advantage of time allows 
combustion inspection parts to be reftirbished during the overhaul, rather than purchasing 
significant spare parts prior to the outage. This option lowers the capital costs caused by 
the redundancy of spares, as a trade-off for allowing a 12 week outage schedule in lieu of 
the typical 2 weeks for this maintenance activity. The Triinble County budget of 
$964,000 per coinbustion inspection is included in O&M category. The long-term plan 

e County Station as 
$8,000,000 per turbine, based on discussions with GE, a to not enter into GE’s 

parts suppliers, and 
anticipation of aftermarltet parts availability. 

3.1.5 Equipment Condition 
Black Rr. Veatch personnel traveled to the 

rfortn a walkdown and visual 
d the facility on JUIY 10, assessment of the plant. Five Black 

2008. The facility appeared to be in 

significant leakage 

tage schedule for both CTs shows that turbines have undergone 

an LTSA, GE has been sought for advice and services in maintaining the units. 

Balance-o f- Plan t and Electrical 
The six CTs are subject to several GE TILS. Plant staff indicated that all of the 

TILS are being addressed in accordance with manufacturer recommendations. 
Triinble County’s personnel have identified a need for improved redundancy of 

air supply to the CTs, since all six units are supplied with air froin a set of air 
compressors powered froin a coininon MCC that does not have backup feed. Loss of the 
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MCC will result in a multiple-unit outage. Triinble County personnel have proposed a 
capital improvement project of $30,000 to install an air line from the fossil units 
(TC 1 /TC2) area for enhanced redundancy of air supply. 

Low CEMS reliability is reported for both the NO, and CO systems due to the 
short run times inherelit in  the role of these units to provide intermittent peaking power. 
The short run times can prevent the CEMS from being calibrated during operating 
periods on a given day in compliance with 40 CFR Part 60 reporting and can 

evaluation into the 
i-ted under the Part 75 background of the CEMS reporting and the high reliabilit 

units. 

3.1.6 Environmental 

idirigs are provided in 
Appendix B.2.1. From the information xisting Triinble County 
Generating Station ( the required environmental 

vironiriental review are listed below: 

current air construction and operating perinit (Permit V-02- 
43, Revision 3) notes that the CO emission limit for the Triinble 

County CTs is 9 ppin (by volume at 15 percent oxygen, on a dry 
basis), but the 2007 Annual Air Compliance Certification indicates 
that the Triinble County CTs CO emission limit is 9.5 ppin. Based 
on the 9.5 ppin CO emission limit noted in the report, no excess 
emissions were reported for these units. However, no additional 
CO einissions inforination on individual Triinble County CTs was 
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available for review to determine if these units were exceeding 
their 9 ppiii CO emissions limit. 
The current air construction and operating perinit (Permit V-02- 
043, Revision 3) notes that the NO, annual emission limit for the 
Triinble County CTs is 9 ppn (by volume at 15 percent oxygen, on 
a dry basis) and 12 ppm on an hourly basis. The 2007 Annual Air 
Compliance Certification indicates that several of the Trinible 

April, May, and June 2007. 

NO, CEMS for all six units we1 

- 

- 2007 Annual Air Compliance Cei indicates that the CT 

3.1.7 Key Findings 
e The Triinble County 2008 to 2012 

hat indicate the hot gas 
11 be due prior to 2012. 

nts is recommended. This 

for net plant heat rate for all of the CTs 

ion Combustion Turbines 

ating Station (E.W. Brown) is located approximately 5 miles 

illustrated on Figure 3.2-1. E.W. Brown is a combined coal fired generating and CT 
station that began operation of its CTs in 1994. 

E.W. Brown is a natural gas and file1 oil fired simple cycle power plant with a net 
sLiminer capacity of 849 MW. It comprises one Alstoin GT11N2+ gas fired turbine, two 
Alstoin GT24 gadoil fired turbines, and four Alstom GT11N2 gadoil fired turbines, all 
with water cooled generators and plant auxiliaries. Table 3.2-1 provides a summary of 
E.W. Brown station facts. 

162364-092308 3-1 3 Black & Veatch 
This report is prepared solelyfor the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Combustion Turbine Plants 

E. W. Brown’s electrical interconnection is through the Brown CT substation and 
provides base and peak power to the electric grid. Power generated from the coal fired 
plant serves as a base; the CTs serve for peak load demand. 

-- > 
Kentucky 

Figure 3.2-1 
kown Generating Stati 
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Category 

Location: 

Nominal 
Capacity: 

Ownership: 

Fuel: 

Type: 

Equipment: 

Notes: 

Table 3.2-1 
E.W. Brown Plant Fact Sheet 

Data 

Burgin, ICY 

849 MW net summer 
947 MW with Chilled Watet 
Inlet Air Cooling (2 hours 
capable per day) 

BRCTS: LC&E - 53 % 

ICU - 47 % 
BRCT6-7: LC&E - 38 % 
ICU - 62 % 
BRCT8-I 1 :  KIJ - 100 % 

Natural gas or distillate fuel 
oil 

Simple cycle 

1 x Alstoin CTlIN2+ gas 
fired CT 
2 x Alstoin GT24 dual fuel 
fired CTs 
4 x Alstoni GTl IN2 dual 

Category 

Ma rltet Area : 

Off-Take: 

Electric 
Interconnection: 

Data 

Midwest 

EON network customers 

Brown CT Substation 

Texas Eastern or Tenneco Cas, 
FO: Purchased 

June 8, 2001 

KU 
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Natural gas is obtained via a KU lateral that receives natural gas from either the 
Texas Eastern or Tenneco Gas Company transmission systems. Natural gas is purchased 
based on open market rates. 

3.2.2 Plant Description and Design 
Siting and Real €state 

Burgin, Kentucky, just off Highway 33. 
Herrington Lake near the Dix Dam. An aerial view of the sit 

fired generating units. Access to the CT site is throu 
Dix Dam Road. 

E.W. Brown is located in Mercer County, approximately S iniles northeast of 
E.W. Brown is situated on the shore of 

wn on Figure 3.2-2. 
t of E.W. Brown’s coal 

n’s main entrance on 
The E.W. Brown CTs, CTS through CTl 1, are lo 

Figure 3.2-2 
E.W. Brown Generating Station 
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€quipment 
Table 3.2-2 provides a summary of the major equipinelit at the E.W. Brown plant. 

The plant configuration is considered typical of a simple-cycle application and includes 
equipment suitable for power generation applications. 

Table 3.2-2 
E.W. Brown Combustion Turbines Major Equipment 

Description Quantity Characteristics 

CTs Alstom GTI JN2+ silo-combustor style CT with 
water in,jection for NO, control. Natural gas fired, 
rated for 117 MW net summer capacity. 
Alstom GT24 axial-combustor style CT with dry 
low NO, burners on gas, and water injection for 
NO, control on oil. Dual fuel (oil/natural-gas) fired, 
rated for 1.54 MW net summer capacity. 
Alstoin GTI IN2 silo-combustor style CT with 
water injection for NO, control. Dual fuel 
(oihtural-gas) fired, rated for 106 MW net 
summer capacity. 

Generators 7 ( 1 )  123 MW, (2) 177 MW, (4) 126 MW 
Alstom, water-cooled 

Transformers 7 ( 1 )  13SMVA, (2) I90MVA, (4) 12SMVA 

Control System 7 Alstom/Foxboro I/A 

Inlet Cooling I Inlet Air Chilling System - inlet chilling coils, 
chilled water piping, and thermal storage tank for 
ice/chilled water, with chiller plant. Capable of 98 
MW net additional summer capacity for 2 hours on 
five GTllN2. 

Water Treatment System 1 Reverse osmosis water plant 

Demineralized Water Storage I Common storage tank, capacity shared with coal 
units 

2.5 million gallon storage tank Fuel Oil 1 

Natural Gas supply 1 13 mile long, KU-owned, with gas compressor to 
assist in line pack capacity, and pressure reducing 
valve station 

Combustion Turbines 
E.W. Brown is equipped with seven Alstoin natural gadoil fired turbines 

producing a net s~iininer total of 849 MW. The composition consists of one Alstoin 
GTllN2+ gas fired turbine with an ISO-rated I12 MW at 12,83 1 Btu/ltWh, two Alstorn 
GT24 gadoil fired turbines with an ISO-rated 157.5 MW at 10,680 Btu/kWh, and four 
Alstoin GTl IN2 gadoil fired turbines with an ISO-rated 102.5 MW at 12,251 BtdkWh, 
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all with water-cooled generators and plant auxiliaries. The following are key 
characteristics of all the Alstoin CTs: 

Self-contained, closed loop cooling system, with external air-fan heat 
exchangers. 
Me t  air filtration. 
Inlet air chilling coils. 
Sound attenuating turbine enclosure. 

(D COZ fire protection system. 
(D Demineralized water injection for NO, contr 

Auxiliary Equipment 

e Natural gas supply line, 13 mi 

Fuel oil storage tank, rated for 2.5 iri 
reducing valve station. 

e 

e Station air compressors 
e Reverse osmosis water 
e Demineralized water stor 

inmonia based, capable of 

receives fuel oil shipments by tanker trucks, but also has 
facilities to receive i l  by railcar. The CT plant fuel oil unloading stations are built 
with a depressed roadway that drains to an oil/water separator prior to being pumped to 
the station ash pond. These unloading stations are designed to unload railcars as well, 
should this be required in the future. 
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Water and Wastewater 
All water serving both the coal and the CT plant are withdrawn from two intake 

structures located in Herrington Lake. Herrington Lake is the impoundment that was 
formed behind Dix Dam when it was completed in the 1920s. This lake also serves as the 
water supply for the city of Danville. Sanitary wastes at the CT plant are tarilted and 
privately contracted to a treatment facility. Subsection 4.2.5 of this report provides 
further information about the Dix Dam. 

The E.W. Brown CT plant has three oil/water separators that discharge to the ash 
treatment basin prior to discharge to Herrington Lake. 

3.2.3 Performance 
EFOR for E.W. 

for units in the SERC and RFC NERC regions 

8 to 1 I and between 150 and 200 M 

2000 through 2006. The 
150 MW for Unit 5 and Units 

a weighted average of 
kWh for the GT24 for 

of the short run til 
the seven units at E.W. Brown shown in 

4 and GTllN2 fleet issues. It appears that the 

: The EFOR was largely affected by one unplanned outage. 

the fire system. 
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Table 3.2-3 
Historical Performance Data for E.W. Brown Station Combustion Turbines 

Unit 5 
Net Generation (MWli) 
Net Heat Rate (Btu/kWh) 
Capacity Factor (YO) 
lidits f ly Average CF (%) 

Equivalent Availability Factor 
(%) 
Iridiati~y A i ~ a g e  EttF (%) 

Equivalent Forced Outage Rate 
(%) 
Iridiistr y Average EFOR (%) 

LJnit 6 
Net Generation (MWh) 
Net Heat Rate (BtdlcWh) 
Capacity Factor (“76) 
Indiafiy Average CF (%) 

Equivalent Availability Factor 
(%I 
Indietry Average EAF PA) 
Equivalent Forced Outage Rate 
(%) 

Iridirsfiy Average EAF (%) 

Equivalent Forced Outage Rate 
(%) 
Indiistiy Average EFOR (%) 

2004 

0 
0 

0.0 

99.0 

87.3 

10,697 
15 

79.7 

20,845 
12,608 

1 .G 

94.7 

61 “8 

2005 

122,928 
12,584 

12.0 

99.3 

172,114 

156,711 
11,512 

11.6 

62.6 

50.6 

2006 

30,777 
13,483 

3 .0 

53.3 

14.3 

99,267 
1 1,298 

7.4 

95.3 

12.5 

2007 

19,823 
15,986 

I .9 

95.7 

43.4 

88,563 
1 1,797 

6.6 

79.4 

21.2 

5 1,599 
12,012 

3.8 

0.8 

62.4 

Average 

43,382 
13,132 

4.2 
2 .3 

96.4 
91 9 

47.3 
4.3 7 

92,219 
1 1,703 

6.8 
4 8  

79.4 
91.5 

40.0 
21 0 

82,106 
11,595 

6. I 
4.8 

6.3.4 
91.5 

46.8 
21.0 
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Table 3.2-3 (Continued) 
Historical Performance Data for E.W. Brown Station Combustion Turbines 

Unit 8 
Net Generation (MWh) 
Net Heat Rate (Btu/kWh) 
Capacity Factor (%) 

Iiidiistiy Average CF (%) 

Equivalent Availability Factor 
(%) 
hidiistry Average EAF PA) 
Equivalent Forced Outage Rat 

Iidiistry it verage EFOR (%) 

CJnit 9 
Net Generation (MWh) 
Net Heat Rate (BtidkWh) 
Capacity Factor (%) 

Itiditstry Average CF (%) 

Equivalent Availability Factor 
(“h) 
bidistry Avetage EAF PA) 
Equivalent Forced Outage Rat 
(%) 

Equivalent Forced Outage Rat1 

bidiistt.y Average EFOR (%) 
(%I 

2004 

0 
0 

0.0 

83.1 

34.5 

0 
0 

13.6 

99.0 

22.7 

200s 

2,954 
19,415 

0.3 

34.9 

98.8 

24,093 
0.2 

.2 

1,683 
25,069 

0.2 

3.5.7 

99.3 

2006 

46,424 
14,482 

5 .o 

88.4 

58.4 

36.7 

20,966 
15,653 

2.3 

74.8 

86.9 

2007 

19,870 
15,192 

2.1 

62.1 

11,236 
15,915 

1.2 

55.7 

I .9 

5,334 
21,983 

0.6 

55.7 

3 1.4 

Average 

17,312 
14,896 

1.9 
2.3 

67. I 
91 9 

48.2 
43.7 

9,994 
15,918 

1.1 
2 3  

68.4 
91 9 

37.9 
43.7 

7,189 
17,896 

0.8 
2.3 

66.3 
91 9 

60. I 
43 7 

162364-092308 3-21 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Combustion Turbine Plants 

Table 3.2-3 (Continued) 
Historical Performance Data for E.W. Brown Station Combustion Turbines 

Unit 1 I 
Net Generation (MWh) 
Net Heat Rate (Btu/kWh) 
Capacity Factor (%) 

Itidiistry Average CF (%) 

Equivalent Availability Factor 

I t ~ d i i s ~ y  ilveruge EAF (%) 

Equivalent Forced Outage Rate 

Itidiietry Aserage EFOR (%) 

(%) 

W) 

2004 

467 
86,s 14 

0.1 

99. I 

28.7 

200s 

1,854 
19,620 

0.2 

35.7 

99.2 

12,930 4,458 
15,936 16,286 

Average 

4,927 
18,041 

0.5 
2 .3 

62.4 
91.9 

56.1 
43" 7 
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E.W. Brown Unit 6: 
- 2004: The EFOR was largely affected by a series of unplanned 

outages. The total time out of service was 224 hours due to 
problem with controls. The EAF was impacted by a planned 
outage of 1,502 hours to perform a major overhaul. 
2005: The EFOR was largely affected by an unplanned outage. 
The total time out of service was 1,217 hours due to turbine blade 

major overhaul, which lasted for anoth 

- 

- 2007: The EAF was impacted b r overhaul starting in 

E.W. Brown Unit 7: 
- 2004: The EFOR was 

The total time out of servic ours due to a problem with 

a series of Linplanned 

he EAF was impacted by a 

out of service was 653 hours due to generator rotor 
ine combustor problems. 

was impacted by a single planned outage event of 

6: The EFOR and EAF were largely affected by the 
continuation of the 2005 forced outage to address gas turbine HP 
blades. The outage continued into February and added 735 hours 
of forced outage time. 

e E.W. Brown 1Jnit 9: 
- 2005: The EFOR and EAF were largely affected by one 

unplanned outage. The total time out of service was 5,630 hours 
due to HP blade service. 
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- 2006: The EFOR and EAF were largely affected by the 
continuation of the 2005 forced outage to address gas turbine HP 
blades. The outage continued into January and added 110 hours of 
forced outage time. In March the unit was forced down for 1,296 
hours due to generator bearings. 

e E.W. Brown Unit 10: 
- 2005: The EFOR and EAF were largely affected by one 

unplanned outage. The total time out of service was 5,630 hours 
due to HP blade service. 

- 2006: The EFOR and EAF 
continuation of the 2005 forced OL 

of forced outage time. 

ress gas turbine HP 

e E.W. Brown Unit 1 1 : 
- 2005: The EFOR and 

it of service was 5,630 hours 

- 2006: The E gely affected by the 
o address gas turbine HP 

Maintenance 
Outage Management 

All of the CTs at E.W. Brown were manufactured by Alstom, with schedules for 
major maintenance in accordance with the EOH method. The manufacturer’s calculation 
for EOH adjusts the actual operating hours to account for known maintenance factors, 
including the nuinber of starts, number of trips, hours of operation on oil, and other 
considerations. E.W. Brown perforins the maintenance for all of its CT units in 
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accordance with the manufacturer’s recommendations that are a coininon interval for all 
seven units: 

A-Inspection due at 12,000 EOH. 
C-Inspection due at 24,000 EOH. 

The A-Inspection generally consists of: filter-house/air inlet inspection, bore- 
scope of compressor blades and clearance checlts, burner and combustor inspection, 
turbine bore-scope inspection, and clearance checlts. The C-Inspection is extensive and 

II I Equivalent Operating Hours I Planned Outage for C - inspection 

2003 2004 2005 

O&M $3,452 $4,044 
Other Cost of Services 
Fuel Handling 

Below the Line $29 $1 $0 
Total Controllable $3,453 $4,044 
Net Generation (GWH) 42 82 460 
Controllable/MWh $42.11 $8.79 

254 20 1 
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The budget for a C-Inspection 011 the 1 IN2 units (CTS, CT8, CT9, CT10, and 
CTl 1) is $1 1,500,000 based upon E.W. Brown’s past experience, current parts pricing, 
and recent review meetings with Alstoin. The budget for a C-Inspection on the GT24 
units (CT6, CT7) is $31,500,000, derived froin parts quotations from Alstoin for the 
inajor parts. 

3.2.5 Equipment Condition 

review records and equipment reference information, and per 
assessment of the plant. Three Black & Veatch engineer 

Black & Veatch personnel traveled to the facility to interview plant management, 
walltdown and visual 

observed during the site tour appeared to 
significant leakage of oil or water, corrosi 

Combustion Turbines 
A review of the outage sch that the turbines have 

GT1 1 and GT24 C 
have been addressed 01 anned future maintenance periods. 

ted following this combustor inspection. The unit’s inost 

presents degradation froin the initial acceptance test output of 

Combustion Turbine Unit 6 
TJnit 6, the Alstoin GT24, was recently upgraded with A/B conversion in 2007- 

2008 as part of the LTSA with Alstoin. The unit’s most recent performance test results 
indicated a net suininer capacity of 148.8 MW at 10,769 Btu/kWh. This represents 
degradation froin the initial acceptance test (pre A/B conversion) output of 155 MW at 
10,612 Btu/kWh. 
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Combustion Turbine Unit 7 
Unit 7, the Alstoin GT24, was recently upgraded with A/B conversion in 2007- 

2008 as part of the LTSA with Alstoin. The unit’s most recent performance test results 
indicated a net siiinnier capacity of 144 MW at 10,389 Btu/ltWh. This represents 
degradation fiom the initial acceptance test (pre A/B conversion) output of 155 MW at 
10,575 Btu/kWh. 

Combustion Turbine Unit 8 
Unit 8, the Alstoin GTllN2, had an inspection 05 at 21,000 EOH. 

Significant issues reported following this inspection w 4th row vane cracking 
found. This cracking was addressed by replacement tive parts. Recent 

parts are planned for replacement in 201 I .  

degradation fiom the initial acceptance test output 

Combustion Turbine Unit 9 
Unit 9, the AIstoni GTl IN2, 5 and had 4th row vane 

the defective parts. The 
iiininer capacity of 97.4 MW iinit’s most recent per 

at 12,679 BtdkWh 

had an inspection in 2005 and had 4th row vane 
ssed by replacement of the defective parts. The 

Combustion Turbine Unit I 1  
IJnit 11, the Alstoin GTllN2, had an inspection in 2005 and had 4th row vane 

cracking which has already been addressed by replacement of the defective parts. The 
most recent performance test results indicated a net summer capacity of 95 MW at 
12,956 BtukWh. This represents degradation froin the initial acceptance test output of 
104.7 M W at 12,418 BtdltWh. 
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Balance-of-Plant and Electrical 
E.W. Brown operates and maintains a 2,500,000 gallon oil tank to supply fuel oil 

to the CTs, with below grade and above grade distribution piping to each CT. The E.W. 
Brown Station experienced a fbel oil spill in 1999, reportedly due to below grade fuel oil 
piping rupture during construction activities. Specific actions being taken include the 
following: 

83 Installation of two oil/water separators for cooling tower blowdown 

83 Installation of new SPCC system; douhl pipe or concrete 
streams (completed in 2006). 

trenching of below grade fuel oil distributi 
of $1,26I,OOO in 2009). 

at the CT site (budget 

3.2.6 Environmental 
The environmental review provided by EON and on 

Appendix B.2.2. Froin the information 

t and regulatory requirements. 

experienced 38 exceedances of the 3 hour rolling NO, 
erage. The report indicated that all of the exceedances occurred 

during fuel oil coininissioning and testing and that Alstom used 
CEMS during the events and ensures that actual emissions did not 
exceed the 42 ppin NO, limit. 
CT-7 experienced two heat input exceedances with no reason 
acknowledged. 

- 

162364-092308 3-28 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Combustion Turbine Plants 

3.2.7 Key Findings 
0 The E.W. Brown CT8 unit, an Alstoin GTNl IN2 CT, was receiitly 

inspected and compressor third stage vane cracks were identified. A 
repair was inade in 2006. E.W. Brown CT9, CTIO, and CTll  use the 
same technology and could experience similar wear. It is recommended 
that an adjustment be inade to the capital expenditures budget to add 
contingency for this possibility. 

0 The operating profile projections for net plant heat rate for all of the CTs 

recent years. 

taken priident steps to mitigate lar event occurrin 
0 2007 emissions reports for E. 

3.3 Paddy's Run Station C 
3.3.1 Introduction 

a day during periods of high systein demand in 
hese wits  are inanaged by staff fioin the Cane Run 

Station personnel. Table 3.3-1 provides a suininary of facts for the Paddy's Run CT 
station. 
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Table 3.3-1 
Paddy's Run Station Combustion Turbines Fact Sheet 

Category 

Location: 

Nominal 
Capacity: 

Ownership: 

Fuel: 

Type: 

Equipment: 

Notes: 

Data 

Jefferson County, 1 0 '  

19.3 M W net siininiei 

LG&E - 100 % 

Natural gas 

Sitnple cycle, natural gas 
fired CT generators 

1 x GE 5001LA, 
l x  Westinghouse W-301-G 
l x  Siemens VX4.3A 
CTs 

Category 

Market Area: 

Off-Take: 

Electric 
Interconnection: 

Data 

Midwest 

EON network customers 

ddy's Run CT Substation 

1. Nominal ca resents 100 percent o 

3.3.2 Plant D 

property that originally hosted a coal 
wnriver from downtown Louisville, 
of Highway 264. The road accessing 
urns and increases in elevation to get 
e elevation as IJnit 13. Unit 11 and 
ntrol dike. An aerial view of PR13 

fired uiiits were decoinmissioned, but the boiler and powerhouse 
building and the majority of the original coal unit equipment has not yet been removed 
fi'oin the site or demolished. 
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nt at the Paddy’s Run 
e cycle application and 

includes equipinerit si 

) was placed in service in 1968. PRll  inajor 
atural gas fired, single shaft, axial coinbustor-style 

suniiner rated 16 MW; 
ngine/torque converter drive type starting device rated for 

k-start capability; a GE 
accessory gear box; a GE generator rated for 18,824 ltVA and 11,800 V; inlet air 
filtration; a self-supporting silencer; and a cranking diesel tank. The unit has black-start 
capabilities. 

a Cuininins V 
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Transformers 

Table 3.3-2 
Paddy’s Run Combustion Turbines Major Equipment 

1 Siemens Westinghouse water-cooled generator, 
rated for 200 MVA at 16,000 V, air-cooled 

GT-11 and GT-12 feed into 1.3.8 kV system and 
also used for starting GT-1.3 in black start 

CTs 1 

1 

GE 5001LA axial combustor style CT. Natural gas 
fired, rated for 12 M W net suinmer capacity, black- 
start capable. 

Westinghouse W-.301-G, axial combustor style CT. 
Natural gas fired, rated for 2.3 MW net suniiner 
capacity. 

1 Siemens V84..3A, axial combustor style CT. 
Natural gas fired, rated for 158 MW net suinmer 
capacity. 

Generators GE generator rated for 18,824 kVA and 13,800 V, 
air-cooled 

Westinghouse generator rated for 38,400 kVA and 
13,800 V, air-cooled. 

Control Systems I I GE, MK, Westinghouse, and Siemens 

Natural Gas Supply Gas delivery connection line from gas transmission 
company at line pressure 

LJniversal compression, centrifugal, motor-driven, 
building enclosed, natural gas compressor to boost I fuel supply to required pressure for V84.3A 

was placed in service in 1968. PR12 major 
nghouse W-301 -G, natural gas fired, single shaft, axial 
n ventilated, air-cooled generator, new and clean siiininer 

sha L 16 16 diesel engine/torque converter drive- type starting 
pin, with Twin Disc Series 11500 torque converter; a 

Westinghouse generator rated for 38,400 KVA and 13,800 V; inlet air filtration; and a 
cranking diesel tank. 

PR13 major 
equipment includes a Siemens V84.3A7 natural gas-fired, axial coinbustor style CT, new 
and clean net suniiner rated at I52 MW without inlet cooling; dry low NO, combustors; a 
self-contained, closed loop cooling system, with external air-fan heat exchangers; inlet air 
filtration; a Sieinens Westinghouse, water-cooled generator rated for 200 MVA at 16,000 

net rated 27 MW 

Paddy’s Run Unit 13 (PR13) was placed in service in 2001. 
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V; a self-contained, closed loop cooling system; a COz based-fired protection system; a 
self-supported exhaust system with silencer; and a universal compression, centrifLIga1, 
motor driven, natural gas compressor to provide ftrel supply at the required pressure for 
the V84.3A. 

Fuel Supply 

be increased by the onsite gas compressor to the CT gas operating pressure. 
Natural gas is delivered to the site at line pressure. PR 13 requires line pressure to 

Water and Wastewater 

froin Cane Run Station for turbine blade wa 
well is used as a source of noncontact cooling 

perinit includes such reporting or 
suspended solids. 

3.3.3 Performan 

Run Station CTs. 
S database provided by NERC and are 

regions for the years 2000 through 2006. The 

n 1 50 and 200 MW for Unit 13. 

and November 2007. The average capacity factor for these units has been less than 
1 percent over the last 4 years and is forecast for similar low dispatch in the future. The 
plan does not account for major overhaul maintenance for these units, and Cane Run has 
stated a need to evaluate PRl1  and PR12 continued long-term viability. 
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Table 3.3-3 
Historical Performance Data for Paddy's Run Station 

Combustion Turbines 

Unit 1 I 
Net Generation (MWh) 
Net Heat Rate (Btu/kWh) 
Capacity Factor (%) 

Iridirstry Aver age CF (77) 
Equivalent Availability Facto1 

Indiatry Aver age EAF (77) 
Equivalent Forced Outage Rate 

IndiiShy~ Average EFOR (%) 

(%) 

(%) 

LJnit 12 
Net Generation (MWh) 
Net Heat Rate (BtidkWh) 
Capacity Factor (%) 

Indiistiy Average CF (77) 
r 

(%) 
Inditstry Average EAF (!?A) 
Equivalent Forced Outage Rate 

Indirsti y Aveivge EFOR (!?A) 
(%) 

2004 

0 
0 

0.0 

99.9 

100.0 

00.0 

3 1,324 
9,635 

2.3 

92.3 

49.8 

2005 

645 
16,410 

0.6 

100.0 

256 
27,026 

95.8 

93.5 

134,268 
9,772 

9.7 

98.2 

14.9 

2006 

81 3 
19,014 

0.8 

80.2 

232 
23,725 

0.1 

64.2 

99.4 

88,206 
10,348 

6.4 

86.3 

78.6 

2007 

87 
6,048 

0.1 

N/A 

94.2 

0 
0 

0.0 

81.0 

99.5 

71,491 
10,028 

5.2 

92.5 

60.6 

Average 

386 
17,197 

0.4 
05 

98.4 
89 6 

91.5 
65 8 

122 
25,457 

0.1 
2 1  

85.1 
88 0 

98.1 
.56" G 

8 1,322 
9,971 

5.9 
4.8 

92.3 
91 .5 

51.0 
21 0 
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The PR13 dispatch is inore frequent than PRl 1 and PR12, and its 4 year capacity 
factor has been above the industry average. In accordance with the system outage 
suirimaries in 2006, the EAF for PRl3 was below industry average primarily because of a 
planned outage to address gas turbine liner issues. The same documents identify that the 
EFOR of PRl3 has been higher than the industry average in recent years. The EFOR in 
2006 and 2007 was primarily because of the unscheduled events reported as gas turbine 
piping and valve maintenance event and a gas turbine control systems maintenance event. 

3.3.4 Operations and Maintenance 
Operations 

ncluded with the 
Ohio Falls Hydroelectric units. 

Outage Management 

including an expected overhaul in 201 lot include costs for major 
ndations for PR1 1 and 

PR12. This decision is due to low foreca lining reliability, and cost to 
maintain. The exclus n of pending unit problems, 

Cane Run has sta 

e manufacturer’s calculations for EOH adjust the 

and the Ohio Falls operating budget. 
CTs/Paddy’s Run CTs/Zorn CTs/Ohio Falls are illustrated in Table 3.3-4. 

The projected operating costs for Cane Run 
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Table 3.3-4 
Paddy’s Run and Cane Run Station Combustion Turbines, 

and Ohio Falls Hydroelectric Generating Station Q&M 
Expenses ($000) 

1 I 2003 
O&M 
Other Cost of Services 
Fuel Handling 
Below the Line 
Total Controllable 
Net Generation (GWH) 
Controllable/MWh 

2004 2005 2006 2007 

$2,976 $1,844 $1,891 $2,107 

The Paddy’s Run CT poi-tion of the 
approximately $440,000 per year, shared with the 

approximately $460,000. 

3.3.5 Equipment 

/Zorn CTs. The labor budget 
Falls units and averaged 

iew plant management, 
perform a walltdown and visual 

the station on July 24, 
ndition. The quality of housekeeping was 

uipinent and structures 
ition, with no signs of 
r distress. The gas 
above the natural gas 

Vapor was noticed liberating froin the compressor oil 
passing. Electrical 

equipinent seemed to have been properly inaintained. The undisturbed state of the 
original Paddy’s Run coal fired steam plant equipinent and facilities from the retired and 
abandoned units do not appear to present risk to the remaining operating units 

The current maintenance plan does not include any projected costs for major 
overhaul maintenance (hot gas path inspection) for PR11 or PR12 due to low forecast 
utilization, declining reliability and cost to maintain. This exclusion of hot path 
inspections may prevent detection of pending unit problems, slow repair times, increase 

it. 
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risk of damage during start up, and further reduce reliability. Cane Run has stated a need 
for the evaluation of continued long-term viability of PRl I and PR12. 

As mentioned above, Paddy’s Run gas compressor building atmosphere appeared 
to be approaching or above the natural gas lower explosive level limit. Cane Run has a 
planned capital budget of $3.6 million for 2010 that should address this issue. 
Consideration to the installation of building gas detection instrumentation should be 
given, in addition to review of the fire or flame detection instruments. 

The Paddy’s Run capital plan includes overhaul of the PR gas compressor in 2010 
for a cost of $3,600,000. 

3.3.6 Environmental 

nits and to be operating in 
substantial compliance with permit a 

The most significant finding of 

Methodology in lieu of CEMS, and the initial monitoring plan for Paddy’s 
Run 12. No information regarding a response from EPA or the Air 
Pollution Control District of Jefferson County regarding the acceptance or 
potential issue due to the oversight was available for review. 

3.3.7 Key Findings 
e The 2008 to 2012 budget does riot include costs for major overhaul 

maintenance, in accordance with manufacturer’s recommendations for 
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PRll or PRl2. Plant staff indicated that this is due to low forecasted 
utilization, declining reliability, and an increased cost to maintain. The 
exclusion of this work may prevent detection of pending unit problems, 
slow repair times, increase risk of damage during startup, and further 
reduce reliability. Plant staff have stated concerns for the evaluation of 
continued long-term viability of these two CTs. 

Plant staff indicated 
that they have allocated $3.6 million to resolve this issue in 2010. 
Installing gas detection instrumentation and a of the fire and flame 
detection instruments is recommended. 

e The gas coinpressor for PR13 is leaking natural gas. 

3.4.7 Introduction 

Louisville, Kentucky. Cane Run Station Unit 11 
ne Unit 1 (ZNl) is located 

adjacent to the Louisville Water Coi n. The site location is 
illustrated on Figure 3.4-1. Including ve a total declared net 
suminer capacity of 28 M g power supply and dispatch 
occasionally for por system demand in sunmer or 

The LG&E Cane RUII Station CTs are 1 
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Kentucky 

Cane Run Gen 

Table 3.4-1 
Cane Run Station/Zorn Combustion Turbines Fact Sheet 

Category 

Type: 

Equipment: 

Data 

1 x Westinghouse W-191G, 

1 x GE SOOILA, 

CTs 

Category 
Market Area: 

Off-Take: 

Electric 
Interconnection: 
Fuel Supply: 
COD: 

Operator: 

Data 
Midwest 

EON network customers 

Cane Run CT Substation 

Contract and Spot 
June 1 ,  1968 (Cane Run 

11) 
May 1, 1969 (Zorn I )  
LG&E 

Notes: 
1 .  Noniinal Capacity represents 100 percent of summer net electrical output. 
2. Cane Run and Zorn both black-start canable. 

162364-092308 3-40 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Combustion Turbine Plants 

Natural Gas Supply 

3.4.2 Plant Description and Design 
Siting and Real €state 

The Cane R ~ i i  CTs are located at different sites. CRl 1 is located on the site of 
the Cane Run coal fired units, and ZN1 is adjacent to the LWC pumping station at Zorn 
Avenue and Upper River Road. The Cane Run Generating Station is located at 5252 
Cane Run Road (State Highway 1 849), approximately 8 miles southwest of Lmisville, 
Kentucky. The facility includes approximately 500 acres between Cane Run Road and 
the Ohio River. The entrance road is straight 
The road will be scheduled to be relocated when the r the new landfill are 
determined. 

Equipment 

capability by cranking diesel engines. The pla 
The Cane Run Station CTs include 

Table 3.4-2 
Cane Run/Zorn Combustion Turbines Major Equipment 

1 

I1 Control Systems I 

Characteristics 

Westinghouse W-191-G, axial combustor style CT. 
Natural gas fired, rated for 14 MW net summer 
capacity, black-start capable. 
GE 5001LA, axial combustor style CT. Natural gas 
fired, rated for 14 MW net summer capacity, black 
start capable 

Westinghouse generator rated for 16,320 kW and 
13,800 V 
General Electric generator rated for 21,176 kVA 
and 13,800 V 

GE, MK, and Westinghouse 

Gas delivery connection line froin gas transmission 
company at line pressure 

CRII was placed in  service in 1968. CRII major equipment includes a 
Westinghouse W-l91C, natural gas fired, single shaft, axial coinbustor style CT, with 
open ventilated air-cooled generator, new and clean suininer net rated 15 MW base; a 
diesel enginehorque converter drive type starting device for black start capability; a 
Westinghouse generator rated for 16,320 kW and 13,800 volts; and inlet air filtration. 
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ZN1 was placed in service in 1969. ZN1 major equipment includes a GE 
SOOlLA, natural gas fired, single shaft, axial combustor style CT; a diesel engine/torque 
converter drive type starting device for black start capability; a Westinghouse generator 
rated for 2 I , I76 kVA and 13,800 volts, and inlet air filtration. 

3.4.3 Performance 
Table 3.4-3 lists key performance indicators for the LG&E Cane Run CTs. 

ustion Turbines 

Net Generation (MWh) 
Net Heat Rate (BTU/kWh) 
Capacity Factor (%) 

Itidiistry it verage CF (%) 
Equivalent Availability Factor (%) 
Indiatry Average EAF (%) 
Equivalent Forced Outage Rate (%) 

dispatched in the last 4 years, while CRl l  has operated 

2004 

33 
34 

0.0 

96.5 

93.2 

52.9 

85.3 92.2 

P 

2007 

312 
32,958 

0.3 

76.7 

56.5 

0 
0 

0.0 

89.1 

24.0 

Average 

417 
22,576 

0.3 
0 5  

80.3 
89 6 
81.8 
6.5 8 

0 
0 

0.0 
0.5 

90.0 
89.6 
52.5 
6.5.8 

unit’s average capacity factor has been less than 1 percent over the last 4 years. 
Additionally, the plan does not account for major overhaul maintenance for these units, 
and Cane Run has stated the need for an evaluation of its continued long-term viability. 

3.4.4 Operations and Maintenance 

Cane Run Station personnel. 
The LG&E Cane Run Station CTs are operated and maintained by a group of 
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Outage Management 
Since the viability of the units is currently under consideration, the current plan 

does not include costs for major overhaul maintenance, in accordance with 
manufacturer’s recommendations for CR11 and ZN1. This exclusion of hot path 
inspection may prevent detection of pending unit problems, slow repair times, increase 
risk of damage during startup, and ftirther reduce reliability. 

O&M Historical Expenses 

RLIII CTs and the Ohio Falls operating budget and are 
O&M costs for the Cane Run Station/Zorn CTs uded with the Paddy’s 

Table 3.4-4. The 

Falls Hydroelectric 

2007 
$2,107 

$2,107 
213 

$9.89 

isited the Cane Run plant, but did not visit the ZN1 facilities to 
e the continued viability of CRI 1 and ZNl is currently 

under consideration, equipment other than the CTs of these units was not reviewed in 
detail by Black & Veatch. It still should be noted that, the exclusion of hot path 
inspection in the operations plan may prevent detection of pending unit problems, slow 
repair times, increase risk of damage during start up, and further reduce reliability of 
these units. 
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3.4.6 Environmental 
The environmerital review was based on documents provided by EON and fiom 

observations froin Black & Veatch staff who visited the facility in July 2008. From the 
information provided, the existing Cane Run Station CTs appear to have in place the 
required eiivironinental perrnits and to be operating in substantial compliance with perinit 
and regulatory requirements. 

3.4.7 Key Findings 
verhaul maintenance 

in accordance with manufacturer’s recoininendations fo and ZN1. Plant staff 
indicated that this is due to low utilization a 
and maintenance costs. The exclusion of this 
problems, slow repair times, increase risk o 
reliability. Plant staff have stated a concern 
viability of these CTs. 

The 2008 to 2012 budget does not include costs for I 
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4.0 Hydroelectric Generating Plants 

4.1 
4.1. q Introduction 

The Ohio Falls Hydroelectric Generating Station (Ohio Falls) is located in 
downtown Louisville, Kentucky, on the Ohio River. The site location is illustrated on 
Figure 4.1-1. Ohio Falls has eight “Run of the River” units that began commercial 
operation in January 1928. The station is 1 
Engineers (USACE) McAlpine Locks and Dam. 

allocations into the station are based on the r 
In 2005, the units began rehabilitation t 
completed in 2013, it is anticipated that the 
101 MW. Table 4.1-1 provides a summary of fa 

Ohio Falls Hydroelectric Generating Station 

The Ohio Falls “Run of the River” LI 

units will generate 

Kenlucky 

\--L-------’--’-------.-I” _____I.; -E 
r - 4  3 . I t  

Figure 4.1-1 
Ohio Falls Generating Station Location 
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Table 4.1-1 

4.1.2 Plant Description and Design 
Siting and Real Estate 

Ohio River and is adjacent to the falls of 
view of the station. 0 
TJSACE to help con 

ville, Kentucky, on the 
e 4.1-2 shows an aerial 

alls Dam, built in 1925 by the 

Figure 4.1-2 
Ohio Falls Generating Station 
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Description 

Hydro Turbines 

€quipmen f 
Ohio Falls is equipped with eight nameplate 10 MW machines with black-start 

capability, and together, is the largest hydroelectric station in the LG&E system. A 
rehabilitation project was approved in 2005 to upgrade major components of each unit 
and to increase production output to approximately 12.7 MW per unit. The project is 
expected to be completed in 2013. Table 4.1-2 identifies the plant’s inajor capital 
equipment. 

Quantity Characteristics 

8 I O  MW hydro-electric turbines commissioned in 
1928. Currently in process of upgrade project 
(2007-2013) to increase capacity to 12.7 MW each. 

Table 4.1-2 
Ohio Falls Hydroelectric Major Equipment 

Hydro Turbine Generators 

Transformers 

8 General Electric, 14 kV, 12.55 MVA, being 
upgraded to 14.68 MVA 

Two 67.2 MVA GSUs for two coinnion collector 
generator buses 

2 

o River; the plant has no groundwater 
facility is supplied by the Louisville Water 

stewater discharge permit (KY0002089), effective 
The KPDES permit authorizes the discharge 
runoff, sanitary wastewater, and generator 

4. f.3 Performance 

successfully operated and maintained since project construction. 
Ohio Falls units have a long and proven operating history. The station has been 

The Ohio Falls performance indicators for the planning period are shown in Table 
4.1-3. 

~~ 
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Net Generation (MWh) 
Capacity Factor (YO) 

2004 2005 2006 2007 Average 
214,785 194,20.3 239,852 140,996 197,459 

30.5 27.7 34.2 18.9 27.8 

Ohio Falls units are “Run of the River,” and therefore, water flow is controlled by 
ctor from the period the USACE. The units operated at an average 32 percent cap 

4.1.4 Operations and Maintenance 

allation of newly designed 

each of the eight units. Most major systems will either be replaced 
One unit will be rehab 

e operating budget of the Paddy’s Run 

are outlined in Table 4.1-4. 

Falls Hydroelectric Generating Station O&M 
Expenses ($000) 

I 2003 I 2004 I 2005 I 2006 
O&M 
Other Cost of Services 
Fuel Handling 
Below the Line 
Total Controllable 
Net Generation (GWH) 
Control lable/M W h 

2007 
$2,107 

$2,107 
213 

$9.89 
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The O&M maintenance costs for Ohio Falls historically averaged around 
$295,000, and water fees averaged around $460,000. The labor budget is shared with the 
Paddy’s Run and Cane Run CTs and averaged around $460,000 for the planning period. 

