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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION 


In re: Petition of Progress Energy Florida, Inc. DOCKET NO. 120103-EI 
to modify scope of existing environmental 

~p,,-r_o-,=,-gr_a_m_.____________----.JJ DATED: MAY 30,2012 

PROGRESS ENERGY FLORIDA'S RESPONSES TO STAFF'S 

FIRST REQUEST FOR PRODUCTION OF DOCUMENTS (NOS. 1-4) 


RESPONSES 

1. Referring to Paragraph 8 of the Petition, please provide all work papers and 
supporting documents associated with each of the two compliance alternatives 
considered by the Company. 


Response: Please see the documents listed below and enclosed with this response. 


l. Estimate of cost for ESP (Est # 112 Anclote U 1 u2 
ESP 2014 BB.pdf) 

PEF-120103-EI-00001 -
PEF-120 1 03-EI-00035 

2. Estimate of cost for Low NOx burners (Short Form 
Nox Reduction Estimate Spring 2014 LJTU.pdf) 

PEF-120103-EI-00036 ­
PEF-120 1 03-EI-00037 

3. Estimate of capital costs for Natural Gas 
Conversion (Est # 190 U 1 Gas Burner 
AddionsRev3.pdf) 

PEF-120103-EI-00038 ­
PEF-120 1 03-EI-00043 

4. Estimate of capital cost & revenue requirements 
for Natural Gas Conversion (Anclote Gas 
Conversion Capital Costs Jan2012.pdf) 

PEF-120 1 03-EI-00044 ­
PEF-120 103-EI-00045 

5. January Presentation to Management 
(Anclote_Conversion_IPP_Rev 0_2011_final MS 
com.pdf) 

PEF-120103-EI-00046 ­
PEF-120103-EI-00071 

6. March Presentation to Management 
(Anclote_Conversion_IPP_Rev I_March 
2012 final.pdf) 

PEF-120103-EI-000n ­
PEF-120 103-EI-00093 

7. Production Cost Results for Gas Conversion Case 
(PEF Anclote Gas Mix 10 (Conversion).pdf) 

PEF-120103-EI-00094 ­
PEF-120103-EI-00098 

8. Production Cost Results for No Conversion Case 
(PEF Anclote Gas Mix 10 (No Conversion).pdf) 

PEF-120103-EI-00099 ­
PEF-120 1 03-EI-00 1 03 

9. Analysis of Results and Cost Impact PEF-120103-EI-00104 ­
PEF-120103-EI-00III 

10. 2009 Engineering Study (Sirois Engineering 
Report Rev l.pdf) 

PEF-120103-EI-00112 ­
PEF-120 I 03-EI-00216 

1l. Internal Summary and Update of Engineering 
Study (Anclote Engineering Study Update 
09.26.2011.pdf) 

PEF-120103-EI-00217 ­
PEF -120103 -El -00223 

12. 2012 Engineering Study (Anclote Phase 1 Report 
FINAL REVISION 3-20-12.pdf) 

PEF-120103-EI-00224 ­
PEF-120103-EI-00289 
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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSI 

In re: Petition of Progress Energy Florida, Inc. DOCKET NO. 120103-EI 

to modify scope of existing environmental 


ro ram. DATED: MAY 30, 2012 
-L~~~__________________________~ 

PROGRESS ENERGY FLORIDA'S RESPONSES TO STAFF'S 

FIRST REQUEST FOR PRODUCTION OF DOCUMENTS (NOS. 1-4) 


Pursuant to Rule 28-106.206, Florida Administrative Code, and Rule 1.350, Florida Rules 

of Civil Procedure, PROGRESS ENERGY FLORIDA, INC. (PEF) hereby responds to Staffs 

First Request for Production of Documents (Nos. 1-4). 

RESPONSES 

1. 	 Referring to Paragraph 8 of the Petition, please provide all work papers and 
supporting documents associated with each of the two compliance alternatives 
considered by the Company. 

Response: Please see the documents listed below and enclosed with this response. 

1. 	 Estimate of cost for ESP (Est #112 Anclote U 1 u2 ESP 2014_ BB. pdf) 
2. 	 Estimate of cost for Low NOx burners (Short Form Nox Reduction Estimate Spring 

20 14_LJTU.pdf) 
3. 	 Estimate of capital costs for Natural Gas Conversion (Est # 190 U 1 Gas Burner 

AddionsRev3.pdf) 
4. 	 Estimate of capital cost & revenue requirements for Natural Gas Conversion (Anclote 

Gas Conversion Capital Costs_Jan2012.pdf) 
5. 	 January Presentation to Management (Anclote_Conversion_IPP _Rev 0_201 I_final MS 

com.pdf) 
6. 	 March Presentation to Management (Anclote_Conversion_IPP _Rev I_March 


2012_final.pdf) 

7. 	 Production Cost Results for Gas Conversion Case (PEF Anclote Gas Mix 10 


(Conversion).pdf) 

8. 	 Production Cost Results for No Conversion Case (PEF Anclote Gas Mix 10 (No 

Conversion). pdf) 
9. 	 Analysis of Results and Cost Impact 
10. 2009 Engineering Study (Sirois Engineering Report Rev l.pdf) 
11. Internal Summary and Update of Engineering Study (Anclote Engineering Study Update 

09.26.2011.pdf) 
12.2012 Engineering Study (Anclote Phase 1 Report FINAL REVISION 3-20-12.pdf) 
13. Updates to 2012 Engineering Study (PE Anclote 2 Final Revised Report 3-25-09.pdf) 
14. Appendices to 2012 Engineering Study (all_appendix_sheets Final R1.pdf) 
15. Estimate of capital costs for Natural Gas Conversion (Est # 190 U1 Gas Burner 

AddionsRev4.pdf) 



PROGRESS ENERGY FLORIDA'S RESPONSES TO 
STAFF'S FIRST REQUEST FOR PRODUCTION 
OF DOCUMENTS (NOS. 1-4) 
DOCKET NO 120103-EI 
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2. 	 Referring to Paragraph 8 of the Petition, please provide all work papers and 
supporting documents associated with the fuel cost differential analysis. 

Response: Please see items 6, 7, and 8 in response to Request No. 1 above. 

3. 	 Referring to Paragraph 9 of the Petition, please provide the "preliminary studies" 
and analyses performed to identify the components to be upgraded or replaced. 

Response: Please see items 10 through 14 in response to Request No. 1 above. 

4. 	 Please provide all analyses identified in response to Interrogatory No.4. 

Response: Please refer to PEF's response to Staff's First Set ofInterrogatories No.4. At 
this time, there are no completed studies or analyses that are responsive to this request. 

DATED this~ of May, 2012. 

HOPPING GREEN & SAMS, P.A. 

119 S. Moruoe Street, Suite 300 (32301) 
Post Office Box 6526 
Tallahassee, FL 32314 
Telephone: 805-425-2359 
Facsimile: 805-224-8551 

Attorneys for PROGRESS ENERGY FLORIDA 

'~4. Perko ar No. 855898) 



Hopping Green ~ Sams 

Mtorn eys il nd Coun selors 

Writer'S Direct Dial Number 
(850) 425-2359 

May 30, 2012 

BY HAND DELIVERY 

Ann Cole 
Director, Office of the Commission Clerk 
Florida Public Service Commission 
2540 Shumard Oak Boulevard 
Tallahassee, FL 32399-0850 

Re: 	 Docket No. 120103-EI 

Notice of Service of Discovery Responses 


Dear Ms. Cole: 

Please take notice that Progress Energy Florida, Inc. has today served its Response to the 
Staffs First Set oflnterrogatories (Nos. 1-8) and Responses to Staffs First Request for 
Production of Documents (Nos. 1-4). 

By copy of this letter, the responses have been furnished to all parties of record. 

If you have any questions regarding this notice, please give me a call at 425-2359. 

Very truly yours, 

GVP/dg 
Enclosures 
cc: Certificate of Service 

(0) ~ (C; ~ ~~ ~ '\1/ 

\f\l MAY 3 1 2011 ll:!J 
fLonl lJ!1 

nnl!,r 

Post Office Box 6526 Tallaha ssee, Flori da 32314 119 S Monroe Street , Suite 300 (32301) 850222 7500 850.224 .8551 fax www.h gslaw.com 

http:www.hgslaw.com


CERTIFICATE OF SERVICE 

I HEREBYS:~IFY that a true and correct copy of the forego~t1as been~ 
-. dlcated helo . 

ished via 
hand-delivery this ~l.Qay of May, 2012 to all parties of record 

Charles Murphy, Esq. 
Office of General Counsel 
Florida Public Service Commission 
2540 Shumard Oak Blvd. 
Tallahassee, FL 32399-0850 
cmurphy@psc.state.fl.us 

mailto:cmurphy@psc.state.fl.us


Estimate Review Summary Form ~ Progress Energy
Anclote Unit 1 & Unit 2 ESP 


Description: Add an electrostatic precipitator to Unit 1 and Unit 2. The estimate assumes one EPS per unit constructed simultaneously. 


Estimate Requested by 

Estimate Preparation Date: 

Estimated by: 

22-Apr-09 

Moody 

Estimate#: 

Plant: 

Type of Contract: 

112 

Andote 

Firm Price 

,Estimate Purpose Notes 

Study 

Estimate Basis: 
Technology identified, Site Identified, Prelim 
engineering not complete. 

Major Assumptions I Clarifications: 

Notes 

"All Dollars are considered to be "Project View" and do not include AFUDC unless clearly identified otherwise. 
1. No quotes for equipment have been received. 
2. All quantities are approximations. 
3. No engineering has been completed . 
4. Assumes adequate room for placement of the ESP exists with no demolition required . 
5. Includes piling. 
6. Excludes Fans. 
7. Excludes wind loading allowance. 
8. Excl udes waste handling and disposal. 
9. Excludes air heater modifications. 