4.1.5 Equipment Condition 
Black & Veatch personnel traveled to the facility to interview plant management, 

review records and equipment reference information, and perform a walkdown and visual 
assessinent of the plant. Four Black & Veatch engineers vi he station on J ~ l y  24, 
2008. The facility appeared to be in good condition. TI y of housekeeping was 
typical of many operating hydroelectric power plants. ical equipment and 

The dam structure was in good condition. E 
properly maintained. One of the recently modi 

penetrates through the dam wall. Re 

remaining units, plant personnel noted 
as soon as practical. 

edesign had not yet been 

d to be in good operating 

M budget includes approximately $1,300,000 per 
aintenance and other costs. This level of filnding 

have provided significant maintenance services in the past. 
Potential alternative bidders are being considered for the rehabilitation of the units in the 
later years in order to ensure competitive project pricing. 

One of the recently modified units was out of service during the Black & Veatch 
inspection due to a cracked valve and flange where the cooling water supply piping 
penetrates through the dam wall. Repair method and potential redesign had not yet been 
determined. 
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Balance-of-Plant and Electrical 
Ohio Falls’ darn striictLire is in getierally good condition. During the miltiyear 

project to upgrade and rehabilitate each of the eight existing turbine/generator units, the 
concrete associated with each unit is being dewatered, inspected, and repaired as required 
to increase the useful life of the station. The movement of the station is also being 
monitored on a regular basis. 

Ohio Falls has taken preventive ineastires to mitigate fire damage at the 

operating personnel to take corrective action. 

engine driven stand-by pump. 

river. 

Ohio Falls’ sump pump rooins include a normal I 

The sump pumps di a relatively small 
drained into the 

The upgrade consisted of 
r automating the eight 
peration of the units. 

engineering design, procurement, an 
units at the plant with sufficient instrui 

of work include 
coininunications 

and maintenance, (2) a new digital unit 

ntroller for monitoring of the station sump pumps, 

All plant controls were implemented to be available both locally 

4. I .  6 Environmental 
The environmental review was based on documents provided by EON and on 

observations from Black & Veatch staff who visited the facility in J ~ l y  2008. Key 
documents provided by EON for this review and detailed review findings are provided in 
Appendix B.3.1. From the information provided, Ohio Falls is in compliance with its 
FERC license, conditions, and articles, and with the conditions of its individual permits. 
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4.1.7 Key Findings 
e A rehabilitation project was approved in 2005 to upgrade major 

components of each of the eight 10 MW units and to increase production 
output to approximately 12.7 MW per unit. The project is expected to be 
completed in 20 13. 

conditions and articles of the license. 
0 The station has a FERC license and is in substantial compliance with all 

The station is subject to a FERC consultai inspection every 5 e 

years. The most recent inspection was p 
significant issues ide 
plan to address any 

in May 2008, with no 
re included in the 

4.2 Dix Dam Hydroelec 
4.2.1 Introduction 

The Dix Dam Generating 
Burgin, Kentucky, on the shores of 
Figure 4.2-1. Dix Dam has th 
November 1925. The station is 1 

inately 5 miles northeast of 
cation is illustrated on 

I J wiri'e '''y'u Indiana 
i 

Figure 4.2-1 
Dix Dam Generating Station Location 
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The Dix Dam “Run of the River’ units generate a capacity of 24 MW. The units 
are scheduled to be rehabilitated to increase capacity efficiency, and when completed in 
2010, it is anticipated that the three units will have a total capacity of 28 MW. 
Table 4.2-1 provides a suininary of facts related to the Dix Darn Station. 

Category 

Location: 

Nominal 
Capacity: 

Ownership: 

Fuel: 

Type: 

Equipment: 

Notes: 

Table 4.2-1 
Dix Darn Hydroelectric Station Fact Sheet 

Data 

Burgin, ICY 

24 MW net (current) 
28 MW net (post-upgrade) 

ICU - 100 % 

N/A 

Hydroelectric 

3 x hydro-turbine generators 

Category 

Market Area: 

Off-Take: 

Electric 

Data 

Midwest 

EON netwosk customers 

Dix Dam Substation 

N/A 

November 1925 

K U 

and provides pow 

Dam is through th . Brown Generating Station. The E.W. Brown Generating 
Station has a single access road, State Hwy 342, off of State Hwy 13. Figure 4.2-2 shows 
an aerial view of the station. 
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Figure 4.2-2 
Darn Generating Station 

turbines at Dix Dain, which currently produce a net 
icate that the design capacity, establislied at 

.7 MW each. The Dix Dam Station is capable of 
ts three generator units. Table 4.2-2 identifies the 

serves as one of two means of black start power for 
Dix Dam is also 

rrington Lake provides the raw water soiirce for the 
being the Haefling CT iinits. 

E. W. Brown Generating Station. 

Water and Wastewater 
Herrington Lake is owned and controlled by KU. Herrington Lake is a 

recreational water resource and warm water aquatic Iiabitat; it also provides water for the 
city of Danville. Herrington Lake also is the water supply for the E.W. Brown 
Generating Station. 
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3 

Table 4.2-2 
Dix Dam Hydroelectric Generating Station Major Equipment 

8 MW hydro-electric turbines coinmissioned in  
192.5. Currently in  process of upgrade project (2007 
to 2013) to increase capacity over 9 MW each. 

Hydro Turbines 

11 Hydro Turbine Generators 1 3 I Allis-Chalmers, 1.3.2 kV, 9.4 MVA. II 
Transformers il il Westinghouse, 13.2 kV-69 kV, 7518.4 MVA OA, 

9.37.5/10..5MVA FA, SSIGSC. 
~ 

Mechanical ball governor; project is planned for 
upgrades to digital governor control. 

4.2.3 Performance 
The Dix Dain Station has be inore than 80 years and 

was originally utilized as a principal source Now the hydroelectric 
generating plant is us above normal reservoir 
water levels. The 1. The USACE provides 
direction for spillin ky River. The Dix Dain 
hydroelectric unit histo capacity factor are shown in Table 4.2-3. 

for Dix Dam Hydroelectric Generating 

The Dix Dain hydroelectric units are dispatched according to the water level of 
Herrington Lake, for flood control. 

The units operated at an average 24 percent capacity factor froin the period 2000 
to 2007. Considering the increased capacity resulting from the overhaul plan gain of 
inore than 1 MW at one unit per year from 2009 to 2010, the Dix Dam hydroelectric 
station capacity factor is planned to be 22 percent through 2012. Black & Veatch has not 
reviewed detailed wafer throughput estimates fiom the USACE. However, the predicted 
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levels of capacity factors for 2008 to 2012 appear to be reasonable, based upon historical 
performance. 

4.2.4 Operations and Maintenance 
The Dix Dain hydroelectric station units and associated dam infrastructure are 

operated and maintained by E.W. Brown Generating Station personnel. No significant 
O&M maintenance budget line itein costs are identified as assigned to the Dix Dain units. 

outside of the context of E.W. Brown Generating Station. T re, the nonfiiel O&M 
costs are not reported here. 

4.2.5 Equipment Condition 

review records and equipment reference infor 

housekeeping was typical of ina 
hydroelectric turbines were noted as 

age, with no visible a e Dix Dain was observed to 
t the issue has been studied, and it is 
concrete facing of the Dix Dam was 

generating and hydraulic components due to the effects of 80 years of wear and tear on 
equipment and hydraulic structures. The capital plans include fiinds for major 
rehabilitation of the Dix Dam Hydroelectric generation units. 

Hydro Turbines 
The Dix Dain hydroelectric turbines were found to be in need of repair by the 

White Engineering Consultants report in 200.5, with many key components receiving 
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little attention for decades. Accordingly, the capital planning period for 2008 to 2012 
includes ail overhaul of each of the three units. The project is intended to upgrade each 
unit net output from current operating rating of 8 MW each, closer to the design capacity 
established at the 1938 modification of 9.7 MW each. The project scope at each unit will 
include new runners, wicket gates, generator core, generator windings, exciter, and 
controls. 

Further work is also planned in 2010 at the IJnit 2 shutoff control valve (Johnson 

te. Previous project current failed condition that requires human intervention t 
work for these valves on Units 1 and 3 was completed in 

Balance-o f-Plant Equipment 

porous. To retain water in the impoundment, an 
te. One of the typical issues 

t. This settlement can 
water seeping through cause cracks and breaks in the facing c 

the dain. 
In the case of 

been inore significant leakage experienced that has 

ng grout bags over the leaking joints, 

ars ago had a very significant leak and was repaired, showed 

currently is not a concern. The report stated that the principal concern for when the water 
is at higher levels is leaking through the concrete facing slab. When the lake is at lower 
elevations, the west abutment will be the most significant leak source. 

The concern about leakage flows through Dix Dam was brought to the forefront 
in 2007 following a IJSGS survey that indicated possible excessive flow. The plant 
operating staff explained that if the dain leakage rate exceeds 100 cubic feet per second 
that this would trigger the need to perform some means of staunching the flow. 
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The Arcadis investigation, in summary, concluded that the present leakage rate 
fiom the dam is not unprecedented, nor currently excessive, and that there is at present no 
evidence of any rapid changes or other concerns indicating any significant structural risk 
to the dam. The present plan for the rock dam is to continue to inotiitor the dam leakage 
rate to ensure there is no further change. 

The report does state that if a severe multiyear drought were to OCCLI~, even the 
current, albeit minor, leakage rate could, under that drought situation, be a significant risk 

rate will not increase 
orrect the leakage rate 

The planning assumption has been that the Dix Dam 1 
to 100 cubic feet per second, which would trigger the 1 

restoratioiis will be approved. If the geiier 

to restore the concrete 

rete facing and east abutment 
facing and to re-grout the east abutmen 

grouting so as to main 

4.2.6 Environ 

wing drought conditions. 

n documents provided by EON and on 
o visited the facility in JUIY 2008. Key 

eview and detailed review findings are provided in 

the White Engineering Consultants report in 2005, with many key 
components receiving little attention for decades. Accordingly, the capital 
planning period for 2008 to 2012 includes an overhaul of each of the three 
units, at a budgeted cost of $18 million. The project is intended to 
upgrade each unit net output from the current operating rating of 8 MW, 
closer to the design capacity of 9.7 MW established during the 1938 
modification. 
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e Currently, the facility is not required to have a FERC license. It is 
possible that FERC could require a license sometime in the future, but 
FERC currently has no plans to pursue the license issue with EON. 
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ble County Unit 2 Development 

5.1 EPC Contract Review 
Black & Veatch reviewed the EPC Contract for the TC2 Project, which was 

entered into as of June 9, 2006, between the Owners (LG&E, I W ,  IMPA, and IMEA) and 
the Contractor (Bechtel Power Corporation). The scope of the Contractor is to design, 
engineer, procure, construct, start up, coniinission, and test the facility as set forth in the 
contract. The Owners have vested LG&E and I<U with the authority, as agents of the 
Owners, in  the adininistration and management of the co 
TC2 EPC contract are typical of an EPC coal fired lant contract signed 
during the 2005 and 2006 time period. 

net plant output of 760.5 MW while burning 
eastern bituminous coal and 30 percent we 

According to the contract data, TC2 is des 
rforinance fuel, a b 

eight feedwater heater cycle to genera W. The plant auxiliary 

5. I. 1 Assessm 

operation delay; performance LDs for failure to 
heat rate, and guaranteed aininonia and liinestone 

0 Guaranteed Net Heat Rate: 8,662 Btu/ltWh. 
Guaranteed Ainmonia Consumption: 593 lb/h. 
Guaranteed Limestone Utilization Ratio: 97 percent. 

0 

0 
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The guaranteed net heat rate of 8,662 BtukWh and the auxiliary power of 
48.8 MW appear to be quite aggressive. Even considering the highly efficient 
supercritical cycle and the use of the natural draft cooling tower, which does not require 
fan power, these values may not provide much margin. 

The LD provisions for the contract are as follows: 
e Tie-In Delay: $350,000 per service day in June, J ~ l y ,  and August, and 

$210,000 per service day in the other months of the year. 

$300,000 per day thereafter. 
0 Low Output: $1,600 per kW missed output 

High Lhestone Use: $250,00 
utilization. 

e The Maxiinuin Limit of LDs: 30 p 
Caps = $7.7 million le 

nt of the Basis of Caps. 
The ainounts of LDs for each o 

industry practice. 

provides the general 
not included in the procedure. It is expected 

5.1.2 Contract Cost and Budget 
It is difficult to predict the potential for change order requests by the Contractor, 

which would increase the total contract price. However, this contract does have 
provisions that are predictable. One of the provisions is relief to the EPC Contractor with 
regard to changes froin the base period in highly skilled and skilled craft wage rates and 
daily per diem. Paragraph 8.15 allows adjustment either between the skilled wage rate 
required to be paid by craft category by the Contractor to the “Rase Labor Rate,” which 
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will be escalated by 3 percent per year from 2006, or actual wages that had been paid by 
craft categories at other LG&E and/or KU major projects for the period. The Contractor 
is entitled to an adjustment in the contract price based on the lesser of the ainount 
between the craft rate paid by the Contractor or paid at other major KG&E/IW projects. 
Similarly, adjustment in the actual per diem paid compared to base daily adjusted rate 
entitles the Contractor adjustment in the contract price. 

The Owners provide to the Contractor, after January 1 and July 1 each year, the 

ny adjustments. For 
per diem, amounted to 

007, the Contractor 

shortest per diem distance, in order for the Contractor to dete 
2007, the requested adjustment for change in craft labor r 
$1 . S  million; this amount is still under review. Beyond 

ad.justed 2006 base wage and $40 per day per 
amount is expected to be higher than the previous 

order, is changes in the boiler quantit 
times the applicable unit rate. The to 

Another unique provision, in which the Cont as already received a change 
e” and “Final” quantities 

tax paid. Through 

s about $1.5 million. The cost of the project has 
. Although the scope change amount is low, there 

cost will increase. 

5.4.3 Contract Schedule 
In the June 2008 inonthly report, the Contractor stated that the target schedule for 

completion has inoved by 1 month to April IS, 2010. One month later, the schedule was 
revised. There was no inention if the guaranteed completion date of June IS, 2010 has 
been impacted. The reasons provided were labor availability, crane downtime, and 
inclement weather. Similar schedule impacts are known to have been experienced 
recently on other similar coal projects. 

162364-092308 5-3 Black 81 Veatch 
This report is prepared solely forthe use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report. 



EON Trimble Countv Unit 2 DeveloDment 

The monthly report mentions two critical paths, one through the boiler and the 
other through the turbine. The path through the boiler is currently impacted by the delay 
in erecting the boiler steel. The delay in receiving the CRV to December 2008 inay 
iinpact the second critical path; secondary critical paths inay be occurring in the near 
future. The project percent completed as of June 2008 is 29.8 percent, which is only a 
1 .S percent increase from the previous month. The percent complete progress curve 
indicates a project percent complete of approximately 84 percent for the boiler hydro in 
April 2009. Therefore, over the ne 
an average of 5.4 percent. While this may be achieved for a dual month, the likely 
average rate will be closer to 3 to 3.5 percent. This opin so supported by one of 
the reasons given for the 1 month delay of labor short re, the construction 
progress should be closely monitored. 

5.2 Projected Performance and 
The TC2 design guarantee 

output and 8,662 BtukWh net h 
planned key perforniance indicators 

are the 2010 through 2012 

The planned amount of degradation 
appear achievable for this unit, assuming 

2 0?6 2011 2072 

on heat rate (2 percent through year 2012) 
that the unit meets coininercial operation 

guarantees without the application of excessive test tolerances. Degradation should be 
applied to actual unit performance, plus any excluded BOP auxiliaries such as limestone 
grinding and material handling. 

It is usually coininon for new coal units to experience higher number of forced 
outages due to new plant break-in issues in the first few years of coininercial operation. 
As such, Black (42 Veatch is of the opinion that the projected EFOR for TC2 of 3.3 
percent for the first 3 years appear to be optimistic, but achievable. A projected EFOR in 
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the 4.0 percent to 8.0 percent range for the first few years of operation for a new 
pulverized coal unit is considered inore reasonable. 

The projected EAFs of 81.8 percent in 2010 and 85.5 percent in 201 1 for TC2 
appear to be reasonable. However, the projected EAF of 89.2 percent in 2012 is 
considered slightly optimistic, but achievable. The projected CFs of 85.5 percent in 201 1 
and 89.2 percent in 201 2 are considered too aggressive, because these projected CFs 
numbers are the same as the projected EAFs numbers. Black & Veatch is of the opinion 

its CF number is still likely going to be 1 percent to 3 perce its EAF number for 
the same year. 

There is no capital major maintenance budget fo 

budget, which includes TCl and TC2 operati 

are reasonable. 
Organization charts were not 

gas turbines at the same 
e appear to be reasonable for site. The stated plans 

the combined facil 

construction and operation of TC2 were identified by 

permits and approvals may be required, or may require 

Federal 
Federal Aviation Administration (FAA) - Notification of Construction (Boiler 
Building and Construction Cranes) 

FAA approval for the boiler building was received on September 28, 2006, and 
for the construction cranes on JUIY 18, 2007. 
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State 
Kentucky Public Service Commission (KPSC) - CPCN/SCC 

LG&E was required to obtain a Certificate of Public Convenience and Necessity 
and a Site Compatibility Certificate (CPCN) from the KPSC prior to the expansion of 
TCI. 

On November 1, 2005, EON was granted a CPCN to construct a 750 MW super- 

Station (Reference ICPSC Case Number 004-00507). 

KD€P - State Air Permit to Construct 

The existing natural draft cooling tower, coal/lim 

addition to TC2, the new equipinel inear mechanical draft 

in boiler, and backup diesel 

43, Revision 2) for permitting design revisions to the 
ificant revisions and issued a final perinit 

The new unit and associated ruary 29, 2008. 

est Management Practices Plan 
ICDEP Issued Permit Online Database, this perinit was issued to 

LG&E on February I 1, 2004. Records provided by EON confirm issuance of a KPDES 
construction storin water perinit on J d y  1 ,  2006. 

Kentucky Depattment of Housing, Building, and Construction (KDHBC) - 
Building Code Plan Review 

This review will occur once construction has been completed. 
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Local 
Trimble County Department of Health (TCDOH) - Plumbing Approval 

This review will occur once construction has been completed. 

5.3.2 Permits Required for Operation 

or, in the case of the KDEP Title V Permit, within 60 days after startup. 
The following permits must be obtained prior to commencing operation of IJnit 2 

Federal 
€PA - Title IVAcid Rain Permit 

Refer to discussion in ICDEP - State A 

€PA - SPCC Plan Revision (for Operatio 
The station has a Best Management P 

Countermeasures (SPCC) Plan dated October 
ent practices plan, as 

required by the KDEP wastewater disc 

State 
KDEP - Title V Pe 

orm Water Permit Modification 

expired on September 30, 2007. EON submitted a 

KDHPC - Certificate of Occupancy 
This certificate will be obtained once construction has been completed. 
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Other Permits 
In addition to the permits listed above, EON was required to obtain numerous 

permits or approvals for specific facility components, such as the control room, steam 
turbine building, boiler building, and the turbine generator. A list identifying these 
permits and the date on which they were obtained is provided in Table 5.1-1. 

Date 
1 1/9/06 
2/9/07 

4/2/07 
4/4/07 
4/5/07 
4/26/07 

1011 9/07 
1111 3/07 
1211 8/07 
1/15/08 
2/12/08 
3/17/08 
5/20/08 

7/1/08 

Table 5.1-1 
Trimble County 2 - Other Permits 

Permit 

Conditional Site and Foutidation Approval 
Site and Foundation approval Only 

Site and Foundation approval Only 
ICY Label or I<IBS/Conditional Site Appro 
Superstructure Approval 
Site and Foundation 

Site and Foundation with note 
Superstructure Approval Only 

dings 

TC2, Tiers 1 and 2 
ine Generator Pedestal Legs 

2 LJnit Steam Turbine Bldg. 
TCI LMDCT Electrical Bldg. 
TC Unit 2 Steam Turbine Bldg. 
TC Unit 2 Control Room 
TC2 Boiler Bldg. 
TC2 Steam Turbine Bldg. 
TC Unit 2 (Control Room Mods) 
TC 2 Control Room 

0 Black & Veatch review of the EPC Contract and June 2008 Progress 
Report indicates that the EPC activities have been completed very close to 
the Contractor’s plan. The total approved scope change amount, as of 
June 2008 when 29.8 percent of the overall project was complete, is only 
about $1.5 million. The cost of the project has been very close to the 
budget until now. Although the scope change amount is low, there is 
potential for more scope change and adjustments during the next 
aggressive part of the schedule, because of coiistriiction labor availability 
and the labor rate issues. The amount of scope change is not expected to 

~ ~~~ 
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be excessive or abnormal, as the EPC contract has a limit on the labor rate 
escalation. 
The schedule indicates that over the next I O  months, the Contractor has to 
achieve a monthly average of 5.4 percent completion. While this inay be 
achieved for an individual month, the likely average rate will be closer to 
3 to 3.5 percent. This opinion is also supported by one of the reasons 
given for the 1 month delay because of labor shortage. The construction 
progress can cause schedule delay unless cl monitored by the 
Contractor. However, the EPC contract to have sufficient 
provisions to protect EON fiom schedule Ds can be assessed if 

e 

48.8 MW appear to be quite ag 
highly efficient supercritical cycle 

ese values inay not provide 
C Contractor, because 

EON is protected by a 

construction permits. Operating permits cannot be 
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6.0 Regulatory and Compliance Summary 

Environmental perinit status and regulatory coinpliance were evaluated for each 
EON facility in Sections 2, 3, and 4 of this report. This section will summarize some of 
the environmental compliance issues applicable to all of the facilities and will address 
additional company-wide environmental issues. 

6.1 EON Environmental Compliance Summa 

include the following: 
0 EON maintains a professio vironinental staff 

Kentucky, headquarters and a 

maintain environinen n ftiture environmental 
needs based on fiiture g 

y developments and incorporating 

tions) has been relatively low, considering the 

compliance audits of environmental prograins to assess compliance with 
perinit conditions and to identify options for continued compliance 
improvement. 

specific permits or programs to individual staff members. Additionally, 
for many, staff accountability for compliance is part of the company’s 
overall performance Excellence Process and staffs annual performance 

Q For several facilities, EON has assigned compliance responsibilities for 
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ratings. EON is investigating alternatives to measure accountability for 
those hourly personnel who do not participate in this program. 

Compliance Manual that details the facility’s environmental policies, 
procedures, training, and document control. Each of the manuals 
summarizes permits, environmental plans, and staff responsibility. Such 
documents, along with EON’S intranet-based Environmental Procedures 

compliance program. 

e Individual EON generating stations maintain an Environmental 

As a result of the aforementioned approach in it nental programs, EON 

associated with its continuing operations. 

6.1. I Environmental Regulatory Issue 

P A )  

acid mist, PM25, NO, and SO2 have 

based on known regulatory programs a 
Compliance with air 

and clear disruption of 

changing regulatory issues. 

ppears to maintain an active awareness of 

of several known CAA regulatory issues with the 

AIR that was set to take effect in 28 eastern states in less than 

program to be “ffundamentally flawed” and ordered the agency to make wholesale 
revisions to the program to comply with the CAA. 

This CAIR program was generally supported by many environmental and industry 
groups, and the states and other petitioners challenging the rule mostly sought to have 
only certain provisions of the rule revised or set aside. However, the sweeping nature of 
this decision, which essentially sends the entire rule back to the drawing board, leaves the 
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EPA, states, and the utility industry facing considerable uncertainty about the future path 
of this rule. 

The following is a summary of points regarding the CAIR decision: 
1. 

2. 

3. 

4. 

The EPA’s CAIR that had established a two-phased cap-and-trade 
program for regulating NO, and SO2 emissions fioin electric utility units 
in 28 eastern states was vacated by the D.C. Circuit Court of Appeals and 
is no longer valid or in effect. 
CAIR sought to reduc 
on downwind nonattainmeiit areas for fine p 
8-hour ozone. States 
iinpleinent the CAIR 
The court found tha 
cap-and-trade prograin to a 
nonattaininent was not authoriz 
The EPA may now either (1) appe 
Supreme Court or (2 
connects each state’s 
significant contributi 
Congress could revise the CA 
EPA’s 

ate matter (PM25) and 

sane  measure of its own 

other statute to authorize the 

y SCR and FGD upgrade projects until 
y several years into the future. At this time, 
urrenl construction program for the FGD 

nited States, many older units may become subject 
chnology requirements, and the NO, SIP 

Rule. In a decision issued February 8, 2008, the federal 
MR. Finalized by the EPA in 2005, 
et to begin in 2010 to regulate Hg 

emissions froin coal fired utility units (>25 MW) located in all 50 states, and to establish 
performance standards for Hg emissions froin new coal fired units constructed or 
modified after January 30, 2004. The court found that in adopting this rule, the EPA had 
unlawfdly delisted (removed) electric generating units froin regulation under Section I 12 
of the CAA, which invalidated the underlying basis for EPA to implement CAMR. 
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The following is a summary of points regarding the CAMR decision: 
1. The EPA’s CAMR that had established a two-phased cap-and-trade 

program for regulating Hg emissions froin coal fired utility units greater 
than 2.5 MW was vacated by the D.C. Circuit Court of Appeals and is no 
longer valid or in effect. 
When the rule was finalized in 2005, states were required to enact and 
adopt laws and rules to iinpleinent the CAMR program through SIPS. 

different (often inore stringent nontrading) s in developing its 
individual SIPS. 

n, (2) address its 

2. 

power plants under a nontrading 
i l l  not be achieved until the 

when the EPA will ultimately regulate 

ow establish specific Hg emission limits 

h as TC2, which established an Hg emissions level 

EPA has issued idelines, dated July 6, 2005, for Best Available Retrofit 

if they meet the following three criteria: 
Potential emissions of at least 250 tons per year of a visibility-impairing 
pol 111 tan t. 

Fall within one of the 26 listed source categories in the guidance. 

e 

0 Were put in place between August 7, 1962 and August 7, 1977. 
e 

A BART engineering evaluation using five factors identified in the regulations is required 
for any BART-eligible source that can be reasonably expected to cause or contribute to 
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impairment of visibility in any of the 1% federal parks and wilderness (Class I) areas 
protected under the regional haze rule. The evaluation assesses potential air pollution 
control technologies which can be installed on the existing units to reduce visibility 
impairing pollutants of NO,, SOz) and particulate (both primary and secondary). Also, as 
established by the EPA, I<entucky’s inclusion in the CAIR emissions trading program 
satisfied the need for evaluation of the pollutants SO2 and NO,. I n  addition, based on a 
settlement agreeirient between the EPA and the Utility Sector, NO, and SO2 einissions 
were to be excluded from the BART exemption modeling. 

BART eligible units: 
e E.W. Brown Station - IJnits 2 and 3. 
0 Gheiit Station - IJnits 1 and 2. 

Cane Run Station - Units 5 and 
Mill Creek Station - Units 1 - 4. 

e 

e 

that the E.W. Brown Station, Ghent 
Station facility was 

RT engineering and modeling 
evaluation. Therefore, 

additional SOz, NO particulate emissions controls. Specifically, because the Mill 
Creek IJnits were determined to be BART-applicable, these units may be required to 
conduct engineering analyses for potential SO2 and NOx einissions controls and reassess 
the previous determination for particulate control. In addition, became the E.W. Brown 
Station, Gherit Station, and Cane Run Station facility BART analyses and their resulting 
exemption froin the BART program relied only upon visibility impacts based on 
particulate, these facilities may be required to reassess their facility specific regional haze 
visibility impacts based on the additional emissions of SO2 and NOx Pending the 
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outcome of the recent CAIR determination and how it affects the previous BART 
determinations for these facilities, additional controls for SO2, NOx, and particulate and 
potential additional emission limits for units that currently have SO2 and NOx controls 
could result in  significant future expenditures for these facilities. 
6.7.7.4 Potential for Regulation of Greenhouse Gas. In April of 2007, in the 
Massachusetts v. EPA decision, the [Jnited States Supreme Court ruled that the EPA has 
authority under the CAA to regulate the emissions of GHGs, such as CO2, froin 
automobiles. The Court noted the Act’s sweeping definition of “air pollutant” and the 
scientific and political recognition of climate change and s and concluded that 

date any air pollutant 
that may endanger public welfare. 

further review by the lower appellate court; 
automobile emissions. The EPA could still de 

branches i l l  recognizing that the US 

been proposed in Congress that will auth 
emissions. It is unlik 

do inore to address the 
iple legislative bills have 
e EPA to regulate GHG 

slation will eventually be passed within 

likely that a federal legislative (not 

t the federal level, 13 states have already passed 

sing limits on GHG emissions, requiring sequestration of COZ 
emissions, and requiring other methods to address climate change that would result in 
additional costs to EON to ensure compliance with these regulatory programs. 

6.7.2 
Section 316(b) of the Clean Water Act (CWA) requires applicants for a National 

Pollutant Discharge Elimination System (NPDES) wastewater discharge permit to 
minimize adverse impacts to aquatic ecosystems from cooling water intake structures. 
The withdrawal of cooling water has the potential to cause adverse environmental 

Clean Water Act Section 376(b) Regulations 
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impacts due to impingement and mortality of organisms, primarily fish, on screens that 
protect the i~itake system, and through entrainment and mortality of small organism, 
primarily fish eggs and larvae, that pass through those screens and through the plant’s 
entire cooling system. Section 3 16(b) requires that the location, design, construction, and 
capacity of cooling water intake structures reflect the best available technology (RAT) for 
miniinizing adverse environmental impacts. 

EPA published its final NPDES regulations addressing cooling water intake 

ign and construction option of establishing RAT by demonstrating that (1) exi 

and construction technologies meet the specified sta 

the site. The location, design, construction 

mussels. 
rm a 3 I6(b) analyses. 

d ass~iinptions made in the 

roposed intake design and other reasonable 

onsiderations for each reasonable alternative. 

EPA suspended the requirements for cooling water intake structures at Phase 11 existing 
facilities, pending further rulemaking. The rule was suspended on March 20, 2007, in 
response to the 2nd Circuit Court of Appeals decision in Riverkeeper, Inc., v. EPA. 

EON was in the process of completing impingement studies, biological 
characterization studies, and/or alternate intake analysis for applicable facilities at the 

’ Phase I1 facilities are large existing power generation facilities withdrawing more than SO million gallons 
per day (mgd) of cooling water. 
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time of the rule suspension. The reports already completed for the studies will likely be 
usefbl in planning coinpliance with future revisions of Section 3 16 (b) regulations. 

6.1.3 Other Environmental Regulatory Programs 
Other historic, current, and future environmental issues impact the power 

generation industry. This section describes some additional environinental issues not 
otherwise addressed in this report and how the issues are related to EON. 

waste in the federal hazardous waste definitions (40 CF I<entucky regulations 

for combustion 

that are actively being developed by the EPA or t 
the EON facilities at this time. 
6.1.3.2 Asbestos. Asbestos w 
equipinerit associated with power gena 
for asbestos management associated with 
general construction. 
reviewed by Blac 

ctive program in place 
equipment maintenance and 

st power companies have resolved the 
with the past widespread usage of 

ounds through active replacement prograins in the 

site contamination. No Phase 1 Environmental Site Assessment Reports were provided 
to evaluate the prior activities at each site and possible long-term environinental 
conditions to be considered in site development. Additionally, the evaluation did not 
specifically include a review of risk management planning, radiation source management, 
Comprehensive Environmental Response, Compensation and Liability Act (Superfiind) - 
related liabilities, Occupational Safety and Health Administration (OSHA) requirements, 
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US Coast Guard regulations, or Depaitment of Transportation (DOT) requirements. The 
audit also did not assess the ongoing construction or onsite contractor activities. 
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7.0 Operating Programs and Procedures 

Black & Veatch has examined the O&M plans and processes for the EON 
generating assets through a review of the respective plant Operations Plans and through 
discussions with plant management during the site visit process. The facility-specific 
description and review of these plans and processes are summarized in Sections 2.0, 3.0, 
and 4.0 of this report. The findings froin this review are focused on, and organized 
around, the following major issues: 

0 Maintenance, including outage inanagein 
predictive maintenance programs. 

This review addressed the efforts of eacl 
respect to their current practices and plans 
practice. The observations include many con 

iiproving or enhan 

he stations has attempted to 
sure that the employees 

at each respective unit have a coinprehe 
plant operations. This d with training regarding the 
specific issues for t 
implementing soin 

rocesses, including the level to which they have 

outlined for all the 
The findings from this aspect of the review would suggest that the larger, higher 

value generating units have coininitted inore resources, and as a result, have implemented 
and docuinented inore of the details associated with the primary maintenance functions. 
For the most part, the stations have a dedicated outage planner on the staff and are 
incorporating the guidelines of the outage management strategy into routine practice. All 
indications are that each of the plants has iinpleinented a standardized maintenance 
planning process and utilize the Maxiino CMMS application to track and document work 
processes. Each of the plants is working to incorporate a condition-based maintenance 
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strategy when and where it is applicable. All the plants rioted specific PDM processes 
that have been incorporated into the plant inaintenance practices. 

Overall, the plants appear to either be utilizing or implementing what are 
considered to be “industry best practices” including all of the following: 

Standardized operating procedures. 
Training programs that include basic sltills supplemented with unit- 
specific training. 

6 Planning processes designed to enhance 
execution. 
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8.0 Contracts an Agreements 

8.1 Contract Overview 
The following sections provide a brief overview of the LG&E and/or KU (both 

LG&E and KU are subsidiaries of EON) contracts and other publicly available 
documents Black & Veatch has reviewed to assess the following subject matters: 

e Fuel supply and transportation. 
e Reagent supply and transportation. 
e Transmission and interconnection. 
e Power purchase and interchange. 

8.2 Fuel Supply and Transportati 

suppliers and mines. A detailed suinniary of ea 
contract duration, termination, renew 
found in Appendix C. 

contract. The coal 

ract (with l ey  terins such as 
elivery points, etc) can be 

in year to year in each The base quantity of coal supp 

terins or allowed to ex s are contracted. 
de firin base prices that extend through the 

e heat content, ash, moisture, and sulfur levels in the coal delivered 
eed levels. Overall, the coal supply contracts have guaranteed deviate fiom th 

Coal can be transported via barge, rail, and/or truck to various coal fired 
generating stations owned by EON. In addition to the coal transportation provisions that 
are included in a few of the coal supply contracts, EON currently has three transportation 
contracts (rail and barge) that cover different loading and delivery points. The detailed 
summaries of these contracts are included in Appendix D. 

The counter parties, expiration dates, and applicable maxiintin base coal supply 
quantity for 2008 of the coal supply and transportation contracts are shown in Table 
8.2-1. 
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Table 8.2-1 
EON Coal Supply and Transportation Contracts 

Contract Counter Parties 

KU and The American Coal Company 

KU and Covenant Coal 

KLJ and Little Elk Mining 

LG&E, KU, and COALSALES Purchase Order 

LG&E, KU, and Southei ti Appalachian Coal 

LG&E, KU, and Phoenix Coal/Charolais Coal 

KU and Alpha Coal Sales 

LG&E, KU, and Smoky Mountain Coal 

LG&E, KLJ, and Patriot Coal 

LG&E, KLJ, and COALSALES Agreement 

KU and ICG 

LG&E, KU, & Charolais 

KU and Nally and Hamilton Enterprises 

KU and Perry County Coal 

LG&E and Alliance C 

Expiration Date 

June 30,2008 

May 3 1,2009 

June 30, 2009 

December 3 1,20 15 

December 3 I ,  20 1 3 

December 31,201 1 

December 31,2010 

2008 Coal (tons) 

240,000 

I20,OOO 

800,000 

100,000 

180,000 

300,000 

400,000 

700,000 

150,000 

120,000 

4,250,000 

600,000 

Barge Only 

Rail Only 

Rail Only 

11,884,000 

EON has provided two natural gas supply and transportation contracts for review 
by Black & Veatch. Detailed siiiniriaries of these contracts can be found in Appendix E 

The first contract is an intercompany firin gas sales and transportation service 
contract between the gas distribution busiriess of LG&E and electric generation 
businesses of LG&E arid KU. The agreement is automatically renewed annually unless 
terminated by either party. The firin natural gas supply qiiantity of this contract only 
covers a portion of the requirement from the natural gas fired peaking generation units 
owned by LG&E and KU. The electric generation businesses of LG&E and KU have to 
purchase the remaining gas supply requirement from third parties to be delivered to 
designated points at the LG&E gas distribution network for firin transportation through 
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LG&E gas distribution facilities to the electric generation facilities owned by L,G&E and 
K1J. The inaxiinuin daily quantities for natural gas transportation should allow for full 
operation of all natural gas fired peaking units owned by L,G&E and KU. 

The second contract is a firm natural gas transportation contract between KU and 
Texas Gas Transmission, LLC (Texas Gas) which covers delivery of natural gas from 
Texas Gas' Centerpoint-Bosco, Regency-Riverton, or Pan Energy-Perryville locations to 
the KU Bedford No. 2 delivery point in Triinble County, Kentucky. The primary term of 

renewed unless terminated by either party. The base co1 daily quantities for 
sunmer and non-summer months appear to be sufficient t e dispatch needs of the 

transportation rate. 

the following documents for Black & 
e Fuel Procurement Polici 

Stocktaking Guideline. 

cient quality fitel at the lowest cost consistent with its 
provide adequate and reliable service to its custorners. The 

company endeavors to secure fuel supply at competitive prices through the 
use of the formal procurement process, informal bid, and negotiation 
process. The award of all contracts and purchase orders are to be in 
compliance with EON internal business controls. Such internal controls 
include its minilnuin authority h i t  matrices (which outlines the 
maxiinuin t e r m  and amounts each EON personnel is authorized to 
approve based on their positions), Sarbanes Oxley compliance, and 
internal auditing recorninendations. 
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EON has a dedicated corporate fuels department that is responsible for 
procurement of coal, solid filel, fuel oil, scrubber reagent, propane, 
ainnionia, other bulk coinmodities, and transportation services by ship, 
barge, rail, truck, or other means for use by its generation assets. The 
main responsibilities of this department are to negotiate short- and long- 
term contracts for deliveries of coal and related coininodities and services; 
ensure that the fuels portfolio is appropriately hedged at all times; perform 

opportunities; advise and consult with the ot artrnent personnel on 
appropriate strategy, hedging techniq appropriate trading 

management system weekly. 
All material factors are corisidere 

adequate inventory, qua 

0 

0 The EON goal for physical coal inventories is no lower than 15 days of 
average burn and no greater than 80 days of average burn. The goal for 
alternative fuel physical inventories is no lower than 15 days of average 
burn and no greater than 150 days of average burn. The inventories are 
monitored on a weekly basis and accounted for on a monthly basis, to 
ensure compliance. 

and reporting physical inventory of coal, petcolte, and limestone at each 
0 Generating station personnel have primary responsibility for maintaining 

~~ 

162364-092308 8 -4 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Contracts and Agreements 

facility. EON has an internal stocktaking objective to ensure that the 
employees who undertake controls and counts of physical inventory are 
not also employed in the company’s materials inanageinent operation. 
The segregation of such flinctions is intended to detect and prevent fraud. 

8.2.4 

8.2.3, Black & Veatch has formed the following opinions: 

Fuel Supply and Transportation Key Findings 
Based on the review of the information discussed in Subsections 8.2.1 through 

@ EON appears to have a sound fuel supply and transportation 
strategy/policy in place to ellsure adequate and reliable supply of low-cost 
fuel. 

locations) in coal supplies and 
rail, and/or truck). In addition, it 

hail 45 days of coal inventory 
interruptions due to 

unforeseen events. 

isions for ad~justinents to the firm base prices 

d operation of its coal fired power plants. EON inales spot 
market purchases to ineet the remaining coal requirements on an as needed 
basis. It is Black & Veatch’s understanding that EON strategy is to 
maintain a certain ratio of coal supply purchased under contract versus 
spot inarltet purchases to meet its hedging goals, subject to rnarltet 
conditions. Most of EON existing coal contracts are of “take or pay’’ type, 
and EON appears to have strong buying power (because of its coal fired 
fleet) in the spot market. Black & Veatch is of the opinion that the current 
contract versus spot mix of EON coal supply appears to be reasonable and 
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should facilitate possible opportunistic purchase of low-cost coal supplies 
froin the spot market or distressed coal assets. 

contract to meet the dispatch requirements of its natural gas fired peaking 
units in the suinnier and non-suininer months. In addition, the EON firin 
natural gas transportation contract with Texas Gas covers potential 
delivery of natural gas from three possible points of origin on the Texas 
Gas system to an EON-design 
should allow EON the flexibi -a1 gas from various 
suppliers who can deliver gas to any of the 

0 EON appears to have sufficient natural gas transportation services under 

ssible points of origin. 

8.3 Reagent Supply and Transp 
8.3.1 Reagent Supply and Transporta 

suppliers. 
duration, termination, renewal, quantities, pricing, 

EON has provided three reagent supply a 
A detailed sunimary of each c 

ry points, etc) can be found in 
Appendix F. 

The Cane Run Generating Stati om the Chemical Lime 
Company of Missouri and limestone fiom Mercer Stone. 
The remaining lime from Mulzer Crusher Stone, 
Inc. Additionall ty and Ghent Stations. All 
contracts have ext 

prices that increase through the contract 
t includes specifications required to meet each of the 

ling requirements. All contracts have quality 
reagent purchased varies per 

/or truck to the various coal 
wned by EON. The Mulzer Crushed Stone, Inc. contract 

rrnloading stations. All the 
other contracts provide transportation directly to their respective plant(s). The most 
coininon forin of transportation is truck, and each long-term contract has a provision that 
increases delivered product cost with increases in diesel price. 

e Company Agreement. 
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8.3.2 

Veatch has formed the following opinions: 

Reagent Supply and Transportation Key Findings 
Based on the review of the information discussed in Subsection 8.3.1, Black & 

EON has a reagent supply and transportation strategy/policy in place to 
ensure adequate arid reliably supply of lime, limestone, and trona. 

coverage to ensure diversity of suppliers and transportation inodes 
(deliveries via barge, rail, and/or truck). 

tracts are between I 
to 10 years. They also include provisioiis ments to the firm base 

e EON reagent supply and transportation contracts appear to have adequate 

e Most of the terms included in the reagent su 

8.4 Transmission and lnterconnec 

EON has provided six transini ts for review by Black 

uthority (TVA) to the south, the PJM 
The ig Rivers Electric corporation to the west. 

hared Services, Inc. (member of Midwest ISO). 
diaria Gas and Electric Company (member of Midwest ISO), 

which is a subsidiary of Vectren Corporation. 
e East Kentucky Power Cooperative, Inc. 
0 Big Rivers Electric Corporation. 
e Ohio Valley Electric Corporation. 

TVA. 
EON has existing transmission interconnection and/or interchange agreements for 

interconnection of its system with the transmission systems owned by the above entities. 
These agreements allow for interconnections at 69 kV, 138 ItV, 161 kV, and 345 kV 
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levels at various points of interconnection with EON neighboring transmission systems. 
In general, all of the existing transmission interconnection agreements are of “evergreen” 
type, which include provisions for initial terms of certain number of years and automatic 
renewals beyond the initial terms. The agreements can be terminated upon inutual 
agreements by all counter parties, or with a written notice by the initiating party, subject 
to approval or acceptance by the FERC. 