Estimate Breakdown Min% Max% Min $'s 

EPC Contract Costs -30% 60% $ 19,758,838 
Progress Energy Provided Procurement Costs: -30% 60% $ 25,200,000 
Progress Energy Labor Costs: -30% 60% $ 1,060,079 
Progress Energy Indirect Material Costs: -30% 60% $ 1,662,500 
Progress Energy Contingency: -30% 60% $ 7,268,857 
Progress Energy Escalation: -30% 60% $ 6,011,377 

Award Date ' 1-Jan-13 

Cnst Mob Date: 1-Mar-13 

Commercial Op Date: 1-Jul-14 

Escalation 

Escalated to CO date: JUI-14 

Estimate Class (AACE : 
Class 4- Study Feasibility (L: -15% to ­
30% I H: +20% to +50% 

Most Likely $'s Max $'s 
$ 28,226,912 $ 45,163,059 
$ 36,000 ,000 $ 57,600,000 
$ 1,514,398 $ 2,423,037 
$ 2,375,000 $ 3,800,000 
$ 10,384,082 $ 16,614 ,531 
$ 8,587,681 $ 13,740,290 

Total (Project View) 

Total Fin View Adder - 55% PGN Labor, Sales & Use Tax Excluded 
Grand Total (Financial View) 

Department Review & Approval 

Technical: Management: 

$ 

$ 
$ 

60,961,651 

583,043 
61,544,695 

$ 

$ 
$ 

87,088,073 

832,919 
87,920,992 

$ 

$ 
$ 

139,340,917 

1,332,670 
140,673,588 

Name 

Commercial: 

Name 

Construction I Procurement I Other: 

Dale 

Date 

Jeff Moody 

Leigh Formanek 

Project Manager 

Rick Montgomery 

Sue Hardison 

Randy Paulson 

Dale 

Dale 

Dale 

Dale 

Dale 

Date 

Name Dale Tom Cornell! Kevin Murrey Date 


Name Dale John ElnilSky Dale 


W:\2011 Anclole Gas Conversion\Slrategist\A.nclote Retrotil\Est #112 Andale U, U2 ESP 2014_BB.xlsx 
5/15/2012 Page 1 of 35 

PEF-120103-EI-OOOOl 



Anclote Unit 1 & Unit 2 ESP 

Description: Add ~ e'~o"t;Ultic preCipitator 10 Unit 1 and p(opo, ., Numb.r: 
Unlt2 Th' _ m•• aaalm• • o,,~ £PS per unit Unit: 

Plllm: Anelchl 

constructed wml....:n.ou:aty. 
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1. No CfUC1lM lot ~tN I\IW tIM" re~iY~d 

2. AI q,,~ .. . WOx~. 

3No llfl;ll"MlMlll'IH~ tornplftfld 

Type 01 Contract 

Estlm;ltDr('I: 

Egimale" : 

182 Regloo F~ 

FitrnPra Type 01 E5timate: L~$~~ 

Moody ElitlrNtle Oue: 22·ApI..(l9 
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D~~rlptlon 
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LS 
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,."........ 
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11 .000 
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8.807,834 

- .goo 
133 ,, 36 
180"539 

879.174 

9,687,609 

968,761 
1.480.19\ 

2,449,552 

1t,1n . tS1 
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~ Progress Energy 

Anclote Unit 1 & Unit 2 ESP 
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Escalation Analysis 

EPC Contractor 

Engineering I HO Support 

Engineering I HO Support 

Total Engineering I HO Support Escalation 

Construction 

Construction Equipment I ST&C 

Construction Materials (Direct Materials) 

-Div 0- Civil I S~e work 

-Div 1- Concrete (CY Concrete) 

-Div 2- Buildings I Structural Steel (Tns Steel) 

-Div 3- Piping (LF Piping) 

-Div 4- Mechanical EqUipment 

-Div 5- Electrical (LF Cable) 

-Div 6- Instrumentation I Controls 

-Div 7- Insulation I Painting 

-CCO- (Contract Change Order) 

Subcontract Pricing 

Construction Mtrllndirect's (Not counting Construction Equipment) 

Project Indirects (Ins/Sureties/PenmitslTaxlWarranty) 

Craft Perdiem Escalation 

Craft Labor Rate Escalation 

Contingency Escalation 

Escalation Item 1 . 

Escalation Item 2.. 

Escalation Item 3.. 

Total Construction Escalation 

Construction Management 

Construction Management (Staff) 

ITotal Construction Management Escalation 

Total EPC Escalation 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

Total $'5 to be 

Escalated 

1,960,000 

1,960,000 

1,481,794 

750,000 

207,222 

1,018,750 

24,300 

3,025,775 

894,250 

2,221,096 

946,892 

319,774 

1,179,315 

3,834,597 

1,934,228 

17,837,994 

1,478,517 

1,478,517 

21,276,511 

Total Escalation 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

299,400 

299,400 

253,119 

128,114 

35,398 

174,022 

4,151 

516,861 

152,755 

-

-
379,406 

161,748 

54,624 

201,450 

655,023 

2,716,670 

252,559 

252,559 

3,268,629 

% of 

Total Code 

15% L 

15% 

17% M 

17% M 

17% M 

17% M 

0% M 

17% M 

17% M 

17% M 

0% M 

0% M 

17% S 

17% M 

17% M 

17% L 

17% L 

0% C 

0% 

0% 

0% 

15% 

17% L 

17% 

15% 

$ 
EPC Escalation Breakdown 

Labor $ 8,452,428 $ 1,408,432 17% L 

Materials $ 8,668,758 $ 1,480,791 17% M 

Est #112 Anclale U1U2 ESP 2014_BB.xJsx 
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~ Progress Energv 

Anclote Unit 1 & Unit 2 ESP 

Escalation Analysis 

J I 
Total $'s to be 

Escalated Total Escalation 
% of 
Total Code 

Subcontracts $ 2,221,096 $ 379,406 17% S 
Contingency $ 1,934,228 $ 0% C 

Total $ 21,276,511 $ 3,268,629 15% 

'l:i 
trJ 
'Tj 
I 

N 
o 
o 
w m ........ 

I 

o 
o 
o 
o 
Vl 

Est #112 Anclote U1U2 ESP 2014_BB.xJsx 
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Anclote Unit 1 & Unit 2 ESP 

Escalation Analysis 

Progress Energy Escalation 

-PE Provided Procurement 
Unit 1 ESP 
Unit 2 ESP 

Other 

Total PE Provided Equipment Escalation 

$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

Escalated 

18,000,000 
18,000,000 

36,000,000 

Total Escalation 

$ 3,074,748 
$ 3,074,748 

$ 
$ 
$ 
$ 
$ 
$ 
$ -
$ 6,149,495 

Total 

17% 
17% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

Code 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

-Progress Energy Labor & Indirect Materials 
Progress Energy Labor 
Progress Energy Indirect Materials 

Progress Energy Contingency 

Other 

Total: Progress Energy Labor & Indirect Materials 

$ 
$ 

$ 

$ 

$ 

1,514,398 
2,375,000 

10,384,082 

14,273,480 

$ 258,688 
$ 405,696 

$ 1,773,802 

$ 

$ 2,438,186 

17% 
17% 

17% 

0% 

17% 

L 
M 

C 

M 

-PE Escalation on EPC Contractor CV 
IEPC Contractor CV $ $ 0% CV 

I 
Total Progress Energy Escalation $ 50,273,480 $ 8,587,681 17% 

Progress Energy Escalation Breakdown 

Equipment Procurements 

PE Labor 

Indirect Materials 

Subcontracts 

Contingency 

Total PE Purchased Equipment Escalation 

$ 

$ 

$ 

$ 

$ 

$ 

36,000,000 

1,514,398 

2,375,000 

10,384,082 

50,273 ,480 

$ 6,149,495 

$ 258,688 

$ 405,696 

$ 

$ 1,773,802 

8,587,681 

17% 

17% 

17% 

0% 

17% 

17% 

E 

L 

M 

S 

C 

PE Escalation on EPC Contractor CV 

PE Escalation on EPC Contractor CV 

Total Progress Energy Escalation 

$ 

$ 50,273,480 

$ 

$ 8,587,681 

0% 

17% 

CV 

6 of 35 

Total $'s to be % of 
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Cash Flow 

Estimated Oct-11 Nov-11 Oec-11 Jan-12 Feb-12 

Engineering 

Hours 

Rate 

Salary 

Expenses 
Total 

EPC Procurements 

Division 0 Civil! Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instruments! Controls 

Division 7 - Insulation! Painting 

EPC Procurements Total 

Craft Manhours 

Division 0 Civil/ Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instruments/ Controls 

Division 7 - Insulation/ Painting 

Division 8 - Construction Indirects 

Total Craft Manhours 

Total Craft labor Cost 

EPC Subcontracts 

Division 0 Civil! Sitework 

Division 1 Foundations 

100.0% 

$ 
$ 
$ 
$ 

100.0% 

$ 
100.0% 

$ 
100.0% 

$ 
0.0% 

$ 
100.0% 

$ 
100.0% 

$ 
100.0% 

$ 
0.0% 

$ 

$ 

$ 

100.0% 

$ 
100.0% 

$ 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

$ 
$ 
$ 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

$ 

$ 

0.0% 
$ 

0.0% 
$ 

PEF -120103 

0.0% 0.0% 

$ $ 
$ $ 
$ $ 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

$ $ 

$ $ 

00% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

-EI-00007 

0.0% 

$ 
$ 
$ 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

$ 

$ 

0.0% 
$ 

0.0% 
$ 



Cash Flow 

Estimated 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instrumentsl Controls 

Division 7 - Insulationl Painting 

Total EPC Subcontracts 

CM 

Hours 

Rate 

Salary 

Expenses 
Total 

Division 8 - Construction Indirects 

Safety 

Mobilization I Demobilization 

Office / Field Overhead Expenses 

Site Services 

Equipment / ST&C 

Other 

Pre-Op Startup & Testing 

Heavy Haul 
Total 

Total EPC Direct Cost 

Project Indirects 

Cont ingency 

Escalation 

Insurance 

Warranty 
Total Project Indirects 

Total Costs 

Hours 

Rate 

Salary 

Expenses 

Total EPC Project Cost 

100_0% 

0.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.00% 

Oct-11 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

$ 

0.0% 

#DIV/OI 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 
$ 

$ 

$ 

$ 

$ 

$ 

Nov-11 Dec-11 Jan-1 2 Feb-12 

0.0% 0.0% 
$ $ $ 

0.0% 0.0% 
$ $ $ 

0.0% 0.0% 
$ $ $ 

0.0% 0.0% 
$ $ $ 

0.0% 0.0% 
$ $ $ 

0.0% 0.0% 
$ $ $ 

$ $ $ 

0.0% 0.0% 

#DIV/O! #DIV/OI 
$ $ $ 
$ $ $ 
$ $ $ 

$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 

$ $ $ 

$ $ $ 
$ $ $ 

$ $ $ 

$ $ $ 

$ $ $ 

$ $ $ 

$ $$ 

PEF-120 1 03-EI-00008 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

$ 

0.0% 0.0% 

#DIV/OI #DIV/O! 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 

$ 

$ 

$ 

$ 

$ 



Cash Flow 

Estimated Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 

Invoice Sent to PE $ ­ $ ­ $ ­ $ - $ ­
Invoice Paid by PE $ ­ $ ­ $ ­ $ ­ $ ­
Cumulative Cash Out $ ­ $ ­ $ ­ $ ­ $ ­