The intent of the agreeirients is to define the governing t e r m  and conditions for 

ts are to operate and 
istent with good utility 

ensure continuous 
stein owners are 

transmission system owners. In general, all parties to the a 
maintain their own transinission system in a manner tha 

facilities at the points of interconnections at the 

tern Operator Contracts 
EON has provided three ity coordination and 

detailed summary of 
nination, renewal, quantities, 

pricing, delivery point 

organization (in th 

manner. 
The independent transmission organization agreement with SPP is effective, 

based on the effective date of June 1,2006, for an initial term of 4 years, after which each 
successive term will be for 1 year. Under this agreement, SPP is responsible for 
processing and evaluating transmission service requests, performing system impact 
studies, granting or denying various interconnectiodservice requests, evaluating and 
iinplementing electronic tags, and overseeing the generator interconnection process and 
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expansion planning function. SPP is also responsible for providing independent, non- 
discriminatory, open access transmission service on the EON transmission system. In 
addition, SPP is also required to assess and report on instances of possible transmission 
hoarding on the EON transmission system. EON will still maintain ownership of its 
transmission system and is ultimately responsible for providing adequate transmission 
service to its customers, with SPP performing key transinission-related functions set forth 
in the EON open access transmission tariff and this agreement. 

an initial term of 4 years, after which it will he aritoinaticall 
primary responsibility is to ensure the reliability of the bu 

ed annually. TVA’s 
nission system. TVA’s 

is, loading relief 

and other operating entities, as appropri 
transmission system as a whole. 

A, Midwest ISO, and PJM 
Interconnection is dated April 22, 200 10 years. The agreement 
will be autoinatically renewed on a ye 

The joint reliability coordination agreement 

nsniission agreements provided by EON, Black & 

transmit electrical energy fiom its designated network resoiirces to its 
network loads. Interconnections to other transmission system have been 
established to increase the reliability of EON transmission system and to 
provide access to emergency generating sources for EON network 
custoiners. 

0 EON subscribes to and designs its transmission system to conform to the 
fundamental characteristics of a reliable, interconnected bulk electric 
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system reconmended by the NERC. Additionally, EON is a rneinber of 
the SERC and subscribes to and designs its transmission system to comply 
with the reliability principles and responsibilities set forth by the SERC. 
The FERC requires that all public utilities that own, control, or operate 
facilities used for transmitting electric energy in interstate coininerce to 
have a nondiscriminatory open access transmission tariff (OATT). EON 
operating companies, both LG&E and KTJ, have an OATT on file with 

integration transmission service. EON end to provide the same 
reliability and priority of service to it rm firm point-to-point 
transmission service custoiners (with a of 5 or more years) 
as it does for its network customers 

in the design and application of utilized in  its transmission 

e A11 of the generating by EON are listed as 
designated network res sinission system. In 

nection Key Findings 
rrnation discussed in Subsections 8.4.1 tlirough 

operations of the interconnection transmission system and to provide 
access to emergency generating sources for EON network custoiners. 

criteria that either meet or exceed the requireinents of NERC and SERC 
reliability standards. 

the generating units fully or partly owned by EON appear to reflect the 

e EON Transmission Planning Guidelines include system performance 

e The designated network resource capacities (listed at EON SPP OASIS) of 
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full load outputs of each of the generating units. This means that EON 
should have done the necessary studies and constructed network upgrades 
needed to integrate its own generating units to serve its native load 
customers. Therefore, the full load outputs fiom these generating units 
should be considered deliverable to EON network customers under normal 
and N-1 contingency system conditions. 

e Even though EON has withdrawn its transmission owning membership 

still allow EON to 

Midwest IS0  charges. 

Joint Reliability Coordination 
PJM Interconnection, the congest 

of available transfer 
o facilitate day-to-day reliable 

terconiiections, transmission and interconnection 
ainteiiance procedures in place to ensure 

to provide access to emergency generating sources 

se and Interchange 
8.5.1 

EON has provided three power purchase and interchange contracts for review by 
Black & Veatcli. A detailed suiniiiary of each contract (with key t e r m  such as contract 
duration, termination, renewal, quantities, pricing, delivery points, etc) can be found in 
Appendix 4.3.4. 

The first contract is with the OVEC and had an initial effective date in 1953. The 
current agreement with OVEC is dated March 13, 2006 and will remain in effect until 
2026, unless the facilities are sold or cease to operate. OVEC is jointly owned by 

Power Purchase and Interchange Contracts 
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12 companies; I W  and LG&E own 2.5 percent and 5.63 percent, respectively, of OVEC. 
OVEC owns and operates the coal fired Kyger Creek and Clifty Creek Generating 
Stations with total capacity of approximately 2,200 MW. Each company is required to 
purchase power ( 5 5  MW for KU and 124 MW for LG&E) from OVEC, and may 
purchase energy. The companies are also required to make spinning reserves available to 
OVEC in proportion to their portion of ownership in OVEC. The costs for power, 
energy, and transinission are shared proportionally among the companies. 

The second contract is with OMlJ dates from 1960, and could last through 201 9. 
OMlJ owns and operates the 400 MW coal fired Elmer SI enerating Station and 
sells excess capacity and energy to I W .  OMIl can term e contract with 4 years’ 
notice to KIJ. I<U can terminate with 4 years’ notice to OMU capacity plus 

Station is limited to 62 percent of the station o 
Smith Station averaged 42 percent of the statio 

understanding that OMU recently ga 
May 2010. 

J. It is Black & Veatch’s 
e the contract effective 

CT unit, from JU inber of 2008 and 2009. IJnit 1 is designated as a 
he two suinirier periods. Dynegy provides 

can 
sum 

. Output at 165 MW is limited to 1,500 hours per 

8.5.2 

Veatch has formed the following opinions: 

Power Purchase and Interchange Key Findings 
Based on the review of the information discussed in Subsection 8.5.1, Black & 

e The electric generating plants owned by EON produce most of the 
electricity required to serve its native load. The remaining electricity 
requirement is supplemented by electricity froin other suppliers. In 2007, 
EON produced approximately 33,800 GWh of electricity (or 91.4 percent 
of total 2007 electricity) fiom its own generation. EON purchased the 
remaining 2,900 GWh of electricity (or 8.6 percent of total 2007 
electricity) from other suppliers. The majority of the electricity purchased 
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was supplied under the power purchase agreements with OVEC, OMU, 
arid Dynegy. 
LG&E and KIJ, both subsidiaries of EON, have intercompany agreements 
to purchase energy fiom each other in order to effectively manage the load 
of their retail and off-system customers. 
[Jnder the OMU and OVEC contracts, the capacity and energy purchases 
made shonld result i n  costs that are comparable to the cost of other power 
purchased or generated by EON. 
IJnder the Dynegy contract, the provisions sh ow EON to meet the 
peak demand on its system during the SLI 

the power purchases fioni Dy 
maximuin available capaciti 

its network customers under 
normal and N-1 contin 

e The terms and condition reelrielits with OVEC, 
iable provisions for EON to 
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9.0 Projected Performance and Operating Costs 

9.11 Projected Performance 
9.1. I Introduction 

Black & Veatch has reviewed the projected performance for each of the 
generating stations. The unit level projected performance data for each station is 
included in Appendix A. 1 .  This review included actual historical performance for 2004 
through 2007, comparison to applicable industry average performance data from GADS 
and EON-projected performance for each generating unit. ective of the review 
was to evaluate whether the projected perforinance appe 

9.1.2 General Observations 
Overall, the projected performance 

projected performance is consistent with 
expenditures for each station, based on condition 

projected performance and reliability ch review indicated that 

tural draft tower and the smaller IJnit 1 on the mechanical 

work in 2009 is not expected to have inuch of an impact on the heat rate. 
The TCl EFOR levels have been low, in the 0.5 to 4.0 percent range, but 
the EFOR targets will require completion of the water wall slope tube and 
ID fan VFD replacements. Although there have been two recent outages 
to repair condenser tube leaks, the condenser tube plug percentage 
reportedly remains low, at less than 1 percent. Plant management has had 
to perforin several outages to correct boiler water conditions. 
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Cane Run (Coal) - The station reported that as of J ~ l y  2008, there were no 
load limits preventing it from achieving the declared net capacity. A 
major fire at the 1Jnit 6 boiler burner corner during 2007 is partially 
responsible for the high EFOR level reported. Boiler tube leaks are the 
major EFOR driver on all three Cane Run Station units. According to the 
Operating Plan, a concerted effort has been made to reduce forced outages 
caused by boiler tube leaks. The projected EFOR targets are reasonable 

damage caused by operator error, the re 

feedwater heater tubes leaks on G 
to be reasonable. 
Triinble County (CT) - The hist 

or Green River EFOR 
on both units and 

rate of a GE PG7241 FA+e is 
expected to be appro summer. The station 
personnel reported that torically dispatched at 

ay not always dispatch at full 

9.2 Projected O&M Costs 
9.2.7 Nonfuel O&M Costs 
Coal Fired Generating Plants 

Black & Veatch has reviewed the nonfuel O&M costs for each of the generating 
stations. This review included historical values, generally looking back to 2002, and 
forecast expenditures through 20 12. Conventional practice for this type of review 
includes a comparison of costs in actual dollars, as well as the cost expressed on a per 
unit of output basis ($/MWh). The objective of this review was to evaluate whether the 
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costs appear reasonable and adequate to address the long-term needs of the fleet and the 
respective units. 

The figures herein show the comparison information for the coal units expressed 
(as noted) in total dollars and separately in cost per unit of output. Figure 9.2-1 depicts 
the total nonfLiel O&M costs for all of the EON coal fired units froin 2003 through 2007, 
with projections for the 2008 through 2012 period. All of these figures and the 
discussion that follows refer to noiiiiiel O&M costs, even though the abbreviation will 

maintenance costs, exclusive of fie1 costs. 

General Fleet Observations 

specific issues that must be addressed at each 
in maintenance costs for generating units as tl 

Overall, the O&M costs reported and predi 
and unit and th 

r to the O&M expenses table 
and 2012 for each of 

e to ensure continued 
for the respective station) will have 
the units. With the age of the fleet a 

maintenance, increas 

se O&M expenses are expected to increase 

n the specific station but, more importantly, reflect the over- 

the stations noted as significantly increasing over the time frame of the graph (2005 to 
20 12): 

0 Ghent - The significant increases in O&M costs shown on Figure 9.2-1 
primarily reflect an expected increase in the line item “Other Costs of 
Services” (refer to Glient O&M expenses table). This captures the planned 
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ition of the SCR to 
equipment, the SCR 
months per year, as 

on that had been the case in the past. This 
cost increases for aii~nonia reagent. Comparing 

er unit of output (MWh) basis (refer to Figure 9.2- 
son to the other EON 

at Ghent are still very consistent with the other units, 
hen compared with those units that tend to be baseload 

ersus the lower capacity factor units that provide energy and 
load regulation. 
Mill Creek - The total cost table for Mill Creek station reflects the issues 
of planned outages in the 2010 to 2012 time fiame that will require 
significant investment in maintenance repairs for the steam turbines 
(scrubber systems in particular). Over the same time period, the plant 
expects to see significant increases in operating costs. As examples, the 
cost for arninonia i n  the SCR units is forecast to cost more than $3.7 
million in 201 1 ,  as opposed to approximately $500,000 in 2005. 

0 

-~ 
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Likewise, limestone reagent expenses, which were $2.8 million in 2005, 
are forecast at $4.3 million in 2011. Overall, the cost increases 
experienced to date and expected/forecast through 20 12 appear 
reasonable. 

e Cane Run - The costs for the Cane R L I ~  units (on a total dollar basis) are 
also showing a trend to significant increases when comparing historical to 
forecast costs. A priinary driver in the short-term for these increasing 
costs is the major outage work planned for the 2009 to 2010 time frame. 

the Cane Run asset for details). The Ca units have also seen a 
significant increase in the “Other Costs o ine item (during the 

significant increases in the cos 

2003 2004 2005 2006 2007 2008 2009 2070 2011 2072 

Figure 9.2-2 
US Coal Plant O&M Cost Comparison (per MWh) 

Triinble County - The values shown in the total dollar cost basis graphic 
are somewhat misleading in the sense that these costs show expected 
O&M costs for Unit 2, which is currently under construction. On a cost 
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per unit of output basis, there is only a modest increase in O&M costs 
expected between now and the 2012 time frame, which suggests that 
O&M costs at the unit are under control and reasonable. 
Brown - Though not as pronounced as the previously mentioned units, the 
total O&M dollars graph would also suggest that the costs at the Brown 
station have also been increasing at a substantial rate. Costs in 2003 were 
approximately $45 inillion and are expected to reach $60 inillion in 2008. 
One of the inore significant drivers o f t  
costs associated with the new FGD syst to be functional in 
2009. There are also reasonably large 
three units over the 2009 to 2012 sult, of all of these 
influences, these costs appear cons tions for normal 
inaintenance associated with units 

Costs per Unit of Output Discussion 

basis. It is also helpful to examine t 
output. Figure 9.2-2 provides such a c 

O&M costs on a total dollar 
he cost per unit of energy 

atterns, or groups, of units 
between units that are 
illary services, such as 
ion of O&M cost per 

sts being divided into a larger and inore 
energy output fiom units that provide more 

wer. This results in 

A review of this data shows that there 

-4 show the comparison information for the CT units expressed 
(as noted) in total dollars and separately in cost per unit of output. Figure 9.2-3 depicts 
the total nonfuel O&M costs for the primary groups on non-coal generating units from 
2004 through 2007, with projections for the 2008 through 2012 period. All of these 
figures and the discussion that follows refer to nonfuel O&M costs. In all cases, 
however, the term O&M refers to O&M costs exclusive of fuel costs. 
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General Fleet Observations 
Comparisons of representative costs for nonfuel O&M costs experienced at 

facilities that are primarily utilizing simple cycle CT technology are difficult to compare 
due to the fact that the use of the premium priced fuel generally results in  the units 
operating at a very low capacity factor. As a result, comparative data would suggest that 
prices fluctuate substantially. At the extremes are two scenarios. In the first, a group of 
units that do not have any major maintenalice activit d in a year of high 
demand will result in  a very low calculated cost per uni Conversely, a period 
of a iriajor maintenance activity coincident with a cool sui d little or no generation 

Figure 9.2-3 
US CT Plant O&M Cost Comparison (Total) 

Overall, the CT O&M costs reported and predicted appear reasonable given the 
site-specific issues that must be addressed at each station and unit, and the expected 
increases in the cost of overhaul and routing maintenance of CT generating units as they 
age. The exception to this statement may be in the older smaller CTs, most notably the 
units at Haefling, Zorn 1, and Paddy’s Run (1Jnits 11 and 12). O&M expenditures at 
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these units may not actually be adequate to ensure the long-term reliability of the units. 
Froin the review of the maintenance activities and operating data for the larger units, it 
would appear the maintenance activities are consistent with the OEM recommendations 
and, therefore, appropriate to ensure the long-term reliability of the units. 

Costs per Unit of Output Discussion 

dollar basis. It is also helpfd to examine thes 
energy output. Figure 9.2-4 provides such a coinparison 
introduced through short-term changes in generation or 
includes the historical and forecast generation fioin each 

The combination of generation and 0 
helps to explain the variability in the historical 
2004 data. Clearly, the low $/MWh experien 
generation and the converse is true in 2003. 
increases in generation from the Triinble COLI 

Figure 9.2-3 provides a representation of the CT station 0&M costs on a total 

use of the variation 
ures, Figure 9.2-4 also 

hical reference 

Ohio Falls $/MWH 
--A-Tnmble Co CT's SIMWH 
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Figure 9.2-4 
US CT Plant O&M Cost Comparison (per MWh) 
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9.2.2 Fuel Costs 
Black Rr. Veatch has reviewed the ftiel cost forecast provided by EON for the 2008 

through 201 2 planning period. A high-level review was performed using EON-provided 
historical and projected fuel costs, specific fliel supply contracts, historical and forecast 
fuel data available in Global Energy databases, and information available in the Energy 
Information Administration 2008 Outlook. Based on this high-level review, it is Black & 
Veatch’s opinion that the EON-projected file1 costs appear to be reasonable. 

9.3 Projected Capital Expenditures 
9.3. I Introduction 

for each of the 
are included in 

Appendix A.2. This review included his 
expenditures through 2012, as well as the Ion 

dequate to address the long- 
terin needs of the fleet and the respec 

the projects are justified, based on past 

9.3.3 Station 

Black & Veatch review of the pertinent capital budgets and plans: 
e Trimble County Unit 1 - The station’s planned major capital project work 

includes controls upgrades, ID fan VFD replacement, inaterial handling 
equipment, boiler lower slope tube replacement, FGD module liner 
replacement, precipitator fifth field rebuild, boiler outage capital, and BOP 
equipment upgrades or replacement as required. These projects are all 
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appropriate, given the condition of the station, and appear of reasonable 
cost magnitude based ripon the scope of work. 
Mill Creek - The station’s major capital project work (planned or in- 
process) includes FGD refurbishment, landfill expansion, SO3 mitigation 
(MC3, MC4), limestone grinding capacity increase, boiler component 
replacement, condenser retubing (MC 1, MC2,, MC3), boiler water makeup 
system, SCR catalyst regeneration, material handling upgrades, generator 

hese projects are all 
d appear of reasonable appropriate, given the condition of the st 

process) includes FGD life e 

P equipment upgrades or 

cost magnitude based 

ork (planned or in-process) 

condition of the stati 
upon the scope of work. 

talyst replacement/addition, controls 

e overhaul work, and BOP equipment upgrades or 

(Coal) - The station’s major capital project work (planned or 

expansion, generator rewinds (BRI , BR2, BR3), boiler component 
replacement, controls replacement continuation (RRl , BR2, BR3), turbine 
overhaul work, and BOP equipment upgrades or replacement as required. 
These projects are all appropriate, given the condition of the station, and 
appear of reasonable cost magnitude based upon the scope of work. 

includes a C-Inspection and Parts Reconditioning (BRCTG, BRCT9, 
0 E.W. Brown (CT) - The station’s planned major capital project work 
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BRCTlO), and 11N2 Controls IJpgrade (BRCTS, BRCT8, BRCTS, 
BRCT10, BRCTl 1). These projects are all appropriate, given the 
condition of the station, and appear of reasonable cost magnitude based 
upon the scope of work. 

includes dynamic combustion monitor system and first-stage wheel 
replacement (TIL for TCCTS, 6). These projects are all appropriate, given 

based upon the scope of work. Triinble COLI s will also be due for 
hot gas path inspection maintenance that to be included in the 

unit in the period 

e Triinble County (CT) - The station’s planned major capital project work 

long-term plan. 

hydroturbine overhaul of each unit 

cost magnitude based t 

ion, and appear of reasonable 

plant personnel and reviews of documentation 

Veatch review. The projected operating costs appear to have 
sufficient provisions to meet current regulations and to achieve the 
planned generation and reliable operation of the facilities. 

planned capital projects are reasonable, based on past repair, replacements, 
maintenance, inspection, and testing records. The capital projects 
identified also included critical major projects, such as creating new or 
extending existing landfills and ash ponds for solid waste disposal, 
installing new FGD units at Browri and Ghent, and installing a new SCR 

0 Black & Veatch’s review indicated that EON’S 2008 through 2012 
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unit at Brown Unit 3 and Ghent Unit 2. Several large capital projects 
related to life extension of generating station are also included in the plan. 
Fully developed work scope and capital costs at each station for the period 
after 2012 were not reported by EON. Critical nonrecurring capital 
projects related to life extension, and some environmental projects, are 
included in the long-term plan capital budget. Additional projects that are 
potentially required but riot included as captured capital costs in the 
planning period from 2008 to 
in Appendix A as Potential Long-Term Capita 
EON has exhibited the ability to SLICC 

operating costs and projection 
such as regulatory, dispatch, r 
Veatch is of the opinion that 
potential impact of the 
implenienting cost-effective strate 
environments. 
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I Performance 
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Table A. I - I  
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Table A. 1-2 
Cane River Generating Station Performance Projection - 2008-20 I2 

(Coal Units) 

Description I Units I 2008 1 2009 I 2010 1 2011 I 2012 
CR4 
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Table A. 1-3 
Ghent Generating Station Performance Projection - 2008-201 2 

(Coal Units) 
Description I Units I 2008 I 2009 I 2010 I 201 1 I 2012 

GHl 
Net Geiieration MWIi 3,629,048 3,291,274 3,478,107 3,398,991 3,475,394 
Fuel Coiisurned Tons 1,660,009 1,535,766 1,623,391 1,590,015 1,626,664 
Fuel Consuined MMbtu 38,279,796 34,861 $8 1 36,786,033 35,950,237 36,778,863 

Net Heat Rate BTU/KWh 10,548 10,592 10,576 10,577 10,583 
EAF Percent 90.4 83.1 90.5 86.3 86.3 
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Table A. 1-4 
Green River Generating Station Performance Projection - 2008-201 2 

(Coal Units) ' 1 1 1  Description Units 2008 2009 2010 201 1 
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Table A. 1-5 
Mill Creek Generating Station Performance Projection - 2008-201 2 

(Coal IJnits) 

Description I Units I 2008 I 2009 1 2010 I 2011 I 2012 
MC1 
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Trimble County Generating S mance Projection - 2008-2012 
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Tyrone Generating Statio1 iiance Projection - 2008-2012 
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Table A.l-8 
E.W. Brown Generating Station Performance Pro,jection - 2008-201 2 

(Corn bust i on TU rbi n e IJ ri i t s) 

Description I Units I 2008 I 2009 I 2010 I 2011 I 2012 
BRS 
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Gas Consumed 
Fuel Consumed 

Net Heat Rate 
EAF 

Capacity Factor 
Eqv Full Load Run 

EOH/Hr Factor 

MMCF 166.9 166.4 176.8 338.4 356.5 
MMbtu 171,225 170,770 181,369 347,236 365,743 
BTUKWh 12,382 12,308 12,551 12,786 12,753 
Percent NIA NIA NIA NIA NIA 
Percent 1.49 I .49 1.56 2.92 3.09 
Hours 118 119 124 232 245 

6.1 4.1 5.9 7.1 6.4 
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Table A. 1-9 
Triinble County Generating Station Perforinaiice Projection - 2008-201 2 

(Corn busti on Turbine Units) 
Description 1 Units I 2008 I 2009 I 2010 I 2011 I 2012 

TC5 
Net Generation I MWh I 166,316 I 221,710 
Gas Consumed I MMCF 1744 I 233 I 

Fuel Consumed I MMbtii I 1,787,298 I 2,389,709 
Net Heat Rate 

EAF 
Capacity Factor 

EFOR 
Fired Hours 

Factored Starts per Fired Hour 
Fact. Starts per year 

Factored Starts per Fired Hour 

BTUIKWh 10,746 10,779 
Percent NIA NIA 
Percent 11.87 15.82 
Percent N/A N/A 
Cum. 331  1 4,897 
cum. 0.193 0.180 
Projected 94.0 205.1 
Period 0.09 0.15 

10,726 I 10,690 I 10,679 
NIA 1 NIA I N/A 
9.71 10.26 13.45 
N/A N/A N/A 

5,747 6,646 7,824 
0.185 0.192 0.188 
180.9 210.2 196.1 
0.2 I 0.23 0.17 
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Trimble County Genera Projection - 2008-2012 
Combustion Turbine Units 
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Table A.l-10 
Paddy's Run Generating Station Performance Projection - 2008-20 12 

(Combustion Turbine Units) 

Description I Units I 2008 2009 201 0 2011 2012 
PR11 

PR12 
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Table A. 1 - 1 1 
Cane Run Generating Station Performance Projection - 2008-20 12 

(Combustion Turbine Units) 
Description 1 Units I 2008 I 2009 I 2010 I 2011 2012 

CRl1 
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Table A. 1 - 12 
Zorn Generating Station Performance Projection - 2008-20 12 

(Combustion Turbine LJnits) 

Description I Units I 2008 2009 2010 I 2011 1 2012 

Net Generation 
Oil Consumed 

Gas Consumed 
Fuel Consumed 

Net Heat Rate 
EAF 

Capacity Factor 
EFOR 

ZN 1 
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Table A.2-1 
2008 through 2012 

Projected Total Capital Costs by Station ($000) 

Total By Location 
MC 
TC I ,  TC CTs 
CR 
OF/LOU CT 
G I-I 
BR, DX 
BRCT 
GR 
TY 
Station Capital 

Generation Services (GS) 
Project Engineering (PE) 
VP 
IT 
Base Capital 
Base Capital Reduction 
Generation Total Capital 
Long-Term Plan Capital 
Additional Capital and Sensitivities (ADD) 
Total Capital 

2008 
9; 13,600 

2,7 16 
5,540 

12,970 
39,840 
5,521 
9,450 

700 
910 

$ 9 1,247 

$ 4,658 
650,432 
(7,889) 

500 

2009 
9; 27,3 I5 

12,587 
23,523 
14,946 
27,403 
18,652 

1,708 
1,730 

147 
$ l28,6l I 

324,078 

8,000 
9; 332,078 

2010 
$ 53,180 

6,085 
8, I67 

23,638 
26,230 

$393 
91,256 
(6,657) 

500 

$245,124 

2011 
$39,950 

19,015 
23,784 
21,415 
32,955 
22,04 I 
14,037 

840 
1,867 

$ 175,904 

$ 378 
106,600 

500 

283,382 

16,000 
$299,382 

2012 
$ 31,935 

4,177 
20,2 15 
19,841 
26,440 
29,718 
14,658 

805 
3,779 

$ 151,568 

$ 1.3,972 
95,500 

500 

261,540 

$261,540 
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CR5 Primary Superheater 
CRG Convection Superheater 
CR4 Steam Turbine Gearbox 
CR5 Steam TurbineLife Assesment (20 14) 
CRG Steam Turbine Brg Sub-Synch Vib. 
TC1 FGD FRP Piping 
TCl Amnonia Vaporization Winterization 
GR Turbine Water Induction 

Table A.2-3 
2008 through 20 17 

Potential Long-Terin Capital Projects ($000) 
I Approximate Order of Magnitude 

$4,000 
$5,000 
$1,000 

TBD 
TBD 
TBD 
TBD 
TBD 
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B. I. I 
Permit Status and Regulatory Compliance 
Basis for Review 

observations fiom Black & Veatch staff who visited the facility in JUIY 2008. 
documents provided by EON for this review included the following: 

Trimble County Generating Station Environmental Review 

The environinerital review was based on documents provided by EON and on 
Key 

June 20, 2003 (issuance date) Kentucky Division of Air Quality (KDAQ) 

2008). 
2007 Emissions Inventory Spreadsheet. 

renewal status. 

Letter for Kentucky Departinen 

External environment oldenburg, Schneider, and 
Groh, L,PA dated Febn 

IJnit 1, dated August 2, 2007. 

ated August 7, 2007. 
effective date) Kentucky Pollutant Discharge 

007, KPDES Perinit Renewal Application with additional 

e September 2007 Groundwater Protection Plan. 
Groundwater Monitoring Plan, December 2000. 
Semiannual Groundwater Monitoring Reports for calendar year 2007. 
May I996 Modification KDEP Solid Waste Disposal Facility Perinit 

September 2007 Best Management Practices and Spill Prevention, Control 

e 

0 

0 

(Permit No. 1 12-00003). 

and Countermeasures (SPCC) Plan. 
e 
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Triinble County Station Process Safety Management Program and Risk 
Managelrielit Plan Elements doctunent, dated July 1, 2008. 
Toxic Release Inventory (TRI) Spreadsheet for 2007. 
Tier Two Emergency and Hazardous Chemical Inventory Report for 2007. 

e 2007 Hazardous Waste Annual Report Forin 1. 
e4 Selected correspondence with regulatory agencies, including 

December 19, 2007, letter for KDEP Air Compliance Inspection Report 
and other letters as cited in this report. 

e 2008 to 20 12 MTP Operating Plan (undated) 
Black & Veatch also obtained a recent sumin facility’s compliance 

6.1.1.7 Current Environmental Compli 
programs at the facility are associated with air 

nt of oil products, and safe 
inariageinent of chemical inaterials t ongoing compliance 

docuinentation and s compliance issues related to the facility. The 
not be considered an all-inclusive and 

compliance audit consisting of verification of each 

other compliance issues exist that were not identified in  the available 

6.1.1.2.1 Air Program Compliance. The Triinble County Generating Station’s air 
permit is a combined Prevention of Significant Deterioration (PSD) and Part 70 Title V 
operating permit (Permit No. V-02-043) issued to LG&E on June 20, 2003. The permit 
has since undergone three revisions, the latest being on February 29, 2008. The 
combined PSD/Part 70 operating permit is in effect for 5 years fi.0111 the effective date. A 
renewal application inust be submitted at least 6 months prior to the expiration of the 
permit (June 20, 2008)’ which made a renewal application due to the KDEP no later than 
December 20, 2007. It should be noted that the term for the Acid Rain permit (included 
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in the combined permit) for TCI is coincident with the term of the Operating Permit. 
The latest version of the permit expired on June 20, 2008. EON has indicated that it has 
submitted a renewal application, reviewed and coininented on an early draft permit, and 
anticipates KDAQ issuing a final draft late summer 2008. In  the interim, EON indicated 
that it was operating under a permit shield (401 KAR 52:020, Section 12). (Black & 
Veatch notes that such delay of perinit renewal for periods of 2 years or longer has been 
typical throughout the country in recent years. Operation under an expired permit is 
siin i larly typical .) 

The existing air emission sources at t le County Generating 
six 150 MW simple 

coal/limestone/ash handling eq 
existing natural draft cooli 

TC2 becomes operational. In ad TC2, the new equipment 
proposed will include a ing tower (L,MDCT), a 
coal blending facility, d 

boiler, and a backup diesel 

to the TC2 project. The KDAQ accepted 
issued a final permit (Revision 3 of this 

3) expired on June 20, 2008. EON has indicated that it has 
submitted a renewal application, reviewed and coininented on ai1 early 
draft permit, and anticipates KDAQ issuing a final draft late 
s~irniner 2008. In the interim, EON indicated that it was operating under a 
permit shield (401 KAR 52:020, Section 12). 
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EON has submitted a 2007 Annual Air compliance Certification 
indicating that it is in compliance with perinit conditions, with the 
exception of a few items. These and other i t em are noted below in 
greater detail: 
__ The current air construction and operating permit 

(Permit V-02-043, Revision 3) notes the carbon monoxide (CO) 
einissions limit for the TC CTs is 9 ppni (by voluine at 15 percent 

Certification indicates that the TC 0 emission limit is 

n on individual 
TC CTs was available 
exceeding their 9 ppin C 

- The current air co 
0, annual emission limit 

view to determine if the hourly NO, emissions 

erinitting of the TC2 project, EON voluntarily 
nd SO2 annual emissions limits for TCI of 5,556 

opacity exceedances greater than their 20 percent threshold due to 
unit upset or precipitator trouble. Additionally, the report indicates 
that the CT opacity monitors for all six units were unavailable for 
greater than 20 percent of their operating time. No additional 
information on these issues was available for review. 

e I n  2006, EON coinniissioried an external environmental audit by 
Murdock, Goldenburg, Schneider, and Groh, LPA. The final audit report 
was issued in February 2007. The results of the audit for air related issues 
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indicated that recordkeeping and reporting requirements related to the 
conditions of the permit formed the majority of the findings. In early 
2007, M~irdo~k,  Goldenburg, Schneider, and Groh, LPA conducted 
another eiivironinental audit, with the final report issued in August 2007. 
The results of the audit for air related issues was similar to the 
February 2007 external audit in that recordkeeping and reporting 
requirements related to the conditions of the perinit formed the majority of 
the findings. 

December 19, 2007, indicates that KDEP a tour of the facility 
d 18, 2007. The 

issues froin 2007, but also note lations were obs 
cp A review of compliance data a 

associated with mercury, acid mist, 
uption of air quality planning 

ral air programs, iio attempt in determining 
I I  be made. However, based on a review of 

tion’s documentation, no fliture plans or facility 

Water supply for cooling water at the Trimble County 

According to the SPCC Plan, three onsite groundwater supply wells were installed, but 
are not used. 

€3.7.7.3.2 Water Discharges. As authorized by the federal Clean Water Act (CWA), 
the National Pollutant Discharge Eliininatioii System (NPDES) permit program controls 
water pollution by regulating point sources that discharge pollutants into waters of the 
United States. Point sources are discrete conveyances such as pipes or man-made 
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ditches. Industrial, municipal, and other facilities must obtain permits if their discharges 
go directly to surface waters. The EPA has delegated the authority to administer the 
NPDES permit program to the State of Kentucky. 

The Triinble County Generating Station has a KPDES wastewater discharge 
permit (Permit No. KYOO41971) issued by KDEP in 2002. The permit expired on 
September 30, 2007. EON submitted a renewal application in April 2007. A letter from 
KDEP on April 17, 2007, acknowledged that the renewal application was determined to 

iitry in recent years. 

cooling tower blowdown, ash treatment basin ( 

residual chlorine. The perinit also 
analysis or engineering calculations. T 
discharge). 

a no-release pond (no 

the database from wastewater discharge 
notes a report in the time period of October 

ing Station during the past 5 years. 
As observed during the site visit by Black & Veatch, chloride buildup in the plant 

water system is a significant concern for the fiiture. Gypsum dewatering wash water is 
sent to the ash pond and is not discharged. This practice has raised the chloride level in 
the ash pond. In its renewal application, EON has applied for a change in the KPDES 
perinit to allow gypsum impoundinelit water to be pumped to the cooling tower 
blowdown outfall, but the renewed/revised perinit has not yet been issued. Acceptance of 
the change to allow discharge of this water is vital in order to avoid the potential of 
having to install expensive evaporators to remove the chlorides. 
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B.7.1.4 Solid and Hazardous Waste. The Trinible County Generating Station 
produces combustion byproducts such as fly ash, general refuse trash, and small amounts 
of hazardous waste as defined in federal and state regulations. Environinental 
compliance actions are suminarized below by general category. 

B. 7.7.4.7 Combusfion/Coal Byproducts. The Triinble County Generating Station 
generates bottom ash, fly ash, boiler slag, and flue gas desulfurization (FGD) solid 

e iinpoundinent ATB 
or are placed in an onsite landfill. EON operates the lan er a KDEP Solid Waste 
Disposal Facility Permit (Permit No. 1 12-00003) inodi 

with the Groundwater Monitoring Plans. Th 
reported on and are generally only reviewed 
occur during expansion application processes. 

other than that required by the KPDE 
s not require any monitoring 

Subsection B. I .  1.3.2. 
According to the Groundwater 

‘ani fly ash and bottom ash 

for calendar year 2007. As noted in the 
lues to maintain its disposal facility permit 

inbustion products are an important consideration for the 

Long-term disposal of gypsum byproduct from the FGD process has not 
been fully resolved. EON currently has a 20 year contract with minilnuin 
take of gypsum that will be equal to SO percent of the gypsum production 
at the plant The facility and LG&E corporate personnel are formulating 
plans and allocating capital budget in future years for developing landfill 
sites near the plant to provide for disposal of the byproduct, but such plans 
are not finalized. 
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B. 7.7.4.2 General Facility Solid Waste. General solid wastehefuse trash from 
operations and maintenance (O&M) at the Trimble County Generating Station (including 
office waste, maintenance waste, and other nonhazardous waste) is stored onsite in 
dumpsters before being transferred to a licensed coinrnercial landfill. 

B.7.7.4.3 Hazardous Waste. The Triinble County Generating Station facility is a 
small quantity generator of hazardous waste, defined in federal and Kentucky regulations 

ocuments reviewed. 

forth requirements for prevention of, 
specific non-transportation-related fac 
waters and adjoining shorelines, and to contai 
these facilities to d 

-om reaching navigable 
il, the regulation requires 

r SPCC plans related to such items as 
inment for tanks and pipelines, including 

equire that existing facilities operating prior to August 16, 

Triinble County Generating Station has a Rest Management Practices arid SPCC 
plan dated October2007. This SPCC plan responds to EPA oil pollution prevention 
requirements and serves as a best management practices plan as required by the KDEP 
wastewater discharge permit. Triinble County Generating Station handles thousands of 
gallons of oil products, including file1 or transformer oil and lubricants. The largest oil 
tanks in the SPCC plan are two 100,000 gallon No. 2 fbel oil tanks with earthen berms. 

' July 17, 2002, Final Revised SPCC Rule under 40 CFR 112, and May 16, 2007, Final Rule to Extend 
Deadlines IJnder SPCC Rule. 
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The Trinible County Generating Station’s SPCC plan describes compliance with 
EPA regulations effective in 2009. Black & Veatch agrees with the general introductory 
statements in the plan that the plan “serves to f M l l  the regulatory req~iireinents’’ and 
addresses the new 2002 requirements. 

According to the SPCC plan, the Triinble County Generating Station is scheduled 
to complete oil containiiient improvements associated with the SPCC plan by J ~ l y  1 , 
2009. EON plans to continue the use of earthen berm for containment for the large 
storage tanlts at the Triinble County Station Facility due to their size. Concrete 
containment structures will be constructed for the 1 storage facilities. 
Otherwise, information provided indicates that no major ial actions and expenses 
appear to be necessary for oil compliance. 

a Risk Management Plan (RMP) under the 

hydrous ainiiionia tarilts are 

Management Program 
located onsite. 

A 2008 version of Triinble COL 
and Risk Management Plan Elements docuine 

2007 Groundwater et provided by EON. 
Know Act (EPCRA) 

1 TRI Report to the EPA. The purpose of 
s of potential hazards associated with TRI 

a1 release occur. 
listed toxic materials 
ironinent by annual 
ypical for large coal 

ided a receipt from EPA dated June 18, 2008 confirming that the 

tJnder OSHA (29 CFR 1910 [Occupational Safety and Health Standards]) and 
EPA (40 CFR 372 [Toxic Chemical Release Reporting: Coininunity Right-to-Know 
regulations]), facilities that have hazardous chemicals and that store inore than the 
threshold quantity for any of the chemicals must submit a Tier I1 Emergency and 
Hazardous Chemical Inventory Form on or before March 1 of each year. This 
information must be provided to state emergency response commissions and the local 
emergency planning commissions. Black & Veatch reviewed the 2007 Tier I1 report for 
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the Triinble County Generating Station and found the list to be typical for large coal 
power plants. The Triinble County Generation Station Tier TI 2007 report was submitted 
to the Triinble County Emergency Planning Committee with a postal return receipt 
attached. 

No compliance concerns or expected additional compliance expenses were 
identified in the Black & Veatch review of this information. 

from conversations with EON staff. 

B. 1.1.8 Ofher €nvironmenfa/ Issues. Observati e document review 
-rent and recent 

operations of the Triinble County Generating 
environinental inanageinent at the facility. 

rovided independent audit 
int compliance with 

idies of any preexisting 
environmental requirements. 

fiom any historical spills or other previous 
ation issues are typically not subjected to 

e power generating facility unless specific local 
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B. 1.2 
Permit Status and Regulatory Compliance 
Basis for Review 

Mill Creek Generating Station €nvironmental Review 

The environinental review was based on documents provided by EON and on 
observations froin Black & Veatch staff who visited the facility in J ~ l y  2008. Authors of 
this enviroiiniental section did not visit the site. Key documents provided by EON for 
this review included the following: 

September 17, 2007. 

July 1 I ,  2008. 

April 27,2007. 

Operating Permit (Pen 

a EON internal coinpliance at 

Air Quality Perm it/Title V 

e Certification dated April 15,2008. 

erating Station Title V Renewal Application document, 

No. I<Y000.3221) issued by KDEP (as modified J ~ l y  1,2004). 
0 Monthly Discharge Monitoring Reports for calendar year 2007. 

May 14, 2007 KPDES Permit Renewal Application. 

Semiannual Groundwater Monitoring Reports for calendar year 2007. 
September 2006 Modification - KDEP Solid Waste Perinit Sunimary 

0 

0 2007 Groundwater Protection Plan. 
a 

0 

(Permit No. 056-00029). 
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0 October 2006 Best Management Practices and SPCC Plan. 
0 TRI Spreadsheet for 2007. 

Tier Two Eiiiergency and Hazardous Chemical Inventory Report for 2007. 
2007 Hazardous Waste Annual Report Form I .  
2008-201 2 Operating Plan (January 7, 2008). 

Black & Veatch also obtained a recent suininary of the facility’s coinpliance 
status fiom the EPA ECHO database on August 14, 2008. 

B. 1.2.1 Current Environmental Compliance. Prim ninental compliance 
prograins at the facility are associated with air eniissi wastewater discharge 

B.1.2.2 Air. The goal of the air environine 

review of this documentation sh 
related to the facility. The 

documentation revie 

information. 

perating permit (Permit No. 145-97-TV) that was 

District of Jefferson County no later than December 1, 2007. It should be noted that the 
term for the Acid Rain perinit (included in the combined permit) for Mill Creek is 
coincident with the term of the Operating Permit and expired on June 1,2008. 
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The following items are findings koin the document review: 
The current air construction and operating permit (Permit No. 145-97-TV) 
expired on June 1, 2008. EON has indicated that it submitted a renewal 
application dated November 29, 2007. This docuinent was provided to 
Black & Veatch for review. In the interim, the facility is able to operate 
under a perinit shield under the conditions of the aforementioned permit. 
EON has submitted a 2007 Annual Air Compliance Certification 

conditions. The report indicates that Method tests were performed 
on units but testing reports were not subm 

problems, but did not result in 
intermittent compliance of the 
report indicates these items were 

itle V monitoring summary 

review. 
A ECHO Web site shows 

B. 1.2.2.2 Futu 
NO,, and SO2 (briefly described in 

have the potential to affect future operations plans for the facility: 

Available Retrofit Units (BART) eligible units. Following the BART 
guidance and conducting analyses focusing only on particulate due to the 
Clean Air Interstate Rule (CAIR) rule satisfying requirements for NO, and 
SOz, E.ON submitted a report in  July 2007 to KDAQ, which demonstrated 
that the Mill Creek Station units were subject to BART requirements. The 

e In 2006, E.ON determined that the Mill Creek Station Units 1-4 were Best 
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Mill Creek Station facility was determined to be BART applicable and 
required a fiill BART engineering arid modeling evaluation. Therefore, 
E.ON conducted an evaluation for primary and secondary particulate (such 
as SO3) coritrols on Mill Creek Units 1-4. LG&E submitted the full Mill 
Creek Station BART evaluation to the KDAQ in  September of 2007. 
EON indicated in elnail correspondence dated July 11, 2008, that KDAQ 
accepted tlie BART determination for this facility. However, it should be 
noted that since this determination, the CAIR has been vacated. 
Therefore, the aforeinentioiled determinatioi no longer be valid. 

technology is planned 
permit action or regul 
applicability determination or 

rmation regarding the 
t activity on this issue was 

major equipment overhauls, and major 
ts, which could include unit reheater and 

ts. The work on the individual units’ reheaters and 

ions can debottleneck electric generating units and allow for an 

and/or potentially elnit more pollutants than it has done previously) and 
other emission sources. Depending on the activity, a perinit action and/or 
regulatory approval may be required or, at a ininiinuin, a regulatory 
deterinination that the activity is not a modification requiring a permit 
action. No information regarding the applicability determination or other 
permit activity on these issues was available for review. 
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B.7.2.3 Water. 
B.7.2.3.7 Water Supply. Water supply for cooling water at Mill Creek Station is 
froin the Ohio River. According to the SPCC plan, three onsite groundwater supply wells 
were installed but are not used. Drinking water is supplied by a municipal supplier. 