Unit 1 ESP 

Unit 2 ESP 

$ ­ $ ­Owner Labor & Indirects $ ­ $ ­$ ­
Escalation 

$ ­ $ ­ $ ­Owner Procurement Escalation $ ­ $ ­
$ ­Owner Indirects Escalation $ ­ $ ­ $ ­ $ ­
$ ­ $ ­ $ ­ $ ­Total Escalation $ ­

Contingency 
$ ­$ ­ $ ­ $ ­ $ ­Owner Procurement Contingency 

$ ­$ ­$ ­ $ ­Owner Indirects Contingency $ ­
$ ­ $ ­ $ ­Owner Contingency on EPC Contractor $ ­ $ ­

$ ­$ ­ $ ­ $ ­Total Contingency $ ­
$ ­$ ­ $ ­Total Owner Cash Out $ ­ $ ­

$ ­$ ­ $ ­ $ ­ $ ­Total Monthly Cash Out 

$ ­ $ ­ $ ­ $ ­$ ­Total Cumulative Cash Out 

$ ­Total Annual Cash Out 

PEF-120103-EI-00009 




Cash Flow PE KO 


Estimated Mar-12 Apr-12 May-12 Jun-12 Jul-12 Aug-12 


Engineering 

Hours 

Rate 

Salary 

Expenses 
Total 

EPC Procurements 

Division 0 Civil! Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instrumentsl Controls 

Division 7 - Insulationl Painting 

EPC Procurements Total 

Craft Manhours 

Division 0 Civil/ Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instruments/ Controls 

Division 7 - Insulation/ Painting 

Division 8 - Construction Indirects 

Total Craft Manhours 

Total Craft labor Cost 

EPC Subcontracts 

Division 0 Civil! Sitework 

Division 1 Foundations 

0.0% 

$ $ 
$ $ 
$ $ 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

$ $ 

$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 

$ 
$ 
$ 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

$ 

$ 

0.0% 
$ 

0.0% 
$ 

0.0% 0.0% 0.0% 0.0% 

$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 

0.0% 0.0% 0.0% 0.0% 
$ $ $ 

0.0% 0.0% 0.0% 0.0% 
$ $ $ 

0.0% 0.0% 0.0% 0.0% 
$ $ $ 

0.0% 0.0% 0.0% 0.0% 
$ $ $ 

0.0% 0.0% 0.0% 0.0% 
$ $ $ 

0.0% 0.0% 0.0% 0.0% 
$ $ $ 

0.0% 0.0% 0.0% 0.0% 
$ $ $ 

0.0% 0.0% 0.0% 0.0% 
$ $ $ 

$ $ $ 

$ $ $ 

0.0% 0.0% 0.0% 0.0% 
$ $ $ 

0.0% 0.0% 0.0% 0.0% 
$ $ $ 

PEF-1201 03-EI-OOOI 0 



Cash Flow 

Estimated 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instruments! Controls 

Division 7 - Insulation! Painting 

Total EPC Subcontracts 

CM 

Hours 

Rate 

Salary 

Expenses 
Total 

Division 8 - Construction Indirects 

Safety 

Mobilization! Demobilization 

Office / Field Overhead Expenses 

Site Services 

Equipment / ST&C 

Other 

Pre-Op Startup & Testing 

Heavy Haul 
Total 

Total EPC Direct Cost 

Project Indirects 

Contingency 

Escalation 

Insurance 

Warranty 
Total Project Indirects 

Total Costs 

Hours 

Rate 

Salary 

Expenses 

Total EPC Project Cost 

PE KO 

Mar-12 Apr-12 May-1 2 Jun-12 Jul-1 2 Aug-12 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

$ 

0.0% 

#DIV/O! 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 

$ 

$ 

$ 

$ 

$ 

0.0% 0.0% 0.0% 
$ $ $ 

0.0% 0.0% 0.0% 
$ $ $ 

0.0% 0.0% 0.0% 
$ $ $ 

0.0% 0.0% 0.0% 
$ $ $ 

0.0% 0.0% 0.0% 
$ $ $ 

0.0% 0.0% 0.0% 
$ $ $ 

$ $ $ 

0.0% 0.0% 0.0% 

#DIV/O! #DIV/O! #DIV/O! 
$ $ $ 
$ $ $ 
$ $ $ 

$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 

$ $ $ 

$ $ $ 
$ $ $ 

$ $ $ 

$ $ $ 

$ $ $ 

$ $ $ 

$ $ $ 

PEF_120103-EI-OOOll 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

$ $ 

0.0% 0.0% 

#DIV/O! #DIV/O! 
$ $ 
$ $ 
$ $ 

$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 

$ $ 

$ $ 
$ $ 

$ $ 

$ $ 

$ $ 

$ $ 

$ $ 



Cash Flow PE KO 


Estimated Mar-12 Apr-12 May-12 Jun-12 Jul-12 Aug 12 


$ ­ $ ­ $ ­Invoice Sent to PE $ ­ $ ­ $ ­
Invoice Paid by PE $ ­ $ ­ $ ­$ ­ $ ­ $ ­
Cumulative Cash Out $ ­ $ ­$ ­ $ ­ $ ­ $ ­

Unit 1 ESP 

Unit 2 ESP 

$ 116,682 Owner Labor & Indirects $ ­ $ ­ $ ­$ ­ $ 116,682 
Escalation 

Owner Procurement Escalation $ ­ $ ­ $ ­ $ ­ $ ­ $ ­

Owner Indirects Escalation $ ­ $ ­ $ 73,146$ ­ $ ­ $ 73,146 
Total Escalation $ 73,1·46$ ­ $ ­ $ ­$ ­ $ 73,146 

Contingency 

Owner Procurement Contingency $ ­ $ ­ $ ­ $ ­ $ ­ $ ­
Owner Indirects Contingency $ 22,501$ ­ $ ­ $ ­ $ ­ $ 22,501 
Owner Contingency on EPC Contractc $ ­ $ ­ $ ­ $ ­ $ ­ $ ­

Total Contingency $ 22,501$ ­ $ ­ $ ­$ ­ $ 22,501 
Total Owner Cash Out $ 212,329$ ­ $ ­ $ ­ $ ­ $ 212,329 

Total Monthly Cash Out $ 212,329$ ­ $ ­ $ ­ $ ­ $ 212,329 
Total Cumulative Cash Out $ 212,329$ ­ $ ­ $ ­$ ­ $ 424,658 
Total Annual Cash Out 

PEF-120103-EI-00012 




Cash Flow EPCAWD 

Estimated Sep-12 Oct-12 Nov-12 Dec-12 Jan-13 

Engineering 

Hours 

Rate 

Salary 

Expenses 
Total 

$ 
$ 
$ 
$ 

EPC Procurements 

Division 0 Civil! Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instrumentsl Controls 

Division 7 - Insulationl Painting 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

EPC Procurements Total $ 

Craft Manhours 

Division 0 Civil! Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 c Equipment 

Division 5 - Electrical 

Division 6 - Instruments! Controls 

Division 7 - Insulation! Painting 

Division 8 - Construction Ind irects 

Total Craft Manhours 

Total Craft labor Cost $ 

EPC Subcontracts 

Division 0 Civil! Sitework 

Division 1 Foundations 

$ 

$ 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

$ 
$ 
$ 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

$ 

$ 

0.0% 
$ 

0.0% 
$ 

0.0% 

$ 
$ 
$ 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

$ 

$ 

0.0% 
$ 

0.0% 
$ 

0.0% 10.0% 
2,000 

$ $ 70.00 
$ $ 140,000 
$ $ 56,000 
$ $ 196,000 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 00% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

$ $ 

$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

PEF-120 103-EI-00013 




Cash Flow EPCAWD 


Estimated Sep-12 Oct-1 2 Nov-1 2 Oec-12 Jan-13 


Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instrumentsl Controls 

Division 7 - Insulationl Painting 

Total EPC Subcontracts 

CM 

Hours 

Rate 

Salary 

Expenses 
Total 

Division 8 - Construction Indirects 

Safety 

Mobilization I Demobilizat ion 

Office I Field Overhead Expenses 

Site Services 

Equipment I ST&C 

Other 

Pre-Op Startup & Testing 

Heavy Haul 
Total 

Total EPC Direct Cost 

Project Indirects 

Contingency 

Escalation 

Insurance 

Warranty 
Total Project Indirects 

Total Costs 

Hours 

Rate 

Salary 

Expenses 

Total EPC Project Cost 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

$ $ 

0.0% 

#DIV/OI 
$ $ 
$ $ 
$ $ 

$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 

$ $ 

$ $ 
$ $ 

$$ 

$ $ 

$ $ 

$ $ 

$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

$ $ 

0.0% 0.0% 

#DIV/O! #DIV/OI 
$ $ 
$ $ 
$ $ 

$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 

$ $ 

$ $ 
$ $ 

$ $ 

$ $ 

$ $ 

$ $ 

$ $ 

PEF-120103-EI-0001 4 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

$ 

0.0% 0.0% 

#DIV/O! #DIV/O! 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 196,000 

$ 19,929 
$ 33,679 

$ 53,608 

2,000 

$ 70.00 

$ 140,000 

$ 109,608 

$ 249,608 



Cash Flow EPCAWD 


Estimated Sep-12 Oct-12 Nov-12 Dec- 12 Jan-1 3 


Invoice Sent to PE $ - $ - $ - $ - $ 287,049 

Invoice Paid by PE $ - $ - $ - $ - $ -

Cumu lat ive Cash Out $ - $ - $ - $ - $ -

Unit 1 ESP $ 1,800,000 $ 1,800,000 $ 1,800,000 
Unit 2 ESP $ 1,800,000 $ 1,800,000 $ 1,800,000 

Owner Labor & Indirects $ 116,682 $ 116,682 $ 116,682 $ 116,682 $ 116,682 
Escalation 