B.7.2.3.2 Water Discharges. As authorized by the federal CWA, the NPDES perinit 
program controls water pollution by regulating point sources that discharge pollutants 
into waters of the United States. Point sources are discrete conveyances such as pipes or 
man-made ditches. Industrial, municipal, and other facilitie btain perinits if their 

No. KY0003221) issued by KDEP i n  2002 
expired on October 3 1, 2007. EON submitted 

Station continues to operate under t 

periods of 2 years or longer has been typic 

it until permit renewal is 

the country in recent years. 

n facilities. The permit requires monitoring 

nt toxicity and priority pollutants (by analysis or 

o issues of noncompliance were noted. 
According to the EPA ECHO database, the facility was inspected in 2005 and no 

alleged violations are recorded in the database froin wastewater discharge inspections and 
reports. 

Sanitary 
sewage is sent offsite. Runoff from the coal pile area is collected and pumped to the ATB. 

Mill Creek Station does not have onsite sanitary sewage disposal. 

B.7.2.4 Solid and Hazardous Wasfe. Mill Creek Station produces combustion 
byproducts such as fly ash, general refuse trash, and small amounts of hazardous waste as 
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defined in federal and state regulations. Environmental compliance actions are 
summarized below by general category. 

B. 1.2.4.7 CombusfionKoal Byproducfs. Mill Creek Station generates bottom ash, 
fly ash, boiler slag, and FGD solid byproducts (gypsum). If not marketed or beneficially 
wed, the bottom ash and fly ash is placed in an onsite surface impoundment ATR or 
placed in an onsite landfill. EON operates the landfill under a KDEP Solid Waste 
Disposal Facility Pertnit (Permit Number 056-00029) modified in 2006. For landfills, the 

with the Groundwater Monitoring Plans. The constriic is for the sites are not 

by-rule and not permitted under special wast 
requirements fiom the KPDES permits. 

reports for calendar year 2007. 
monitoring activities have indicated o 
health and the environmeiit. No waste conipli 

wallboard inanufac 

T tes that, to date, the 
the landfill on human 

. General solid wastehefke trash from 
ation (including office waste, maintenance 

Generators of Hazardous Waste]). The facility filed a 2007 Hazardous Waste Annual 
Report Form 1 confirming its continuing status as a small quantity generator. No 
hazardous waste coinpliance issues were noted i n  documents reviewed. According to the 
EPA ECHO database, KDEP conducted a hazardous waste inspection in September 2007 
and found no violations or compliance issues. 
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€3.7.2.5 Oil Storage and Compliance. Originally published in 1973 under the 
authority of the federal CWA, the Oil Polltitioil Prevention regulation (40 CFR 112) sets 
forth requirements for prevention of, preparedness for, and response to oil discharges at 
specific non-transportation-related facilities. To prevent oil from reaching navigable 
waters and adjoining shorelines, and to contain discharges of oil, the regulation requires 
these facilities to develop and implement SPCC plans and establishes procedures, 
methods, and equipment requirements. 

EPA issued revisions to the Oil Pollution Prevention regulation in 2002 that added 

regulatory requireiiients. Black & Veatch n 
rules2 on SPCC plans require that existing fa 

prevention requirements 

f gallons of oil products 
and serves as a best nianagernent pra 
discharge permit. 
including fiiel oil and 

Mill Creek Station han 

atory requirements” and addresses the new 

of the Clean Air Act administered by the EPA for chemical accident prevention. 
Specifically, the RMP provisions (published June 20, 1996) are found in 40 CFR Part 68. 
Additionally, the plant is also subject to the Occupational Safety and Health 
Administration (OSHA) regulations 29 CFR 191 0.1 19 for Process Safety Management. 
These two regulations address the safe use and handling of hazardous chemicals. In 

July 17, 2002, Final Revised SPCC Rule under 40 CFR 112, and May 16, 2007, Final Rule to Extend 
Deadlines Under SPCC Rule. 
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Deceiiiber 2006, EON completed a self-audit of these prograins as required by the 
aforementioned programs. The results of the audit indicated that there were no 
significant deficiencies and that recordkeeping formed the majority of the findings. 

A 2008 version of Mill Creek Process Safety Management Program and Risk 
Manageinerit Plan Elenients document was reviewed. 

Black & Veatch reviewed an inventory of chemicals used onsite as detailed in the 
2007 Groundwater Protection Plan and in  the 2007 TRI spreadsheet provided by EON. 

better response should 

toxic materials 
a chemical release occur. 

operations at Mill Creek Station appear to be 

EPA (40 CFR 372 [Toxic Chemical unity Right-to-I<now] 
d that store inore than the 

Hazardous Cheini 

er I1 2007 report was submitted to the 
ostal return receipt attached. 

resolved this issu sequent TRI reporting in 2006 and 2007. 
No compliance concerns or expected additional compliance expenses were 

identified in the Black & Veatch review of this information. 

B.7.2.7 Noise. No noise issues were identified in any documents provided by EON or 
from conversations with EON staff. 

B.l.2.8 Other Environmental Issues. Past and potential neighborhood nuisance 
problems were mentioned in the Mill Creek Station2008 to 2012 Operating Plan 

162364-092308 B- I  9 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Appendix B 

(January 7, 2008). A past problem with “rusty flake fallout” in the iieighborhood was 
resolved with the addition of a wet stack conversion according to EON. According to the 
operating plan, plant nianageinent is concerned about the possibility of aininonia odor 
issues in the neighborhood and held an open house in 2004 to improve awareness and 
coiiimunity relations. 

Observations fioiii the document review indicated a generally high level of 
eiivironiiiental awareness in current and recent operations of the Mill Creek Station 

headquarters appear to inaintain a systematic approa 
ation deinonstrating 

Documents provided by EON did 

and liinestone onsite, and fioin any hi 
Such historical contamination issue 
requireinents at an active power generating 
been identified. 

evious releases at the site. 

specific local problem have 
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B. 7.3 
Permit Status & Regulatory Compliance 
Basis for Review 

The environmental review was based on documents provided by EON and on 
observations from Black & Veatch staff who visited the facility in July 2008. Authors of 
this environmental section did not visit the site. Key documents provided by EON for 
this review included the following: 

Cane Run Generating Station Environmental Review 

Permit/Title V Operating Permit (Permit No. 1 
2007 Emissions Inventory Spreadsheet. 

J ~ i l y  11, 2008. 
wal Application docuinent, 

dated April 27, 2007 
November 1, 2002 (e Pollutant Discharge 

ing Plan, December 2001 revision. 

8 2007 Hazardous Waste Annual Report Form 1. 
8 Selected correspondence with regulatory agencies including February 16, 

2006 Notice of Violation froin ICDEP, and other letters as cited in this 
report. 
Cane R~in Environmental Compliance Manual - January 2008. 

e 2008-2012 Facility Operating Plan (revised December 2007). 
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Black & Veatch also obtained a summary of the facility’s compliance status from 
the EPA ECHO database on August 14,2008. 

B. 1.3.1 Currenf Environmental Compliance. Primary environmental compliance 
programs at the facility are associated with air emission liiiiits, wastewater discharge 
limits, onsite ash holding and disposal facilities, management of oil products, and safe 
management of cheinical materials used onsite. Significant ongoing compliance 
programs are well established at Cane R ~ i i  Station as suininarized in the Cane Run 
Station Environmental Compliance Manual. 

B.1.3.2 Air. The goal of the air environmental review was to review available 

review of this documentation should no 
comprehensive air environmental compliance 

sues that may be potential 

available information. 

combined PSD an 

east 180 days prior to the expiration of the 
newal application due to the Air Pollution Control 

ndings from the document review: 

expired on October 30, 2007. EON submitted a renewal application dated 
April 27, 2007. In the interim, the operating perinit does allow the owner 
or operator to continue to operate in accordance with the terms and 
conditions of this permit beyond the expiration date under a permit shield. 

indicating that they were in intermittent compliance with their permit 
e EON has subrnitted a 2007 Annual Air Compliance Certification 
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conditions. The report indicates that several units deviated from their 
permit requirements. These deviations included the following issues: 
- Method S stack tests were performed on units, but testing reports 

were not submitted within the required period. 
- SO2 excess emissions and reporting. 
- Opacity standard and conducting Method 9 tests. 

- Compliance with reporting requirements. 
The report indicates these intermittent 

previously reported to the Agency in seinian 
Title V monitoring summary reports, quai 
upset condition reports. However, 
Black & Veatch for review. 
A review of coinpliance data a 

liance issues were 
orts or the quarterly 

ss emission reports, or 

ges in federal air regulations 
(briefly described in 

s e d  on a program basis and as a combined strategy. 
ir programs, no attempt in determining how these 

. However, based on a review of the Cane 
Because of the chan 

sing only on particulate due to the CAIR rille satisfying 
uirenients for NO, and SOz, E.ON submitted a report in 

July 2007 to KDAQ which demonstrated that the Cane Run BART- 
eligible units were exempt from BART requirements. EON indicated in 
einail correspondence dated July 1 1, 2008 that KDAQ accepted the BART 
determination for this facility that CRS and CR6 were exempt. However, 
it should be noted that since this determination, the CAIR rule has been 
vacated. Therefore, the aforementioned determination may no longer be 
valid. Additional information is contained in Section 4.0 on this issue. 
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P) The Cane Run Station Operating Plan indicated investigation and/or 
planning for major boiler component replacements, which could include 
unit econoinizers, burner fuel and air tip replacements, boiler tubes and 
surface replacements. The operating plan indicated that work on the 
iiidividual units has either already taken place, is being reviewed, or has 
been scheduled to occur in the future. These maintenance issues, as well 
as the equipment replacements, are a potential concern due to the fact that 
these types of changes can be viewed as modifications and can allow for 
an increased utilization of the boiler (i.e., operate inore hours 
and/or potentially emit inore pollutants s done previously). 

not a modification requiring 
additional information regardi 
determinations or permit actions w 

it action must 

B.1.3.3 Water. 
B.7.3.3.1 Wafer Supply. Water SLI 

the Ohio River. Drinking water is supplied al system. According to the 

point sources that discharge pollutants 
s are discrete conveyances such as pipes or 

pal, and other facilities mist obtain perinits if their 

expired on October 3 1, 2007. EON submitted a timely renewal application in May 2007. 
A letter froin KDEP on May 21, 2007 aclmowledged that the renewal application was 
determined to be complete and will be technically reviewed in the future. Cane Run 
Station continues to operate under the terms of the 2002 perinit until the permit renewal 
is processed by KDEP. (Black & Veatch notes that such delay of perinit renewal for 
periods of 2 years or longer has been typical throughout the country in recent years. 
Operation under an expired permit is similarly typical.) 
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The 2002 KPDES permit includes limits for such wastewater discharges as once- 
through cooling water, ATB discharge, and storm water runoff. Limits appear to be 
typical for large power generation facilities. The permit requires monitoring and/or 
reporting of parameters such as temperature, flow, selected metals, residual chlorine, and 
annual reporting of whole effluent toxicity. 

Black & Veatch reviewed discharge monitoring reports for calendar year 2007 
and the results of 2007 toxicity testing (reported in a letter fiom Microbac Laboratories 
on May 30, 2007). No issues of noncompliance were noted. 

EON provided a copy of a Notice of Violation (NOV in February 2007 by 

1 in one sample, and 

inonthly value and a inaxitnuin monthly avera 

may be a typical expectation for an industrial facili 
variations or laboratory problems. Ho 
permit exceedance.) 

in  2005. The only alleged 

identified above. 

to such events as operational 
nay issue an NOV for any 

un Station was inspected According to the EPA ECHO datab 

Cane Run Station produces combustion 
ise trash, and sinal1 amounts of hazardous waste as 

B.7.3.4.7 Corn oal Byproducts. Cane Run Station generates bottom ash, 
fly ash, and FGD sludge. Fly ash is accumulated and reused. The bottom ash is 
periodically sluiced to the ash pond. The FGD sludge is treated with lime and fly ash to 
make a cement-like mixture, which is managed onsite by landfilling. EON operates the 
landfill under a KDEP Solid Waste Disposal Facility Perinit (Permit No. 056-00030) 
modified in 2003. For landfills, the only requirements for recordkeeping are the 
groundwater monitoring data that complies with the Groundwater Monitoring Plans. The 
construction plans for the sites are not reported on and are generally only reviewed during 
inspections, which typically only occur during expansion application processes. No 
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compliance issues were identified by the state inspectors for the Cane Run Station. For 
ash ponds, which are permit-by-rule and not permitted under special waste permitting, 
only monitoring are the requirements from the KPDES permits. 

Black & Veatch reviewed copies of the CR Groundwater Monitoring Plan and the 
seiniannual groundwater monitoring reports for calendar year 2007. The final report 
for 2007 notes that, to date, the monitoring activities have indicated only minimal 
impacts froiii the landfill on hiuiian health and the environment. No waste compliance 
issues were noted. 

ate long-term options As observed during the site visit by Black & Veatch, 

alleviate this problem are being developed thr 

and public scrutiny. Cane Run Station is trying 

B.7.3.4.2 General Facility Solid 
operations and iiiaintenance at Cane Run St 
waste, and other nonli 

g office waste, inaintenance 

un  Station facility is a sinall quantity 

us Waste) as 220-2200 pounds generated in any 

08, the Kentucky Division of Waste Management (Division) 

been observed on site during an agency inspection on April 14, 2008. During a field 
inspection follow up, the agency verified through a review of the LG&E internal tracking 
log that Cane Run Station had complied with the LOW and had shipped the waste to 
another facility for accumulation. In addition, the facility’s self inspection log was 
amended to include the details required to ensure compliance with the accumulation 
requirements for conditionally exempt small quantity hazardous waste generators. The 
April 21, 2008 letter stated that the actions taken by LG&E in response to the LOW are 
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considered sufficient with regard to the violations and that the Division does not intend to 
pursue the LOW through tlie Division of Enforcement or via legal proceedings. 

No other hazardous waste coinpliance issues were noted in the documents 
provided for review. 

B. 7.3.5 Oil Storage and Compliance. Originally published in 1973 under the 
autliority of the federal CWA, the Oil Pollution Prevention regulation (40 CFR 112) sets 

specific non-transportation-related facilities. To prevent oi reaching navigable 

these facilities to develop and iinpleinent SPCC 
methods, and equipinent requirements. 

EPA issued revisions to the Oil Pollutio 
new definitions and requireinents for SPCC pl 

and/or tailor specific 

ing prior to August 16, 2002 
amend their existing p 

and Counterineas 
s a best management practices plan as 

g fuel oil and a variety of transformer oil and 

2002 requirements. 
Information obtained by Black & Veatch during the site visit at Cane Run Station 

indicated that previously used underground storage tanks for fuel oil (six 7,000 gallon 
tanks, two 12,000 gallon tanks, and one tank less than 1000 gaIIons) had been emptied of 
fuel and were permanently closed in place by filling with flowable fill-low strength 
concrete. 

' July 17,2002, Final Revised SPCC Rule under 40 CFR 1 12, and May 16, 2007, Final Rule to Extend 
Deadlines Under SPCC Rule. 
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Otherwise, information provided indicates that no major additional actions and 
expenses appear to be necessary for oil compliance. 

B. 1.3.6 Emergency Planning. Black & Veatch reviewed an inventory of chemicals 
used onsite as detailed i n  the 2007 Groundwater Protection Plan and in the 2007 TRI 
spreadsheet provided by EON. Section 313 of the EPCRA requires certain facilities to 
submit an annual TRI Report to the EPA. The purpose of TRI reporting is to inform local 
communities of potential hazards associated with TRI chemicals and facilities and to 

received into the EPA database. 

(primarily byproducts of coal combustion) b 
according to the TRI spreadsheet appear to be t  

Emergency and Hazardous Chemical 

commissions and the local emergency planni 
the 2007 Tier I1 repoi 

e emergency response 
lack & Veatch reviewed 

er 11 2007 report was submitted to the Pleasure Ridge 

nia and is not required to have a RMP 

of the provided information. 

8.1.3.8 Other €nvironmental Issues. EON provided a copy of the Cane Run 
Station Environmental Compliance Manual (January 2008 - Revision 14) that described 
such items as the following: 

e Objectives and targets. 
e Training, awareness, and competence. 

Document controls and records. 
0 L,ist of environmental responsibilities. 
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These i tem demonstrate the organization of the facility’s environmental 
compliance program. 

Black & Veatch’s docuinent review indicated a generally high level of 
environmental awareness in current and recent operations of the Cane Run Station facility 
and a proactive approach to environmental management at the facility. Professional 
environinental staff located at both the facility and the company headquarters appear to 
maintain a systematic approach to ongoing environmental compliance and planning. 

The Cane Run 2008-201 2 Operating Plan noted the following information on 
Page 20: 

“Groundwater monitoring activities continue with 

has involved sampling of groundwatei 
last several years. 

not needed at this time. In 199 

and Environmental Affairs provided i y. No response has 

One concliision bas 

did not include studies of any 
e Cane Run Station site (prior to current 

problems have been identified. 
No other issues of concern were identified froin the review. 
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B. 1.4 
Permit Status and Regulatory Compliance 
Basis for Review 

The environmental review was based on documents provided by EON and on 
observations from Black & Veatch staff who visited the facility in JUIY 2008. Authors of 
this environmental section did not visit the site. Key documents provided by EON for 
this review included the followiiig: 

Ghent Generating Station €nvironmental Review 

2007 Annual Air Compliance Certification dated January 28,2008. 

No. V-05-043, Revision I).  
2007 Einissions Inventory Spreadsheet. 
EON internal correspondence fro 
concern with sulfhr acid mist new source 
review (NSR). 
EPA letter for opacity NOV dated 

November 20,2003. 
y Audit Services dated 

. W. Brown Station, Ghent Station, Cane 

KDAQ determination of a complete application for a ininor permit 
revision for the WFGD units, dated February IS, 2005. 
Application submittal letter to the KDAQ requesting to install two SO3 
mitigation systems on TJnits 3 and 4, dated November 1, 2007. 
KDAQ determination of no permit required for the installation of two SO3 
mitigation systems on ‘CJnits 3 and 4, dated November 5 ,  2007. 
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Jdy  1 ,  2002 (effective date) Kentucky Pollutant Discharge Elimination 
System (KPDES) Perinit (Permit. No. ICY0002038) issued by ICDEP (as 
inodified JUIY I ,  2004). 
Discharge Monitoring Reports for calendar year 2007. 

2007 Groundwater Protection Plan. 
JUIY 2003 Rest Management Practices and SPCC Plan. 
TRI Spreadsheet for 2007. 

0 December 28, 2006 KPDES Perinit Renewal Application. 

0 Tier Two Emergency and Hazardous Chemic tory Report for 2007. 
0 2004 Risk Management Plan. 
0 Selected correspondence with regulat 

aiid a May 2008 Inspection Repoi 
cited in this report. 

other letters as 

0 2008-201 2 Ghent Station Operati 
of the facility’s coinpliance 

6.7.4.7 Current €nvironmenfal C 
programs at the facilit 
limits, onsite ash 1 
management of c 

ir environinental review was to review available 

is possible that other compliance issues exist that were not identified in the available 
information. 

6.7.4.2.1 Air Program Compliance. The Ghent Station’s air perinit is a coinbined 
PSD and Part 70 Title V operating permit (Permit No. V-05-043, Revision 1) that was 
issued to Kentucky Utilities Company on October 3 1, 2007. The combined PSDPart 70 
operating perinit is in effect for 5 years from the effective date. It should be noted that 

~~ 
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the term for the Acid Rain permit (included in the combined permit) for the Ghent Station 
is coincident with the term of the Operating Permit and expires on October 3 1,201 2. 

The following identified items are findings from the document review: 
EON correspondelice fi-om November 2007 indicated that the EPA is 
interested in the increase in Sulfiiric Acid Mist (SAM) emissions and 
thereby the potential to trigger NSR PSD requirements due to the previous 
installation of the SCR system on GHI, GH3, and GH4. While 
correspondence indicates that the installations were made under the 

when Pollution Control Projects (PCP) we llowed under EPA rule, 
there has been no resolution to the issue of 

planning stages (including ne 

SR PCP exemption on June 24, 200.5. This would 

oncern for its FGD projects because the coincidental increases 
of particulate from the associated material liandling systems were included 
in the application and were less than the applicable significance level. 

violations based on EPA Method 9 observations on June 20, 2007. The 
2007 Annual Compliance Certification indicates that EON met with EPA 
on November 20, 2007, and that they are currently awaiting EPA 
response. 

e A NOV was issued by the EPA on September 26, 2007, for opacity 
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EON has submitted a 2007 Annual Air Compliance Certification 
indicating that they are in coinpliance with their permit conditions (and 
other regulatory programs such as Acid Rain and Risk Manageinelit 
Planning) with the exception of a few items. These items are noted below 
in greater detail: 
- GHl was i n  continuous compliance except for 2 hours of PM 

exceedances and the September 26,2007, NOV for opacity. 

less than 0.5 percent of operating time 
- CH3 was in continuous coi except for opacity 

exceedances, which totaled 2 hours of PM 
exceedances. 

SO2 exceedances. 

exceedances, which t 
exceedances. 

due to start-ups, shut-downs, 
le, and unit triphipset. 

s such as the following: 
enced 249 6-ininute opacity violations between 

here is no inention of what is to become of the items for which no 
relief is granted. 

In 2003, EON commissioned an external Environmental Coinpliance audit 
by Audit Services with the purpose of reviewing the facility’s compliance 
with federal, state, and local environmental regulations and corporate 
policies and procedures. The conclusion was that the facility maintained 
coinpliance within the sampling depth of the audit and coininended the 
facility’s Environmental Compliance Reference Manual. It also indicated 
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that the facility had no NOVs within the past 5 years of the report date 
(2003). 
In 2007 (report date February 13, 2008), EON coininissioned an external 
Environinental Compliance audit by Audit Services with the purpose of 
reviewing the facility’s compliance with federal, state, and local 
environinental regulations and corporate policies and procedures. The 
conclusion was that the facility maintained general compliance with 
required regulations. 

CHO Web site shows 
no current or historical violations of the C 

e A review of compliance data available on the 

B. 1.4.2.2 Future Air Compliance Issues. 

Section 4.0) have led to industry uncertainty 
activities. It is jniyortant to note that overall pliance is based on known 

ues. Compliance with these 
as a combined strategy. 

owever, based on a review 
were noted because they have 

ed that the Ghent Stations - GHI and GH2 - were 
ing the BART guidance and conducting 

r NO, and SO2, E.ON submitted a report in 
hich demonstrated that the Glient Station BART- 

of the Ghent Station’ 

erinination for this facility that Units 1 and 2 were exempt. 

has been vacated. Therefore, the aforementioned determination may no 
longer be valid. Additional information on this issue is contained in 
Section 4.0 of this report. 
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B.7.4.3 Water. 
B.7.4.3.7 Water Supply. Water supply for cooling water at Ghent Station is froin the 
Ohio River. Drinking water is supplied by Carroll County Water District No. 1. Five 
onsite groundwater supply wells provide make-up water for deionizes 

B. 7.4.3.2 Water Discharges. As authorized by the federal CWA, the NPDES permit 
program controls water pollution by regulating point sources that discharge pollutants 
into waters of the United States. Point sources are discrete conveyances such as pipes or 

discharges go directly to surface waters. EPA has dele authority to administer 

No. KY0002038) effective J ~ l y  2002 (as mod 
June 30, 2007. EON submitted a timely ren 

2 years or longer has been typical throughoL 
under an expired per1 

y in recent years. Operation 

power generation facilities. The permit 
eters as temperature, flow, selected metals, 

g of whole effluent toxicity and priority pollutants 

issues of noncompliance were noted. 

appeared to be operating in compliance with all discharge permit requirements. 
According to the EPA ECHO database, the facility was also inspected in2007 and no 
alleged violations are recorded in the data base from wastewater discharge inspections 
and reports. 
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Further documents related to compliance provided by EON included the 

A January 3, 2003, Notice of Exception for total residual chlorine of 
0.34 mg/l coinpared to a permit allowed minimum of 0.50 mg/l. 
A J ~ l y  7, 2006, Release Report and eiriail of notice provided to the state of 
an estimated 2,300 gallon release of treated wastewater into a storm sewer 
instead of to the ash pond. 
A March 9, 2007, Incident Closure letter fron P acknowledging that 
a September 5 ,  2007, release of coal-fi storm water did not 
violate regulations. 

following: 

Black RC Veatch is not aware of any 
issues or any consequent concerns associat 
(Black & Veatch notes that infrequent excee 
expectation for an industrial facility due to si1 
laboratory problems. However, the state agency m 
exceedance.) 

B.1.4.4 Solid and Hazardous Wast tat ion produces combustion 
byproducts such as fl nounts of hazardous waste as 
defined in feder vironinental coiripliaiice actions are 
summarized belo 

. Gheiit Station manages bottom ash, fly 
n onsite storage basins and 
to ATB No. 2, which has a 
portunities) of ahouf 5 years 
fly ash, and pyrites. 
ic gypsum and a portion is 

dewatered and hauled offsite for use at a nearby wallboard factory. The excess gypsum, 
including the increased amount froin operation of additional FGD systems (coming 
online in the next 2 years), will be stored in the gypsum stacks with an estimated stack 
life of 5 to 7 years. EON is pursuing additional offsite markets for gypsum. 

In a December 11 ,  2003 letter, KDEP Division of Water approved a vertical 
expansion to ATE3 No. 2 and the impoundinent of water at the expanded facility. For 
basins that are under the 40 I KAR 45 :060 Kentucky special waste permit-by-rule, the 
only monitoring requirements are the requirements from the KPDES permits. 
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As observed during the site visit by Black & Veatch, adequate long-term options 
for disposal and storage of combustion products is one of the most critical issues for the 
Ghent Station at present. The need for additional product disposal/storage is acute. A 
study has been performed and a plan is presently being finalized to construct a new ash 
pond, landfills, or a combination, to provide another 25 years of storage. According to 
EON, the decision as to which plan to implement will be made in the near future. 

B. 1.4.4.2 General Facility Solid Waste. General solid wastdrefiise trash fiom 
operations and maintenance at the Ghent Station (includin waste, maintenance 

transferred to a liceiised commercial landfill. 

B.1.4.4.3 Hazardous Waste. The Ghent 
hazardous waste (defined in ICentucky hazar 

d in documents reviewed. 
found no violations or 

iring the inspection to the compliance issues, other than minor issues th 
satisfaction of the ins 

revention regulation (40 CFR 112) sets 
dness for, and response to oil discharges at 

ilities. To prevent oil fiom reaching navigable 

appropriate secondary containment for tanks and pipelines, and including process oil use 
in the SPCC plan. EPA has amended the SPCC requireinents of the Oil Pollution 
Prevention regulation to extend compliance dates and clarify and/or tailor specific 
regulatory requirements. Black & Veatch notes that, as of this writing, the latest EPA 
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rules4 on SPCC plans require that existing facilities operating prior to August 16, 2002, 
amend their existing plan to comply with the EPA’s regulations by July 1, 2009. 

Ghent Station has a Rest Management Practices and Spill Prevention Control and 
Countermeasures Plan dated July 2003. This SPCC plan responds to the EPA oil 
pollution prevention requirements and serves as a best inanagernent practices plan as 
required by the KDEP wastewater discharge permit. Ghent Station handles thousands of 
galloils of oil products including fuels and a variety of transformer oil and lubricants. 

20,000 gallon fuel oil tanks. 

dicates that no 
major additional actions and expenses appear t 

No underground storage tanks reniai 

required on February I S ,  2005. 
EON also provided Incident 

June 4, 2008; February 18, 2008; and 
minor releases reported to the state did not 

EP (dated June 5 ,  2008; 

ations. Such letters tend to 

on has in place an RMP under federal 
The Glient Station Rh4P is 0 CFR 68). 

iewed an inventory of chemicals used onsite as detailed in the 
Groundwater Protection Plan and in the 2007 TRI spreadsheet provided by EON. 
Section 313 of the EPCRA requires certain facilities to submit an annual TRI Report to 
the EPA. The purpose of TRI reporting is to inform local coininunities of potential 
hazards associated with TRI chemicals and facilities and to allow better response should 
a chemical release occur. 

July 17, 2002, Final Revised SPCC Rule under 40 CFR 112, and May 16, 2007, Final Rule to Extend 
Deadlines Under SPCC Rule. 
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According to the TRI spreadsheet, the type and amounts of listed toxic materials 
(primarily byproducts of coal combustion) released to the environment by annual 
operations at Ghent Station appear to be typical for large coal power plants. EON 
provided a receipt fioni EPA dated June 18, 2008 confirming that the TRI submission for 
calendar year 2007 was received into the EPA database. 

Under OSHA and EPA regulations, facilities that have hazardous chemicals and 
that store inore than tlie threshold quantity for any of the chemicals inust submit a Tier I1 

and mist make the forin available to the public by subm t to state emergency 
response commissions and the local emergency plannii s. Black & Veatch 

st to be typical for 

postal return receipts attaclied. 
No compliance concerns or expected 

froin conversations with EON staff 

B.1.4.8 Other 

ve approach to environmental management 

maintain a systematic approach to ongoing 

n soil/groundwater containination issues froiii past operations 
including prior ash/sludge landfillshasins, from prior and ongoing management of coal 
and limestone onsite, and from any historical spills or other previous releases at tlie site. 
Such historical contamination issues are typically not subjected to any special 
requirements at an active power generating facility unless specific local problems have 
been identified. 

No other issues of concern were identified from the review. 
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B. 1.5 
Permit Status & Regulatory Compliance 
Basis for Review 

This environmental review was based on documents provided by EON, and on 
observations from Black & Veatcli staff who visited the facility in JUIY 2008. Authors of 
the environmental sections did not visit the site. Key documents provided by EON for 
this review included the following: 

E. W. Brown Generating Station Environmental Review 

#A March 1, 2005 (issuance date) KDAQ A lity Permit (Permit 
No. V-03-034). 
2007 Emissions Inventory Spreadsheet. 

November 13,2007. 
External Environmental Coinp 
August 6, 2004. 

Run Station, and Mill 
tation, Chent Station, Cane 

#A EON email correspondel 

he facility’s compliance status from the EPA ECHO 

KDEP October 24, 2006 Correspondence re: receipt of KPDES permit 
application. 

0 KU August 14,2006 KPDES permit application. 
KDEP KPDES Perinit KY0002020, effective February I ,  2002. 
KDEP November 27, 2006 Notice of Violation. 

EON Discharge Monitoring Reports for 2007. 

e 

e 

e EON Discharge Monitoring Reports for May 2008. 
0 
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EON February 2008 Groundwater Protection Plan. 
KDEP February 8, 2008 Correspondence re: Section 401 WQC. 
KDEP June 27,2008 Correspondence re: as-built plans for ash pond. 
KDEP December 8, 2007 Stream Construction Perinit. 
ICI-IC August 7, 2006 consultation letter. 
COE September 7, 2007 jurisdictional determination letter. 
I<DEP August 24, 2006 Stream Construction Permit. 
EON NO1 for Storin W 
EON NO1 for Storin W 
COE J ~ l y  21,2006 Nat 
EON 2007 Hazardous 
EON December 13, 2007 spill co 
EON September 24, 2 
KU Best Management Practice 
Countermeasures Pla 
K1.J Facility Respons 
EON SARA Title 111 Se 
EON 2007 TRI Reportable Re1 

ry environmental compliance 
limits, wastewater discharge 
inent of oil products, and 

w was to review available 
related to the facility. The 

ocumentation should not be considered an all-inclusive and 
ronmental coinpliance audit consisting of verification of each 

at the facility. Instead, this 
documentation review was to attempt to identify issues that may be potential concerns. It 
is possible that other coinpliance issues exist that were not identified in the available 
information. 

B.1.5.2.1 Air Program Compliance. The E.W. Brown Generating Station’s air 
permit is a combined PSD and Part 70 Title V operating permit (Permit No. V-03-034) 
that was issued to Kentucky Utilities Company on March 1, 2005. The combined 
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PSD/Part 70 operating permit is in  effect for 5 years from the effective date. The term for 
the Acid Rain permit (included in the combined permit) for the E. W. Brown Generating 
Station is coincident with the term of the Operating Perinit and expires on March 1,201 0. 

The following are findings fioni the document review: 
e EON was issued two NOVs in 2006 performing “major capital 

expenditures for Unit 3 at the E.W. Brown Generating Station in  order to 
increase electrical production fioni the unit to 446 MW.” These NOVs 

other regulatory program sucli as the 
changes. The 2008-2012 Operating Plan 

requests, settlement negotiatio 
indicates that along with other 
of the settlement, the installation o 
from 20 I 5 to 20 12. Follow-on corres 
the NOVs was not avail 
Similar to the above iss 

e concerning the progress of 

proval letter from the KDAQ, both dated in March 
ew. The approval letter fiom the KDAQ 

equirements in light of the vacature of the NSR PCP 

anticipated changes in material handling (fuel and byproduct) due to the 
addition of the FGD unit. However, when notified of this issue, EON 
indicated that the KDAQ does not consider the vacature a concern for its 
FGD projects because the coincidental increases of particulate from the 
associated material handling systems were included in the application and 
were less than the applicable significance level. 

42 ppin NO, limit for CT-7. DAQ subsequently rescinded the NOV on 
e On November 13, 2007, KDAQ issued an NOV for an exceedance of the 
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January 28,2008 after E. ON successfully demonstrated that when the test 
was corrected to 15 percent 0 2 ,  the result was less than 42 ppin. 
EON has subinitted a 2007 Annual Air Compliance Certification 
indicating that they are in compliance with their permit conditions (and 
other regulatory programs such as Acid Rain and Risk Management 
Planning) with the exception of a few items. These items are noted below 
i n  greater detail: 

nuinerous opacity and opacity trigger throughout the year. 
The report indicates that stack t not triggered. The 

- CT-7 experienced 38 
average. The report indica f the exceedances occurred 

ctual emissions did not 

a review of the facility’s coinpliance with federal, 
ronniental regulations and corporate policies and 

In addition to providing brief details on the 2006 NSR NOV, the 

new section of the Title V permit concerning periodic particulate 
monitoring could cause more fiequent inspection arid maintenance 
of the ESPs, larger derates due to opacity issiies, and more 
particulate matter testing. 
The facility is currently pursuing a change to the Title V perinit 
concerning the NO, limits fiom the CTs (perhaps CT-5 
specifically). No other information concerning this change was 
provided to Black & Veatch. 

- 
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- The deliveryhse of high sulfur coal may need to be delayed until 
BRI and BR2 tie-ins to the FGD system are completed in order to 
prevent problems with managing two fhll-time coal piles and 
potential SO2 exceedances froin the use of high sulfLir coal. 

A review of compliance data available on the EPA Enforcement & 
Compliance History (ECHO) website shows no current or historical 
violations of the Clean Air Act for the facility. 

B.1.5.2.2 Future Air Compliance Issues. Recent chai 
associated with mercury, acid mist, PM2 5, NO, and SO2 (bri 

federal air regulations 
scribed in Section 4.0) 

programs mist also be addressed on a pro 
Because of the changes in the federal air prograi 

E.W. Brown Generating Station’s do 
noted because they have the potential t 

identified items were 

wn Generating Station - BR2 

rernents for NO, and SO2, E.ON submitted a report 
Iiich demonstrated that the E.W. Brown 

B. 1.5.3 Water. 
B.1.5.3.1 Water supply for all plant waters is obtained from 
Herrington Lake, an artificial lake created in 1925 by damning the Dix River. KDEP’s 
water withdrawal program requires a permit for water withdrawals greater than 
10,000 gallons per day. Exceptions to the requirement include steam electric facilities 
regulated by the Kentucky Public Service Coinmission (KPSC) (KRS 15 1.140). Because 

Water Supply. 
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E.W. Brown Generating Station is regulated by tlie KPSC, a water withdrawal permit is 
not required. 

Nevertheless, water use is monitored via the facility’s KPDES’ Wastewater 
Discharge Permit No. KY0002020, through Outfall 005, which is the plant intake. 
Although there is no specified nuineric limit for flow, the facility is required to report the 
monthly average and daily maximum of flow, and monitor flow on a weekly basis. Other 
effluent characteristics that are monitored and reported include temperature, total 
suspended solids, water hardness, pH, and total recoverable metals. 

According to the facility’s DMR from May200 average flow froin 
Outfall 005 was 23.2 nigd, with a maximuin flow of 27 in 

perinit program controls water pollution by 
pollutants into waters of the United States. P 
as pipes or man-made ditches. Industrial, inwi 

administer the NPDES permit prograi 
the ICentucky PDES (ICPDES) program. 

(KY0002020) issued 

KDEP), which oversees 

ewater discharge permit 

ot submitted on a timely basis ( 1  80 days before permit 

E.W. Brown Generating Station continues 

the CWA perinit is past its expiration date, this 

The 2002 KPDES permit includes h i t s  for effluent from Outfall 001 (combined 
wastewaters of ash pond overflow, including ash transport wastewaters, low volume 
wastes, cooling tower blowdown froin Units 1 and 2, coal pile runoff, and storm water 
runoff), and metal cleaning wastes froin internal Outfall 004 - ash pond); Outfall 002 
(cooling tower blowdown and untreated storm water runoff); Outfall 003 (cooling tower 

See discussion in Wastewater Discharge paragraph following for a brief description of the 
NPDES/KPDES program. 

162364-092308 B-45 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Amendix B 

blowdown and miscellaneous heat exchanges from Unit 3), and untreated storm water 
runoff. Limits and parameters appear to be typical for large power generatioil facilities 
and include the requirements to monitor and/or report teinperature, flow, selected metals, 
residual chlorine. The perinit was modified on June 28, 2004, to reduce the toxicity 
testing requireinelits from quarterly to annually. 

Black & Veatcli reviewed the discharge monitoring reports (DMRs) for calendar 
year 2007, and the DMR for May 2008, along with the ECHO Report inentioned above. 
No issues of noncompliance were noted i n  2007 or in May of 2008. An exceedance of 
pH (4 percent) was noted in the lhir 
KDEP on November 27, 2006. The NOV stated that the 
the DMR detailing the deterniinatio 
additional submittals would be required. 

The 2002 KPDES perinit also requires 
BMP Plan. The purpose of the BMP Plan i 
release of pollutants, via plant site 
waters of the XJS. The facility’s 
April 2008. 

the E.W. Brown Generating Station intake is 

E.W. Brown facilit 

ifficient, and that no 

with its SPCC Plan, revised 

imuni daily flow from Based on the information revie 

W. Brown Generating Station produces 

B. I .  5.4.1 Soli , According to the Groundwater Protection Plan developed 
for the facility on February 19, 2008, general refuse trash is temporarily stored onsite in 
dumpsters and hauled offsite by a licensed contractor to an appropriate landfill. The plan 
states that the temporary nature of the waste, and the method in which it is managed, 
males it a minimal threat to groundwater resources. 

B.1.5.4.2 Special Wasfes. E.W. Brown Generating Station generates 
combustion/coal byproducts, including bottom ash, fly ash, and FGD sludge. Bottom ash 
and fly ash are disposed of in the ATB in accordance with the KPDES Perinit No. KY- 
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0002020. According to tlie KPDES permit, tlie Jordan Memorandum allows the 
discharge of air pre-heater wash waters and boiler fireside cleaning directly to the ATB 
with no nuineric limitations or monitoring requirements imposed. Coinpliance with the 
ICPDES permit, in turn, authorizes the facility to maintain the waste site wider KDEP's 
special waste permit by rule (401 KAR 45.060). The ATB Iias been partially dredged out 
a ntiinber of tilines for beiieficial reuse of coal ash offsite. 

The construction of the elevated ATE3 will O C C L I ~  over a period of 12 years, or a 

ce oii June 20, 2008, KDEP's Division of Water, Dam Safety and Floodplain Co 
who granted approval, effective that date, to impound 
construction phases are complete, the expanded ATB wi 

d that Phase I o 

following: 
ICDEP Stream Constr 
(Expiration December I 

eived for Phase I of the expanded ATB include the 

' Pertnit 16906 was issued December 18, 2007, authorizing construction of all 5 phases. Black & Veatch 
assunies that this permit supersedes Permit 15956, issued August 24, 2006, authorizing construction of 
Phases 1 and 2. 

Kentucky Heritage Council (ICHC) reviewed the landfill expansion for potential impacts to cultural and 
historical resources. I n  its letter dated August 7, 2006, ICHC states that 'ii~ork iii the soiitheriiportion of the 
project area (iiicliidiiig Phase I) iiiay coiiiiiieiice, as the area has been prsvioiisly distiirbed atid no 
archaeological s i i i w y  is reqiiired Ifoiivver, the iiortheiw portioti of (fie projeci, iriclriding borrow areas 4 
and 5 (also krioivri as I-Ioiy Far.ii1) has not been piwioiisly distiirbed and will reqiiire aii archaeological 
sriiwy As agreed, the aidiaeologicnl sii ivey of the I-loiry Farin will be coiidiicted itmediately so as to 
f facilitate the iwiiaiiidei. of the project The resiilts of all imvstigations initst be siibinitted for review, 
coiiiiiieiit, and appr,oi~al' No information was available to Black & Veatch regarding tlie status of the H o ~ p  
Farm survey. 
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complied with. The facility should review all conditions of the construction permits to 
ensure that there are no outstanding conditions that require compliance. 

Perinits applied for but not required include the COE Section 404 permit' and the 
Section 40 1 Water Quality Certification from the ICDEP. 

B. 7.5.4.3 Hazardous Wastes. The Resource Conservation and Recovery Act 
(RCRA) establishes a cradle-to-grave system for managing the generation, treatment, and 
disposal of hazardous wastes. ICentucky's requirements for hazardous waste generators 

follow . 

following: 
The three categories of hazardous was d include the 

0 Large quantity generators (LQ 
hazardous waste per month); 

0 Sinal I quantity genera between 220-2,200 pounds 

a Conditionally exempt S 

of hazardous waste per month. 

not. E.W. Brow 
generator (KYD-000- 

te regulated hazardous wastes identified in the 

en imposed in the last 5 years. 