Owner Procurement Esca lation $ 614,950 $ 614,950 $ 614,950 $ - $ -

Owner Indirects Escalation $ 73,146 $ 73,146 $ 73,146 $ 73,146 $ 73,146 
Total Escalation $ 688,095 $ 688,095 $ 688,095 $ 73,146 $ 73,146 

Contingency 

Owner Procurement Contingency $ 540,000 $ 540,000 $ 540,000 $ - $ -
Owner Indirects Contingency $ 22,501 $ 22,501 $ 22,501 $ 22,501 $ 22,501 
Owner Contingency on EPC Contractc $ - $ - $ - $ - $ 43,057 

Total Contingency $ 22,501 $ 22,501 $ 22,501 $ 22,501 $ 65,559 
Total Owner Cash Out $ 4,967,278 $ 4,967,278 $ 4,967,278 $ 212,329 $ 255,386 

Total Monthly Cash Out $ 4,967,278 $ 4,967,278 $ 4,967,278 $ 212 ,329 $ 255,386 
Total Cumulative Cash Out $ 5,391 ,936 $ 10,359,215 $ 15,326,493 $ 15,538,822 $ 15,794,208 
Total Annual Cash Out $ 15,538,822 

PEF-120103-EI-OOOIS 




Cash Flow MOB 

Estimated Feb-13 Mar-13 Apr-13 May-13 Jun-13 

Engineering 

Hours 

Rate 

Salary 

Expenses 
Total 

$ 
$ 
$ 
$ 

10.0% 
2,000 
70.00 

140,000 
56,000 
196,000 

$ 
$ 
$ 
$ 

10.0% 
2,000 
70.00 

140,000 
56,000 
196,000 

$ 
$ 
$ 
$ 

10.0% 
2,000 
70.00 

140,000 
56,000 
196,000 

$ 
$ 
$ 
$ 

10.0% 
2,000 
70.00 

140,000 
56,000 
196,000 

$ 
$ 
$ 
$ 

10.0% 
2,000 
70.00 

140,000 
56,000 
196,000 

EPC Procurements 

Division 0 Civil! Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instruments! Controls 

Division 7 - Insulation! Painting 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

80.0% 
600,000 

50.0% 
103,611 

0.0% 

0.0% 

0.0% 

0.0% 
2,420,620 

0.0% 
715,400 

0.0% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

20.0% 
150,000 

50.0% 
103,611 

0.0% 

0.0% 

0.0% 

0.0% 
605,155 

0.0% 
178,850 

0.0% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

10.0% 
101,875 

0.0% 

5.0% 
1,215 
0.0% 

0.0% 

0.0% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

10.0% 
101,875 

0.0% 

5.0% 
1,215 
5.0% 

0.0% 

0.0% 

EPC Procurements Total $ $ 3,839,631 $ 1,037,616 $ 103,090 $ 103,090 

Craft Manhours 

Division 0 Civil! Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instruments/ Controls 

Division 7 - Insulation/ Painting 

800 
1,276 

200 
1,276 

825 

2,879 

825 

2,879 
1,127 

Division 8 - Construction Indirects 

Total Craft Manhours 

357 
2,433 

357 
1,833 

357 
4,062 

357 
5,189 

Total Craft labor Cost $ $ 115,844 $ 87,280 $ 193,369 $ 247,030 

EPC Subcontracts 

Division 0 Civil! Sitework 

Division 1 Foundations 

$ 

$ 

0.0% 

0.0% 
$ 

$ 

80.0% 
512,640 

50.0% 
8,148 

$ 

$ 

20.0% 
128,160 

50.0% 
8,148 

$ 

$ 

0.0% 

0.0% 
$ 

$ 

0.0% 

0.0% 

PEF-120103-EI-00016 




Cash Flow MOB 

Estimated Feb-13 Mar-13 Apr-13 May-1 3 Jun-13 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instruments! Controls 

Division 7 - Insulation! Painting 

Total EPC Subcontracts 

CM 

Hours 

Rate 

Salary 

Expenses 
Total 

Division 8 - Construction Indirects 

Safety 

Mobilization! Demobilization 

Office I Field Overhead Expenses 

Site Services 

Equipment I ST&C 

Other 

Pre-Op Startup & Testing 

Heavy Haul 
Total 

Total EPC Direct Cost 

Project Indirects 

Contingency 

Escalation 

Insurance 

Warranty 
Total Project Indirects 

Total Costs 

Hours 

Rate 

Salary 

Expenses 

Total EPC Project Cost 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 

$ 

$ 

$ 

$ 

$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

0.0% 
$ 

$ 

0.0% 

#DIV/O! 	 $ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

196,000 $ 

19,929 $ 
33,679 $ 

$ 

53,608 $ 

2,000 

70 .00 $ 

140,000 $ 

109,608 $ 

249,608 $ 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

520,788.15 

5.0% 
902 

65.76 
59,286 
22,943 

82,228 

0 
2,781 

754 
892 

14,586 
35,409 

6,601 
1,889 

62,910 

4,817,401 

489,838 
827,772 
112,315 

1,429,925 

5,335 

59 .07 

315,129 

5,932,197 

6,247,327 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

136,308.15 

5.0% 
902 

65.76 
59,286 
22,943 

82,228 

0 
2,095 

568 
672 

10,989 
26,678 
4,973 
1,423 

47,398 

1,586,830 

161,351 
272,664 

434,015 

4,735 

60 .52 

286,565 

1,734,280 

2,020,845 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 

$ 

$ 

$ 

$ 

$ 

10.0% 

0.0% 

5.0% 

0.0% 

0.0% 

0.0% 

5.0% 
902 

65.76 
59,286 
22,943 

82,228 

0 
4,642 
1,258 
1,489 

24,347 
59,105 
11 ,018 
3,153 

105,012 

679,699 

69,113 
116,792 

185,905 

6,963 

56.39 

392,655 

472,949 

865,604 

10.0% 
. $ 

0.0% 
$ 

5.0% 
$ 

5.0% 
$ 

0.0% 
$ 

0.0% 
$ 

$ 

5.0% 
902 

$ 65.76 
$ 59,286 
$ 22,943 
$ 82,228 

5% 
$ 5,930 
$ 1,607 
$ 1,902 
$ 31,103 
$ 75,507 
$ 14,076 
$ 4,028 
$ 
$ 134,153 

$ 762,501 

$ 77,532 
$ 131,020 

$ 208,552 

8,091 

$ 55.17 

$ 446,316 

$ 524,737 

$ 971 ,053 

PEF-120103-EI-00017 


http:136,308.15
http:520,788.15


Cash Flow MOB 

Estimated Feb-1 3 Mar-13 Apr-1 3 May-13 Jun-13 

Invoice Sent to PE 

Invoice Paid by PE 

Cumulative Cash Out 

$ 

$ 
$ 

287,049 

287,049 
287,049 

$ 

$ 
$ 

7,184,426 

287,049 
574,099 

$ 

$ 
$ 

2,323,972 

7,184,426 
7,758,524 

$ 

$ 
$ 

995,445 

2,323,972 
10,082,496 

$ 

$ 
$ 

1,116,711 

995,445 
11,077,941 

Unit 1 ESP 

Unit 2 ESP 

$ 1,800,000 $ 1,800,000 $ 1,800,000 $ 1,800,000 $ 1,800,000 

Owner Labor & Indirects 

Escalation 

Owner Procurement Escalation 

Owner Indirects Escalation 

Total Escalation 

Contingency 

Owner Procurement Contingency 

Owner Indirects Contingency 

Owner Contingency on EPC Contractc 

Total Contingency 

Total Owner Cash Out 

Total Monthly Cash Out 

Total Cumulative Cash Out 

Tota l Annual Cash Out 

$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 

155,576 

307,475 
97,527 
405,002 

270,000 
30,002 
43,057 
73,059 

2,703,637 

2,990,687 
18,784,895 

$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 

155,576 

307,475 
97,527 
405,002 

270,000 
30,002 

1,077,664 
1,107,666 

3,738,244 

4 ,025,293 
22,810,188 

$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 

155,576 

307,475 
97,527 
405,002 

270,000 
30,002 

348,596 
378,598 
3,009,176 

10,193,601 
33,003,789 

$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 

155,576 

307,475 
97,527 
405,002 

270,000 
30,002 

149,317 
179,319 
2,809,897 

5,133,869 
38,137,658 

$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 

155,576 

307,475 
97,527 
405,002 

270,000 
30,002 

167,507 
197,509 
2,828,087 

3,823,532 
41,961 ,190 

PEF-120103-EI-OOOIS 




Cash Flow 

Estimated Jul-13 Aug-13 Sep-13 Oct-13 Nov-13 

Engineering 

Hours 

Rate 

Salary 

Expenses 
Total 

$ 
$ 
$ 
$ 

EPC Procurements 

Division 0 Civil! Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instruments! Controls 

Division 7 - Insulation! Painting 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

EPC Procurements Total $ 

Craft Manhours 

Division 0 Civil! Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instrumentsl Controls 

Division 7 - Insulationl Painting 

Division 8 - Construction Indirects 

Total Craft Manhours 

Total Craft labor Cost $ 

EPC Subcontracts 

Division 0 Civil! Sitework 

Division 1 Foundations 

$ 

$ 

10.0% 
2,000 
70.00 

140,000 
56 ,000 
196,000 

0.0% 

0.0% 

10.0% 
101,875 

0.0% 

7.0% 
1,701 
10.0% 

0.0% 

0.0% 

103,576 

825 

4,031 
2,254 

357 
7,468 

355,522 

0.0% 

0.0% 

$ 
$ 
$ 
$ 

5.0% 
1,000 
70.00 

70,000 
28,000 

98,000 

$ 
$ 
$ 
$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

10.0% 
101,875 

0.0% 

7.0% 
1,701 
10.0% 

20.0% 

0.0% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 103,576 $ 

825 

4,031 
2,254 

550 

357 
8,018 

$ 381,706 $ 

$ 

$ 

0.0% 

0.0% 
$ 

$ 

5.0% 
1,000 
70.00 

70,000 
28,000 

98,000 

$ 
$ 
$ 
$ 

0.0% 

0.0% 

10.0% 
101,875 

0.0% 

10.0% 
2,430 
10.0% 

20.0% 

0.0% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

104,305 $ 

825 

5,759 
2,254 

550 

572 
9,960 

474,162 $ 

0.0% 

0.0% 
$ 

$ 

3.0% 
600 

70.00 
42,000 
16,800 

58,800 

$ 
$ 
$ 
$ 

2.0% 
400 

70.00 
28,000 
11 ,200 

39,200 

0.0% 

0.0% 

10.0% 
101,875 

0.0% 

10.0% 
2,430 
10.0% 

20.0% 

0.0% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

10.0% 
101 ,875 

0.0% 

10.0% 
2,430 
10.0% 

0.0% 

0.0% 

104,305 $ 104,305 

825 825 

5,759 
2,254 

550 

5,759 
2,254 

572 
9,960 

572 
9,410 

474,162 $ 447,979 

0.0% 

0.0% 
$ 

$ 

0.0% 

0.0% 

PEF-120103-EI-00019 




Cash Flow 

Estimated Jul-13 Aug-13 Sep-13 Oct-13 Nov-13 

Division 2 - Structural Steel 10.0% 100% 10.0% 10.0% 10.0% 
$ $ $ $ $ 

Division 3 - Pipe 0.0% 0.0% 0.0% 0.0% 0.0% 
$ $ $ $ $ 

Division 4 - Equipment 7.0% 70% 10.0% 10.0% 10.0% 
$ $ $ $ $ 

Division 5 - Electrical 10.0% 10.0% 10.0% 10.0% 10.0% 
$ $ $ $ $ 

Division 6 - Instrumentsl Controls 0.0% 20.0% 20.0% 20.0% 0.0% 
$ $ $ $ $ 

Division 7 - Insulationl Painting 0.0% 0.0% 0.0% 0.0% 25.0% 
$ $ $ $ $ 340,000 

Total EPC Subcontracts $ $ $ $ $ 340,000.00 

CM 5.0% 5.0% 10.0% 5.0% 5.0% 
Hours 902 902 1,803 902 902 
Rate $ 65.76 $ 65.76 $ 65.76 $ 65.76 $ 65.76 
Salary $ 59,286 $ 59,286 $ 118,572 $ 59,286 $ 59,286 
Expenses $ 22,943 $ 22,943 $ 45,885 $ 22,943 $ 22,943 
Total $ 82,228 $ 82,228 $ 164,457 $ 82,228 $ 82,228 

Division 8 - Construction Indirects 7% 8% 10% 10% 0 
Safety $ 8,534 $ 9,162 $ 11 ,382 $ 11 ,382 $ 10,753 
Mobilization / Demobilization $ 2,313 $ 2,483 $ 3,085 $ 3,085 $ 2,914 
Office / Field Overhead Expenses $ 2,737 $ 2,939 $ 3,651 $ 3,651 $ 3,449 
Site Services $ 44,764 $ 48,060 $ 59,702 $ 59,702 $ 56,405 
Equipment / ST&C $ 108,669 $ 116,672 $ 144,932 $ 144,932 $ 136,929 
Other $ 20,258 $ . 21,750 $ 27,018 $ 27,018 $ 25,526 
Pre-Op Startup & Testing $ 5,796 $ 6,223 $ 7,731 $ 7,731 $ 7,304 
Heavy Haul $ $ $ $ $ 
Total $ 193,071 $ 207,290 $ 257,499 $ 257,499 $ 243,280 

Total EPC Direct Cost $ 930,397 $ 872,800 $ 1,098,423 $ 976,995 $ 1,256,992 

Project Indirects 

Contingency $ 94,604 $ 88,747 $ 111 ,689 $ 99,342 $ 127,812 
Escalation $ 159,870 $ 149,973 $ 188,742 $ 167,877 $ 215,988 
Insurance $ 
Warranty 
Total Project Indirects $ 254,474 $ 238,720 $ 300,430 $ 267,219 $ 343,801 

Total Costs 

Hours 10,369 9,919 12,763 11,462 10.712 

Rate $ 53.50 $ 51.51 $ 51.93 $ 50.21 $ 49.97 

Salary $ 554,808 $ 510 ,992 $ 662,734 $ 575,448 $ 535,265 

Expenses $ 630 ,063 $ 600.528 $ 736,120 $ 668,765 $ 1,065,528 

Total EPC Project Cost $ 1,184,871 $ 1,111,520 $ 1,398,854 $ 1,244,214 $ 1,600,793 

PEF-1201 03-E1-00020 




Cash Flow 

Estimated Jul-13 Aug 13 Sep-13 Oct 13 Nov 13 

Invoice Sent to PE $ 1,362,601 $ 1,278,248 $ 1,608,682 $ 1,430,846 $ 1,840,912 
Invoice Paid by PE $ 1,116,711 $ 1,362,601 $ 1,278,248 $ 1,608,682 $ 1,430,846 
Cumulative Cash Out $ 12,194,653 $ 13,557,254 $ 14,835,502 $ 16,444,184 $ 17,875,030 

Unit 1 ESP $ 1,800,000 $ 1,800,000 
Unit 2 ESP $ 1,800,000 $ 1,800,000 $ 1,800,000 $ 1,800,000 $ 1,800,000 

Owner Labor & Indirects $ 155,576 $ 155,576 $ 155,576 $ 155,576 $ 155,576 
Escalation 

Owner Procurement Escalation $ 614,950 $ 614,950 $ 307,475 $ 307,475 $ 307,475 
Owner Indirects Escalation $ 97,527 $ 97,527 $ 97,527 $ 97,527 $ 97,527 

Total Escalation $ 712,477 $ 712,477 $ 405,002 $ 405,002 $ 405,002 

Contingency 

Owner Procurement Contingency $ 540,000 $ 540,000 $ 270,000 $ 270,000 $ 270,000 
Owner Indirects Contingency $ 30,002 $ 30,002 $ 30,002 $ 30,002 $ 30,002 
Owner Contingency on EPC Contractc $ 204,390 $ 191 ,737 $ 241 ,302 $ 214,627 $ 276,137 

Total Contingency $ 234,392 $ 221,739 $ 271,304 $ 244,629 $ 306,139 
Total Owner Cash Out $ 5,242,445 $ 5,229,792 $ 2,901,882 $ 2,875,207 $ 2,936,717 

Total Monthly Cash Out $ 6,359,156 $ 6,592,393 $ 4,180,130 $ 4,483,889 $ 4,367,562 
Total Cumulative Cash Out $ 48,320,346 $ 54,912,739 $ 59,092,870 $ 63,576,759 $ 67,944,321 
Total Annual Cash Out 
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Cash Flow 

Estimated Dec-13 Jan-14 Feb-14 Mar-14 Apr- 14 

Engineering 

Hours 

Rate 

Salary 

Expenses 
Total 

$ 
$ 
$ 
$ 

2.0% 
400 

70.00 
28,000 
11 ,200 

39,200 

$ 
$ 
$ 
$ 

2.0% 
400 

70.00 
28,000 
11 ,200 

39,200 

$ 
$ 
$ 
$ 

2.0% 
400 

70.00 
28,000 
11,200 

39,200 

$ 
$ 
$ 
$ 

2.0% 
400 

70.00 
28,000 
11 ,200 

39,200 

$ 
$ 
$ 
$ 

2.0% 
400 

70.00 
28,000 
11 ,200 

39,200 

EPC Procurements 

Division 0 Civil! Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instruments! Controls 

Division 7 - Insulation! Painting 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

0.0% 

0.0% 

5.0% 
1,215 
10.0% 

0.0% 

0.0% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

0.0% 

0.0% 

5.0% 
1,215 
10.0% 

0.0% 

0.0% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

0.0% 

0.0% 

5.0% 
1,215 
10.0% 

0.0% 

0.0% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

10.0% 
101 ,875 

0.0% 

10.0% 
2,430 
10.0% 

20.0% 

0.0% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

10.0% 
101,875 

0.0% 

10.0% 
2,430 

5.0% 

20.0% 

0.0% 

EPC Procurements Total $ 1,215 $ 1,215 $ 1,215 $ 104,305 $ 104,305 

Craft Manhours 

Division 0 Civil! Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Divis ion 5 - Electrical 

Division 6 - I nstruments! Controls 

Division 7 - Insulationl Painting 

2,879 
2,254 

2,879 
2,254 

2 ,879 
2,254 

825 

5,759 
2,254 

550 

825 

5,759 
1,127 

550 

Division 8 - Construction Indirects 

Total Craft Manhours 

357 
5,491 

357 
5,491 

357 
5,491 

572 
9,960 

572 
8,833 

Total Craft labor Cost $ 261 ,416 $ 261 ,416 $ 261,416 $ 474,162 $ 420,502 

EPC Subcontracts 

Division 0 Civil! Sitework 

Division 1 Foundations 

$ 

$ 

0.0% 

0.0% 
$ 

$ 

0.0% 

0.0% 
$ 

$ 

0.0% 

0.0% 
$ 

$ 

0.0% 

0.0% 
$ 

$ 

0.0% 

0.0% 

PEF-120103-EI-00022 




Cash Flow 

Estimated Dec-13 Jan-14 Feb-14 Mar-14 Apr-14 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instrumentsl Controls 

Division 7 - Insulationl Painting 

Total EPC Subcontracts 

CM 

Hours 

Rate 

Salary 

Expenses 
Total 

Division 8 - Construction Indirects 

Safety 

Mobilization / Demobilization 

Office / Field Overhead Expenses 

Site Services 

Equipment / ST&C 

Other 

Pre-Op Startup & Testing 

Heavy Haul 
Total 

Total EPC Direct Cost 

Project Indirects 

Contingency 

Escalation 

Insurance 

Warranty 
Total Project Indirects 

Total Costs 

Hours 

Rate 

Salary 

Expenses 

Total EPC Project Cost 

0.0% 
$ 

0.0% 
$ 

5.0% 
$ 

10.0% 
$ 

0.0% 
$ 

25.0% 
$ 340,000 

$ 340,000.00 

5.0% 
902 

$ 65.76 
$ 59,286 
$ 22,943 
$ 82,228 

0 
$ 6,275 
$ 1,701 
$ 2,013 
$ 32,915 
$ 79,904 
$ 14,895 
$ 4,262 
$ 
$ 141,965 