B.7.5.5 Oil Storage and Compliance. Originally published in 1973 under the 
authority of the federal CWA, the Oil Pollution Prevention regulations (40 CFR 112) set 
forth requirements for prevention of, preparedness for, and response to oil discharges at 
facilities storing or using oil in specified threshold amounts. Facilities storing in excess 

* Work on the expanded ATB was initially authorized under the COE's nationwide Permit No. 39 (July 21, 
2006). On September 7, 2007, in response to a request ofjurisdiction determination from E-ON (date 
unknown), the COE determined that the ponds and other features within the proposed ash pond footprint 
were isolated waters and were not waters of the US, thus obviating the need for a Section 404 and 
Section 401 perniit. 
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of 1,320 gallons of oil must develop and iinpleineiit a SPCC Plan. The EPA revised its 
SPCC regulations in 2002, and extended the compliance dates on May 16, 20079. As of 
this writing, existing facilities are required to revise their SPCC Plan in coinpliaiice with 
the 2002 regulations, and implement such plan, by JUIY 1,2009. 

E.W. Brown Generating Station provided a copy of its Best Management 
Practices and Spill Prevention Control and Countermeasure Plan, revised April 2008. 
The Plan states that ‘it will be in full compliance with the 2002 SPCC regulation 

iinpleinented inany of the necessary changes. The P chides the required 

In addition to an SPCC plan, facilities 
may also be required to develop a Facility 

also located at 40 CFR 112. 
Black & Veatch received a c ision of the FRP, but did 

he facility, the completion of 

fuel into Cedar 

i l  return line that cracked and filled a manhole. 

currently under investigation, but is reported to be from a leak in the line off the fuel oil 
priinp discharge piping. Both spills were dociiinetited as being cleaned up, with 
contaminated soil removed and disposed of. 

Additional clianges to EPA’s SPCC rules are expected when rules proposed on October 1 ,  2007 become 
finalized. 
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B. 1.5.6 €mergency Planning. As required by EPCRAICERCLA, certain facilities 
that use or produce hazardous substances, extremely hazardous substances, and toxic 
chemicals in greater than specified thresholds are subject to a number of requirements, 
including federal, state, and local reporting requirements. 

Sections 302 and 303 of EPCRA require facilities with chemicals designated as 
extremely hazardous substances (EHS) to work with planning officials to develop 
comprehensive emergency plans. 

Section 304 requires reporting of accidental releases of EHSs. 
Sections 3 1 1 and 3 12 require facilities to provide 1 Safety Data Sheets 

agencies. 

annual TRI Report to the EPA. These chenii 
40 CFR Part 372. Sribinittals continue in the 
purpose of TRI reporting is to inforin local coini 

OCCLI~ .  Releases governed by the 

if they satisfy all three criteria relating t 
worlted/number of 
Section 3 13 cheini 

and submit an 
d chemical cat 

visions of Section 3 13 
ode classification, (2) hours 

greater than threshold quantities specified. 

ter Protection Plan. Chemicals used on site 
d i m  hydroxide, sulfuric acid, turbine oil, 

ainmonia, hydrazine, sodium hypochlorite, sulfur, 

EON provided a data sheet of TRI Releases for its I W  and LG&E Plants. The 
data sheet suiniiiarizes total reportable and non-reportable releases, comprising air, land, 
and water releases, and transfers offsite, in pounds per year. 

The E.W. Brown Station used anhydrous aiiiinonia for the CT inlet air cooling ice 
plant. Rased on the use and quantity of aininonia stored, the process is subject to specific 
environmental regulations under Section 1 12(r) of the Clean Air Act administered by the 
EPA for chemical accident prevention. Specifically, the RMP provisions (published 
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June 20, 1996) are found in 40 CFR Part 68. Additionally, the plant is also subject to the 
OSHA regulations 29 CFR 19 1 0.1 IO for Process Safety Management. These two 
regulations address the safe use and handling of hazardous chemicals. The RMP 
summary for 2004 was provided. 

identified i n  the Black & Veatch review of this information. 

subinission for calendar year 2007 was received into the EPA database. 

B.1.5.7 Noise. No noise issues were identified in any d 
from conversations with facility staff. 

B. 1.5.8 Other Environmental Issues. ther known issu ncerti were 
identified from the review. 

No compliance concerns or expected additional compliance expenses were 

EON provided a receipt from EPA dated June 18, 2008 confirming that the TRI 

its provided by EON or 
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B. 1.6 
Permit Status & Regulatory Compliance 
Basis for Review 

The environmental review was based on documents provided by EON arid on 
observations fiom Black R: Veatch staff who visited the facility in July 2008. Authors of 
this environmental section did not visit the site. I<ey documents provided by EON for 
this review included the following: 

Green River County Generating Station Environmental Review 

August 6, 2007 (issuance date) I<DAQ Air Quality Perinit Title V 
Operating Permit (Permit No. V-06-0 14). 

I<DEP Air Coinpliance Iiispec 
200s. 

I<DEP letter for NOV 

ent Practices and SPCC Plan. 
've Action Report by SMR Engineering. 

Forin aiid attachments for August 14, 200.5 release 

Emergency aiid Hazardous Chemical Inventory Report for 2007. 

2005 reinediation no fiirther action letter from KDEP, and other letters as 
cited in this report. 
Green River Environmental Compliance Manual - January 2008. 
2008-20 12 Facility Operating Plan (revised December 2007). 

Black & Veatcli also obtained a summary of the facility's compliance status from 
the EPA ECHO database on August 14,2008. 
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B. 1.6.1 Current Environmental Compliance. Primary environmental compliance 
prograins at the facility are associated with air emission limits, wastewater discharge 
limits, oiisite ash holding and disposal facilities, inailageinelit of oil products, and safe 
Inanageinent of chemical inaterials used onsite. Significant ongoing compliance prograins 
are well established at Green River as suminarized in the Green River Environmental 
Compliance Manual. 

B.1.6.2 Air. 
docuiiientation and suininarize specific co~npliance issues 1 

The goal of the air environmental review was to review available 
to the facility. The 

documentation review was to attempt to identi 

in forinat ion. 

issued to Kentucky Utilities Company on A 
operating permit is in 
the term for the 

. The combined PSD/Part 70 

gs from the document review: 

Emission Units 3 and 4, respectively. Boilers 1-3 
2) have been retired and removed froin the 

Management, Inc. in June 2008, the tests were conducted within the period 
required by the permit. The particulate test indicated compliance with the 
perinit limit, and nine test runs were performed to determine correlation 
between opacity and particulate matter. GR4 correlation results indicate 
that at higher particulate matter emission levels, but less than the permitted 
emission limit, the 20 percent opacity limit was exceeded. It should be 
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noted that the document only consisted of two report summary pages and 
did not comprise the entire report. 
The 2008-2010 MTP operating plan indicated that many areas of the 
station and boilers have undergone modifications-most of which, based 
017 this limited information, could be considered replacement-in-ltind or 
maintenance activities. However, this document specifically notes that in  
January 2002, the GR3 and GR4 steam turbine generators underwent 

determined that owners have not obtai for steam turbine 

not considered modifications pi 
potentially the aforementioned 1 

operate inore hours an 

associated air perinit deterini 

pollutants than it has 
ing these overhauls or 

rnit actions was provided to 

ual Air Coinpliance Certification indicates that 

upset, load change, or soot blowing, and unit startup. Additionally, 
on August I ,  2006 the station received a notice of violation due to 
Unit 4 opacity violations. The opacity limit was noted as 
40 percent but the current operating permit, issued after this period, 
indicates the opacity limit of 20 percent. This limit may have been 
rescinded as indicated in an internal EON einail due to timing of 
correspondence between KDAQ and the station. Opacity 
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exceedances may be an ongoing issue for this station. No 
additional information 011 this issue was provided for review. 
It was noted that Method 9 tests were conducted every 14 days, but 
no additional information on the Method 9 results were available 
for review. 

- 

A review of compliance data available 011 the EPA ECHO Web site shows 
no current or historical violations of the Clean Air Act for the facility. 

B. 7.6.2.2 Future Air Compliance Issues. Recent chan federal air regulations 
associated with mercury, acid mist, PM2 5 ,  NOs, a (briefly described in 

with these air prograins must also be address 

B. 7.6.3 Water. 
B.7.6.3.7 Wate 
from the Green Ri 

rface waters. EPA has delegated the authority to administer 
n to the State of Kentucky. 

No. KY0002011) issued by KDEP in 2001 (as modified J ~ l y  1, 2004). The permit 
expired on October 3 1 , 2004. EON submitted a timely renewal application in April 2004 
and a letter from KDEP on August 16, 2004, acknowledged that the renewal application 
was determined to be complete and will be technically reviewed in the future. 
Green River continues to operate under the terms of the 2001 permit until permit renewal 
is processed by KDEP. (Black & Veatch notes that siich delay of permit renewal for 
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periods of 2 years or longer has been typical throughout the country in recent years. 
Operation under an expired permit is similarly typical.) 

The 200 I permit includes limits for such wastewater discharges as once-through 
cooling water, ATB discharge, and storm water runoff. Limits appear in general to be 
typical for power generation facilities. The perinit requires monitoring and/or reporting 
of parameters such as temperature, flow, selected metals, residual chlorine, and whole 
effluent toxicity. 

Black & Veatch reviewed discharge inonitoring reports for calendar year 2007 
and the results of 2007 toxicity testing (repor 
on October2, 2007). In June 2006, the fa ow was calculated at 
37 percent of river flow, exceeding the permit limit inax 
ECHO data base lists a September 19, 2007, 
letter fioni ICDEP 011 November 28, 2007, resc 
the KDEP Division of Water had given verbal 

According to EPA ECHO, the Green 
No additional compliance concerns other th 

he notice of viol 

data base above. 

B.1.6.3.3 Clean Water Act Section 316 e. Section 316(b) of the 
CWA requires applic ater discharge permit to niiniinize adverse 

er intake structures. The withdrawal of 
verse environmental impacts due to 

arily fish, on screens that protect the illtale 
ity of small organisms, primarily fish eggs 

ens and through the plant’s entire cooliiig system. 
, construction and capacity of cooling 
le technology (BAT) for minimizing 

ations addressing cooling water intake 
The Phase I1 rules gave facilities the 

option of establishing BAT by demonstrating that ( 1 )  existing design and construction 
technologies meet the specified standards, (2) a combination of existing and new design 
and construction technologies meet the specified standards, or (3) a site-specific 
determination of BAT for minimizing adverse environmental impact is appropriate for 
the site. The location, design, construction and capacity of cooling water intake 

l o  Phase I1 facilities are large existing power generation facilities withdrawing more than SO million gallons 
per day (mgd) of cooling water. 
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structures are considered when evaluating BAT designs. Other critical factors can 
include the shape of the shoreline, water velocity, size and placement of screens, and the 
use of biocides such as chlorine to control bacterial growth and inolluslts such as zebra 
mussels. 

In order to demonstrate BAT design, it is necessary to perform a Section 316(b) 
analyses. In general, a Section 3 16(b) analysis discusses the following: 

The engineering and biological data used and assumptions made in the 
assessment; 
The biological characteristics of local fish po 
The anticipated effects of the proposed 
design alternatives on local fish populat 

the BAT analysis wlien processing the NPDES r 
every 5 years. 

ication, which is conducted 

ection 3 16(b) analyses 

as suspended on March20, 

Many facilities were in the p 

2007, in response 

the Green River Station because it withdraws more 
ere performed for the Green River Station 

f the Green River, in November2007. The data 

6.7.6.4 Solid a ardous Waste. Green River Station produces combustion 

defined in federal and state regulations. Environmental compliance actions are 
summarized below by general category. 

B. 7.6.4.7 Cornbustion/Coa/ Byproducfs. Green River Station generates bottom 
ash, fly ash, arid boiler slag. FGD byproduct was previously produced on one unit, but 
that unit has since been retired, along with the FGD system. Coal ash is accumulated in  
an ash pond for subsequent reuse. For basins which are under the 401 KAR45:060 
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Kentucky special waste permit-by-rule, the only monitoring requirements are the 
requirements fi-om the KPDES permits. 

As observed during the site visit by Black & Veatch, adequate long-term options 
for disposal and storage of combustion products is an important consideration for 
Green River Station. Disposal of fly ash and bottom ash will be an ongoing issue due to 
the limited disposal capacity on site. Pond capacity currently is estimated at about 
2.5 years. This issue is being addressed by delivering ash for local beneficial reuse 

plant management is working with another customer 011 plai i l l  extend the life of 
the ponds several more years. 

B. 1.6.4.2 General Facility Solid Waste. efuse trash from 
operations and maintenance at Green River St 
waste, and other nonhazardous waste) is s 
transferred to a licensed commercial landfill. 

B. 1.6.4.3 Hazardous Waste. 
Green River facility is a Conditional 

less than 220 pounds 
total waste on si 

as a facility that accumulates 

ECHO database, ICDEP conducted a 
uiid no violations or compliance issues. 

Originally published in 1973 under the liance. 

ines, and to contain discharges of oil, the regulation requires 
these facilities to lop and implement SPCC plans and establishes procedures, 
methods, and equipment requirements. 

EPA issued revisions to the Oil Pollution Prevention regulation in 2002 that added 
new definitions and requirements for SPCC plans related to such items as clarification of 
appropriate secondary containment for tanks and pipelines and including process oil use 
in the SPCC plan. EPA has amended the SPCC requirements of the Oil Pollution 
Prevention regulation to extend compliance dates and clarify and/or tailor specific 
regulatory requirements. Black & Veatch notes that, as of this writing, the latest EPA 
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rules" on SPCC plans require that existing facilities operating prior to August 16, 2002 
amend their existing plan to coinply with the EPA's regulations by July 1, 2009. 

Green River Station has a Best Manageinelit Practices and SPCC Plan dated 
October2006 This SPCC plan responds to the EPA oil pollution prevention 
requirements and serves as a best management practices plan as required by the KDEP 
wastewater discharge permit. The Green River Station handles thousands of gallons of 
oil products including fuel and a variety of transforiner oil and lubricants. The largest oil 
tanks listed i n  the SPCC plan are two 25,000 gallon diesel/fuel oil tanks. The Green 
River SPCC plan describes compliance with EPA regulations 

Green River Station had two reported spill even 
1,000 gallon spill of oil fiom a 500,000 gallon tank resulted 

cleanup were satisfactory. 
Otherwise, information provid 

expenses appear to be necessary for oil 
or additional actions and 

used onsite as d 
i-tain facilities to 
is to inform local 

with TRI chemicals and facilities and to 

d toxic materials 

ated June 18, 2008 confirming that the TRI subivissioii for 
calendar year 2007 was received into the EPA database. 

LJnder EPA regulations, facilities that have hazardous chemicals and that store 
more than the threshold quantity for any of the chemicals must submit a Tier I1 
Emergency and Hazardous Chemical Inventory Form on or before March 1 of each year 
and make the form available to the public by submitting it to state emergency response 
coinmissions and the local emergency planning coininissions. Black & Veatch reviewed 

' I  July 17,2002, Final Revised SPCC Rule under 40 CFR I 12, and May 16, 2007, Final Rule to Extend 
Deadlines IJnder SPCC Rule. 
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the 2007 Tier11 report for Green River and found the list of chemicals reported to be 
typical for coal power plants. The Green River Tier IT 2007 report was subinitted to the 
Central City Fire Department and Muhlenberg County Emergelicy Planning Coininittee 
with a postal return receipt attached. 

Green River Station does not store ammonia and is not required to have an RMP 
under the chemical accident prevention provisioiis (40 CFR 68). 

No compliance concerns or expected additional coinpliaiice expenses were 
identified i i i  the Black & Veatch review of the provided information. 

B.1.6.7 Noise, No noise issues were identified in any 
fiom coiiversatioiis with EON staff. 

B.1.6.8 Other Environmental Issues. ervations fro111 
document review indicated a generally high le 

nts provided by EON or 

ain a systematic approach 

Documents provided by EON did n idies of any preexisting 
to ongoing envirormental compliance 

enviroiiineiital conditi 

. Such historical contarninatioii issues are 
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B. 7.7 
Permit Status & Regulatory Compliance 
Basis for Review 

The environmental review was based on documents provided by EON and on 
observations fiom Black & Veatch staff who visited the facility in July 2008. Authors of 
this environmental section did not visit the site. Key documents provided by EON for 
this review included the following: 

Tyrone Generating Station Environmental Review 

Quality Permit (Permit No. V-05-018). 
e 2007 Emissions Inventory Spreadsheet. 

0 February 1, 2002 (effecti 
No. ItY0001899) issued by KD 

e January 2007 Ground 
e May 2006 Best Manageme 

ry of the facility’s compliance status from 

associated with air emission limits, wastewater discharge 
nd disposal facilities, management of oil products, and safe 

management of c 1 materials used onsite. Significant ongoing compliance 
programs are well established at Tyrone Generating Station as sunimarized in the Tyrone 
Environmental Compliance Manual. 

B.7.7.2 Air. The goal of the air environmental review was to review available 
documentation and suininarize specific compliance issues related to the facility. The 
review of this documentation should not be considered an all-inclusive and 
comprehensive air environinental compliance audit consisting of verification of each 
perinit condition of the application air perrnit(s) for each unit at the facility. Instead, the 
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goal of this docuinentation review was to attempt to identify issues that may be potential 
concerns. It is possible that other coinpliance issues exist that were not identified in the 
available information. 

B. 1-7.2.1 Air Program Compliance. The Tyrone Generating Station’s air perinit is 
a combined PSD and Part 70 Title V operating perinit (Permit No. V-05018). It was 
completed on August 20, 2005, issued to I<entucky Utilities Company on July 2, 2007, 

effect for 5 years fioin the effective date. The term for the A in  permit (included in 
the combined permit) for the Tyrone Generating Station i ent with the term of the 
Operating Permit. 

.tification indicates that 
its NO,, SOZ, particulate 

ing information regarding particulate matter 

ively scheduled for the week of April 21, 2008 but no 
additional information on this issue was provided to Black & 
Veatch for review. 

e EON conducted an internal environmental audit in December 2006 and 
issued the final audit report on August 6, 2007. There were no specific 
results of the audit for air related issues. However, the audit generally 
indicated that recordkeeping and reporting requirements were the focus of 
the audit, but that the station maintains general compliance with required 
enviroiiinental regulations. Additionally, this report noted that Stacks 1 
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and 2 (consisting of Boilers 1-4) were retired in February 2007. The 
2007 Aiinual Air Compliance Certification also notes that these units were 
not operated during the reporting period. 
A review of compliance data available on the EPA ECHO Web site shows 
no current or historical violations of the Clean Air Act for the facility. 

B. 1.7.2.2 Future Air Compliance Issues. Recent changes in federal air regulations 

activities. It is iinportant to note that overall facility c ce is hinged on Icnown 

Because of the uncertainty resulting fi-oin chaii 
in determining how these changes will affect t 

B. I .  7.3 Water. 

to the ATR. Drinl 

administer the N 

No. KY0001899) issued by KDEP (effective in 2002 as inodified July 1 ,  2004). The 
permit expired on January 3 1, 2007. EON submitted a renewal application in August 14, 
2006 and a letter fi-om KDEP on August 24, 2006 aclcnowledged that the renewal 
application was determined to be complete and will be technically reviewed in the future. 
Tyrone Generating Station continues to operate under the t e rm of the 2002 perinit until 
permit renewal is processed by KDEP. (Rlaclc & Veatch notes that such delay of perinit 

it program to the State of Kentucky. 
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renewal for periods of 2 years or longer has been typical throughout the country in recent 
years. Operation under an expired permit is similarly typical.) 

The 2002 permit includes limits for such wastewater discharges as once-through 
cooling water ash pond discharge and storm water runoff. Limits appear in general to be 
typical for power generation facilities. The permit requires inonitoring and/or reporting 
for such paranieters as temperature, flow, selected metals, residual chlorine, and annual 
reporting of whole effluent toxicity. 

and the results of 2007 toxicity testing (reported in  a letter fr 
on October IS, 2007 and a previous letter on October 3, 

icrobac Laboratories 
he first toxicity sample 

as attributed to an 

reported on October 15 met permit requiremen r the March 200 

additional issues. 
The EPA ECHO database list bruary 11, 2008 Letter of 

Violation/Warning, assumd to be rela 

e, the Tyrone Generating Station was 

ins from cooling water intake structures. The withdrawal of 
cooling water has the potential to cause adverse environmental iinpacts due to 
impingelnent and mortality of organisms, primarily fish, on screens that protect the intake 
system, and through entrainment and mortality of small organisms, primarily fish eggs 
and larvae, that pass through those screens and through the plant’s entire cooling system. 
Section 3 I6(b) requires that the location, design, construction and capacity of cooling 
water intake structures reflect the BAT for minimizing adverse environmental impacts. 
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EPA published its final NPDES regulations addressing cooling water intake 
structures for Phase I1 facilities’2 in April 2004. The Phase 11 rilles gave facilities tlie 
option of establishing BAT by demonstrating that (1) existing design and construction 
technologies meet tlie specified standards, (2) a combination of existing and new design 
and constriiction technologies meet tlie specified standards, or ( 3 )  a site specific 
determination of BAT for minimizing adverse environmental impact is appropriate for 
the site. The location, design, construction and capacity of cooling water intake 
structures are considered when evaluating BAT designs. Other critical factors can 

lit of screens, and the 
use of biocides such as chlorine to control bacterial gro mollusks such as zebra 
Inussels. 

In order to demonstrate BAT design, it is 

assessment; 

0 The anticipated effects gn and other reasonable 

h reasonable alternative. 

BAT analysis when 

Tyrone Generating Station include an Impingeinent Mortality Characterization Study for 
the Tyrone Generating Station. The data presented in tlie study will likely be useful in 
determining compliance with the revised Phase 11 regulations, when published. 

Phase I1  facilities are large existing power generation facilities withdrawing inore than SO million gallons 
per day (mgd) of cooling water. 
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B. 1.7.4 Solid and Hazardous Waste. Tyrone Generating Station produces 
combustion byproducts such as fly ash, general refuse trash, and small ainourits of 
hazardous waste as defined in federal and state regulations. Environmental compliance 
actions are suminarized below by general category. 

B. 1.7.4.1 CombustionKoal Byproducts. Tyrone Generating Station generates 
bottom ash, fly ash, arid slag. Coal ash is accumulated in an ATR for subsequent reuse. 

As observed during the site visit by Black & Vea uate long-term options 
risideration for the for disposal and storage of coinbustion products is an 

this small, older unit. 

B. 1.7.4.2 General Facility Soli wastehefuse trash fiom 
operations arid maintenance at Tyro 

B. 1.7.4.3 Haza s noted in the 2007 Groundwater Protection Plan, the 
ally Exempt Sinal1 Quantity Generator 

is defined in Kentucky hazardous waste 

, ICDEP conducted a hazardous waste inspection in May 2008 and 
found no violatio 

B. 1.7.5 Oil Storage and Compliance. Originally published in 1973 under the 
authority of the federal CWA, the Oil Pollution Prevention regulation (40 CFR 112) sets 
forth requirements for prevention of, preparedness for, and response to oil discharges at 
specific non-transportation-related facilities. To prevent oil fioin reaching navigable 
waters and adjoining shorelines, and to contain discharges of oil, the regulation requires 
these facilities to develop and implement SPCC plans arid establishes procedures, 
methods, and equipment requirements. 
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EPA issued revisions to the Oil Poiliition Prevention regulation in 2002 that added 
new definitions and requirements for SPCC plans related to such items as clarification of 
appropriate secondary contaiiiineiit for tanks and pipelines, and including process oil use 
in the SPCC plan. In 2007, the EPA amended the SPCC requirements to extend 
compliance dates and clarify and/or tailor specific regulatory requirenients. Black & 
Veatcli notes that, as of this writing, the latest EPA rules'3 on SPCC plans require that 
existing facilities operating prior to August 16, 2002 amend their existing plan to coinply 
with the EPA's regiilatioiis by July 1, 2009. 

fiiel taiilts and a variety of transformer oil and lubricants. 
in the SPCC plan is a 500,000 gallon diesel/fiiel oil tank i 

Control and Countermeasures Plan dated Oct 006. This SPC 

containment area. 

a1 of compliance with EPA 
regulations as of the 2009 effective d 

Additionally, the facility has a 

a1 LIST Regiilations 40 CFR Part 280 and Kentucky 

round storage tank and serves as a transfer 
ilers and the building heat auxiliary boiler. 

Division of Waste 

two new 50,000 gallon tanks and a double-walled aboveground 

B.1,7.6 Emergency Planning. Black & Veatcli reviewed an inventory of chemicals 
used onsite as detailed in the Groundwater Protection Plan and in the 2007 TRI 
spreadsheet provided by EON. Section 3 13 of the EPCRA requires certain facilities to 
submit an annual TRI Report to the EPA. The purpose of TRI reporting is to inform local 

l 3  July 17, 2002, Final Revised SPCC Rule under 40 CFR 1 12, and May 16, 2007, Final Rule to Extend 
Deadlines Under SPCC Rule. 
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coininunities of potential hazards associated with TRI chemicals and facilities and to 
allow better response should a chemical release occiir. 

According to the TRI spreadsheet, the type and amounts of listed toxic materials 
(primarily byproducts of coal coinbustion) released to the environment by annual 
operations at Tyrone appear to be typical for coal power plants. EON provided a receipt 
fi-om the EPA dated June 18, 2008 confirming that the TRI submission for calendar 
year 2007 was received into the EPA database. 

Under EPA regulations, facilities that have hazardous chemicals and that store 

March 1 of each year 
sponse commissions 

iewed the 2007 

Emergency and Hazardous Chemical Inventory Form on 
and make the forin available to the public fi-om state e 

a postal return receipt attached. 
Tyrone Generating Station does 

RMP under the chemical accident prev 
is not required to have an 

B. I .  7.7 Noise. 

sues. Observations froin Black & Veatch’s 

Documents provided by EON did not include studies of any preexisting 
environmental conditions at the Tyrone Generating Station site (prior to current 
operations) or any investigations of ltnowri soil/groundwater contamination issues fiom 
past operations including prior ash landfills/basins, froin prior and ongoing management 
of coal onsite, and froin any historical spills or other previous releases at the site. Such 
historical contamination issues are typically riot siib~jected to any special requireinents at 
an active power generating facility unless specific local problem have been identified. 

No other issues of concern were identified from the review. 
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B.2 Combustion Turbine Plants 
B.2. I Trimble County Station Combustion Turbines Environmental 

Permit Status & Regulatory Compliance 
Primary environmental compliance programs at the facility are associated with air 

emission limits, wastewater discharge limits, inanagement of oil products, and safe 
management of chemical materials used onsite. Significant ongoing compliance 
programs are well established at Trii 
Numbers 5-1 0. 

Perinit status, compliance with permit requireme 
for these CT units were addressed i n  Siibsection 2.1.4, 
Conipliance for Trimble County Unit 
the KDAQ Air Quality Permit and the I<P emit. Additio 
include the BMP Plan and SPCC Plan, the 
Tier Two Emergency and Hazardous 
and reports include the CTs. Refe 
coinpliance status. 

Review 

IS and Regulatory 
se units include 

for a detailed discussion of 

The most significant findings o re listed below: 

B.2. 1. 1 Current 
B.2.1.2 Air. 

in. Based on the 9.5 ppin CO emissions liinit noted in the report, no 

to determine if these units were exceeding their 9 ppiri CO emissions limit. 

Revision 3) notes that the NO, annual emissions limit for the TC CTs is 
9 ppin (by volume at 15 percent oxygen, on a dry basis) arid 12 ppin on a 
hourly basis. The 2007 Annual Air Compliance Certification indicates 
that several of the TC CTs exceeded their emission limit in during the 
monthly periods of April, May, and June 2007. 

0 The current air construction and operating perinit (Permit No. V-02-043, 
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The 2007 Aiinual Air Compliance Certification indicates that the CT NO, CEMs 
for all six units were unavailable for greater than 20 percent of their operating time. 

On March 8, 2007, KDEP issued an NOV indicating that EON had failed to 
obtain a storm water discharge permit for the coristruction of a transmission construction 
lay-down site. In response to this NOV, on March 13, 2007, EON provided a written 
response to KDEP confirming that EON staff nieinbers had been inforined of the 
requirements for storm water control, including the requirenierit for permits and BMP 

and bid specifications to include requireinents for constructio ff permitting and best 
management practices to prevent erosion and control tation. Further, EON 
provided a completed Notice of Intent form and a Stori 

B.2.2 E. W. Brown Combustion Turbin 
Permit Status 8, Regulatory Compliance 

for these CT units were addressed i it Status arid Regulatory 

BMP Plan and S 

r a detailed discussion of compliance status. 
rovided by EON on August 22, 2008, the 

ere below permit limits. After reviewing this documentation, 

KDEP letter verifying the rescinding of the NOV was provided to substantiate the 
resolution of this issue. 

B.2.2. I Current Environmental Compliance. 
B.2.2.2 Air. The Year 2007 emissions reports for Unit 7 showed that there were a 
multitude of high NO, emissions periods that were reported. The reason code is 
unacknowledged so it is uncertain of the cause of this problem, but due to the nature of 
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exceedances that they have the same magnitude, the exceedances may have been caused 
by the same problem. This problem would need to be rectified to ensure fiiture 
compliance. 

B.2.3 
Permit Status & Regulatory Compliance 
Basis for Review 

Paddy’s Run Station Combustion Turbines 

this environmental section did not visit the site. Key do 
this review included the following: 

provided by EON for 

Title V Operating Permit (Perm 
Jefferson County APCD Co 
Effective Date: February 28, 20 

External environinental 
, Goldenburg, Schneider, and 

h 3 1, 2008, without attachments. 

Air Pollution Control District of Jefferson County for 

Title V Perinit Application Renewal, submitted to Louisville Metro Air 
Pollution Control District, dated June 1 I , 2004. 
July 1 , 2008 (effective date) Kentucky Pollutant Discharge Elimination 
System (KPDES) Perinit (Permit. No. KY0002071) issued by KDEP. 
Monthly Discharge Monitoring Reports for calendar year 2007. 

September 2007 Best Management Practices and SPCC Plan. 

1 of the Monitoring Plan Information, dated March 3 1,2008. 

P, 2007 Groundwater Protection Plan. 
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Tier Two Emergency and Hazardous Chemical Inventory Report for 2006. 
2008-2012 Cane Run Operating Plan (revised December 2007 - includes 
Paddy’s Run). 

Black & Veatch also obtained a summary of tlie facility’s compliance status from 
the EPA ECHO database on August 14,2008. 

B.2.3. I Current €nvironmenfa/ Compliance. Primary environmental compliance 
programs at tlie facility are associated with air emission limits, wastewater discharge 
limits, inanageinelit of oil products, and safe management of chemical materials used 
onsite. Significant ongoing compliance program are well established at Paddy’s Run. 

B.2.3.2 Air. The goal of the air environmental review was to review available 

review of this documentation should n 
rification of each 
lity. Instead, this 

potential concerns. It 
tified in the available 

documentation review was to attempt 
is possible that other compliance issu 
information. 

B. 2.3.2. I Air s air permit is a 
ued to LG&E on 

init is in effect for 5 years from tlie 
be submitted at least 6 months prior to the 

cation due to the 
According to the 
Title V renewal 

ins are findings from the document review: 
Station include a 

19.5 MW natural gas CT (PRl l), a 29 MW natural gas CT (PR12), and a 
170 MW natural gas CT (PRl3). 
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EON has submitted a 2007 Annual Air Compliance Certification 
indicating that it is in compliance with perinit conditions, with the 
exception of a few items. These and other items are noted below in 
greater detail: 
- Paddy’s R ~ i i  12 is subject to the federal NO, Budget Trading 

Program (40 CFR Part 97). A NO, Budget Application and 

rtifications were not 

ir Pollution Control 

allowance reconciliatio rtification for ~i 

Emission Monitoring ( 

r the Air Pollution Control 
e acceptance or potential 

nit’s 2007 hours of operation 
issue due to the 
sinall discrepancy w 

irbine 1.3 (PR1.3) which expired on February 28,2003. 
- Based on the construction permit (Permit No. 48-00-C) and the 

operating permit (Permit No. 130-97-TV), the facility has an 
annual NO, emission limitation of 100 tpy to avoid NO, RACT 
and PSD/nonattaininent NSR for the facility. Additionally, PR13 
cannot exceed 2006 hours during any 12 consecutive months. The 
2007 Annual Emission Inventory indicated compliance with these 
two requireinents. 
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- A review of compliance data available on the EPA Enforcement & 
Compliance History (ECHO) website shows no current or 
historical violations of the Clean Air Act for the facility. 

B.2.3.2.2 Future Air Compliance Issues. Recent changes in federal air regulations 
associated with mercury, acid mist, PM25, NOx, and SO2 (briefly described in 
Section 4.0) have led to industry uncertainty and clear disruption of air quality planning 

air programs must also be addressed on a program bas 
Because of the changes in the federal air programs, no at 

a combined strategy. 
rniining how these 

ed on a review 

which would require air considerations. 

B.2.3.3 Water. 
B.2.3.3.7 Water Supply. Drinlti unicipal system. The 

ociated with the most 

cooling water for o 

by the federal CWA, the NPDES perinit 

has a KPDES wastewater discharge permit (Permit. 

permit includes limits for such wastewater discharges as non-contact cooling water, 
cooler blowdown, and storm water runoff. Limits appear to be typical for small power 
generation facilities. The permit includes such reporting or monitoring parameters as 
temperature, flow, and suspended solids. 

Black & Veatch reviewed discharge monitoring reports for calendar year 2007. 
No issues of noncompliance were noted. 

162364-092308 B-74 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Appendix B 

B.2.3.4 Solid and Hazardous Waste. Paddy’s Run produces general refuse trash 
and small amounts of hazardous waste as defined in federal and state regulations. 
Environinental coinpliarice actions are suininarized below by general category. 

B.2.3.4.1 General Facility Solid Waste. General solid waste/refiise trash froin 
operatioiis and maintenance at Paddy’s Run (including maintenance waste and other 
nonhazardous waste) is stored onsite in trash compactors and dumpsters before being 
transferred to a licensed commercial landfill. 

6.2.3.4.2 Hazardous Waste. According to tlie SPC 
is a Conditionally Exempt Small Quantity Generator 
CESQC is defined in I<entucky hazardous waste regulations (40 

less than 2200 pounds of total waste 011 site at 
issues were noted in documents reviewed. 

6.2.3.5 Oil Storage and Comp 
authority of the federal CWA, the Oil 

ie Paddy’s Run facility 
hazardous waste. 

these facilities to 

ents. Black & Veatch notes that, as of this writing, the latest 
EPA rules14 on SPCC Plaris require that existing facilities operating prior to August 16, 
2002 airlend their existing plan to comply with tlie EPA’s regulations by July 1 , 2009. 

Paddy’s Run has a Best Management Practices arid Spill Prevention, Control and 
Countermeasures Plan dated September 2007. This SPCC plan responds to the EPA oil 
pollution prevention requireinents and serves as a best inaiiageinent practices plan as 
required by tlie KDEP wastewater discharge permit. Paddy’s Run handles thousands of 

’‘ July 17,2002, Final Revised SPCC Rule under 40 CFR 112, and May 16,2007, Final Rule to Extend 
Deadlines Under SPCC Rule. 
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gallons of oil products including fuel oil and a variety of transformer oil and lubricants. 
The largest oil vessel in the SPCC plan is a transformer holding inore than 22,000 gallons 
of oil. The Paddy’s Run SPCC plan describes compliance with EPA regulations effective 
in 2009. 

Inforination provided indicates that no major additional actions and expenses 
appear to be necessary for oil compliance. 

hazardous chemicals and that store more than the thresh 
chemicals must submit a Tier I1 Emergency and Hazardo 

state emergency response cominissions and the 1 
Black & Veatch reviewed the 2006 Tier 11 re 
chemicals to be typical for power plants. 

the chemical accident prevention provisions (40 C 
that Paddy’s Run operates below the t 
under EPCRA. 

ntity for any of the 
ical Inventory Form on 

Paddy’s Run does not store ammonia an 
Also, EON has determined 

reporting requirements 

B.2.3.7 Noise. 

sues. Observations from Black & Veatch’s 

facility and the company headquarters appear to maintain a 

Run. 
Otherwise, docunieiits provided by EON did not include studies of any 

preexisting environmental conditions at the Paddy’s Run site (prior to current operations) 
or additional investigations of known so il/groundwater contamination issues from past 
operations onsite, and from any historical spills or other previous releases at the site. 
Such historical contamination issues are typically not subjected to any special 
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requirements at an active power generating facility unless specific local problems have 
been identified. 

No other issues of concern were identified from the review. 
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6.3 Hydroelectric Generating Plants 
B.3. I Ohio Falls Hydroelectric Generating Station Environmental Review 
Permit Status & Regulatory Compliance 

This environrnental review was based on docuinents provided by EON, and fi-om 
observations fiom Black & Veatch staff who visited the facility in JUIY 2008. Authors of 
the environmental sections did not visit the site. Key documents provided by EON for 
this review included the following: 

e Recent sunimary of the facility’s compliance status fi-oni the EPA ECHO 
database on June 27,2008. 
LG&E Audit Report, August 6, 2004. 

LG&E Best Management Pra 
Countermeasures Plan, Decem 

Oxygen Monitoring PI 

, fi-om FERC to EON, regarding the 
n of the Ohio Falls Project. 

fi-om headwater projects. 

benefits derived from headwater projects. 

for benefits derived fiom headwater projects. 

for benefits derived fi-om headwater projects. 
Letter dated June 28, 2007 fi-om FERC to EON establishing annual fees 
for benefits derived froin headwater projects. 

6 Letter dated April 1 I ,  2003 from FERC to EON establishing annual fees 

6 Letter dated April 30, 2004 from FERC to EON establishing annual fees 
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Letter dated May 27, 2008 from FERC to EON establishing annual fees 
for benefits derived from headwater projects. 
Historic Properties Management Plan for Ohio Falls Hydroelectric Project, 
prepared by RHE Environmental, Inc., Septeinber 2 1, 2007. 

incident at Ohio Falls transinitting the Underwater Inspection Report 
prepared by their consultant, MHW. 

e Letter dated September 1, 2006 froni EON to FERC relating to the barge 

$635,817.00 for payment of headwater bel 

ect remains in 
good operating condition. 

ons sources at this facility, 
le, and no air permit is coinpliaiice with applicable air qualit 

required. 

B.3.1.3 Water. 

iver; the plant has no groundwater wells installed. 
ied by the Louisville Water Company. The FERC 

e of water power or s~~rplus  water of a government 

man-made ditches. Industrial, municipal, and other facilities inust obtain permits if the 
discharge directly into surface waters. EPA has delegated the authority to administer the 
NPDES permit program to the State of Kentucky (KDEP), which oversees the Kentucky 
PDES (KPDES) program. 

Ohio Falls has a KPDES wastewater discharge permit (KY0002089), effective 
JUIY I ,  2008, and expiring on July 30, 2013. The KPDES permit authorizes the discharge 
of non-contact cooling water, storin water runoff, sanitary wastewaters, and generator 
cooling water into the Ohio River. Specifically, the KPDES permit includes numeric 
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h i t s  for effluent froin Outfall 001 (non-contact cooling water and storm water runoff) 
for temperature (3 1.7" C), and requires reporting of total suspended solids (TSS) and pH. 
Discharge limits fiom Outfall 002 (sanitary wastewater) are applied to TSS, total residual 
chlorine (TRC), and carbonaceous biochemical oxygen demand (CBOD5). Outfall 004 
(combining outfalls 004 through 01 1 ) authorizes the discharge of generator cooling 
waters. Quarterly monitoring and sampling are required on all parameters. Limits and 
parameters appear to be typical for hydroelectric generation facilities. 

Black & Veatcli reviewed the discharge monitoring reports (DMRs) for calendar 
year 2007, along with the ECHO Reports mentioned above. ies of noncompliance 
were noted in 2007. 

the US. 
December 2003. 

The facility's BMP Plaii is coi 

waste as defined in federal and state regulatio ental compliance actions are 

B.3. 1,4. I Solid rination regarding generation or disposition of solid 

at 401 KAR 32 (Standards Applicable to Generators of Hazardous Waste) for which all 
hazardous waste generators are required to follow. 

The three categories of hazardous waste generators regulated include the 
following: 

e L,arge quantity generators (LQGs) (generating more than 2,200 pounds of 
hazardous waste per month); 

of hazardous waste per month); and 
e Small quantity generators (SQGs) (generating between 220-2,200 pounds 
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Conditionally exempt SQGs (CESQGs) (generating less than 220 pounds 
of hazardous waste per month). 

LQGs and SQGs are required to obtain a registration ID number; CESQGs are 
not. According to the EPA ECHO database on August 14, 2008, Ohio Falls is an active 
CESQG. The specific types of hazardous waste generated at the Ohio Falls facility are 
not known. 

B.3.7.5 Oil Storage and Compliance. 
authority of the federal CWA, the Oil Pollution Prevention r 
forth requirements for prevention of, preparedness for, a 
facilities storing or using oil in specified threshold aim 

Originally published in 1973 under the 
ons (40 CFR 112) set 
se to oil discharges at 

es storing in excess 

this writing, existing facilities are required to 
the 2002 regulations, and ill-iplement such plan, b 

Control and Counterineastire Plan, re 
ractices and Spill Prevention 

lant stores diesel fuel, 

acids for battery/baclc 

was included with ation reviewed by Black & Veatch. EON plans to 
s SPCC regulations, included revisions that 

s required by EPCRA/CERCLA, certain facilities 

extremely hazardous substances (EHS) to work with planning officials to develop 
comprehensive emergency plans. 

Section ,304 requires reporting of accidental releases of EHSs. 

l 5  Additional changes to EPA’s SPCC rules are expected when rules proposed on October 1,2007 become 
finalized. 
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Sections 31 1 and 312 require facilities to provide Material Safety Data Sheets 
(MSDSs) and chemical inventories of chemicals at their facilities to state and local 
agencies. 

Section 313 of EPCRA requires certain facilities to report on and subinit an 
annual TRI Report to the EPA. These chemicals and chemical categories are listed in 
40 CFR Part 372. Submittals continue in the saine fashion every year thereafter. The 
purpose of TRI reporting is to inform local communities of potential hazards associated 
with TRI chemicals and facilities, and to allow better response should a chemical release 
occ~ir. rito the environment 
including air, water, and land. Facilities are only subject 

Releases governed by the rules include all einis 

This facility does not store chemicals 
TRI reports. 

B.3.7.7 Noise. No noise issues w 
from conversations with facility staff. 

€3.3.7.8 F€RC Lice 
license to LG&E 

the provisions of the FPA. 
hio Falls and the compliance status of each are 

Status: No information regarding reqiiireinents for fishways was 
provided. Black & Veatch assuines that EON has not been requested to 
construct fishways. 

No. 19: LG&E/EON Inwt prepare an Historic Properties Management Plan that 
will include the conditions recoIilmended by the SHPO. 
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Status: LG&E has prepared a Historic Properties Management Plan for 
the Ohio Falls Project. The Plan was prepared by the BHE 
Environmental, Inc. and Sullebarger Associates, dated September 2 1 , 
2007. It included the recoinmendations of the SHPO. 