$ 866,024 

$ 88,058 
$ 148,809 

$ 236,867 

6,793 

$ 51 .33 

$ 348 ,702 

$ 754,189 

$ 1,102,891 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

5.0% 

10.0% 

0.0% 

0.0% 

5.0% 
902 

65.76 
59,286 
22,943 

82,228 

0 
6,275 
1,701 
2,013 

32,915 
79,904 
14,895 
4,262 

141,965 

526,024 

53,487 
90,386 

143,873 

6.793 

51 .33 

348 ,702 

321,195 

669,897 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

5.0% 

100% 

0.0% 

0.0% 

5.0% 
902 

65.76 
59,286 
22,943 

82,228 

0 
6.275 
1,701 
2,013 

32,915 
79,904 
14,895 
4,262 

141,965 

526,024 

53,487 
90,386 

143,873 

6,793 

51 .33 

348 ,702 

321 ,195 

669,897 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 

$ 

$ 

$ 

$ 

$ 

10.0% 

0.0% 

10.0% 

100% 

20.0% 

0.0% 

5.0% 
902 

65.76 
59,286 
22,943 

82,228 

0 
11 ,382 

3,085 
3,651 

59,702 
144,932 
27,018 

7,731 

257,499 

957,395 

97,349 
164,509 

261,858 

11 ,262 

49 .86 

561,448 

657,805 

1,219,253 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 

$ 

$ 

$ 

$ 

$ 

10.0% 

0.0% 

10.0% 

5.0% 

20.0% 

0.0% 

10.0% 
1,803 
65.76 

118,572 
45,885 
164,457 

0 
10,094 
2,736 
3,238 

52,945 
128,530 

23,960 
6,856 

228,358 

956,821 

97,291 
164,410 

261 ,701 

11 ,036 

51.38 

567 ,073 

651,449 

1,218,522 
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Cash Flow 

Estimated Dec- 13 Jan-14 Feb-14 Mar -14 Apr-14 

Invoice Sent to PE $ 1,268,324 $ 770,382 $ 770,382 $ 1,402,141 $ 1,401,301 

Invo ice Paid by PE $ 1,840,912 $ 1,268,324 $ 770,382 $ 770,382 $ 1,402,141 
Cumulative Cash Out $ 19,715,942 $ 20,984,266 $ 21,754,648 $ 22,525,029 $ 23,927,170 

Un it 1 ESP 

Unit 2 ESP $ 1,800,000 $ 1,800,000 

$ 155,576 $ 155,576 $ 155,576 $ 155,576 $ 155,576 Owner Labor & Indirects 

Escalation 

Owner Procurement Escalation $ 307,475 $ 307,475 $ ­ $ ­$ ­
$ 97,527 $ 97,527 $ 97,527 $ 97,527$ 97,527Owner Indirects Escalation 

$ 97,527$ 405,002 $ 97,527 $ 97,527$ 405,002Total Escalation 

Contingency 

Owner Procurement Contingency $ 270,000 $ ­ $ ­$ 270,000 $ ­
$ 30,002 $ 30,002 $ 30,002 $ 30,002Owner Indirects Contingency $ 30,002 

$ 115,557 $ 210,321 $ 210,195$ 190,249 $ 115,557 Owner Contingency on EPC Contractc 

$ 240,323 $ 240,197$ 145,559 $ 145,559$ 220,250 Total Contingency 

$ 493,426 $ 493,300$ 2,776,137 $ 398,662$ 2,850,829Total Owner Cash Out 

$ 1,895,441$ 1,169,044 $ 1,263,808 $ 4,044,462 $ 4,691 ,740 Total Monthly Cash Out 
$ 79,113,375 $ 81 ,008,816 $ 76,680,523 $ 77,849,567$ 72,636,061Total Cumulative Cash Out 

$ 57,097,240 Total Annual Cash Out 

PEF-120103-EI-00024 




Cash Flow 

Estimated May-14 Jun-14 

DEMOS 

Jul-14 Aug-14 Sep-14 

Engineering 

Hours 

Rate 

Salary 

Expenses 
Total 

$ 
$ 
$ 
$ 

2.0% 
400 

70.00 
28,000 
11 ,200 

39,200 

$ 
$ 
$ 
$ 

2.0% 
400 

70.00 
28,000 
11 ,200 

39,200 

$ 
$ 
$ 
$ 

1.0% 
200 

70.00 
14,000 
5,600 
19,600 

$ 
$ 
$ 
$ 

0.0% 

$ 
$ 
$ 
$ 

0.0% 

EPC Procurements 

Division 0 Civil! Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instruments! Controls 

Division 7 - Insulation! Painting 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

100% 
101 ,875 

0.0% 

10.0% 
2,430 

0.0% 

0.0% 

0.0% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

0.0% 

0.0% 

1.0% 
243 
0.0% 

0.0% 

0.0% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

EPC Procurements Total $ 104,305 $ 243 $ $ $ 

Craft Manhours 

Division 0 Civil! Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrica l 

Divis ion 6 - Instruments/ Controls 

Division 7 - Insulation! Painting 

825 

5,759 576 

Division 8 - Construction Indirects 

Total Craft Manhours 

357 
6,941 

357 
933 

357 
357 

Total Craft labor Cost $ 330,448 $ 44,432 $ 17,016 $ $ 

EPC Subcontracts 

Division 0 Civil! Sitework 

Division 1 Foundations 

$ 

$ 

0.0% 

0.0% 
$ 

$ 

0.0% 

0.0% 
$ 

$ 

0.0% 

0.0% 
$ 

$ 

0.0% 

0.0% 
$ 

$ 

0.0% 

0.0% 
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Cash Flow DEMOS 

Estimated May-14 Jun-14 Jul-14 Aug-14 Sep-14 

PEF-120103-EI-00026 


0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

0.0% 0.0% 
$ $ 

$ $ 

0.0% 0.0% 

#DIV/O! #DIV/O! 
$ $ 
$ $ 
$ $ 

$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 

$ $ 

$ $ 
$ $ 

$ $ 

$ $ 

$ $ 

$ $ 

$ $ 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instrumentsl Controls 

Division 7 - Insulationl Painting 

Total EPC Subcontracts 

CM 

Hours 

Rate 

Salary 

Expenses 
Total 

Division 8 - Construction Indirects 

Safety 

Mobil ization I Demobilization 

Office I Field Overhead Expenses 

Site Services 

Equipment I ST&C 

Other 

Pre-Op Startup & Testing 

Heavy Haul 
Total 

Total EPC Direct Cost 

Project Indirects 

Contingency 

Escalation 

Insurance 

Warranty 
Total Project Indirects 

Total Costs 

Hours 

Rate 

Sa lary 

Expenses 

Total EPC Project Cost 

10.0% 
$ $ 

0.0% 
$ $ 

10.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

$ $ 

10.0% 
1,803 

$ 65.76 $ 
$ 118,572 $ 
$ 45,885 $ 
$ 164,457 $ 

0 
$ 7,932 $ 
$ 2,150 $ 
$ 2,544 $ 
$ 41,607 $ 
$ 101,004 $ 
$ 18,829 $ 
$ 5,388 $ 
$ $ 
$ 179,453 $ 

$ 817,863 $ 

$ 83,161 $ 
$ 140,533 $ 

$ 223,694 $ 

9.144 

$ 52.17 $ 

$ 477,019 $ 

$ 564,537 $ 

$ 1,041 ,557 $ 

0.0% 

0.0% 

1.0% 

0.0% 

0.0% 

25.0% 
340,000 

340,000.00 

5.0% 
902 

65.76 
59,286 
22,943 

82,228 

0 
1,067 

289 
342 

5,594 
13,581 
2,532 

724 

24,129 

530,232 

53,915 
91 ,110 

145,024 

2,235 

58 .94 

131 ,717 

543,539 

675,256 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 

$ 
$ 

$ 

$' 

$ 

$ 

0.0% 

0.0% 

00% 

0.0% 

0.0% 

25.0% 
340,000 

340,000.00 

5.0% 
902 

65.76 
59,286 
22,943 

82,228 

0 
408 
111 
131 

2,142 
5,201 

970 
277 

9,241 

468,085 

47 ,595 
80,431 

157,452 
285,478 

1,459 

61.89 

90 ,302 

663 ,261 

753,563 

http:340,000.00
http:340,000.00


Cash Flow DEMOS 

Estimated May-14 Jun 14 -Jul 14 Aug 14 Sep 14 

Invoice Sent to PE 

Invoice Paid by PE 

Cumulative Cash Out 

$ 

$ 
$ 

1,197,790 

1,401 ,301 
25,328,471 

$ 

$ 
$ 

776,545 

1,197,790 
26,526,261 

$ 

$ 
$ 

866,598 

776,545 
27,302,806 

$ 

$ 
$ 

-
866,598 

28,169,403 

$ 

$ 
$ 

-
-

28,169,403 

Unit 1 ESP 

Unit 2 ESP 

Owner Labor & Indirects 

Escalation 

Owner Procurement Escalation 

Owner Indirects Escalation 

Total Escalation 

Contingency 

Owner Procurement Contingency 

Owner Indirects Contingency 

Owner Contingency on EPC Contractc 

Total Contingency 

Total Owner Cash Out 

Total Monthly Cash Out 

Total Cumulative Cash Out 

Total Annua l Cash Out 

$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 

155,576 

-
97,527 

97,527 

-
30,002 

179,669 
209,670 

462,774 

1,864,074 
82,872,890 

$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 

155,576 

-
97,527 

97,527 

-
30,002 

116,482 
146,483 

399,587 

1,597,377 
84,470,267 

$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 

155,576 

-
97,527 

97,527 

-
30,002 

129,990 
159,991 

413,095 

1,189,639 
85,659,907 

$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 

116,682 

-
73,146 

73,146 

-
22,501 

-
22,501 
212,329 

1,078,927 
86,738,833 

$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 

77,788 

-
48,764 

48,764 

-
15,001 

-
15,001 
141,553 

141,553 
86,880,386 

PEF-1201 03-EI-00027 




Cash Flow 

Estimated Oct-14 Nov-14 Oec-14 

Engineering 

Hours 

Rate 

Salary 

Expenses 
Total 

EPC Procurements 

Division 0 Civil! Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instrumentsl Controls 

Division 7 - Insulationl Painting 

EPC Procurements Total 

Craft Manhours 

Division a Civil! Sitework 

Division 1 Foundations 

Division 2 - Structura l Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instrumentsl Controls 

Divis ion 7 - Insulation/ Painting 

Division 8 - Construction Indirects 

Total Craft Manhours 

Total Craft labor Cost 

EPC Subcontracts 

Division 0 Civil! Sitework 

Division 1 Foundations 

$ 
$ 
$ 
$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

$ 
$ 
$ 
$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

0.0% 0.0% 

$ 
$ 
$ 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

$ 

$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

PEF-120103-EI-00028 



Cash Flow 

Estimated Oct-14 Nov-14 Oec-14 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instrumentsl Controls 