No. 27: The 1986 agreeinent with the Corps of Engineers required LG&E to 
nionitor dissolved oxygen (DO) and curtail generation during low DO conditions 

develop the DO monitoring plan in consultation wi Louisville District of 
the COE, the ICDEP, and the Olio River Val1 itation Commission 

Status: LG&E coiisulted as r d with the CO 
ORSANCO. They received 
ORSANCO which were addressed 

letter fiom EON to FE 

No. 28: (1) LG&E must file a pl e parking area and angler 

filed a recreation plan in compliance 
C license. FERC issued an Order on 

i@ing and approving the Recreation Plan under 
sed plan will include a parking lot and footpath 

2007, FERC specified that EON is not to begin widening the angler access 
path until the Historic Properties Management Plan required by 
Article 407 is approved by FERC to insure that no archaeological 
resources are disturbed. 

No. 34: LG&E must reimburse other licensees that improved the headwaters and 
benefited thein (Article 205). 
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Status: EON provided numerous letters from FERC identifying the 
amount of the required headwater benefits to be paid in a specific year. 
Documentation from FERC confirming actual payments of the benefits by 
EON in 2007 and 2008 was also provided. 

No. 35: LG&E can allow only ininor activities on the project land (like 
landscaping) without the permission of the Commission (Article 408). However, 

enhancing the scenic, recreational, and environmental 

Article 403: The run-of-river inode co 
this must be submitted to the Coinmissi 
license. 

val within 90 days of the 

Lire that the COE can meet its 
avigation requirements, details on the instrumentation 

ed to demonstrate compliance, and details on how 

E indicated that all communications with the 

e Indiana shoreline; these units will also be the last ones taken 

management control system along with meters to measure generation 
output from each of the generation units. It will also use its Generation 
Availability Data System to monitor when units are taken off line as 
requested by the COE due to low water flow and navigational concerns. 
The Plan also included confirmation of the appropriate consultation with 
the COE. 
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On August 2, 2006, FERC issued an Order Approving Run-of-River 
Operations Compliance Plan Under Article 403 to LG&E. 

Article 404: Within 90 days, a plan to monitor the DO level should be submitted 
to the Commission for approval. The Kentucky DEP and the Corps should be 
consulted regarding the sufficiency of the plan. 

Status of Article 404: Complete. Refer to No. 27 above. 

Article 406: Within 1 year, a recreation plan be submitted to the 
Commission for approval. 

It included the recoinmendation 

r historic preservation listed 
under requirement 19. 

the plan was prepared an ch assuines that it is being 

ectric project unless the state water quality 

n a request for certification within a reasonable 

the certification waived because the KDEP did not act on 

B.3.1.9 Other Issues. 

2006 Barge Incident 
On January 26, 2006, LG&E notified FERC that on that date two barges had 
impacted the upstream side of the Ohio Falls station. On February 9, 2006, in 
compliance with FERC regulations Parts 12.10 and 12.13, LG&E filed a written 
report of the incident with FERC. On April 6, 2006, FERC issued a letter to 
LG&E agreeing with the conclusions of L,G&E’s consultant, MWH, and requiring 
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that LG&E submit the final underwater inspection report. M W  prepared a 
Condition Assessment Report in May of 2006 that was submitted to FERC on 
September 12, 2006. L,G&E has thus satisfied all of FERC’s requirements 
associated with this incident. 

2008 Dain Safety Inspection 
On May 13, 2008, FERC conducted an operation inspection of Ohio Falls. In a 

operating condition. 

Permit Status & Regulatory Compliance 
In reviewing the compliance status 

determining whether the Dix project does o 
Black & Veatch reviewed a number of Orders iss 

e Docltet No. UL88-01: 
(November 19, 1987). 

e Docket No. UL88-1: a1 of Order Finding 

edural History and Current Status of FERC 

ristina Nygaard of Winston & Strawn, LLC directed to 

Overview 
On November 19, 1987, the FERC’s Office of Hydropower Licensing (OHL) 

issued an order finding that continued operation and maintenance of the Dix 
Hydroelectric Project, which includes the dam’s associated reservoir, Lake Herrington, is 
required to have a FERC license pursuant to Part1 of the Federal Power Act (FPA) 
because the project is located on navigable waters of the tJnited States. For reasons 
unrelated to navigability, Dix Dain is still unlicensed. 
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Brief History 
In 1922, the Dix River Power Company filed a declaration of iiitent to construct a 

dam across tlie Dix River in Mercer and Garrard Counties Kentucky with the Federal 
Power Commission (FPC) (later FERC). The FPC determined that no license was 
required because the project would be above the navigable portion of the Dix River and 
therefore its construction would not affect tlie interests of interstate and foreign 
commerce. Construction of the dam was completed in 1924. 

Kentucky Utilities (KU) informally objected to F November 19, 1987 
ruling requiring a license, arguing that the Director lack ated authority to issue 

Dix River is navigable at the project locati 
decisions by the Supreine Court had refined the 

findings or determinations as to whether n a license; it simply held 
that FERC is not leg obtain a license. The 1990 
Order also did not ke any specific course of action. 

int, but FERC currently has no plans to 

nlicensed list to the “commence investigation list” 

Until such time as the project is placed on the “commence 
C, the Dix Hydroelectric Project can continue operation 

without a FERC license. 
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C.q.1 Coal Supply Agreement between KU and Charolais Coal Sales and 
Phoenix Coal Corporation 

Kentucky IJtilities Company (KU) entered into an agreement with Charolais Coal 
Sales, LLC and Phoenix Coal Corporation on August I ,  2007 for the supply of coal. The 
term ends on December 3 1 , 2009, and does not contain a renewal clause. The agreement 
contains a termination clause for default of either party. This contract may be assigned 
with written permission of the other party. 

The quantity of coal to be delivered in each of the three annual periods is listed in 
the table below: 

The base quantity in each period is 
equal amounts. The delivery B) KU’s Green River 
Generating Station by truck. Th 1 is 50 percent froin the 
Caterpillarville Mine located in Hopki 0 percent from the Briar 
Hill Mine located in Muhlenberg Count 

price per tonnage is listed 
in the table below: 

There is a mon 
so adjusted monthly based on actual coal heat content versus 

on how the actual “As Received” Monthly Weighted Average Btu/lb (AMWA) for coal 
delivered during a calendar month varies from the minimum Guaranteed Monthly 
Weighted Average Btu/lb (GMWA). The contracted GMWA is equal to 11,500 Btu/lb. 
The calculation for the per-ton adjustment is as follows: 

AMWA - GMWA 
GMWA 

x Price Per Ton = Per Tori Adjustment 
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C.1.2 Coal Supply Agreement between KU and Covenant Coal 

KU entered into an agreement with Covenant Coal Corporation on May 1,2008 
for the supply of coal. The term ends on May 3 1 , 2009, and does not contain a renewal 
clause. The agreement contains a termination clause for default of either party. This 
contract may be assigned with the written permission of the other party. 

The approximate quantity of coal to be delivered in each month is 10,000 tons. 
The total supplied will be approximately 120,000 tons. The coal is to be delivered, FOB 
KlYs Tyrone or EW Brown coal stockpile, by truck. The so f the coal is fi-om the 
Cowpen No. 1 Mine located in Pile County, ICentucky. 

tonnage is listed in the table below: 

Corporation 

There is a monthly adjustmen 
the coal delivered. The price is also adjus 
versus assuined deliver 

actual coal heat content 
is included in the total base 

x Price Per Ton = Per Ton Adjustment 

reeinent with ICG, LLC on November 1 I ,  2004, for the 
s on December 3 1,201 0 and does not contain a renewal 

contract may be assigned with the written permission of the other party. The base 
quantity and the price of coal for the year 2010 are to be negotiated toward the end of the 
term. 
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PERIOD 
2008 
2009 
2010 

The quantity of coal to be delivered in each of the six annual periods is listed in 
the table below. The base quantity is to be delivered FOB KU’s EW Brown Station coal 
stockpile by truck and FOR railcar to Kentucky River Loadout near Typo, Kentucky, by 
train: 

BASE QUANTITY (TONS) 
400,000 (54,000 min, up to 108,000 tons by truck) 
200,000 (54,000 min, up to 108,000 tons by truck) 
Re-opener for 2010 

The contract price is set firin during the belo rice per tonnage is 
listed for truck and train: 

Annual adjustnients are made sel. There is a monthly 

heat content. This 
AMWA for coal d 

Ib. The calculation for the per-ton 

greement between KU and Little Elk Mining 

August 1,2005 for the supply of coal. The term ends on June 30, 2009, and does not 
contain a renewal clause. The agreement contains a termination clause for default of 
either party. This contract may be assigned with the written perinission of the other 
party. 

The quantity of coal to be delivered in  each of the four annual periods is listed in 
the table below. The base quantity is to be delivered FOB KU’s EW Brown coal 

162364-092308 c -4 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Appendix C 

PERIOD 
2008 
2009 

stockpile near Burgin, Kentucky by truck and FOB railcar at the Siginon rail loading 
facility near Hazard, Kentucky by train. The source of the coal is froni Little Elk Mining 
Company, LLC’s Little Elk Mine, from inultiple seains, located in Breathitt, Knott, and 
Perry Counties, Kentucky: 

BASE QUANTITY (TONS) 
800,000 (108,000 min, up to 216,000 tons by truck) 
130,000 (54,000 min, up to 108,000 tons by truck) 

tonnage is 

Annual adjustments are made based on the f diesel. There is a monthly 
adjustment for different levels of as he coal delivered. The 
price is also adjusted monthly based o ersus assumed delivered 
heat content. This adjustment is included in t rice, based on how the actual 
AMWA for coal deli from the inininiuin GMWA. 
The contracted G lculation for the per-ton 

er Ton = Per Ton Adjustment 

Nally and Hamilton 

ilton Enterprises, Inc. on 
er 3 1 , 201 1 and does not 

contain a renewal clause. The agreement contains a termination clause for default of 
either party. This contract may be assigned with the written perinission of the other 
party. There is a price review for price negotiation on this contract for the year 20 1 1. 

The quantity of coal to be delivered in each of the four annual periods is listed in 
the table below. The base quantity is to be delivered FOB railcar at the Balkan, Kentucky 
rail loading facility by train and FOB barge at the dock on the Big Sandy River by barge. 
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BASE QUANTITY (TONS) 
PERIOD EW BROWN CHENT 

2008 90,000 60,000 
2009 180,000 120,000 
2010 180,000 120,000 
201 1 I To be negotiated , To be negotiated 

The source of the coal is froin mines and facilities located in Knox, Bell, Harlan, Letcher, 
and Perry Counties, Kentucky; these are owned by Nally and Hamilton Enterprises, Inc.: 

, 

C.1.6 Coal S Agreement between KU and Perry County Coal 
Corporation 

KIJ entered into an agreement with Perry County Coal Corporation on 
July 1,2005 for the supply of coal. The term ends on December 3 1 ,  201 I and does not 
contain a renewal clause. The agreement contains a termination clause for default of 
either party. This contract may be assigned with the written permission of the other 
party. 

The quantity of coal to be delivered in each of the six annual periods is listed in 
the table below. The base quantity is to be delivered FOB KU’s Tyrone Station by truck. 
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The source of the coal is from Perry County Coal Corporation mines located in 
Perry County, Kentucky: 

The contract price is set firm during the below price per tonnage is 
listed for truck delivery: 

Annual adjustments are mad There is a monthly 
adjustment for different levels of ash, coal delivered. The 

ent versus assumed delivered 
heat content. This adj rice, based on how the actual 

e rniniinuin GMWA. 
The contracted G dation for the per-ton 

Price Per Ton = Per Ton Adjustment 

e American Coal 

Coal Company on 
April 7,2008 for the supply of coal. The term ends on June 30,2008 and does not 
contain a renewal clause. The agreement contains a termination clause for default of 
either party. This contract may be assigned with the written permission of the other 

party. 
The contract quantity is to be delivered monthly for a total of 20,000 tons. The 

base quantity is to be delivered FOR Green River Plant coal stockpile by truck. The 
primary source of the coal is fi-om Galatia Mine located in Saline County, Illinois. 
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The contract price is set firm, at $68.68 per net ton, for the duration of the 
contract. 

There is a inoiithly adjustment for different levels of ash, moisture, and sulfur in 
the coal delivered. The price is also adjusted monthly based on actual coal heat content 
versus assumed delivered heat content. This adjustment is included in the total base 
price, based on how the actual AMWA for coal delivered during a calendar month varies 
fiom the minimum GMWA. The contracted GMWA 
calculation for the per-ton adjustment is as follows: 

is equal to 11,800 Btu/lb. The 

AMWA - GMWA 
GMWA 

x Price Per Ton = 

Sales, LLC 
Louisville Gas and Electric Company 

with Patriot Coal Sales, LLC on January I ,  2008, 
on December 3 1,2009 and does not c 
termination clause for default of eith 

upply of coal. The term ends 
The agreement contains a 

y be assigned with the 

the table below. T 
Point 31.5 by barg 
Henderson County, I< any L.P.; Ohio County Coal Company; 

n County, Kentucky. 
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The contract price is set firm during the below periods. The price per tonnage is 
listed for barge delivery: 

2009 3 1 .OO 

There is a monthly adjustnient for different levels of ash, moisture, and sulf~ir in 

fiorn the minimum GMWA. The contracted GM 
calculation for the per-ton adjustment is as follo 

AMWA - GMWA x Price 
GMWA 

C.7.9 Coal Supply Agreem and KU and Smoky 

LG&E and KIJ entered into an Smoky Mountain Coal 
Mountain Coal Corporati 

Corporation on Jat 
December 3 1,200 
termination claus 

. The base quantity is to be delivered FOB to 
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The contract price is set firm during the below periods. The prices listed are 
determined by the quality of the shipment: 

There is a monthly adjustinent for different levels of oisture, and sulfur in 
ctiial coal heat content the coal delivered. The price is also adjusted monthly b 

froin the minimum GMWA. 

adjustment is as follows: 
The contracted GMWA is equal to 11, 

AMWA - GMWA 
GMWA 

C.l.10 Coal S 

. The term ends on December 3 1,2009 
greeinent contains a termination clause for 

ay be assigned with the written permission of the 

Loadout at Reso cly on the CSX Railroad by train. The source of the coal is 

The contract price is set firm, at $68.75 per ton, for the duration of the contract. 
There is a monthly adjustment for different levels of ash, moisture, and sulfur in 

the coal delivered. The price is also adjusted monthly based on actual coal heat content 
versus assumed delivered heat content. This adjustment is included in the total base 
price, based on how the actual AMWA for coal delivered during a calendar inonth varies 
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from the miniintiin GMWA. The contracted GMWA is equal to 12,000 RtuAb. The 
calculation for the per-ton adjustment is as follows: 

AMWA - GMWA 
GMWA 

x Price Per Ton = Per Ton Adjustment 

C.l.11 Coal Supply Agreement between LG&E and Alliance Coal, LLC 
LG&E entered into a coal supply agreement with Alliance Coal, LLC (Alliance 

an December 3 1 , 20 15, 
lly agree with rnutual 

December 3 1 , 201 1 unless otherwise extended to no 
subject to early termination if both LG&E and Alliance 
written agreement or there is a material breach 

Coal Synfuel Supply Agreement dated e 
Alliance Coal is providing feedstock to SSO in or 

quantity of coal synfuel that it will p 

synfuel that L,G&E purc 

ranges of 2.75 thro 
1.25 inillions of tons rnination. For the years after and 

the ranges of 2.5 through 3.5 millions of 
rough 1.5 millions of tons per year for the 

SSO to meet its obligations to 
to Alliance Coal as to the 

, Alliance Coal has to 
by the amount of coal 

all of such adjusted base quantity scheduled for a particular year for 
g party at its sole option may elect for the nonperfonning party 

calendar year in which undelivered quantities should have been delivered. 
Three coal delivery options are available. Delivery Option 1 is delivery of coal 

via rail from Hopliins County, Webster County Coal, or Pleasant View Mining rail 
loading facilities. Delivery Options 2 and 3 are via a barge, but Option 2 is from Tow 
Head Island (THI), which is at or near Mile Point 828 on the Ohio River, and Option 3 is 
fi-om Sebree Dock (Sebree), which is located at or near Mile Point 43.5 on the 
Green River. For the years including and after 2009, Option 4 provides for delivery from 
River View Dock located at or near Mile Point 842.9 on the Ohio River. Option 4 has a 
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Year 

2006’ 
2007 
2008 
2009 

delivered coal base price of $34.86per ton in the year2009. Any prices after and 
including2010 are to be negotiated by LG&E and Alliance Coal before May 1 of the 
prior year of purchase. 

The base price of the coal to be sold hereunder in the calendar years 2006 
through 2009 with respect to each of the FOR Delivery Options are shown below: 

Delivery Option 1 Delivery Option 2 Delivery Option 3 
FOB Rail FOR Barge THI FOB Barge Sebree 

($ per Ton) ($ Per Ton) ($ Per Ton) 

1.348 1.411 1.424 
32.09 32.48 33.50 
32.24 32.5 I 33.33 
33.80 34.21 34.97 
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respect to supplying or taking delivery of all of such adjusted base quantity scheduled for 
a particular year for any reason, the perforining party, at its sole option, may elect for the 
nonperforining party to iiialte up such undelivered quantities in the calendar year 
iminediately following the calendar year in which undelivered quantities should have 
been delivered. 

There is a monthly adjustment for different levels of ash, moisture, and sulfilr in 
the coal delivered. The price is also adjusted monthly based on actual coal heat content 
versus assumed delivered heat content. This adjustment is included in the total base 
price, based on how the actual AMWA for coal delivered dui alendar month varies 
froin the minimum GMWA. The contracted GMWA o 12,300 Btu/lb. The 
calculation for the per-ton adjustment is as follows: 

AMWA - GMWA x Price P = PerTonA 
GMWA 

C.7.73 Coal Supply Agreement between 
and LG&E and KU 

LG&E and KU entered into 

agreeinent will expire 
Coal, LG&E, and K 
breach that is not 
arid deliver coal to L, t the Midway Unit Train Facility rail 

6 on the Green River near Centertown, Kentucky. 

Quality 2 coal), for the year 2009, there is to be an ainount 

and including 2010 there are to be 4,000,000 tons of coal delivered (600,000 tons of 
which can be Quality 2 coal). For the year 2010, LG&E and KU have the right to 
noininate up to 1,500,000 tons of coal to be delivered by rail if LG&E and KU make such 
nomination in writing to Arinstrong Coal by September 1,2009. For the years after and 
including 201 1 , LG&E and KU have the right to noininate up to 2,500,000 tons of coal to 
be delivered by rail if LG&E and KU make such nomination in writing to Arinstrong 
Coal by September 1 of the preceding year. If KU and LG&E or Arinstrong Coal fails to 
perform with respect to supplying or taking delivery of all of such adjusted base quantity 
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scheduled for a particular year for any reason, the performing party, at its sole option, 
may elect for the nonperforining party to make up such undelivered quantities in the 
calendar year immediately following the calendar year in which undelivered quantities 
should have been delivered. 

The base price of coal to be provided to LG&E and K U  is based on dollarshon 
and determined by the calendar year i n  which the coal is delivered. Shown below is the 
contracted price of both qualities of coal scheduled for the years 2008 to 2015: 

livered during a calendar inonth varies 
r the per-ton adjustment is as follows: 

Price Per Ton = Per Ton Adjustment 

162364-092308 C-14 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Appendix C 

C.1.14 Fuel Purchase Order between COALSALES, LLC and LG&E and KU 
LG&E and K U  entered into a fliel purchase order with COALSALES, LLC 

(COALSALES) on May 13,2008, effective May 2 1 , 2008. The purchase order will 
expire on December 3 1 , 2009, subject to early termination if COALSALES, L,G&E and 
I<U mutually agree with Inutual written agreement or there is a material breach that is not 
a force majeure. The purchase order provides for COALSALES to sell and deliver coal 
to LG&E and KIJ FOB barge at Cora Terminal located at Mile Point 98.5 on the 
Mississippi River. 

Stations. The total 
quantity of coal to be supplied is approximately 200 s for the entire order. 

The coal is for Mill Creek, Triinble County, and 

net ton at 1 1,000 Btii for the year 2009. 
There is a inorithly adjustment for differe 

versus assumed delivered heat cont 
price, based on how the actual AMW 
froin the minimum GMWA. The calculati 

calendar month varies 

n COALSALES, LLC and LG&E and 

provides for COALSAL,ES to sell and deliver coal to LG&E and KU FOB railcar at the 
rail loading facility at Soinerville North, South, and/or Central rail loadouts near Oakland 
City, Indiana on the Indiana Southern Railroad and FOR barge at any one or all of the 
following facilities: the Patriot Dock at Mile Point 31.5 on the Green River (note: 
Patriot Dock is only used for the 2006 and 2007 years); the Evansville Terminal Dock, at 
Mile Point 858.3 on the Ohio River; the Caseyville Dock located at Mile Point 871.3 on 
the Ohio River; the Uniontown Dock at Mile Point 842.9 on the Ohio River; and/or the 
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Yanlteetown Dock at Mile Point 772.5 on the Ohio River (note: the Yanlteetown Dock 
and Uniontown Dock are only used for the years 2008 and 2009). 

There are two types of quality of coal to be delivered. The miniinurn GMWA for 
Quality A is 10,850 RtuAb, whereas the GMWA for Quality B is 11,000 BtuAb. The 
inininiuin GMWA for the years 2008 and 2009 is 11,000 Rtdlb for both the rail and 
barge deliveries. 

The base quantities to be sold and delivered by COALSAL,ES for the contracted 
term are shown below: 

If COALSALES fails to SLIP G&E fails to take all of 
y reason, the performing 

COALSALES for the contracted term 

162364-092308 C- I  6 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance tipon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Appendix C 

The minimum GMWA for Quality A is 10,850 Btu/lb where the GMWA for 
Quality B is 11,000 Btu/lb. The minilnuin GMWA for the years 2008 and 2009 is 
1 1,000 Btu/lb for both the rail and barge deliveries. 

There is a monthly adjustment for different levels of ash, moisture, and sulfbr in 
the coal delivered. The price is also adjusted monthly based on actual coal heat content 
versus assumed delivered heat content. This adjustment is included in the total base 
price, based on how the actual AMWA for coal delivered during a calendar month varies 
from the minimuin GMWA. The calculation for the per-ton adjustment is as follows: 

AMWA - GMWA 
GMWA 

x Price Per Ton = 

No. 1, LLC; Charolais Coal Resources, LLC; 
Coal) on December 2 1, 2006, effective January 1, 
December 3 1,20 10, subject to earl 
mutually agree with mutual written a 

LG&E and ICIJ FOB b 

Charolais Coal, E’s Contract No. LGE05011 had 
red, which shall be carried over to this 

The agreement will expire on 
is Coal, LG&E and KU 

rial breach that is not a 

.2 on the Green River. 

years 2007,2008, and 2009. 

The base quantity of coal for the year2009 will be a 

fails to supply or deliver, or KU and LG&E fail to take all of such adjusted base quantity 
scheduled for a particular year for any reason, the performing party, at its sole option, 
may elect for the nonperforining party to make up such undelivered quantities in the 
calendar year immediately following the calendar year in which undelivered quantities 
should have been delivered. 

The base price for coal for the year2008 is the weighted average price of 
approximately 200,000 tons (carried over from Contract No. LGE0501 I), at a base price 
of $29.61 per ton and 500,000 tons (new for 2008), at a base price of $34.00 per ton. The 
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base price for coal for the year2009 is the weighted average price of approximately 
200,000 tons (carried over from Contract No. LGE0501 l), at a base price of $29.61 per 
ton and 1,000,000 tons (new for 2009) at a base price of $35.00 per ton. The base price 
for the year 20 10 is $36. I0 per ton. 

There is a monthly adjustment for different levels of ash, moisture, and sulfLir in 
the coal delivered. The price is also adjusted monthly based on actual coal heat content 
versus assumed delivered heat content. This adjustment is included in the total base 
price, based on how the actual AMWA for coal delivered during a calendar month varies 
from the ininiinum GMWA. The GMWA for the contrac 1 to be delivered is 
11,500 Btu/lb. The calculation for the per-ton adjustinen 

GMWA 

C.I. 17 Barge Transportation Agree 

LG&E and I W  are counter 
Crouse Corporation. The agreement 

agreement or there is a I 

for Crouse Corpora 
barge at the various 

Corporation 
portation agreement with 

1 , 20 13, subject to early 

d KU include Mile Point, Mill Creek 

The rates set forth in Subsection 7(A) in the agreement 

thereafter. Sixty percent (60 percent) of the base rate changes as a result of the percent 
change froin the base PPI Industrial Commodities Iiidex Less Fuels and Related Products 
and Power found in Table 8 of the Producer Price Indexes, published inorithly by the IJS 
Department of Labor, Bureau of Labor Statistics (PPI) first published for the agreement 
term. Twenty-five percent (25 percent) of the base rate changes in proportion to changes 
in the average price of diesel fuel. Five percent ( 5  percent) of the base rate changes as a 
result of changes in taxes. Ten percent (1 0 percent) of the base rate is fixed. 
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C. I. 18 Railroad Transportation Contract between LG&E and PAL 
LG&E entered into a railroad transportation contract with Paducah & Louisville 

Railway, Inc. (PAL) on March 13,2006, effective April 1 , 2006. The agreement will 
expire on December 3 1,201 1, subject to early termination if both LG&E and PAL, 
mutually agree with mutual written agreement or there is a material breach that is not a 
force majeure. The contract stipulates that PAL provide railroad transportation services 
and equipment and track riecessary for the rail transportation of coal via railcar from 
Cardinal Mine Station, Ciinarron Mine, or Dotikito to LG&E’s Mill Creek Plant at 
Kosmosdale, Kentucky; Cane Run Plant at Louisville, I< y; or the Jefferson 
Riverport at Louisville, Kentucky. 

amounts to 2,000,000 tons per calendar year. 

volume level greater than 2,500,000 tons, then th arantee mist be guaranteed 
er loaded trains to LG&E 

loading of said train is completed by 3 

transportation and deli 

C. I. 18 Railroad Transportation Contract between LG&E and PAL 
LG&E entered into a railroad transportation contract with Paducah & Louisville 

Railway, Inc. (PAL) on March 13,2006, effective April 1 , 2006. The agreement will 
expire on December 3 1,201 1, subject to early termination if both LG&E and PAL, 
mutually agree with mutual written agreement or there is a material breach that is not a 
force majeure. The contract stipulates that PAL provide railroad transportation services 
and equipment and track riecessary for the rail transportation of coal via railcar from 
Cardinal Mine Station, Ciinarron Mine, or Dotikito to LG&E’s Mill Creek Plant at 
Kosmosdale, Kentucky; Cane Run Plant at Louisville, I< y; or the Jefferson 
Riverport at Louisville, Kentucky. 

The contracted quantity of c 
amounts to 2,000,000 tons per calendar year. 
April 15 of each year during the te 
volume level for the next calend 
volume level greater than 2,500,000 tons, then t 
by LG&E for a minimum of 3 
destination(s) by the first 7 a.m. 
loading of said train is completed by 3 

transportation and deli 

arantee mist be guaranteed 
er loaded trains to LG&E 

Base Rates ($ per Ton) 
Destination: Mill Creek (Kosmosdale, Kentucky) 
Orinin I All Aluminum Trainset I Steel Trainset 
Ciinarron Mine, Kentucky $3.46 $3.56 
Cardinal Mine, Kentucky $3.46 $3.56 
Dotiki, Kentucky $4.15 $4.25 
Destination: Cane Run or Jefferson Riveroort (Louisville. Kentuclcv) 
Orinin I All Aluminum Trainset I Steel Trainset 11 
Ciinarron Mine, Kentucky I $3.88 $3.98 
Cardinal Mine. Kentucltv I $3.88 $3.98 
Dotilii, Kentucky $4.59 $4.69 

162364-092308 C-I  9 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Appendix C 

Included with the base rate is an All-Inclusive Index Less Fuel With Forecast 
Error Adjustment (AAR Index) that is issued quarterly by the Association of American 
Railroads. The base AAR Index for the first quarter of 2006 equaled I 1 1.2. This percent 
change in the AAR Index for each calendar quarter (based on the base AAR Index) is 
then niultiplied by the given base rates to provide new rates for each new quarter within 
the contracted term. There is also a fuel surcharge applied to every new quarterly rate. 
The fuel surcharge equals the actual price per gallon minus the base fbel price per gallon 
quantity times the average fuel usage to move a unit train fiom PAL-served mines to 
LG&E's destinations, quantity divided by the tons of coal delivered. These new 
quarterly rates are what LG&E will have to pay PAL fo 
of coal. 

portation and delivery 

than the standard iiionthly loading quantity, 
shortfall by multiplying the amount of the sho 
applicable fuel surcharge, if any) in effect 

d CSXT/TTI Railroad 
KU entered in ith CSX Transportation, Inc. 

(CSXT) and TI Transportation Railroad, Inc. (TTI Railroad) on 

road transport coal in joint-line service from 

60,000 net tons fiom Balkan, Kentucky and 40,000 net tons from Brookside, Kentucky. 
For the years 2009 to 20 10, there are to be 100,000 net tons of coal to be transported from 
Balkan, Kentucky. 

The base rate for the transportation is $10.31 per net ton for CSXT-owned or 
CSXT-leased open-top cars, and $9.81 per net ton for KU-supplied aluininuin rapid 
discharge coal hoppers with no mileage or per diem payable by CSXT or TTIS. Both 
base rates include the cost of dumping. Beginning J ~ l y  1, 2008, the rate will be adjusted 
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I D 

Cane Run 100 545 13,080 NIA 
Mill Creek 100 690 16,560 NIA 
Paddy’s Run 60 1,800 NIA 43,200 

quarterly by multiplying a Rail Cost Adjustment Factor (RCAF) by the percentage 
change from the previous quarter to the current quarter in  the RCAF, issued and 
proinulgated by the Surface Transportation Board (STB). In no case shall the rate go 
below the initial base rate. In addition, HDF Fuel Surcharge Publication 8661 shall be 
applied to every quarterly rate. 

Generation 
Facility 

C.1.20 Special Contract for Firm Gas Sales & Firm Transportation Service 
between Gas Distribution Business of lG&E, Electric Generation 
Businesses of LG&E and KU 

LG&E, on behalf of its Gas Distribution Busi 
“Company,” has a special contract for Gas Sales and Tr 

“Customer,” effective as of November 1 , 2007 
sales service for a portion of its requirement 
requireinelit is managed and procured by the Cus 

electric generation facilities. 
on October 3 1,2008. 

nnually and continues in 
n notice 1 year prior to the full force until termi 

effective terrninati 

pipeline. The maximum hourly rate and 
ion and planning purposes, because the 

portation service in excess of the inaxiinuin rates 

Pressure Hourly Rate Mcflday 

Mcflhour Sales Transport 
(MDP) 

Psig 

Grand Total I - I  3,035 I 29,640 I 43,200 11 
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Description 
Monthly Customer Charge per Generation Facility 

The applicable rates and charges for firm sales and transportation service are as 
summarized in the table below. The saledtransport inonthly billing demand is the greater 
of the saledtransport MDQ, as listed in the table above, or the highest daily volume of 
gas delivered on any day during the month or during the I 1  preceding inonthly billing 
periods. 

Rates and Charges 
Sales Transport 

$68.00 $686.00 

Monthly Demand Charge per Mcf I $8.30 I $2.43 

s Gas and KU 
Texas Gas Transmission, 
is agreement will extend 

equent rollover term, this 
er term of 1 year, unless 
ry or rollover term by 
advance written notice 

I1 deliver natural 
an Energy-Perryville 

ry point (Latitude 38-33-53, Longitude 85-1 8-25) 

s are provided by 
capacity (the un- 

aily quantities to 
2008 to 2010 are 

59,000 MBtu/D (59,000 MBtu/D being nominated or un-nominated, with a maximum un- 
nominated quantity of 177,000 MBtu). The contracted daily quantities to be delivered for 
the months of June to September for each year 2008 to 2010 are 151,000 MBtu/D 
( I  00,000 MBtu/D being nominated quantities, IS 1,000 MBtu/D being iin-nominated 
quantities, with a maximum un-nominated quantity of 453,000 MBtu). The total 
entitlement(s) of suininer quantity for the years of 2008 to 201 0 is 22,02 1,000 MBtu. 
The contracted daily quantities to be delivered for the suininer season beginning 

LLC (Texas Gas) effective April 1 ,2  
through October 31,2012. At the end of the t 
agreement will autoin 
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April 1, 201 1 are 15 1,000 MBtu/D (1 00,000 MBtu/D being nominated quantities, 
15 1,000 MBtu/D being un-nominated quantities, with a maxiintiin un-nominated quantity 
of 453,000 MRtu). The total entitlement(s) of suininer quantity for the year 201 1 is 
27,633,000 MBtu. 

The contracted daily demand rate for the delivery to the primary delivery point 
(Bed ford No. 2 [Trimble County], Meter No. 1522) or alternate delivery points 
(L,ebanon-Texas Eastern, Lebanon-Dominion, Lebanon-Columbia, L,G&E/Meter 

Dyersburg, Egan, Evangeline, and Iowa) for April 1 , 2008 h October 31, 2010 is 
the lower of $0.3461/MBtu or Texas Gas’ maxiintiin t and for April 1,201 1 

s’ inaximuin tariff 

KU’s daily deinaiid rate plus $0.01 67/MBtu 
Texas Gas’ Maximum Zone 4 SNS Rate. 
$0.3673/MBtu for April 1, 2008 through Octob 

April 1, 2008 through 
ctober 31, 2012. Any 
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D. 1. I Lime Supply Agreement between Chemical Lime Company of 

LG&E entered into a lime ~ ~ t p p l y  agreement with Chemical Lime Company of 
Missouri, Inc. (Chemical L h e )  effective September 1 , 2007, and extending through 
August 3 1 , 20 1 1 unless terminated earlier. 

There is no renewal provision for the agreement beyond the current term specified 
above. The overall agreement may be terminated if either party breaches its terms or 
conditions and the breach continues for 30 days after written notice froin the non- 
breaching party. In addition to the right to terminate, the n ching party niay also 
seek IawfLil or equitable remediation for the breach. Che ime may also terminate 

Missouri, Inc. and Louisville Gas 8 Electric Company 

cannot meet its obligations, LG&E has the right 

considered a breach of the agreement. 

ternate products froin third 
part of LG&E will not be 

i l l  supply LG&E with 

niay elect for its product to 
be sourced froin 

iinatic tank truck. Once it arrives at the 
slaked by Chemical Lime or one of its 

t in the slaking process waste material has been 

follows: 
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The freight price for the first contract year will be $32.78 per ton and will be 
adjusted at the beginning of each contract year in accordance with the previous year’s 
base freight price and inforination gathered from the quarterly unadjusted Rail Cost 
Adjustment Factor from the Association of American Railroads. 

The freight price for each contract year following the first contract year will be 
calculated using the following formula: 

Freight Price = Base Freight Price (Average Quarterly Unadjusted Rail cost 

Year’s Same Four 

from previous months, information from a pre-c 
agreement, and a percentage inonthly weig 
will pay a fixed inonthly slaking fee to Chein 

0.1.2 Limestone Supply Agree tone Company and 

(Mercer Stone), a 
June 15,2007, and co 

one to sell and deliver limestone from 
urg, Kentucky to KIJ’s Brown Station. KIJ will use 

inore of its Brown Station flue gas desulfurization 

ent. The limestone is to be shipped via truck. Deliveries 

Transportation rules and regulations. 
Between March 1 and May 1 of2018, both parties will attempt to negotiate for 

prices, terms, and conditions to extend the agreement beyond its current term. If the 
parties cannot reach an agreement, then this agreement will terminate as of 
December 3 1,201 8, without liability to either party. 

Mercer Stone’s failure to comply with Kentucky Department of Transportation 
rules could result in  suspension of the supply agreement. Failure to provide the adequate 
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quality or aniount of limestone in a timely manner, or to quickly and effectively address 
such issues could also be cause for KU to end the agreement. If either party coininits a 
material breach of its obligations, the other party inay file notice of its intention to 
terminate the agreement. Both parties have the right to suspend the agreement in 
instances of force majeure. 

The contracted quantities to be delivered for the year 2009 inay range anywhere 
from zero tons up to a niaxinium of 250,000 tons annually. For the years 2010 through 

maxiintiin of 250,000 tons annually. The limestone will iiinal 1-114 inch size 
(90 percent < 1-1/4, 100 percent < 1-1/2). 

through 201 8) will be firm during each time 

shipped under this agreement. 

shortfall less t above described miniinurn annual quantities during any calendar 
he applicable tonnage shortfall rates are as listed in the above 

state statutes, regulations, or other impositions on the limestone to be supplied, including 
but not limited to tax increases or decreases. The other acceptable price adjustments are 
changes to the specifications for limestone size, cleanliness, or associated fuel index 
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pricing. In these instances, an increase of $0.60 per ton would be added to the base price 
should K1.7 request an alternate size limestone, and an increase of $0.50 per ton would be 
added should KU request clean limestone. The base price is also subject to the following 
diesel fuel price adjustment calculation: 

$0.70 per ton x [(DFIc,i,r,nJDFIb,,,) - 11 

arithmetic average of January, February, and March 2 -Commodities No.2 

corresponding to January 1, April 1, J ~ l y  1, and 
starting in 2009. 

and LG&€/KU 
t with Mulzer Crushed 

Point 647 on the Ohio 
Ohio River for the 
agreement starts on 

0th parties will attempt to negotiate for 

parties cannot reach an agreement, then this agreement will terminate as of 
December 31,2012, without liability to either party. Mulzer’s failure to deliver, unless it 
is a force majeure, will constitute a material breach and the agreement can be terminated 
by LG&E/KU. 

There are two limestone sizes specific to the contracted deliveries. Size 1 is 
limestone of 1-1/4 inch size (100 percent < 1-112 inches, 95 percent < 1-114 inches) for 
LG&E and nominal 3/4 inch size (100 percent < 1 inch, 90 percent < 314 inch) for K1.7. 
Size 2 is limestone of nominal 1 inch size (90 percent < 1 inch) stone to LG&E. 
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Year 
2008 
2009 

Base Price Freight Freight Quantity Quantity 
per ton Bed ford Ghent Min tons Max tons 
$90.00 $89.61 per ton $88.40 per ton 1 1,000 14,600 
$90.00 To be determined To be determined 26,000 35,000 

Solvay’s failure to deliver, unless it is a force majeure, will constitute a inaterial 
breach, and the purchase order can be terminated by LG&E/KU. 
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and interconnection ' 
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E. 1. 1 Interconnection Agreement between LG&E and Southern Indiana 
Gas and Electric Company 

The Interconnection Agreement (IA) is between L,G&E, and Southern Indiana 
Gas and Electric Company (Southern Indiana), which is a subsidiary of Vectren 
Corporation (Vectren). 

The IA is effective dated December 1, 1968. This IA has been supplemented arid 
amended inultiple times, even as most recently as 1982, with a conformed copy of the IA 

provide thirty (30) months notice in advance. However, diffe hedules within the IA 
have different termination agreements. Schedules A-R, F, H, 
and J-M, either party must provide twelve (12) in ance. In order to 

In  order to t 

with at least thirty (30) days’ written notice. 

interconnections between the transmission systems o 
IA governs only the continuity of i 

The purpose of the IA is to define 

ithin the IA define t e r m  

Southern Indiana. Th 
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Schedule 
A 

C 

F 

G 

H 

J 

K 

L 

M 

DescriDtion 
Emergency energy 

Economy energy 

Coordination of scheduled 
maintenance of generating 
facilities 
Facilities rental, Cloverport 
Switching Station 

Fuel conservation power and 
energy 

Southern Indiana power an 
energy 

Pricing 
Greater of $0.30 per ltWh or out-of-pocket 
cost 
Price will be negotiated and agreed upon by 
authorized representatives prior to any 
transactions involving the delivery and 
receipt o f  economy energy. Any third party 
aizreeinents will be out-of-Docket exDenses. 
1 10 percent of the out-of-pocket cost of the 
supplying party. 

out-of-pocket-cost. 
LG&E to pay demand charge at the specific 
defined rates outlined in Schedule H. Rates 
are defined by yearly, monthly, weekly, 
daily, and hourly maximums. 
LG&E to pay 100 percent of all demand 
charges charged by third party plus monthly 
demand charges at the agreed rates. 
Southern Indiana to pay inonthly demand 
charge at agreed rates. 
Southern Indiana to pay 100 percent of all 
deinaiid charges charged by third party plus 
monthly demand charges at the agreed rates. 
Energy charges to be equal to return of 
equivalent energy or billed out-of-pocket 
msts plus up to ten percent. Third party 
diversity has separate pricing schedule. 
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The interconnection points (POI) subject to the agreement are as follows, unless 
the parties agree upon additional new locations: 

POI 
1 

POI Description 
“Cloverport POI” At the poiiit LG&E’s Cloverport Switching Station, near the 
town of Cloverport in Brecltinridge County, Kentucky, where the terminus of 
Vectren’s 138 kV transmission line connects with LG&E 138 ItV facilities. 

synchronous operation of both parties’ transin 
The parties are responsible for ope 

utilities practice at their sole expense. 

E. 1.2 Interconnection Agreem 

n the effective date of August 1, 2006, for an initial 
ear, the agreement will be renewed annually unless 

law inay require. 
The purpose of the IA is to define the governing t e rm and conditions for the 

wire-to-wire interconnections between the transinission system of KU and RREC. 
According to this IA, each party agrees to operate and maintain its transmission systein, 
including all equipment and facilities, in a manner that is consistent with good utility 
practice. It is the goal of both parties to minimize electrical disturbances and interruption 
of services. This IA is applicable to the physical interconnection of the transmission 
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system and interconnection facilities at the POI. The POIS subject to the agreement are 
as follows: 

POI 
1 

2 

3 

4 

POI Description 
“Hardinsburg Interconnection Point.” At the point where BREC’s 138 ItV 
single-circuit transmission line extending froin BREC’s Hardinsburg 138 kV 
Station is connected at IW’s Hardinsburg 138 1tV Station. The interconnection 
metering is owned by KU. 
“Green River Interconnection Point.” This point is where RREC’s 161 ItV 
single-circuit transmission line extending from 
Station is connected to the KU Green River 161 

Wilson 345/161 1tV 
1tV Station. The 

“Daviess County No.2 Interconnectio 
345 ItV single-circuit transmission lin 

The execution of the IA is a d operating committee 
s principal duties are to consisting of members from both KU an 

establish operating, co 

and testing its own 

er 3 I ,  1985, and is renewable biannually unless or until terminated 

least 24 months’ notice of termination. 
The purpose of the IA is to define the governing terms and conditions for the 

wire-to-wire interconnection between the transinission systems of LG&E and BREC. 
The IA governs the iiirnishing of mutual emergency and standby assistance, the 
interchange, sale, and purchase of energy to affect operating economies, the coordination 
of maintenance schedules of generating arid transmission facilities, and the sale and 
purchase of short-term electric power and energy available on the system of one party 
and needed on the system of the other. 
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The POI subject to the agreement is at LG&E’s Cloverport Substation, where the 
138 kV facilities of LG&E are connected with the terminals of RREC’s 138 kV 
transmission line. 

According to the IA, both parties are to operate their facilities in  order to provide 
synchronous operation for three-phase, 60 hertz energy to be delivered at the nominal 
voltages at the POI. Also, both parties are io establish an operating coininittee to control 
the time, fiequency, energy flow, power factor, voltage, and other similar matters relating 
to satisfactory synchronous operation of the transmission systems and interconnection 
facilities. No party is obligated to either receive or deliver r power for the benefit 
of the other party or when doing so inay introduce objec perating conditions on 

distribution of reactive power. 

transmission systems and interconnection facilitie 

E. 1.4 Interconnection Agre 

Each party is responsible for oper 

Cooperative and €ON 
East Kentucky Power 

Cooperative, Inc. (E 

er to terminate the agreement, a party inust 
nths in advance. The agreement, however, inay be 

including all equipment and facilities, in a manner that is consistent with good utility 
practice. It is the goal of both parties to minimize electrical disturbances and interruption 
of services maximizing continuous synchronous operation. The IA is applicable to the 
physical interconnection of the transmission systems and interconnection facilities at the 
POIS. 

There are 63 POIs subject to the agreement. A detailed list and description of the 
POIs is in  Appendix I of the IA. The 63 POIs consist of voltage levels of 69 kV, 138 kV, 
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and 161 1tV. Each POI has a normal status of either “closed” or “open.” This 
designation is listed to maximize performance and operation. 

The parties are to establish an operating committee to control the time, frequency, 
energy flow, power factor, voltage, and other similar matters relating to satisfactory 
synchronous operation of the transmission systems and interconnection facilities. The 
coininittee is also responsible for the rules and standards for testing and calibrating 
metering equipment. 

Each party is responsible for operating, maintaining, and testing its own 
transinission systems and interconnection facilities at its respective sides of the POI at its 
sole expense. 

E. 1.5 Interconnection Agreement among Duk 
The IA is among Duke Energy Shar 

Midwest Independent Transmission System 
acting as agent for The Cincinnati Gas & Electri 

agent for LG&E and I<U. 

term of ten (10) years. After the tenth a greenient will be renewed in 
successive twelve (1 e agreement, a 
Transin issi on 0 w st 12 months in 

without regard to the expiration of any 

The IA is effective, based on t 

between the two it does not govern the transmission services or power sales 

interconnection of the transmission system and interconnection facilities at the POIs. 
This agreement does not obligate either TOP to provide or receive any service. 
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POI 

The interconnection points subject to the agreement are as follows: 

I 

2 

3 

4 

7 

8 

Description 
At the point where the I<U and Duke Energy Indiana Fairview - Ghent 138 kV 
transmission line is interconnected at the Indiana - Kentucky state line. 
At the point where the KU and Dulse Energy Indiana 34.5 kV Ratesville - 
Ghent 34.5 1tV transmission line is interconnected at the Indiana - Kentucky 
state line. 

LG&E’s 138 kV transmission line c 

between its Northside Subs Indiana and the Reargrass 

Ps shall act and operate their facilities in order to 
t with good utility practice. Also, the TOPS shall 
members of this coininittee shall be responsible 

y, energy flow, power factor, voltage, and other similar 
ctory synchronous operation of the transmission systems and 

that no TOP shall be obligated to either receive 
or deliver reactive power for the benefit of the other TOP or when doing so may 
introduce objectionable operating conditions on the system. Instead, the operating 
corninittee will establish: (a) voltage levels to be maintained, and (b) “operating 
procedures for establishing and inaintaining an equitable distribution of reactive power.” 

Each TOP is responsible for operating, maintaining, and testing its own 
transmission systems and interconnection facilities at the POI at its sole expense. 
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E. 1.6 
The Amended arid Restated IA is between the Ainericari Electric Power Service 

Corporation (AEP) and EON. AEP is acting as agent for Kentucky Power Company 
(KPCo), Appalachian Power Company (APCo), and Ohio Power Company (OPCo). 
EON is acting as agent for LG&E and KIJ, jointly LG&E/KU. 

The IA is effective, based on the effective date of July 1,2007, for an Initial Term 
of five ( 5 )  years froin February 28, 2006. This IA is an Amended and Restated IA to the 
one dated February 28,2006 between AEP and EON. After the fifth anniversary from 
the original date, the agreement will be renewed in successiv e ( I  2) month periods. 
In order to terminate the agreement, either party must written notice at least 

JM, written notice 

Interconnection Agreement between AEP and EON 

IA can be terminated. 
The purpose of the IA is to defiiie the 

system, including all 
utility practice. AEP 

satisfactory operation erconnection facilities. This 
includes establish and billing procedures, coordinating maintenance 
schedules, and est 

operations, it may be required for each party 
ion from meters and equipment at a POI. Energy 
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The points of interconnection subject to the agreement are as follows: 

POI 
1 

2 

Description 
“Hillsboro-Kenton Interconnection Point.” At the point where AEP’s 138 kV 
single circuit line extends from AEP’s Hillsboro 138 1tV Station and is 
Connected to EON’S Kenton 138 kV Station. 
“Rodburn Interconnection Point.” At the point where AEP’s 69 ItV single 
circuit line extends from AEP’s Morehead 69 ItV Station and is connected to 

in Wooten Statio nected to EON’S 

Each party is responsible for operating, aining, and testing its own 

E. 1.7 Independent greement between 

on the effective date of June 1, 2006, for 
hich, each successive subsequent term will be for 

duties for a tra 
performed during t 

LG&E/I<U will pay the IT0  for the entire initial term, on or before the start of 
each contract year $3,340,000 annually. This annual fee accounts for $390,000 for 
capital costs and $2,950,000 in operating costs. Compensation for subsequent terms will 
be negotiated by the parties in good faith and will be based on the prior year’s contract. 
Should LG&E/IW terminate the agreement early, the IT0 is not obligated to refund any 
amount of money. However, should the IT0  or the IT0 and LG&E/KU jointly terminate 
the agreement, an amount will be refunded for the portion of services not rendered. 

isition period will be negotiated at that time. 
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LG&E/IW and the IT0 will each appoint a contract manager that will serve as its 
primary representative under the agreement. The contract managers will have overall 
responsibility for managing and coordinating the party’s responsibilities. The IT0 will 
work and coordinate reliability planning and operation activities with LG&E/KU’s 
designated reliability coordinator, Tennessee Valley Authority. 

The ITO’s (SPP) lead responsibilities under this agreement can generally be 
summarized below. 

Function 
1 

2 

3 

4 

5 

6 

7 ers concerns, 
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The full functions assigned to the ITO are described in detail in an attachment to 
LG&E/l<U’s latest Open Access Transmission Tariff (OATT) document. 

LG&E/l<lJ is to remain the owner of its transmission systems and is thus 
responsible for providing transinission interconnections and services to eligible 
customers. 

The respective parties will own, and continue to own, any and all trade secrets, 
intellectual property, and processes and designs that were owned prior to entering the 

duties. 

and TVA 
The Joint Reliability Coordination Agr 

lndependent Transmission System Operator, Inc. 
(PJM), and Tennessee Valley Authority (TVA). 

about May 20,2004. 
The agreement is dated April hat the agreement was 

The agreement has an initial 
term of ten (10) year 

ate agreements; one is between TVA and 
and PJM. The purpose of this agreement is 

LIS procedures for the management of congestion on 

The agreement also covers the data/inforination sharing among the parties, protocols of 
coordinating flow gates and reciprocal coordinated flow gates, and outlines operating 
protocols for coordinating transmission and generation scheduled outages. The 
agreement defines emergency operating principles to ensure that the parties will 
coordinate respective actions to provide immediate relief until the party declaring 
einergency eliminates the declaration of emergency. Specific voltage and reactive power 
coordination procedures and transfer limits are also outlined in the agreement. 
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TJrider the t e r m  of the agreement, the parties are obligated to establish an 
operating committee that will meet at least once every quarter to evaluate, monitor, and 
seek to improve the CMP. A joint planning coininittee will be formed to prepare and 
document procedures for developing power analysis models and to conduct a coordinated 
regional transmission planning study. The parties will coordinate any and all studies 
required to assure the reliable, efficient, and effective operation of the transmission 
systems. 

According to this agreement, each party will exchange data and information 
relating to the CMP. Each party agrees to exchange the foil types of information 
and data. 

surements, generator 

reement between LG&E/KU, and TVA 

as signed and issued on J d y  19, 2006. The initial term of the 

one-year term. Mutual agreement by all parties can terminate the agreement at any time. 
However, either party may terminate the agreement upon six (6) months’ prior written 
notice. Upon termination of the agreement, the RC is obligated to continue to perform its 
duties for a transition assistance period of up to six (6) months. 

L,G&E/KIJ will pay the RC the following annual compensations during the initial 
term: 

0 Contract Year 1 - $1,397,000. 
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B Contract Year 2 - $1,439,000. 
Contract Year 3 - $1 , S  1 1,000. 
Contract Year 4 - $1,586,000. 

0 

e 

Compensation for subsequent t e r m  will be negotiated between the two parties 
and will be based on the previous year’s contract. Should LG&E/KU terminate the 
agreement early, the RC is not obligated to reftind any amount of money. However, 
should the RC or the RC and LG&E/KU jointly teriniiiate the agreement, an amount will 
be refunded for the portion of services not rendered. 

A Reliability Coordination Advisory Corninitte AC) consisting of 
representatives of each party will assist the RC in t opinent of initial and 
modification of reliabi 1 i ty coordination procedures. eet at least twice a 
year. 

Working in conjunction with the RC 
reliability of bulk transmission and power 
loading relief procedures, ordering curtailment of 
balancing authority area perforinan 
functions (according to Attachment A 

nd/or load, and monitoring 
form the following general 

Function 
1 

S 

6 

7 

ependent transmission organizations, and with other 

Coordinating with neighboring reliability coordinators and other operating 
entities as appropriate to ensure regional reliability. 
All other reliability coordinator functions as required for compliance with 
applicable NERC Reliability Standards and regional standards. 

Attachment A of the agreement also outlines specific fbnctions of the RC and 
LG&E/KU’s responsibilities related to real-time operations and forward operations. 

Another important function of the RC is to work in conjunction with the 
independent transmission organization (ITO) of the Joint Reliability Coordination 
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Agreement, and its related congestion management plan, dated April 22, 2005. Jointly, 
the RC, ITO, and LG&E/KU will work to ensure a long-term plan for reliability, 
adequate resources, and transmission. Attachinent R of this agreement defines the 
responsibilities between LG&E/KU, the RC, and the ITO. In suininary, LG&E/KU will 
develop an annual plan. The IT0 will provide an engineering assessment of the plan and, 
upon approval, subinit the plan to the RC. The RC will perform a regional assessment 
and resubmit, with the appropriate changes, the annual plan to the IT0  for final review 
and approval. 

and all trade secrets, 
intellectual property, and processes and designs that w prior to entering the 
agreement. LG&E/KIJ will provide the RC all appr iired to perforin its 
duties . 

The respective parties shall own, and continue to ow 
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F. 1. I Inter-Company Power Agreement with Ohio Valley Electric 

The Inter-Company Power Agreement (IPA) amended and restated as of 
March 13, 2006 is ainong Ohio Valley Electric corporation (OVEC), Appalachian Power 
Company (Appalachian), Buckeye Power Generation, LL,C (Buckeye), Cincinnati Gas & 
Electric Company (Cincinnati), CoILiinbw Southern Power Company (Columbus), 
Dayton Power and Light Company (Dayton), FirstEnergy Generation Corp. 

(Louisville), Moiiongahela Power Company (Monongahel io Power Coinpaiiy 
(Ohio Power), and Southern Indiana Gas arid Electric C outhern Indiana). All 

as the Sponsoring 
Companies. 

Corporation 

generating facilities are disposed of or cease to op 

Ohio Station (more coininonly ltno 
EC operates and maintains 

cilities interconnected to 

2200 MW. The ininimuin 

soring Companies agree to purchase 
iaiia Stations. Available Power is the net 

rinines the Project Generating Stations will be 

nergy. Available Energy will be scheduled using specified 
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The power participation ratio applied to each company is listed in the table below. 

Company 
Appalachian 
Buckeye 
Cincinnati 
Columbus 
Dayton 
FirstEnergy 
Indiana 
Kentucky 
Louisville 
Moriongahela 
Ohio Power 
Southern Indiana 
Total 

Participation Percentage 
15.69 
9.00 
9.00 
4.44 
4.90 

20.50 

15.49 

Pursuant to East Central Area Reliability ECAR), OVEC is required to 
have available spinning reserve equ nal load as well as 
supplemental reserve equal to a perce he supplemental reserve 

rtion to their respective 
power participation ratio lities are not to be burdened by 
power and energy fl t that would impair or 
prevent the transmi R or OVEC emergency energy. In 

ompanies stand ready 
serves for their own 

r another ECAR member which is experiencing emergency use or 
emer 

OVEC for available power and available energy, 
y charge, demand charge, transmission charge, emergency 

uin loading event costs. The energy charge is determined 
ocable for the supply of available energy multiplied by the 

to each Sponsoring Company. 
The demand charge is equal to the costs incurred by OVEC resulting from its 

ownership, operation, and maintenance of the generating station and transmission system. 
Each Sponsoring Company has an unconditional obligation to pay the monthly Demand 
Charge. Such costs consist of fixed expenses, total operating expenses, taxes, product of 
$2.089 multiplied by total shares of capital stock of the par value of $100 per share of 
OVEC, employees insurance and pension expenses, and costs that may be incurred for 
decommissioning of the generating stations. 

based on file1 expe 
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The transinission charge is equal to the total costs incurred by OVEC for the 
purchase of transinission service, ancillary services and other transmission related 
services wider the Tariff in the delivery of power and energy to the Sponsoring 
Companies. Each Sponsoring Company has an unconditional obligation to pay the 
inonthly Transinission Charge. 

The emergency energy charge payable to OVEC for ECAR emergency energy 
supply is 98.74 mills per kilowatt hour plus transmission charges. 

Companies fail to take their respective power participati 
minimuin generating output and the total demand falls bel 

io share of the total 

Utility Coininission of the City of Owensboro 
Municipal Utilities or “OMU”) 
September 30, 1960 and inay extend 

U. KU can terminate 

tent to terminate the contract the capacity of Statio 

es an electric energy generating and 

. OMU and KU systeins are interconnected and 

River Rural Electric Cooperative Corporation’s load requireinent. IJnit No. 1 COD was in 
the 1960s with capacity of about 150 MW and Unit No.2 COD was in the mid-1970s 
with a capacity of about 250 MW. 

KU’s net energy from Station 2 is limited to 62 percent of the station output. KU 
provides backup capacity to OMU, but will not be obligated to provide backup to more 
than 332.8 MW of the OMU resources. 
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The capacity and energy costs are distributed between OMU and KU. All 
capacity cost is allocated monthly in proportion with the generating capacity allocated to 
each party. I t e m  payable under capacity costs are cost of site acquisitions arid 
constructions bonds, operations costs, replacement costs, estimated amount of capacity 
costs to cover fuel used for rolling heat, and administrative and general expenses. Fuel 
cost for rolling heat is $8,900 per month initially based on a fuel cost of 18.2 cents per 
million Rtu. The cost for rolling heat is adjusted monthly based on the actual fiiel cost 
for the month. 

payable under energy costs are fuel costs, maintenance, 1 

less than 30 days prior to the end of each fiscal 

and labor. Fuel cost is 

The OMU capacity cost allocation inclu 

below table. 

terials, and labor expenses are paid by the Maintenance 
inded by OMU and KU. Each party pays the maintenance 

costs proportional to the each party’s energy off-take multiplied by OMU’s detailed 
maintenance costs forecast. 

OMU maintains Working Capital Fund, Additions and Replacement Fund, Coal 
Reserve Fund, and Reserve Sinking Fund sufficient to cover the maximum annual bond 
interest payment. 

According to the 1991 Supplement, KIJ pays $2.03 per liW per month based on 
capacity allocation toward decommissioning of Station 2. 
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F. 1.3 Power Purchase Agreement between Dynegy and LG&E/KU 
The PPA, entered into on January28, 2008, is between Dynegy Power 

Marketing, Inc. (Dynegy) and LG&E and IW,  subsidiaries of EON IJS LLC (the 
“Buyer”). This agreement is for the sale of electric capacity and energy to Buyer from 
Unit 1 at Bluegrass Generating Facility. The contract delivery is for two summer periods 
fiom June 1 through September 30 in 2008 and 2009. Pursuant to the agreement, Buyer 
will purchase up to 165 MW of the net capacity and energy, which will be assigned as 
Designater Network Resource by the Buyer. 

hly unit firin energy 
payments during the delivery periods. ity payments for 2008 
and 2009 are listed in the table below. 

The payments are divided into monthly capacity an 
The month1 

rations and maintenance price 

nergy = (Delivered Unit Firm Energy 

nount of energy in whole MWhs delivered 
y Buyer. The VOM component is measured in 

(VOM), the fuel co 

X VOM) t Fuel Cost 
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The fiiel price is the cost of the natural gas purchased by Dynegy to generate the 
energy scheduled by Buyer. This excludes all natural gas supplied by Buyer. Fuel usage 
shall not exceed a heat rate of 10.8 MBtu/MWh at any load level. The quantity of gas 
required for a successfLi1 startup and shutdown shall not exceed 700MBtu for each 
scheduled continuous run. Starts that are not successfLi1 arid that are not solely due to the 
unexcused failure of Buyer to perform its obligations shall be invoiced and removed from 
the monthly charges. 

The start charge is equal to the number of tiines that Dynegy completes a 
continuous run during a monthly billing cycle multiplied by the starts charge listed in the 
table below: 

Natural gas will be supplied vi 
responsible for purchasing and causin 

ission pipeline. Dynegy is 
uired utilizing non-firm 

the scheduled ener 
W for each hour during the delivery 

r may not exceed 1,500 hours per suinmer 

ule and 30 minutes after the end of the schedule to 

tio of delivered to scheduled energy. 

at least 4 hours in between dispatch schedules. 
The delivery point for the energy generated will be the interconnection between 

the Bluegrass Generating facility and the EON transmission system. 
Each party is required to provide credit and collateral protection to the other 

during the term of the agreement. The Fixed Independent Ainount is $3,000,000 until 
September 30,2008 and $1,500,000 as long as there are obligations under the agreement. 
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Legal Notice 

This report is intended solely for review by E.ON US LLC (hereinafter “Client” 
or “EON”) and any other party who is contractually authorized to view this report. No 
other party is authorized to view this report. Such organizations or individuals who are 
not contractually authorized to view this report shall be referred to herein as 
“Unauthorized Parties.” If ally Unauthorized Party desires to be contractually authorized 

Black & Veatch Corporation (hereinafter “Black & Veatc execute a Reliance 
Letter in the form requested by Black & Veatch. 

tractual terms and 

information enclosed herein. Reliance o 
Unauthorized Parties would be unreasonable and rohibited. Black & Veatch 

atch and is based on 
created by this report. 

Veatch from and against all c la im and 

to, liability for special, incidental, indirect, or consequential 
h such use. The benefit of such releases, waivers, or limitations 

& Veatch, and the directors, officers, partners, employees, and agents of all released or 
indemnified parties. 

BL,ACI< & VEATCH SHALL HAVE NO LIABILITY TO UNAUTHORIZED 
PARTIES FOR ANY LOSSES OR DAMAGES ARISING FROM OR IN ANY WAY 
RELATED TO THE REPORT AND/OR THE INFORMATION CONTAINED 
THEREIN. SUCH EXPRESS WAIVER OF LIABILITY BY THE UNAUTHORIZED 
PARTIES SHALL INCLLJDE ALL CLAIMS WHICH THE IJNAUTHORIZED 
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PARTIES MAY ALLEGE IN CONNECTION WITH BLACK & VEATCH’S REPORT 
INCLUDING, BUT NOT LIMITED TO, BREACH OF CONTRACT, BREACH OF 
WARRANTY, STRICT LIABILITY , NEGLIGENCE, AND/OR NEGLIGENT 
MISREPRESENTATION .” 
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1 .O Executive Summary 

1 .I Introduction 
Black & Veatcli Corporation (Black & Veatch) previously issued to E.ON U.S. 

LLC (EON) a Technical Due Diligence Summary Report (Report) in October 2008, 
concerning the technical due diligence of EON generating assets in Kentucky. This 
addendum is issued to provide an update to the Report. 

has been no material change in the key findings and concl 
Report. 

previously stated in the 

1.2 Scope of Work 

services: 
0 Reviewed the pertinent status and 

findings arid conclusio 
key plant operational, 

ch facility since J ~ l y  2008, including 

documentation related to resolution 
rnal inspection reports 

renewalhnodified perinits 

- 

- 
Environmental compliance reports submitted during the period 
Updated business plans, related to environmental compliance and 
control 

e Based on the review of the above available documents, prepared an 
addendum to the Report summarizing the key findings and updates to the 
Report. 
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1 .3 Due Diligence Scope Clarifications 
The goal of the due diligence review for this addendum was to review available 

documentation and summarize key technical and co~npliance issues related to the facility 
from July 2008 through August 2009. Key environmental documents provided by EON 
for this review are listed in Attachment 1. This due diligence review should not be 
considered an all-inclusive and comprehensive review/audit consisting of verification of 
each technical issue or permit condition. Instead, this review provides updates and 

2008. It is possible that other technical or compliance issues t were not identified 
in the documents that were made available for Black & V 

with mercury, acid 

to note that no attempt was made to update tlii 
regulation changes will likely affect each generat 

1.4 General Environment 
The following paragraphs suini mental review updates 

are suinmarized in Sections 2.0 
that are related to most 

failure risk. An additional report was issued by ATC in 
ional power station pond darns defined as having low failure 

The results of the two ATC reports were included in EON response to the 1J.S. 
Environmental Protection Agency (EPA) in a Request for Information under Section 
104(e) of Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) as part of a nationwide EPA program to assess existing coal combustion 
waste impoundments. Also as part of that study, an EPA contractor conducted an 
impoundment inspection at the Triinble County Station. 

March 2009 for 
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The findings of the ATC study indicated that the high and medium risk ash pond 
were generally in satisfactory to fair coriditiori with some suggested inainteriance actions. 
The low risk impoundments included two dam structures (at Tyrone and at Ghent) 
evaluated as conditionally poor with recoininended high priority deficiencies to be 
addressed in 2009 or prior to re-use (at Tyrone) of the subject ponds. 

Combustion/Coal Byproducts 

the aniount of coal combustion byproducts (CCP) to over 4.7 
end 201 1 , the first fbll year of operation of the new c 

cubic yards by year- 

(Strategy) dated June 2009. The Strategy SUI 

EON with external experts to evaluate long-te 

under consideration include constr 
propriate options that 

Spill Prevention, Control, and 
such items as clarification of appropriate 

’ elines. Since 2002, EPA has amended the SPCC 
tend compliance dates and clarify and/or tailor 

completion deadline (instead of the 2009 deadline noted in the Report). 
Additionally EON provided information on the funding and progress of capital 

projects indicating that all of the pending SPCC and containment related projects will be 
completed no later than October 2009. 
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Ern erg en cy Planning 
Section 3 13 of the Emergency Planning and Coininunity Right-to-Know Act 

(EPCRA) requires that certain facilities subinit an annual Toxic Release Inventory (TRI) 
Report to the EPA. 

Under OSHA (29 CFR 1910 [Occupational Safety and Health Standards]) and 
EPA (40 CFR 372 [Toxic Chemical Release Reporting: Cominunity Right-to-Know 
regulations]), facilities that have hazardous chemicals and that store more than the 

Hazardous Chemical Inventory Forin on or before March 1 year. The status of 
Tier I1 reporting is noted in the addendum section for eac facilities for which it is 
required. 
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2.0 Coal Fired Generating Plants 

2.1 Trimble County Generating Station 
2. I .  1 Technical Review Update 

0 Table 2.1-1 shows the 2004 through JUIY 2009 net generation, equivalent 
availability factor (EAF) and equivalent forced outage rate (EFOR) for 
Triinble County IJnit 1 (TC1). A review of the historical performance 
indicates that overall TCl h 
2008 and year to date JUIY 2009. 

inore than 5 days since Januar 
__ Water wall tube leaks 

in March 2009, contri 
month. 
Tube leaks on the boiler a 

0 The significant major outage events th a unit shutdown of 

- *heater that resulted in a unit 
, contributing to an EFOR 

Historical Perfor 

Indiatiy Average EFOR (%) 

2006 

4,174,883 
94.3 

3.3 

2007 

3,577,340 
83.7 

4.0 

4,065,0.36 2,242,799 
95.2 91.2 

2.7 5.4 

Annual 
Average 

3,778,383 
91.9 
82 9 

3.0 
7" 4 

0 TCl 's total controllable cost (operating expense, other cost of sales, fuel 
handling and below-the-line) was above budget by 9.7 percent ($2.1 
million) in 2008. Some of this overrun in 2008 was attributable to year 
round operation of the SCR, which was only budgeted for operation 
during the ozone season. 

issues associated with the construction of Triinble County 'CJnit 2 (TC2). 
0 TCl has not experienced any operational issues or general site access 
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Powder River Basin (PRB) coal will be utilized for TC2 when it enters 
coinmercial operation. However, it is unlikely that PRB coal will be 
burned at TCI . 
The west side boiler slope tubes are scheduled for repairs toward the end 
of 2009 as part of an EON program to mitigate the risk of waterwall leak 
issue identified above as a major contributor to forced outages at the 
facility 

e 

2. f.2 Environmental Review Update 
Air Program Compliance. 

a combined Acid 
Part 70 Title V Rain, Prevention of Significant 

renewal application and receiv 
April 21, 2009 which has the sal 

final permit, it is not 1 
required. In the interim 

emission limits for TC1 as 
for TCl are retained in the 

uality controls will be 
e to operate the station 

events. In 2008, 82 opacity exceedence 

ew of compliance data available on the EPA ECHO 
s no current or historical violations of the Clean Air Act for 

tower associated with TCl went into service on November 
17, 2007. The initial performance test of the cooling tower was deemed 
invalid by the KDAQ because the unit did not meet the test protocol 
requirements. A re-test was performed in August 2008 which ItDAQ 
again invalidated and requested another re-test in suininer of 2009. The 
retest has been completed. The results and report are expected to be 
issued in September. 
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8 Rased on a review of Triinble County Generating Station documentation, 
no future plans or facility modifications affecting TC 1 were identified that 
would require air considerations. 

Wastewater Discharge 
0 The Triinble County Generating Station has a new draft KPDES 

wastewater discharge permit (Permit No. KY004I 971) issued by KDEP 

perinit include the following: 
- Storinwater outfalls 006 through n the previous permit 

e managed through have been removed froin the per1 

- As requested by EON 

determine a mixing zone 
einents is available. 

0 Black & Veatch did n liance in the discharge 
monitoring reports prov ECHO Web indicates 

r sampling analysis sheets provided for review. 

capacity, and long-term disposal of gypsum byproduct from the FGD 
process at Trimble has not yet been fully resolved. EON Comprehensive 
Strategy for Management of Coal Combustion Byproducts (CCP) dated 
June 2009 indicates that options under consideration include construction 
of onsite CCP management facilities in conjunction with identified 
beneficial reuse opportunities. Phased construction of a new landfill at the 
facility, as well as expansion of the existing ash impoundment and 
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relining/conimissioning the gypsum impoundment, are also being 
considered. Plans for the new facilities were filed for approval by the 
Kentucky Public Service Commission in June of 2009. 
The ATC Visual Site Assessment Report from February 2009 indicated 
the Trimble County Bottom Ash Pond (BAP) dam was in satisfactory 
condition, with some additional iriaintenance recommended. Additionally, 
in J d y  2009, O’Rrien & Gere as a contractor for the EPA, issued a draft 

inspection conducted in June 2009. O’Brieli e concluded that the 
RAP “. . .appears to be in satisfactory con is well maintained.. . 
(And) the operations and maintenance pr 

observed.” 

Hazardous Waste 
Q The Trimble County Quantity Generator of 

regulations as 220 to 

ce evaluation was conducted on March 

Generating Station Rest Management Practices and SPCC 
ctober 2007 complies with the EPA’s oil polliltion prevention 

must comply with the EPA’s regulations by November 10, 20 I O .  EON’S 
report on Generation Major Capital Projects indicates that the oil 
containment improvements such as the continued use of earthen berms for 
containment for the large storage tanks and the construction of concrete 
containment structures for the smaller oil storage facilities for the Station 
will be completed on or before November 10, 201 0. 

165839-090109 2-4 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Coal Fired Generating Plants 

3,405,217 
90.4 

3.7 

€mergen cy Planning 
0 EON’S inventory of chemicals used onsite in its 2009 TRJ submission 

identified types and ainounts of listed toxic materials (primarily 
byproducts of coal combustion) released to the environment by annual 
operations at the Triinble County Generating Station that are typical for 
large coal power plants. The 2008 Tier I1 report for the Station also 
identified substances typical for large coal power plants. Black & Veatch 
did not identify any coinp 
compliance expenses associated with these rep 

2.2 Mill Creek Generating Station 
2.2. I Technical Review Update 

0 Table 2.2-1 shows the 2004 t 
EFOR for Mill Creek station. 
indicates that overall the facili 
averages during 2008 

3,077,144 
79.3 

17.6 

Historical Performance Data fo ing Station Units 1 to 

Unit 3 
Net Generation (MWh) 
Equivalent Availability Factor (%) 
Indzrstry Average EAF (%) 
Equivalent Forced Outage Rate (YO) 
Ii?dzrsfry Average EFOR (%) 

Net Generation (MWIi) 
Equivalent Availability Factor (%) 
li7dzrstiy Average EAF (94) 
Equivalent Forced Outage Rate (%) 
Ii7dirstiy Average EFOR (%) 

Unit 4 

2,007,643 1,818,869 
92.5 81 

4.3 6.8 

91.5 

2006 

1,946,526 
86.5 

4.4 

2,020,832 
90.5 

4.5 

2,827,105 
87.8 

4.5 

2,938,797 
69 

4.5 

2007 

!,153,807 
92.2 

3.7 

1,936,303 
85.7 

3.9 

!,793,210 
86.9 

3.7 

1,565,870 
90.8 

4.4 

2008 

1,985, I34 
85.9 

6 

2,013,872 
92.2 

4.6 

2,989,529 
9.3 

3 

3.32 14 1 9 
85.1 

6.2 

2009 
July 
YTD 

1,208,007 
93.4 

4.9 

1,178,629 
93.3 

4.6 

I ,45 1,101 
79.1 

7.8 

!,040,699 
91.6 

2.9 

Average 

2,034,092 
89.6 
83.9 
4.7 
6.7 

1,979,67 1 
89.2 
s.3 9 
4.8 
6.7 

2,723,491 
85.2 
83.5 
4.8 
6.7 

3,301,131 
84.4 
82.9 
6 h  
4.7 
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The significant major outage events that resulted in a unit shutdown of 
more than 5 days since January 2008 at the facility include: 
- Unit 1 experienced 11 days of forced outage events in 2008, and 9 

days through July 2009, due to boiler tube failures. 
IJnit 2 was out of service for 7 days in JUIY 2008 for turbine 
turning gear overhaul in a forced outage. 
IJnit 3 was taken out of service for a four week annual boiler 
inspection outage in spring 2009. 

year to date JUIY 2009 at Unit 3. 
at the first re-heater and first SLI 

IJnit 4 was down for a fo 
2008. 

- 

__ 

__ Boiler tube failures caused 10 da 
tube failures occurred 

- 

- Unit 4 generator experi 

__ tJnit 4 was do boiler outage in April 

r 2008 was $57 inillion which 

1 Creek is in process with expected 

included in the plan for 2010-2012. 

address increased erosion, falling slag corrosion fatigue, arid tube wastage; 
including re-heater and super-heater component replacement as well as 
water wall weld overlay processes. 
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2.2.2 €nvironmental Review Update 
Air Program Compliance 

e The Mill Creek Station’s air permit is a combined, Acid Rain, PSD, and 
Part 70 Title V operating permit (Permit No. 145-97-TV) that expired in 
June 2008. EON submitted a renewal application dated November 29, 
2007, but a proposed or final perinit has not been issued by the Jefferson 
County Air Quality Agency. In the interim, EON is allowed to continue to 
operate the station in accordaim with the terms and conditions of the 
expired permit under a perinit shield until a n 

ECHO website shows 
that the Mill Creek facility was in for three quarters 

o details of the 

e A review of the compliance data availabl 

indicates that for the quarter 
ending June 2009, th procedural violations 
(reporting requirements 2 einissions, and an 

on Unit 1 ,  LJnit 2, Unit 3 and Unit 4. 

pollutants (HCl was checked) indicated no inconsistencies in the 
magnitude of reported emissions. 

Wastewater Discharge 
e The Mill Creek Generating Station has a KPDES wastewater discharge 

perinit (Permit No. KY000.3221) issued by KDEP in 2002 that expired 
October 31, 2007. EON submitted a timely renewal application in May 
2007, which was deemed complete by ICDEP on May 2 1, 2007. Pursuant 
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to the provision of the expired permit, EON can continue to operate the 
facility until a new permit is issued. 

monitoring reports provided for review. The EPA ECHO Web iiidicates 
that the facility was in compliance with Clean Water Act requirements for 
the period January to March 2009. 

@ Black & Veatch did not find any issues of noncoinpliance in the discharge 

CombustionKoal Byproducts 

EP Solid Waste 
Disposal Facility Permit (Nunib 
reports revealed no apparent isst 
The ATC Visual Site Assessinen 

condition. 
In August 2008, the 

local flood protection levee. 

e area of the flood protection levee. EON agreed to 

evee. This action was completed in 2009 
‘ EON provided to the EPA. 

ek Generating Station is a Small Quantity Generator of 

calendar month. The facility’s 2008 Hazardous Waste Annual Report 
Form 1 and its hazardous waste assessment return confirm its Small 
Quantity Generator status. EPA’s ECHO database reported that an on site 
RCRA compliance inspection was conducted on May 5 ,  2009 and no 
hazardous waste violations or compliance issues were found. In addition, 
the database reported that there were no incidences of noncompliance for 
the evaluation period JUIY through September 2009. 
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Oil Storage and Compliance 
0 Mill Creek Generating Station’s Best Management Practices arid SPCC 

plan dated October 2006 complies with the EPA’s oil pollution prevention 
and the KDEP wastewater discharge permit requirements. The SPCC plan 
must comply with the EPA’s regulations by November 10, 201 0. 

€mergency Planning 
0 EON inventory of chemicals used onsite in its 2009TRI submission 

aterials (primarily 
byproducts of coal combustion) released t 
operations at the Mill Creek River Gene n that are typical for 
large coal power plants. The 20 the Station also 
identified substances typical for 

2.3 Cane Run Generating 
2.3. I Technical Review Updat 

0 Table 2.3-1 shows the 

s that resulted in a unit shutdown of 
2008 at the facility include: 

e week maintenance outage in February 2009. 

ly 2008, Unit 5 was out of service for just under two months 
* major turbine overhaul. 

- In August of 2008, IJnit 5 turbine was shut down for one month 
due to unplanned repair of the generator collector rings. 
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Table 2.3-1 
Historical Performance Data For Cane Run Generating Station IJnits 4,5, and 6 

LJnit 4 
Net Generation (MWh) 
Equivalent Availability Factor (%) 

liidzrsliy Average EAF ('A) 
Equivalent Forced Outage Rate (%) 

liidzrstiy Average EFOR (%) 

IJnit 5 
Net Generation (MWh) 
Equivalent Availability Factor (YO) 
Iiidirrfiy Average EAF (A) 
Equivalent Forced Outage Rate (YO) 

Unit 6 
Net Generation (MWIi) 
Equivalent Availability Factor (%) 

Indzistiy Average EAF ('A) 
Equivalent Forced Outage Rate (%) 

Iiidzrstiy Average EFOR (%) 

2004 

810,896 
77 

5.9 

894,036 
76 

9 7  

1,508,847 
89.9 

4 

2005 

1,049,049 
89 

7..3 

1,087,989 
89.2 

3.2 

2006 

959,9 I2 
85.9 

4.8 

---- 

84 9 

4.8 

2007 

1 ,I 02,772 
93.6 

1,041,442 
84 7 

8.4 

1,392,397 
76 7 

13.2 

July 

89.2 84.1 

4 3.2 

1,477,446 809,385 
82.2 82.9 

12.5 8.4 

Average 

978,695 
86.5 
86.3 
4.7 

6 

998,124 
83.2 
84. 8 
7.1 
6.2 

1,472,217 
8.3.6 

8.5 
8.4 
.5" 9 

days of forced outage events in 2008 

e to boiler tube failures for 11 
2008. Boiler tube issues also 
age events, and 14 days of 
of 2009. Station personnel had 

identified several boiler components for replaceinent in 2009-20 10 
to mitigate this problem. 
IJriit 6 experienced a 9 day forced outage in April 2008 due to high 
pressure turbine bearings issue. This turbine experienced high sub- 
synchronous vibration at No. 1 bearing that prevented operation in 
the range of 60 to 85 percent of fiill load operation. A turbine 
overhaul scheduled for 2009 that should address the issue has been 
postponed until spring 20 I O  as several bearings were reconditioned 
in 2009. 

- 
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- Unit 6 experienced 8 days of outage associated with wet scrubber 
issues in 2008. EON is presently evaluating capital projects in the 
near fiiture for FGD system life extension and improvements. 

Cane Run station total controllable cost for 2008 was $47 million which 
was approximately 2.5 percent ($1.2 million) under budget. 
The Cane Rim units FGD systems will be rehabilitated as part of EON’S 
mid and long term capital plans. 

combustion by-products; projects are include 

and fly ash at 4-5 years, based on the e 
Cane Run station has a boiler cir 
capital project plans for boiler 

e 

63 

mid and long term 
estimated at 1-2 years, 

landfill site levels. 
0 

2.3.2 €nvironmental Review 
Air Program Compliance. 

0 The Cane Run Station’ Acid Rain, PSD, and 

y. In the interim, EON is allowed to 
in accordance with the t e rm and conditions 

with an upset condition report required for October 8, 2008 was 
not made, and a PM Method 5 stack test was not reported within 
60 days. 
Unit 6 had some possible exceptions froin compliance with the 
SO2 limits. Timely submittal of an initial notification report 
associated with an upset condition that resulted in excess SO2 
emissions was not made, and a PM Method 5 stack test was not 
reported within 60 days. 

- 
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0 A review of compliance data available on the EPA ECHO Web site 
indicated that the Cane Run facility was out of compliance for three 
quarters beginning October 2008 through June 2009. Although no 
specific details of the violation could be obtained fiom the documentation 
provided, the ECHO website indicated the facility is in violatiori with 
regard to emissions and procedures (reporting requirements) related to its 
Title V permit and SIP requirements. For the quarter ending June 2009, 
the facility had SO2 emissions and procedural violations of visible 
emissions. 

Wastewater Discharge 
0 Black & Veatcli found only one p 

discharge monitoring reports pi 

J ~ l y  2008, but a corrected report 
to be in compliance. The EPA EC ine report on August 18, 2009 
indicates that the fac of violatiotdwarning on 
November 25, 2008, p 

CombustionKoa 
of Violation (NOV) fioin KDEP on 
the incorrect statistical analysis of 

oninent of monitoring wells without prior 
P reviewer noted trends in groundwater monitoring 

d plans to discuss possible changes in the groundwater 

0 The ATC Visual Site Assessment Report froin February 2009 indicated 

The existing onsite disposal facilities are nearing maximum capacity, and 
that the Cane Run Ash Pond dain was in satisfactory condition. 

long-term disposal of bottom ash, fly ash, and fixed calcium sulfite 
byproducts at Cane Run has not yet been fully resolved. EON 
Coinprehensive Strategy for Management of Coal Coinbustion Byproducts 
(CCP) (Strategy) dated June 2009 indicates that options under 
consideration include proceeding with Phase I onsite landfill developinerit 

0 
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plans and executing an offsite option with Louisville Underground, LLC 
for economically beneficial reuse opportunities. Plans for the new 
facilities were filed for approval by the Kentucky Public Service 
Coinmission in June of 2009. 

Hazardous Waste 
e The Cane Run Station is a Sinall Quantity Generator of fiazardous waste, 

defined in federal and Kentucky regulations as 220 to 2,200 pounds 
008 Hazardous Waste 

atabase indicated that its Sinall Quantity Generator status. EP 
a RCRA non-financial record revie 
and that no hazardous waste viol 

Emergency Planning 

toxic materials (primarily 

1 for large coal power 
tion also identified substances 

byproducts of coal c 
operations at the Cane 

2.4 
2.4. I 
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Table 2.4-1 
Historical Performance Data for Ghent Generating Station lJnits 1 to 4 

Unit 1 
Net Generation (MWh) 
Equivalent Availability Factor (%) 
hdzistry Average EAF (%) 
Equivalent Forced Outage Itate (%) 
ii7dzistiy Avercige EFOR (99) 

Net Generation (MWh) 
Equivalent Availability Factor (%) 
irdzrsty Average EAF (%) 
Equivalent Forced Outage Rate (%) 
bidzisfiy Aiwnge EFOR (%) 

Net Generation (MWh) 
Equivalent Availability Factor (%) 
ii~dzisfrv Average EAF (%) 
Equivalent Forced Outage Rate (%) 

Indiotiy Avercige EFOR (%) 

Net Generation 

Unit 2 

Unit 3 

Unit 4 

2004 

3,304,417 
84.7 

3 

2,843,658 
92.8 

1.3 

2,829,972 
89 

1.6 

3,088,747 
94.1 

0.3 

2005 -__. 

1,488,619 
87.8 

4.6 

!,762,178 

3,086,506 

2006 

3,374,404 
89.4 

3.5 

!,852,022 
85.2 

3.4 

2007 

2,915,043 
72.6 

90 7 

3.8 

2,358,308 

3,232,661 
92.8 

8 

2008 

),598,899 
89.9 

6.3 

!,804,097 
78.4 

12.4 

3,262, I52 
85.52 

8.3 

!,840,532 
7.5.1.3 

4 

P 

2009 
July 
YTD 

I,506,055 
71.1 

16.4 

1,132,509 
61 1 

6.5 

----- 

1,982,s I 
94.1 

3.2 

utage events that resulted in a unit shutdown of 
ariuary 2008 at the facility include: 
lJnit 1 was down for a two week forced outage 

due to problem with turbine intercept valves. The root 
use of the outage was determined and EON implemented 

appropriate repairs at the unit to resolve the problem. 
During February 2009 Unit 1 was down for a four week planned 
annual boiler inspection. 
Unit 1 experienced a one week forced outage in July 2009 due to 
electrostatic precipitator problems. 