Division 7 - Insulationl Painting 

Total EPC Subcontracts 

CM 

Hours 

Rate 

Salary 

Expenses 
Total 

Division 8 - Construction Indirects 

Safety 

Mobilization I Demobilization 

Office I Field Overhead Expenses 

Site Services 

Equipment I ST&C 

Other 

Pre-Op Startup & Testing 

Heavy Haul 
Total 

Total EPC Direct Cost 

Project Indirects 

Contingency 

Escalation 

Insurance 

Warranty 
Total Project Indirects 

Total Costs 

Hours 

Rate 

Salary 

Expenses 

Total EPC Project Cost 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

0.0% 
$ $ 

$ $ 

0.0% 

#DIV/O' 
$ $ 
$ $ 
$ $ 

$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 

$ $ 

$ $ 
$ $ 

$ $ 

$ $ 

$ $ 

$ $ 

$ $ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

0.0% 0.0% 
$ 

$ 

0.0% 0.0% 

#DIV/O! #DIV/O! 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 

$ 

$ 

$ 

$ 

$ 
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Cash Flow 

Estimated Oct 14 Nov-14 Dec 14 

Invoice Sent to PE 

Invoice Paid by PE 

Cumulative Cash Out 

$ 

$ 
$ 

-

-
28,169,403 

$ 

$ 
$ 

-
-

28,169,403 

$ 

$ 
$ 

-
-

28,169,403 

Unit 1 ESP 

Unit 2 ESP 

Owner Labor & Indirects 

Escalation 

Owner Procurement Escalation 

Owner Indirects Escalation 

Total Escalation 

Contingency 

Owner Procurement Contingency 

Owner Indirects Contingency 

Owner Contingency on EPC Contractc 

Total Contingency 

Total Owner Cash Out 

Total Monthly Cash Out 

Total Cumulative Cash Out 

Total Annual Cash Out 

$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 

77,788 

-
48,764 

48,764 

-
15,001 

-
15,001 
141,553 

141,553 
87,021,939 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 

-
-
-

-
-
-
-
-

-
87,021,939 

$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 

-

-
-
-

-
-
-
-
-

-
87,021,939 
14,385,877 
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Cash Flow 

Estimated 

Engineering 

Hours 

Rate 

Salary 

Expenses 
Total 

EPC Procurements 

Division 0 Civil! Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instruments! Controls 

Division 7 - Insulation! Painting 

EPe Procurements Total 

Craft Manhours 

Division 0 Civil/ Sitework 

Division 1 Foundations 

Division 2 - Structural Steel 

Division 3 - Pipe 

Divis ion 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instruments/ Controls 

Divis ion 7 - Insulation! Painting 

Division 8 - Construction Ind irects 

Total Craft Manhours 

Total Craft labor Cost 

EPC Subcontracts 

Division 0 Civil! Sitework 

Division 1 Foundations 

$ 
$ 
$ 
$ 

Total 
100.0% 
20,000 

70.00 
1,400,000 

560,000 
1,960,000 

$ 750,000 

$ 207,222 

$ 1,018,750 

$ 

$ 24,300 

$ 3,025,775 

$ 894,250 

$ 

5,920,297 

1,000 
2,552 
8,250 

57 ,588 
22,544 

2,750 

7,149 
101 ,832 

4,847,861 

$ 640,800 

$ 16,296 

Forecast 

20,000 
$ 70.00 
$ 1,400,000 
$ 560,000 
$ 1,960,000 

$ 750,000 

$ 207,222 

$ 1,018,750 

$ 

$ 24,300 

$ 3,025,775 

$ 894,250 

$ 

5,920,297 

1,000 

2,552 

8,250 

57 ,588 

22,544 

2,750 

7,149 

101,832 

4,847,861 

$ 640,800 

$ 16,296 

PEF-120103-EI-00031 



Cash Flow 

Estimated 

Division 2 - Structural Steel 

Division 3 - Pipe 

Division 4 - Equipment 

Division 5 - Electrical 

Division 6 - Instruments! Controls 

Division 7 - Insulation! Painting 

Total EPC Subcontracts 

CM 
Hours 

Rate 

Salary 

Expenses 
Total 

Division 8 - Construction Indirects 

Safety 

Mobilization! Demobilization 

Office / Field Overhead Expenses 

Site Services 

Equipment I ST&C 

Other 

Pre-Op Startup & Testing 

Heavy Haul 
Total 

Total EPC Direct Cost 

Project Indirects 

Contingency 

Escalation 

Insurance 

Warranty 
Total Project Indirects 

Total Costs 

Hours 

Rate 

Salary 

Expenses 

Total EPC Project Cost 

Total 

$ 

$ 

$ 

$ 

$ 

$ 1,360,000 

2,017,096 

18,031 
$ 65.76 
$ 1,185,717 
$ 458,850 
$ 1,644,567 

$ 116,366 
$ 31,537 
$ 37,328 
$ 610,393 
$ 1,481,794 
$ 276,230 
$ 79,038 
$ 
$ 2,632,687 

$ 19,022,509 

$ 1,934,228 
$ 3,268,629 
$ 112,315 
$ 157,452 
$ 5,472,625 

139,863 
$ 53.15 
$ 7,433,578 
$ 17,061,555 
$ 24,495,133 

$ 24,495,133 

Forecast 

$ 

$ 

$ 

$ 

$ 

$ 1,360,000 

2,017,096 

18,031 
$ 65.76 
$ 1,185,717 
$ 458,850 
$ 1,644,567 

$ 116,366 

$ 31 ,537 

$ 37 ,328 

$ 610,393 

$ 1,481,794 

$ 276,230 

$ 79,038 

$ 
$ 2,632,687 

$ 1,934,228 
$ 3,268,629 
$ 133,136 
$ 186,639 
$ 5,522,632 

139,863 

$ 53 .15 

$ 7,433,578 

$ 17,111,563 
$ 24,545,141 

$ 24,545,141 

PEF -120 1 03 -E1-00032 



Cash Flow 


Estimated 


Total Forecast 
Invoice Sent to PE $ 28,169,403 $ 28,226,912 
Invoice Paid by PE $ 28,169,403 $ 28,226,912 
Cumulative Cash Out 

Unit 1 ESP $ 18,000,000 $ 18,000,000 
Unit 2 ESP $ 18,000,000 $ 18,000,000 

$ $ 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 

Owner Labor & Indirects $ 3,889,398 $ 3,889,398 
Escalation 

Owner Procurement Escalation $ 6,149,495 $ 6,149,495 
Owner Indirects Escalation $ 2,438,186 $ 2,438,186 

Total Escalation 

Contingency 

Owner Procurement Contingency $ 5,400,000 $ 5,400,000 
Owner Indirects Contingency $ 750,045 $ 750,045 
Owner Contingency on EPC Contractc $ 4,225,411 $ 4,234,037 

Total Contingency 

Total Owner Cash Out $ 58,852,535 $ 58,861,162 

Total Monthly Cash Out $ 87,021,939 $ 87,088,073 
Total Cumulative Cash Out $ 87,021 ,939 $ 87,088,073 
Total Annual Cash Out $ 87,021,939 

PEF-120 1 03-EI-00033 
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Supervision Estimate Sheet ~ Progress Energy 

Project: Anclote Unit 1 & Unit 2 ESP 

x 


x 

I 

% of 
Time on 

Classification Wage Rate Project MH'. 
COrDorate- Home Office Succort 

Manaaement 
Home Office- Olvision·ManaQement S 100.00 20% 766 
Home Office- Pro ect ManaQer $ 80.00 20% 870 
Home Office- PM - Construction S 75 00 15% 957 
Home Office- Pro ect Controls- Cost J Schedule S 5500 20% 2,088 
Home Office- T&D S 70 00 20% 
Enoineerina I Procurement I Startup 
Home Office Engineering S 55.00 20% 1,061 
Home Office- Startup $ 55.00 5% 
Home Office- Procurement I Contracts $ 50 00 20% 
Home Office- Exoeditina S SO.OO 20% 
Suocort 
Planning I Permlttmg / Development S 55.00 20% 218 
Estimating Suppon $ 5500 20% 
Home Office- Safety I Environmental S 50 00 5% 766 
Home Office- Business Services $ 40.00 5% 2,088 
Home Office- QA I OC $ 5000 5% 
Home Office- Leoal $ 60,00 5% 70 
Home Office Cn st Suoc ort- Accounting $ 40.00 20% 
Home Office- Taxes /Insurance I Other $ 4500 5% 
Home Office- Audit I ReQulalor Insurance $ 45.00 10% 
Home Office- Admin I Doc Control Support $ 35.00 5% 
Mise Home Office Cnst Suoport $ 4500 10% 

Total: Coroo..-ate- Home Office 8883 

Comarate- Site 
Field Manacement 
Si te Manager S 60 00 100% 3,698 
Construction Manager $ 5500 100% 3 ,698 
Pro'eel Controls ManaQer $ 5000 100% 
Cost EnQineer s S 45,00 100% 
Scheduler s S 45.00 100% 
Admin Manaaer S 4Q.00 100% 
Pu rchaSing Manager $ 45.00 100% 
Subcontracts ManaQer $ 45,00 100% 
Materials Manaqer $ 45.00 1000/. 
Safetv Manaqer $ 45.00 100% 
OA/OC ManaQe, $ 45.00 100% 
Field Manaoement- T&D $ 50.00 100"" 
Suoerlntendents I Technicians 
Pro'ect Su enntendent $ 4500 100% 
General Superintendenl $ 43 00 1QO% 
CIVil Supenntendent S 42.00 100% 
Structural Superintendent $ 42.00 100% 
Mechanical Suoerintendent $ 42.00 100% 
Millwright Suoerintendenl S 4200 100% 
Pipe Superintendent S 42.00 100% 
Electncal Superintendent S 42 .00 100% 
Instrumentation Superintendent S 42 00 100% 
Construction Facilitator S 4200 100"/" 
OA/OC Tech S 40 00 100% 
SafetvTech $ 40 00 100% 
Field Englneerina 
General Field Engineer $ 45.00 100% 
Civil I StructruaJ Field Engineer :; 45 00 100% 
Mechanical Field Enameer $ 4500 100% 
Electrical Field Enaineer S 45 00 100% 
I&C Field Enruneer $ 45,00 100% 
Subcon tracts Coordinator $ 4500 100% 
Startup 
StanuD Manaqe, S 60.00 100% 2,610 
Startup: Mechanical En(Hneer $ 50 00 100% 
Startuo:Electrical En ineer $ 50.00 100% 
Slanuo I&C Enainee' S 50.00 100% 
Startup Field EnQ ineer S 5000 100"':' 
Other 
Secretary $ 60,00 1001% 
Ooerations $ 50 00 100% 
Inte ration Team $ so 00 100% 
Other :i 50.00 100% 