- 

- 

1,776, I98 
93.2 

4.3 

Average 

3,210,532 
83.6 
s2 9 

7.4 

!,803, I64 
81 8 
82 9 
5.2 
7.4 -- 

!,983,917 
84.8 
82 9 
5.5 
7 4  

$,OS 1,374 
88.9 
s2 9 
3.6 
7.4 
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- In J ~ l y  2008, the Unit 2 cooling tower collapsed and resulted in 
four weeks of forced outage hours. This tower was budgeted for 
maintenance overhaul as a capital project in the plan period 2010- 
2012 but the event resulted in acceleration of the overhaul schedule 
for Unit 2 cooling tower. The remaining cooling towers at Ghent 
are included for capital overhaul in  the plan period 2009-2012. 
Unit 2 experienced over two weeks of planned and forced outage 
hours in 2008 associated with Electrostatic Precipitator (hot-side 
ESP) work and opacity issues. 
Unit 2 was out of service in Mar for a four week boiler 
inspection. 

- 

- 

- Unit 3 was talten down 
to install a modified desig ontrol on the new ID fans 

n. These ID fans were 
ntrol issues. Since the 

gh July 2009 which indicates 
installation of t 
outage was repoi-t 

ith first superheater leaks or slagging. 

ollable cost for 2008 was $53.9 inillion which was 

combustion byproduct storage capacity is estimated to be 
by 2013. EON has plans in the inid and long term capital 

budget periods to address this issue. 

control in 2010 to alleviate unit de-rating associated with original ID fan 
reliability issues. 

replacement to address known issues of slag fall, erosion damage, and 
fireside corrosion, some of which is attributed to f k l  switching. 

0 EON has plans to install new ID fans with the modified design of blade 

0 EON has allocated capital in 201 0-2012 for significant boiler component 

165839-090109 2-1 5 Black & Veatch 
This report is prepared solely for the use of EON Use of, or reliance upon, this report or any 

information contained herein by any other party is subject to the limitations set forth in this report 



EON Coal Fired Generating Plants 

2.4.2 Environmental Review Update 
Air Program Compliance. 

e On March 19, 2009 EPA issued an NOV to EON for PSD violations 
associated with SulfLiric Acid Mist (SAM) emissions increases due to the 
previous installation of the SCR systems on Unit 1, IJnit 3, arid IJnit 4. 
The NOV could potentially subject EON to EPA enforcement action that 
could include civil penalties. However, the NOV also provides EON the 

resolution of this NOV were not available e list of documents 
provided for review. 

e A letter of warning was issued by the ugust 6, 2008 for 

premises of origin. The letter I 

for preventing airborrie PM 
boundary. EON addressed this i 

EON to better tnana 
increase the frequency 

he compliance plan requires 
in on the coal piles, 
igitive dust emissions 

1.03 percent of operating time and three 3-hour SO2 
edances. The opacity exceedances were mainly due to start- 

ips, shut-downs, load changes, blowing, precipitator trouble, and 
unit triphipset. 

A review of compliance data available on the EPA ECHO Web site shows 
no current or historical violations of the Clean Air Act for the facility. 

e 
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Wastewater Discharge 
e Black & Veatch found no issues of noncompliance in the discharge 

monitoring reports provided for review. The EPA ECHO online report on 
August 18, 2009 also indicates no issues of noncompliance. 

Combustion/Coal Byproducts 
e The ATC Visual Site Assessment Report from February 2009 indicated as 

follows for the Ghent ash dams: 
- 

- ATB 2 - Satisfactory 
I_ Gypsum Stack - Satisfactory 

The sediment pond is currently 
the suggestion fiom the consu 
2009. 

Ash Treatment Basin (ATB) 1 - Fair c 

e 

irig maxiinurn capacity, and 
slim at Ghent has not 

ategy for Management 
9 indicates that options 

long-term disposal of 

Haz 
Small Quantity Generator of hazardous waste, 

rt Form 1 and its hazardous waste assessment return confirm 
uantity Generator status. EPA’s ECHO database, dated August 

18, 2009, indicated no issues with RCRA compliance. 

Emergency Planning 
e EON’S inventory of chemicals used onsite in its 2009 TRI submission 

identified types arid amounts of listed toxic materials (primarily 
byproducts of coal combustion) released to the environment by annual 
operatioris at the Ghent Station that are typical for large coal power plants. 
The 2008 Tier I1 report for the Station also identified substances typical 
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for large coal power plants. Black & Veatch did not identify any 
compliance concerns or expected additional compliance expenses 
associated with these reports. 

. Brown Generating Station 
2.5.1 Technical Review Update 

e Table 2.5-1 shows the 2004 through J ~ l y  2009 net generation, EAF and 
EFOR for E.W. Brown station steam units. A review of this historical 
performance indicates that overall the facility has operated below industry 
averages during 2008 and year to date July 

Historical Performance Data for E. 

493,483 513,921 
77.6 74.8 

5.4 16.4 
I 

1,013,933 1,074,881 
91.9 94.2 

2 3.5 

2,396,909 2,534,659 
85 87.5 

2.9 6.3 

2009 
July 
YTD 

162,127 
89.7 

16.1 

339,G 16 
62.5 

8.5 

952,13 1 
69.6 

10.9 

Average 

4 8 2,9 7 2 
85.5 
84.4 
8.1 
6.9 

945,593 
86.0 
86.3 
3.8 

6 

2,071,116 
78.5 
83.S 
9.6 
6.7 

e The significant major outage events that resulted in a unit shutdown of 
inore than 5 days since January 2008 at the facility include: 
- Unit 1 generator exciter commutator and brushes caused 1 1  days of 

forced outage time in February 2009. 
In 2008, Unit 1 experienced 7 days of forced outage events due to 
ESP issues, plus an additional 16 days of planned outage event to 

- 
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resolve the issues. No further ESP outage issues at Unit I were 
experienced in 2009 year to date through J d y .  
Unit 1 was taken off line for a four week annual boiler inspection 
in the fall of 2008. 
In February 2009 Unit 2 had an eight week major turbine overhaul 
outage. 
Unit 3 was out of service for 20 days in spring of 2008 for planned 
maintenance of the coal mills. 
Unit 3 was shut down for 6 weeks i of 2009 for boiler 
inspections. 

generator exciter in June-J 
capital budget plan to r 

0 E.W. Brown station total con 

- 

- 

- 

- 

- Unit 3 experienced 11 days o ssociated with the 

n schedule. The new FGD 

it 3 to reduce nitrogen oxides 

es of a 20 year combustion byproduct 

s, construction of a new 56 acre auxiliary 

ge events. EON have included capital projects in the 2010- 

generator rewind project may be considered for inclusion in the plan based 
on further condition assessment. 

2.5.2 €nvironmental Review Update 
Air Program Compliance. 

0 EON was issued two NOVs in 2006. These NOVs were issued because 
the E.W. Brown facility failed to obtain the appropriate permits 
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(Prevention of Significant Deterioration and Title V) and follow certain 
other regulatory programs such as the New Source Performance Standards 
(NSPS) prior to executing major capital expenditures for Unit 3 to 
increase the unit output to 446 MW. 
EON and the EPA entered into a consent decree on March 17, 2009 and 
this case has been settled. The consent decree requires EON to comply 
with a variety of emissions requirenients which include the installation of 

2012 and a FGD system for controlling SO, ns by Deceinber 3 1 , 
2010. The consent decree also prohibits in selling or trading or 

d as a result of the 

Q 

provided by the consent decree. 

lists that a $1.4 million federal was imposed. The total 

b The Settlement Infori A's Civil Enforcement 
spend approximately 

a $1.4 million civil penalty and expend 

purpose of recovering costs of new pollution control 

the CPCN application is required to begin the constriiction of 

EON has requested and is hoping to receive the CPCN approval by 
Deceinber 23,2009. 

modification to the facility's PSD/Title V Perinit (V-03-023) for the 
installation of SCR and a SO3 mitigation system on Unit 3. This 
application included a detailed RACT analysis of SO3 (in the form of 
sulfuric acid) mitigation technologies and concluded that BACT for SO, 

b On July 9, 2009 EON filed a PSD air permit application for the 
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emissions is sorbent injection along with the coincidental use of a wet 
FGD. The capital and annual operational costs associated with the SO, 
mitigation equipment are expected to be $5.5 million and $2.1 million, 
respectively with an overall cost-effectiveness of $1,190 per tori of 
sulfuric acid mist removed. 

e EON has submitted a 2008 Annual Air Compliance Certification 
indicating that they are in compliance with their perinit conditions (and 
other regulatory program such as Acid Rain and Risk Management Plans) 

detail: 
- Units 1-3 were in compliance e merous opacity and 

opacity trigger levels thro 

exceedances were in 
changes, blowing, prec 

Wastewater Discharge 

monitoring reports provi 
noncompliance since 2006. 

Solid Waste: C 
Assessment Report fiom February 2009 indicated 

uxiliary dam and the Main Ash Pond dam 

Strategy for Management of Coal Combustion Byproducts 
9 indicates that options under consideration include the 

impoundment and ash treatment basin). Plans for expansion of the 
facilities were filed for approval by the Kentucky Public Service 
Coinmission in June of 2009. 

Hazardous Waste 
The E.W. Brown Station is a Small Quantity Generator of hazardous 
waste, defined in federal and Kentucky regulations as 220 to 2,200 pounds 
generated in one calendar month. The facility’s 2008 Hazardous Waste 
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Aririual Report Form 1 and its hazardous waste assessment return confirm 
its Small Quantity Generator status. EPA’s ECHO database indicated that 
a RCRA coinpliaiice evaluation inspection was conducted onsite March 6, 
2009 and that no hazardous waste violations or compliance issues were 
found. 

Emergency Planning 
0 EON’S inventory of chemicals used onsite in its 2009 TRI submission 

identified types and 
byproducts of coal combustion) released t environinent by annual 
operations at the E.W. Brown Station th for large coal power 
plants. The 2008 Tier I1 report for tified substances 
typical for large coal 
compliance concern 
associated with these reports. 

2.6 Green River Generatin 
2.6.7 Technical Review Update 

0 net generation, EAF and 
review of the historical 

2004 

334,589 
88.3 

5.5 
Iiidirstiy Average EAF (%) 

Iiidirstiy Average EFOR (%) 

Net Generation (MWh) 464,247 
Equivalent Availability Factor (%) 80 8 
Iiidirstiy Average EAF (%) 
Equivalent Forced Outage Rate (%) 

Iiidzrstiy Average EFOR (%) 

Equivalent Forced Outage Rate (%) 

IJnit 4 

6.7 

2005 I 2006 

336,673 206,046 

8.4 ~ 87.: 

86.4 

45.3 

2009 
July 

2007 2008 YTD 

420,678 379,545 123,672 
94.8 88.7 85.9 

3.6 7 22.6 

~ 576,042 582,590 234,830 

Average 

3 14,923 
88.6 
86 I 
8.9 
7.9 

466,307 
80.6 
84.4 
12.8 
6.9 
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The significant major outage events that resulted in a unit shutdown of 
inore than 5 days since January 2008 at the facility include: 
- Unit 3 experienced 13 days of forced outages due to boiler tube 

failure events in 2008. 
IJnit 3 underwent a planned two week minor boiler outage in  May 
2008. EON have been performing boiler assessnient inspections 
and generating a prioritized list of issues. The repairs resulting 

both boilers. Tube shielding project nue on both boilers 
during outages. 

- 

- TJnit 3 experienced a 1 outage event relate 

er outage in May 2009. 
08 was $10.3 inillion 

(IRP). However, its forecast net 

y, the capital project budget for the year 

Air Program Compliance. 
EON has submitted a 2008 Annual Air Compliance Certification 
indicating that they are in compliance with their permit conditions with the 
exception opacity exceedance issues. EON indicated Unit 3 and LJnit 4 
had 147 and 47 opacity exceedances, respectively, due to unit upset, load 
change, or unit startup. The total opacity exceedance durations were less 
than 0.5 percent of the operating time for each unit, respectively. 
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0 

Wastewater 
0 

0 

Black & Veatch also reviewed the 2008 TRJ report and the 2008 air 
emissions inventory to check for any inconsistencies. A random check of 
the reported pollutants indicated an inconsistency in the magnitude of 
reported emissions. The facility-wide stack emissions of HCI are reported 
as 280.88 tons in the annual emissions inventory and 90.95 tons in the TRI 
report. 
A review of compliance data available on the EPA ECHO Web site shows 
no current or historical violations of the Clean Air Act for the facility. 

Discharge 
The Green River Ge r discharge permit 
(Permit No. KY002 2004. EON 
submitted a timely renewal ap 
complete by KDEP on August 
wider the provisions of the expire 
Black & Veatch did 
monitoring reports pr 
that the facility was in c 

compliance in the discharge 
ECHO Web indicates 
r Act requirements for 

reported that no Clean Water 

fly ash and boiler slag. Coal ash is 
pond for subsequent reuse. For basins which are 
:060 Kentucky special waste permit-by-rules, the 

the requirements fiom the KPDES 

eport from March 2009 indicated the 
d the Scrubber Pond dam were in fair 

condition. 

Hazardous Waste 
a The Green River Generating Station is a Conditionally Exempt Small 

Quantity Generator of hazardous waste, defined in federal and Kentucky 
regulations as a facility that accumulates less than 220 pounds in any one 
calendar month and less than 2,200 pounds of total waste on site at any 
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Net Generation (MWh) 
Equivalent Availability Factor (%) 
Didistry Average EAF (%) 
Equivalent Forced Outage Rate (%) 

Iridiistry Average EFOR (%) 

time. EPA’s ECHO database reported that an on site RCRA compliance 
inspection was conducted on November 18, 2008 and no hazardous waste 
violations or compliance issues were found. In addition, the database 
reported that there were no incidences of noncompliance for the evaluation 
period J d y  through September 2009. 

LUUY 
Jiily 

2004 2005 2006 2007 2008 YTD Average 
238,303 355,762 253,848 ,390,188 355,632 24,005 272,481 

74.8 87.6 87.1 86. I 84.3 9.3.6 85.6 
86 I 

9.6 4 6 3.9 9.3 39 12.0 
7.9 

Oil Storage and Compliance 
a Green River Generating Station’s Rest Management Practices and SPCC 

and the KDEP wastewater discharge perinit 

byproducts of coal combustion 
operations at the Green River Gene1 
coal power plants. Th 
substances typical for 

ation that are typical for large 
the Station also identified 

lack & Veatch did not 
additional compliance 

ough year to date J d y  2009 net generation, 
one Generating Station. A review of the historical 
that overall the facility has performed below 
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The significant major outage events that resulted in a unit shutdown of 
more than 5 days since January 2008 at the facility include: 
- In early 2008, the unit was shut down for one month for coal mill 

overhaul work. 
- The unit experienced five days of forced outages in 2008 

associated with the governor and main steam stop valves. 
Tyrone 3 was off line in February 2009 for 10 days due to an issue 
with the circulating water punips. 

Tyrone station total controllable cost for 2008 .2 inillion which was 
approximately 5.5% ($0.3 million) under 
In March 2009, EON decided to inothb 

- 

e 

s for this unit 

relative accuracy testing (CE in 2010. EON C L I ~ I  

2.7.2 Environmental Review 
Air Program Compliance 

PA ECHO Web site shows 

on the type and nature of violations is 

greed Order stipulated a $20,000 civil penalty payable within 

Order states that EON has implemented remedial measures for the 
particulate matter non-compliance issues and a stack test conducted on 
June 27, 2008 indicated compliance with the particulate emissions limits 
that were previously exceeded. The information about the NOV and 
subsequent compliance demonstration testing was consistent with the 
information included in the 2008 Annual Air Compliance Certification. 
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EON has subinitted a 2008 Annual Air Compliance Certification 
indicating that they are in compliance with their permit conditions with the 
exception of a few opacity exceedances. The report indicates Unit 3 had 
opacity exceedances less than 0.01% of the unit’s annual operational time. 
The exceedances were attributed to load change and unit triphipset. 

einissioiis inventory to check for any inconsistencies. A random check of 

reported emissions. The facility-wide stacl ions of HCl were 
reported as 104.98 tons in the annual ernis entory and 144.45 tons 
in the TRI report. While the number nt, both are below 
the emission limit. 

e Black & Veatch also reviewed the 2008 TRI report and the 2008 air 

Wastewater Discharge 
e Black & Veatch found no issue 

online report of August 18, 
Clean Water Act since 2009 indicates no issu 

in, with a suggestion that repairs should 
ne station is placed back in service from its 

s, or before any of the beneficial reuse ash 

enerating Station is a Conditionally Exempt Small Quantity 

hazardous waste regulations (401 KAR 30) as less than 220 pounds 
generated in any one calendar month and less than 2200 pounds of total 
waste is accumulated on site at any time. No hazardous waste compliance 
issues were noted in documents reviewed. The EPA ECHO database 
indicates no violations or compliance issues. 
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Emergency Planning 
e EON’S inventory of chemicals used onsite in its 2009 TRI submission 

identified types and amounts of listed toxic materials (primarily 
byproducts of coal combustion) released to the environment by annual 
operations at the Tyrone Station that are typical for coal power plants. 
The 2008 Tier I1 report for the Station also identified substances typical 
for coal power plants. Black & Veatch did not identify any compliance 
concerns or expected additional compliance expenses associated with 
these reports. 
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3.0 Combustion Turbine 

3.1 
3.1. I Technical Review Update 

Trimble County Station Combustion Turbines 

e Table 3.1-1 shows the net generation, EAF and EFOR for Trimble CT 
Units from 2004 through July 2009. A review of the station’s availability 
and outage reports since January 2008 indicates that in general the 
Trimble County combustion turbines have performed consistent with 
historical operations. 
Major planned and forced outage events 008 and through J ~ l y  
2009 are discussed below: 

e 

- In April 2009, a forced 
outage was caused by the 
hours. 

- During Marc 7 underwent a planned 

t 9 underwent a planned 

bustion inspection outage that lasted 
08 the unit was forced offline (unplanned 

y Combustion Turbine Station’s total controllable 
over budget by approximately 21 percent ($720,000). The 
ge on Unit 10 resulted in an unbudgeted expense of $1.07 

ress gas turbine vibration. 

e Except for IJnit 10, the turbines’ five year average EAF and EFOR have 
been comparable with industry expectations. 

the same time period. The five year average EFOR is significantly above 
the industry average over the same time period. 

months. A maintenance outage is planned for Unit 5 for the fourth quarter 
of 2009. 

e LJnit 10’s five year average EAF is slightly below industry averages over 

e Turbine inspections were conducted on IJnits 6 ,  7 and 9 during the last 18 
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90,645 
96.3 

22.8 

Table 3.1-1 
Historical Performance Data for Trimble County Generating Station 

71,377 
93.8 

45.4 

- 

Unit 5 
Net Generation (MWh) 
Equivalent Availability Factor (%) 
Iridiistry Average EAF (%) 
Equivalent Forced Outage Rate (%) 
Itiditstry Average EFOR (%) 

Net Generation (MWh) 
Equivalent Availability Factor (YO) 
1ildirsit:y Average EAF (%) 
Equivalent Forced Outage Rate (%) 
Indirstry Average EFOR (%) 

Net Generation (MWh) 
Equivalent Availability Factor (%) 
Industry Average EAF (%) 
Equivalent Forced Outage Rate (YO) 

LJnit 6 

Unit 7 

Net Generation (MWh) 
Equivalent Availability Factor (YO) 
Itidiistry Average EA F (99) 
Equivalent Forced Outage Rate (%) 
1 
Averages inclzide data,fi.oni 2004 throzigli 

2004 

21,655 
96.6 

27.3 

22,823 
96.2 

25 

91.3 

9,370 
90 

29.7 

1,387 
8.3.9 

94.8 

008 

~ 9,696 11,781 

77,153 76,814 
97.7 97.5 

10.8 15.5 

2007 

92,s 1 1 
98.8 

98.6 

35.7 

112,701 
96.5 

2.5 

149,775 
97.9 

1.9 

I48,37 1 
97.4 

3.1 

130,929 
95.3 

0.9 

Jiily 
2008 I YTD 

73,993 
99.1 

2.2 

27,940 
99.5 

0.2 

t- 
69,784 I 16,317 

59,477 
88.1 

23,991 
99.6 

~1 7.64 

58,192 
98.6 

3.12 

15,242 
83.8 

0 

51,431 
78 

14,420 
97.5 

40 
71,21 I 

Average 

4 1,927 
98.3 
91.5 
20.4 
21.0 

44,556 
96.6 
91.5 
21.6 
21.0 

56,171 
9.3.9 
91.5 
22.5 
21.0 

74,s 13 
96.6 
91.5 
1.5.6 
21.0 

64,391 
96.2 
91.5 
11.4 
21.0 

69,154 
89.5 
91.5 
47.0 
21.0 
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3.1.2 €nvironmental Review Update 
1) EON submitted a 2008 Annual Air Compliance Certification indicating 

that they are in compliance with their permit conditions with the exception 
of a few items noted below: 
- The current air construction and operating permit (Permit 

No. V-02-043, Revision 3 )  notes the CO emission limit for the CTs 
is 9 ppm, but the 2008 Annual Air Compliance Certification 
indicates that the CTs CO emissions limit is 9.5 ppm. Rased on 

emissions were reported for these L However, no additional 
CO emissions information on i s was available for 
review to determine if these 
emissions 1 im i t . 

No. V-02-043, Revision 
limit for the CTs is 9 ppin a in on a hourly basis. CTs 5 ,  

eded their emission limit 

*e unavailable for greater 

3.2 tion Combustion Turbines 
3.2. 

ge reports since January 2009 indicates that in general the 

performance when compared with historical operations. 

2009 are discussed below: 
- 

e Major planned and forced outage events during 2008 and through July 

In March 2008, maintenance forced outages impacted Unit 5 
availability. The outages were caused by the gas turbine starting 
system arid lasted 267 hours. 
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Table 3.2-1 
Historical Performance Data for E.W. Brown Station Combustion Turbines 

Unit 5 
Net Generation (MWh) 
Equivalent Availability Factor (%) 
Indiistry Average EAF (%) 
Equivalent Forced Outage Rate (%) 
Indiistiy Average EFOR (%) 

Net Generation (MWh) 
Equivalent Availability Factor (%) 
Indirstry Average EAF (77) 
Equivalent Forced Outage Rate (%) 
Indiistry Aver age EFOR (%) 

Net Generation (MWh) 
Equivalent Availability Factor (YO) 
lndiistry Average EAF (%) 
Equivalent Forced Outage Rate (%) 
1iidiistry Average EFOR (%) 

Unit 6 

Unit 7 

Unit 8 

Indirstry Average EAF (77) 
Equivalent Forced Outage Rate (YO) 
lndiwtiy Average EFOR (%) 

Net Generation (MWh) 
Equivalent Availability Factor (%) 
Indirsby Average EAF (%) 
Equivalent Forced Outage Rate (%) 
Indirstry Average EFOR (%) 

Unit 1 I 

Averages iriclirde data.fi.om 2004 throrigli . 

2004 

0 
99 

87.3 

10,697 
79.7 

65.2 

20,845 
94.7 

83.1 

34.5 

0 
99.9 

13.6 

772 
99 

22.7 

467 
99.1 

28.7 

2005 

122,928 
99.3 

5.1 

172,114 
68.3 

59.1 

62.6 

34.9 

8.8 

1,636 
35.7 

99.2 

1,683 
35.7 

99.3 

1,854 
35.7 

99.2 

2006 

30,777 
91.4 

53.3 

14.3 

58.4 

27,103 
82.2 

36.7 

20,966 
74.8 

86.9 

12,930 
64.3 

93.1 

2007 

19,823 
95.7 

43.4 

88,563 
79.4 

21.2 

5 1,599 
0.8 

62.4 

19,870 
62.1 

1.1 

1 1,236 
55.7 

1.9 

5,334 
55.7 

31.4 

4,458 
50.5 

3.3 

2008 

2,340 
9.5.88 

11.2 

21,817 
95.06 

48.9 

33,143 
82.9 

13  

- -- 

6,622 
9.5.3 

55.1 

3,411 
94.5 

49.2 

1,722 
96.69 

0.8 

677 
96.55 

79.7 

2009 
July 
YTD 

2,68 1 
99 

27.1 

29,144 
86.8 

43.4 

22,332 
98.4 

6.8 

4,731 
98.6 

21.2 

878 
98.4 

61.5 

2,590 
98.8 

42.3 

2,848 
99.2 

39 

Average 

35,174 
96.3 
91 9 
40.1 
43.7 

78,138 
82.5 
91 5 
41 "7 

21 

72,3 13 
67.3 
91 5 
40.1 

21 

15,174 
72.8 
91 9 
49.6 
43.7 

8,677 
73.6 
91 9 
40.1 
43.7 

6,095 
72.4 
91 9 
48.2 
43.7 

4,077 
69.2 
91 9 
60.8 
43.7 
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- In 2008, Unit 6 performance was impacted by three forced outages. 
In January, the unit was forced offline (unplanned outage) to 
address the gas turbine fuel system. In February, an unplanned 
outage was caused by the gas turbine control system hardware. In 
March, the unit was impacted by an unplanned outage caused by 
the gas turbine starting system. The total impact of the outages 
aggregated to 235 hours. 
In 2009, a planned gas turbine boroscope inspection of LJnit 6 

inctioning coinpressors 

- 

impacted the unit’s availability by 
A planned gas turbine overh 
- Deceinber 2008 which 1 

- 

by the gas turbine inlet air 
a forced outage to conduct a 

- During April - 

to maintenance outages that 

ected to several small forced outage 

n Generating Station’s total controllable expenses 

e In 2008 and through July 2009 most of the E.W. Brown units suffered 
outages due to the gas turbine starting system. According to EON, the 
starting reliability of the CTs in 2008 ranged between 85 and 90 percent. 

during the last 18 months. A major gas turbine overhaul was conducted on 
IJnit 7 in 2008. 

e Turbine horoscope inspections were conducted on IJnits 8, 9, 10 & 1 1  
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6 Average availabilities over the last five years indicate that inost of the 
E.W. Brown units are below industry averages. High EFOR averages and 
the subsequent impact on EAF are mostly due to GT24 and GTllN2 fleet 
issues. Over the last 18 months however, the availabilities of the units 
have improved and are comparable to industry averages. 

3.2.2 Environmental Review Update 
e The environinental review for the E.W. Brown CT units was conducted 

with that of the E.W. Brown coal units. Please refer to Section 2.5.2 for 
additional information. 

3.3 
3.3. I Technical Review Update 

Paddy’s Run County Station C 

Units froni 2004 through JUIY 2009 

rforined consistent with 
historical operations. 

6 Major planned and forc 2008 and through July 

asted 978 hours. 
nit 12 experienced startup failure caused by 

lasted approximately 1,775 hours. 
During 2009, Unit 13 experienced several forced and maintenance 
outages. The inost significant forced outage involved the unit 
control system in June, resulting in the unit being placed on reserve 
shutdown for 83 hours following the outage. 

- 
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Table 3.3-1 
Historical Performance Data for Paddy’s Run Station 

Combustion Turbines 

2004 
Unit 11 

Net Generation (MWh) 
Equivalent Availability Factor (%) 
Iridirstry illwage EAF PA) 
Equivalent Forced Outage Rate (%) 
Inditstiy Average EFOR (%) 

Net Generation (MWh) 
Equivalent Availability Factor (YO) 
Iiidirstry ,4veinge EAF (%) 
Equivalent Forced Outage Rate (%) 
Indiisti y il vei.age EFOR (%) 

Net Generation (MWh) 
Equivalent Availability Factor (%) 
Iiidirsti y Average EA F PA) 
Equivalent Forced Outage Rate (YO) 

LJnit 12 

Unit 13 

0 
99.9 

100 

0 
99.3 

100 

3 1,324 
92.3 

49.8 

r any positive net generation between 

d the Ohio Falls operating budget. A review of 

Lie to additional labor involved with emergency repairs to 
of July 2009, the station is performing on budget. 

averages in 2008 through JUIY 2009, with the exception of Unit 13 due to a 
planned combustion liner inspection in 2008. 

staff in 2007 indicated that the 2008 to 2012 budget did not include major 
overhaul iriairitenance for these units due to low forecasted utilization, 
declining reliability and an increased cost to maintain. 

0 The Paddy Run units’ availabilities have been comparable with industry 

0 Unit 11 and 12 continue to exhibit low utilization. Discussions with plant 
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3.3.2 Environmental Review Update 
The Paddy’s Run Station’s air perinit is a Part 70 Title V operating perinit 
(Permit No. 130-97-TV) that expired on Deceinber 17, 2004. According 
to the 2007 Annual Title V Compliance Certification, EON submitted a 
Title V renewal application on June 1 I ,  2004, but a proposed or final 
permit has not been issued by the Jefferson County Air Quality Agency. 
In the interim, EON is allowed to continue to operate the station in 
accordance with the terms arid conditions of the expired permit under a 
permit shield until a new permit is issued. 

EPA ECHO Web site 
indicated that the Paddy’s Run facility is ce with the Clean Air 
Act Provisions. 

0 A review of conipliarice data available o 

e The 2008 Title V compliance cer 
Run facility is in continuous 
Title V Permit. The compliance r 
is subject to the Federal NO, BU 
Application and Certifi 
however, a monitoring 
not submitted as required b 

as submitted as applicable, 
dget certifications were 

er EPA guidance, EON 

port. The EPA ECHO report for Paddy’s 
Clean Water Act or RCRA compliance issues. 

and outage reports over the last 18 months indicates that in geiieral the 
Cane Run combustion turbines have performed consistent with historical 
operations. 
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Table 3.4-1 
Historical Performance Data for Cane Run Station Combustion Turbines 

Unit 11 
Net Generation (MWh) 
Equivalent Availability Factor (YO) 
Industry Average E M  (%) 
Equivalent Forced Outage Rate (%) 
Indzisrty Ai)erage EFOR (%) 

Zorn 1 

Net Generation (MWh) 
Equivalent Availability Factor (YO) 
Indiistry h iwage EA F (%) 
Equivalent Forced Outage Rate (%) 
Indiisiiy Average EFOR (%) 

Averages incliide data.fi.oni 2004 ihrozigh 

2004 2005 

33 143 
96.5 64.3 

98.6 99.6 

- 

0 0  
93.2 85.3 

52.9 74.2 

08 

- ___ 

2006 

1,179 
83.8 

72.3 

- 

-- 

92.2 

- ___ 

2007 

3 12 
76.7 

56.5 

- 

- 

0 
89.1 

24 

0 Major planned and for 008 and through July 
2009 are discussed below 

by a nmber  of forced 
ividually caused by 
as turbine battery & 

and AC instrument 
y approximately 192 

d be noted that the unit operated infrequently in 

outages caused by a 
es impacted the unit 

was impacted by a 
significant forced outage caused by DC power problems. As a 
result of the outage, the unit was forced offline for approximately 
3,259 hours, which had a major impact on the availability of the 
unit. 

rinance by 77 hours of lost generation. 
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Cane Run and Zorn units are maintained and operated by the Cane Run 
coal station personnel. O&M costs for the Cane Run Station/Zorn CTs are 
included with the Paddy’s Run CTs and the Ohio Falls operating budget. 
Please refer to Section 3.3 for inforination regarding the budget 
performance of the units. 

did not include costs for major overhaul maintenance for Cane Run TJriit 
1 1  or Zorn TJnit 1 due to low utilization, declining reliability and 
maintenance costs. 

e Discussions with plant staff in 2008 indicated that the 2008 to 2012 budget 

3.4.2 €nvironmental Review Update 
e The environmental review for the C nducted with that 

of the Cane Run coal units. PI 
information. 
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4.0 Hydroelectric Generating Plants 

4.1 
4. I .  I 

Ohio Falls Hydro Electric Generating Station 
Technical Review Update 

e Table 4.1-1 shows the 2004 through July 2009 net generation for Ohio 
Falls Hydro station. As the station is a run-of-river generating station the 
water flow is controlled by the US Army Corps of Engineers (USACE). 
Over the last 5 years the capacity factor has ran tween 20 percent in 
2007 and 30 percent in 2004. 

Net Generation for Ohio Falls Hydro 

under budget by 44 
0 percent under budget 

2008 and 2009 is related to 
percent ($1.24 million). 

elayed due to cost escalation concerns. 
that the schedule will be revised during the next 

shows the 2004 through JUIY 2009 net generation for Dix Dam 
Hydro station. The Dix Dam station is dispatched according to the water 
level of Herrington Lake, for flood control by the USACE. Over the last 
five years the capacity factor of the units has ranged from 16 percent in 
2007 to 45 percent in 2004. 
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n 1 

2009 
July 

2004 2005 2006 2007 2008 YTD Average 
Net Generation (MWh) 94,610 36,579 47,026 35,068 50,505 40,653 51,493 

Table 4.2-1 
Historical Performance Data for Dix Dam Hydroelectric Generating Station 

e In 2008 the Dix Darn controllable expenses under budget by 32 
percent ($216,000) and are currently over bL 
2009 ($192,000) due to the failure of Di 
current controllable expense 
($285,000 over budget). 

began in 2009 with the overh 
Unit 2 has been delayed due to co 

y 88 percent as of July 
t 1 transformer. The 

e The project to overhaul each 
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5.0 Trimble County Unit 2 Development 

5.1. 1 Technical Review Update 

of Triinble County Generating Unit No. 2; 
Black & Veatch reviewed the following documentation related to the construction 

e 

e 

e 

Schedule 
e 

e 

e 

Majeure Events 
ved change orders of the project is approximately $20.5 

July 2009. This total approved change order amount is equal 
y 2 percent of the original EPC contract price. The 

approved change order amount to date includes a $13.3 inillion labor 
settlement, which is further described below: 
- A labor settlement agreement between Bechtel Power Corporation 

and Trirnble County LJnit 2 was executed on March 19, 2009. The 
settlement provides for changes to Section 8.15 Labor/Per Diem 
Adjustment of the EPC Agreement, which has been in dispute 
since 2007. The changes include improved remuneration benefits 
for the Bechtel construction team. As a result of this labor 
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68.4 percent based on the 
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settlement, four change orders were approved totaling over $13.3 
million. The most significant of these was Change Order Number 
61 for labor expenses between J d y  and December 2008, for over 
$8.3 million. The change orders were not associated with any 
change in the project schedule. 

e Multiple force majeure change orders have been approved totaling in 
excess of $485,000. In addition there are three force majeure events which 
remain open of which two are related to abnormal weather events from 
February 2009. 

Budget 
0 Year to date J L I ~ Y  2009, the Trii 

below budget by 4.1 percent 
project delays in the first quarte 
expenses in the second half of the 

8.8 percent) below bu 
0 Capital expenditure it 2 was $26 million (or 

5.1.2 Environmental Review Up 
nal PSD/Title V permit. The 

009, KDAQ issued a proposed perinit 
PA in a June 5 ,  2009 letter. EPA wanted 

Case-by-Case Maxiinurn Achievable Control 

which conclude 2 is not a major source of HAPS and therefore is not subject 

determination. A final outcome of this issue is yet to be determined. 
On August 12, 2009, the EPA issued an order responding to issues raised in the 

April 28, 2008 and March 2, 2006 petitions, denying in part and granting in part requests 
for objections to the PSD permit. While most of the petitions were denied by EPA, the 
following were granted: 

0 Petitioners’ claims regarding Rest Available Control Technology (RACT) 
for auxiliary boiler. The EPA is requiring a revised RACT analysis on the 
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auxiliary boiler. The result of this analysis can potentially lead to 
inodifying the pollutant emission limits and/or addition of an oxidation 
catalyst. 
lJse of PMlo as surrogate for PM25. The EPA concurred with the 
petitioners concerns on whether or riot PMlo could be used as a suitable 
surrogate for PM2 5, and is directing the KDAQ to address the PM2 5 issue. 
The EPA suggests possible approaches to demonstrating coinpliarice with 

to address this issue. TC2 has the latest air po control technologies; 
therefore, it is unlikely that additional co 1 be needed. However, 
pollutant emission limits could potenti 
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6.0 Regulatory and Compliance Summary 

The environinental perinit status and regulatory compliance updates froin July 
2008 Through August 2009 were provided for each EON facility in Sections 2, 3, 4 
and 5.  However, the scope of this addendum does not include an update to the 
evaluations of future environmental regulations and coinpliance previously discussed in 
the October 2008 Report. 
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7.0 Operating Programs and Procedures 

According to EON, there has not been any significant change or revision to the 
O&M plans and processes for the EON generating assets. 
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8.0 Contracts and Agreements 

8.1 Contracts and Agreements 
Black & Veatch review new agreements and amendments to existing agreements 

that were executed over the past 12 months. EON provided 24 agreements that were new 
and/or amended since our previous report. 

8. I .  I Coal Supply and Transportation Contracts 
for coal supply and 

eeinents were for 
transportation. There were I 5 agreemen 

transportation. There were 6 
agreements. 

e The coal supply agreements 

of coal received (reduced 
ith coal supplier Rhino sulfur). The one excep 

Energy. Terms and conditi 

ent with Mill Creek Harbor Services 
ing, switching, fleeting, and surveillance 

existing contract. 

8.1.2 EON Fuel Supply and Transportation Strategy and Policy 
e It appears that EON has continued to ensure that the quantity of coal 

supplied under all contracts is maintained on an annual basis. EON has 
indicated that there has been no change in their approach to procure coal 
over the past 12 months and they will continue to re-negotiation and re- 
contract as needed. EON has continued to maintain diversity in suppliers. 
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EON Contracts and Agreements 

0 EON indicated that they have not inade significant updates to their fuel 
procurement polices and procedures 
Based on a review of the Corporation Fuels and By Products report from 
June 2009, the following issues with respect to f k l  supply have been 
identified. 
- Pricing has been adversely impacted by changes in governrneiit 

regulation (MINER Act law) 

(in particular the closing of Tyrone IJni 
EON coininenced 2009 with an e __ cent coal inventory of 

- EON’S KIJ started 2009 2 
and year to date receip 168,000 tons unde 
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EON Projected Performance and Operating Costs 

9.0 Projected Performance and Operating Costs 

9.1 Projected Performance 
The 2009 through 2012 projected performance for all EON generating 
units shown in Appendix A.1 of the Report is still considered reasonable 
based on Black & Veatch review of the actual performance for the units 
for 2008 and year to date JUIY 2009. In general, EON expects that the 
units will perform at levels that are coinparable to generating units of 
similar type and size in the industry. 

9.2 Projected O&M Costs 

approximately 3 percent (or 
The actual year to date June 2009 n 
1 percent (or $1.44 I 

budget. The actual vel 

O&M cost was approximately 
year to date June 2009 

tal budget. The favorable variance in 
r delay on the planned Brown FGD ($55 

tdgeted milestone payments of $26 inillions for 

08. The actual year to date June 2009 capital expenses were 

June 2009 budget. However, the total capital costs for 2009 at year end is 
forecast to be 1 percent (or $5.2 millions) higher than the 2009 EON 
budget. The variances in the actual, forecast, and budget capital expenses 
identified above are considered within the range that is expected for a fleet 
of this type and size. 
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EON Projected Performance and Operating Costs 

A review of the planned capital projects listed in the latest EON capital 
expenditure plan for 2010 through 2012 indicated that the projects are 
justified based on review of the latest available documents and industry 
trend. 
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EON Kev Environmental Documents Reviewed 

Attachment 11 
Key Environments ocuments Reviewed 

ocuments (multiple facilities) 

0 

rim ble 

e 

e 

e 

e 

e 

t3 

e 

e 

ATC Associates Inc, Visual Site Assessment Report, Low Hazard Dains, 
Various Kentucky Power Plants, March 19,2009 
ATC Associates Inc, Visual Site Assessment rt, Eight Ash Pond 
Dains, February 20, 2009 

Byproducts, Kentucky Utilitie 

SEPA on Revision 2 of 

om USEPA on Revision 3 of the 

-Case MACT Applicability Analysis. 
proposed revision to PSD/Title Permit, Perinit No. 

Discharge Monitoring Reports, July 2008-March 2009 
Groundwater Monitoring Reports, 2008 - June 2009 
2008 Hazardous Waste Annual Report Form 1 
KPDES Discharge Perinit KY004 1971, issued August 4, 2009 by KDEP 
O’Brien & Gere, Triinble County RAP Assessment, draft for US EPA, 
J ~ l y  3,2009 
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EON Kev Environmental Documents Reviewed 

Black & Veatch also obtained a recent summary of the facility’s compliance 
status from the US Environmental Protection Agency (EPA) “Enforcement and 
Compliance History Online” (ECHO) database on August 18, 2009. 

Mill Creek 

0 2008 Emissions Inventory Spreadsheet. 
e 2008 TRI Report 

e 2008 Tier 11 Report 

e 2008 Hazardous Waste Annual 
Black & Veatch also obtained a re 

Cane Run 

, JUIY 2008-March 2009 
g Reports, 2008 - June 2009 
Annual Report Form 1 

the EPA ECHO 

Ghent 

e 2008 Annual Air Compliance Certification dated January 26, 2009. 

August 6, 2008 KDAQ Letter of Warning related to emissions of airborne 

e 2008 Emissions Inventory Spreadsheet. 
0 

particulates beyond the premises of origin and crossing the facility 
property line. 
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EON Key Environmental Documents Reviewed 

e August IS, 2008 K1J response and Corrective Action Plan to address 
KDAQ’s August 6, 2008 Letter of KDAQ Warning. 
March 19, 2009 Notice of Violation fiom the CJSEPA to KU notifying KU 
about the PSD violations for sulfuric acid mist (SAM) emissions. 

e TRI Report for 2008. 

e 2008 Tier I1 Report 
e ECMPS Monitoring Plan Printout, dated April 2,2009. 

e 2008 Hazardous Waste Annual Report Forin 
Black & Veatch also obtained a recent suinina facility’s Compliance 

status from the EPA ECHO database on August 18, 

EW Brown (Coal) 

opacity exceedances 

tilities (KU) Company for 

overy by Environmental Surcharge. 
ntucky Public Services Commission 

Application which has met the minirnum 

09 ECMPS Monitoring Plan Printout 

e Discharge Monitoring Reports, J ~ l y  2008-March 2009 
Groundwater Monitoring Reports, 2008 - June 2009 
2008 Hazardous Waste Annual Report Forin 1 

e 

e 

Black & Veatch also obtained a recent suininary of the facility’s compliance 
status from the IJS Environmental Protection Agency (EPA) “Enforcement and 
Compliance History Online” (ECHO) database on August 18, 2009 and EPA’s Civil 
Enforcement website database on August 24,2009. 
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EON Kev Environmental Documents Reviewed 

Green River 

0 2008 Emissions Inventory Spreadsheet. 

e TRI Report for 2008. 

0 2008 Aniiual Air Compliance Certification dated January 26,2009. 

ECMPS Monitoring Plan Printout, Aug IO,  2009. 

Discharge Monitoring Reports, J ~ l y  2008-March 2009 

0 

0 2008 Tier I1 Report 

Black & Veatch also obtained a recent summary 
0 

cility’s coinpliance 

Compliance History Online” (ECHO) database on AL 

Tyrone 

0 ECMPS Monitoring P 

y all parties) fiom the KDEP 

, July 2008-March 2009 
summary of the facility’s coinpliance status from 
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