Total : Coroorate- Sit e 10005 

Contract CM 
Pro·ect Controls $ 125.00 100% 
EnQineerinQ S 125.00 100% 
Leoal $ 250.00 100% 
Other S 125,00 100% 

Total: Contract eM 

Total eM (Corporate/Contract) $ 58,82 18,888 

Salary $'. Expenses Total 

$ 76,560 $ 30,624 $ 107,1 84 
$ 69,600 $ 27,840 $ 97,440 
$ 71,775 $ 28,710 $ 100,485 
$ 11 4,840 S 45,936 S 160,776 
$ $ $ 

$ 58,377 $ 23 ,351 $ 81 ,728 
$ $ S 
$ $ $ 
S $ S 

$ 11,963 $ 4,785 $ 16,748 
$ $ $ 
$ 38, 280 $ 15,312 $ 53,592 
$ 83,520 $ 33,408 $ 116,928 
$ $ $ 
S 4 ,176 $ 1,670 $ 5,846 
$ $ $ 
$ $ $ 
$ S $ 
$ $ $ 
$ $ $ 

$ 529091 $ 211 636 $ 740727 

$ 221,850 S 73,157 $ 295,007 
$ 203,363 $ 67,061 S 270,423 
$ $ S 
$ $ $ 
$ $ $ 
$ S S 
$ $ $ 
$ $ $ 
$ $ S 
$ $ $ 
$ $ S 
$ $ $ 

$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ $ 
$ $ S 
S $ $ 

$ $ $ 
$ $ S 
$ S $ 
$ $ $ 

$ $ $ 
$ S S 
$ $ S 
$ $ $ 
$ $ S 
$ $ $ 

$ 156 ,600 $ 51,641 $ 208,241 
$ $ $ 
$ $ $ 
$ $ S 
$ S $ 

$ $ $ 
$ $ $ 
$ $ $ 
$ S $ 

:; 581 813 $ 191 859 :; 773671 

$ $ $ 
$ $ $ 

$ $ $ 
$ $ S 
:; $ :; 

$ 1,110,903 $ 403,495 $ 1,514,398 I 
PEF-120103-EI-00035 
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Short Form Estimate 

Project: Anclote Units 1 & 2 Nox Reduction Spring 2014 
Protect .: TBD 

Estimators: 

EsU: 
• JBJ 

110 ~ Progress Energy 
Description: Mechanical to Steam Atomization Conversion & low No): Atomizers Anclote Units 1 & 2. COl: NA Progres& Curve: Monthly 

Est Due Date: 22~pr-09 Mob Date: 1-Apr-13 

Construction Estimate Type: Class 5 Demob Date: 1-Jun-" 
Materia I Sub 

Description Cly U/M SlUM S's per MH MH/UM PF MH's S·. Labor's Total5's 
Direct Construction Costs 

Unit 1 S 48.89 1.00 S S 5 
-Pre Outage 5 4889 1.00 5 S $ 

Mobilize 1 LS S 12.500.00 S 48.89 250.00 1.00 250 $ 12,500 5 12.222 $ 24.722 
Sla9(" Equipment & Setup Area 1 LS 5 7.500.00 $ 48 .89 150.00 1.00 150 $ 7.500 $ 7.333 S 14,833 
Setup / Tea,down ScaffofdinA 1 LS S 31 ,200.00 $ 48 .89 1.00 5 31 .200 5 5 31,200 
Install New 8" CS Une 150 LF S 42.00 S 4889 1.44 1.25 270 S 6,300 $ 13,200 5 19,500 
Install New 2- CS Line 1.500 LF 5 10.00 $ 48.89 0.61 1.25 1,144 5 15,000 $ 55,915 S 70.915 
Fttti~s 35% PCT S 21,300.00 S 4889 1.00 S 7,455 $ $ 7.455 
Insulate 8" Une 150 LF S 45.00 S 46.89 1.00 $ 6.750 S $ 6,750 
Insulate 2M Line 1.500 LF S 35.00 5 4889 1.00 S 52,500 S S 52.500 
Hangers 165 EA S 150.00 S 48.89 5.00 1.25 1.031 S 24 ,750 S 50,415 S 75 ,165 
Install Reguhlting Valve- 8~ 1 EA S 25.000.00 S 4889 10.00 1.25 13 S 25.000 5 611 S 25,611 
Install Transmitters 40 EA S 550.00 S 48.89 5.00 1.25 250 S 22.000 $ 12,222 S 34 ,222 
Install Conduit 1.600 LF S 12.00 $ 48.69 0.42 1.25 840 S 19.200 S 41.066 5 60,266 
Install Cable 10.000 LF S 2.75 S 46.89 0.03 1.25 375 S 27,500 S 18,333 $ 45,833 
Terms 400 EA S 2.50 S 48.89 0.25 1.25 125 S 1.000 5 6.111 5 7,111 

S 46.89 1.00 S S 5 
-Outage- S 48.89 1.00 S 5 5 

TIS-in to exisbng Steam Line- ~,. 1 EA S 3.500.00 5 46.89 30.00 1.00 30 S 3.500 5 1.467 5 4,967 
Install Sleam Atomizer Assembly 20 EA S S 48.89 5.00 1.00 100 S 5 4,889 5 4.889 

Tie-In new 2~ line to Steam AtomiZer Assembly 20 EA S $ 48.89 15.00 1.00 300 S S 14,666 S 14.666 
Startup I Functional Tests 1 LS 5 2.500.00 $ 4889 150.00 1.00 150 S 2.500 S 7,333 5 9.833 

S 4889 1.00 S S S 
-Post OUhig8 5 48.89 1.00 S S $ 

Cleanup I Demob 1 LS S S 48.89 400.00 1.00 400 5 S 19,555 5 19.555 
$ 48.89 1.00 S S S 

Unit 2 S 48.89 1.00 S 5 S 
-Pre Outage S 48.89 1.00 $ S S 

Mobilize 1 LS S 12.500.00 $ 48.89 250.00 1.00 250 $ 12,500 S 12,222 S 24.722 
Stage Equipment & Setup Area 1 LS S 7,500.00 S 48.89 150 .00 1.00 150 S 7.500 S 7.333 S 14 .833 
Setup I Teardown Scaffolding 1 LS 5 31.200.00 $ 48.89 100 S 31,200 S S 31,200 
Inslall New 8~ CS Line 150 LF S 37.50 $ 48.89 1.44 125 270 S 5.625 S 13,200 S 18.825 
Install New 2'" CS Line 1.500 LF S 7.00 S 48.89 0.61 1.25 1.144 5 10,500 5 55.915 S 66,415 
Flrungs 25% PCT $ 16,125.00 5 48.89 1.00 S 4,031 $ S 4.031 
Insulate 8" Line 150 LF 5 45.00 S 48.89 1.00 S 6.750 5 S 6.750 
Insulate 2" Line 1,500 LF S 35.00 S 48.89 1.00 5 52.500 S $ 52.500 
Hang8fS 165 EA S 75.00 S 48.89 5.00 1.25 1.031 S 12,375 S 50.415 S 62.790 
Install Regulating Valve- S· 1 EA S 17.500.00 S 4889 10.00 1.25 13 S 17,500 S 611 S 18 ,'" 
Install Transminers 40 EA S 350.00 S 48.89 5.00 125 250 S 14.000 S 12.222 $ 26.222 
Install Conduit 1.600 LF S 12.00 S 48.89 0.42 1.25 840 $ 19.200 $ 41.066 5 60 .266 
Install Cable 10.000 LF 5 2.75 S 48.89 0.03 1.25 375 S 27.500 $ 18,333 S 45 ,833 
Terms 400 EA S 2.50 S 48.89 0.25 125 125 S 1.000 S 6,111 $ 7,11 1 

$ 48.89 1.00 5 $ $ 
-OutJlge $ 48.89 1.00 S S 5 

ne-ln \0 eXIsting Sleam Une~ SH 1 EA S 3.500.00 S 48.89 30 .00 1.00 30 5 3,500 S 1.487 5 4,967 
Inslall Sleam Atomizer Assembly 20 EA S S 4889 5.00 1.00 100 S S 4.889 S 4.889 

Tie~rn new 2M Line to Sleam Atomizer Assembly 20 EA S $ 48.89 15.00 100 300 $ S 14,666 S 14.666 
Slartup I Functional Tests 1 LS S 2,500.00 S 48.89 150.00 1.00 150 S 2.500 S 7.333 S 9,833 

S 48.89 1.00 S S 5 
-Post Outage S 4889 1.00 S $ S 

Cleanup I Demob 1 LS S S 48.89 400.00 1.00 400 5 S 19.555 S 19 .555 
S 48.89 1.00 $ $ S 

Total Direct Construction Costs 10,855 S 492,836 $ 530,675 $ 1,023,511 

Indirect Construction Costs 
FreIght 2% LS S 492.836 S 48.89 1.00 S 9,857 5 $ 9,857 
Safety In<;entive 1 LS S 0.50 S 48.89 1.00 5 S 5.898 5 5,898 
Crsft Training Certification I Weld Testing 20 LS S 75.00 S 48.89 5.00 1.00 100 S 1.500 5 4.889 S 6.389 
Creft Htre-tn 34 LS S 50.00 S 48.89 10.00 1.00 340 S 1,700 S 16,622 5 18,322 
Travel time LS S 5 48.89 20.00 1.00 S $ S 
Temp Facilities 1 LS S 10.000.00 S 48.89 1.00 S 10.000 S 5 10,000 
Mobiliz. LS S 5 48 .89 1.00 5 5 S 
Cleanup I De-Mobilize LS S S 48.89 100 S S 5 I 

Small ToolsiConsumablat> 1 LS S 4.00 S 48.89 1.00 S 47 ,180 5 S 47,180 
Scaffolding 1 LS S S 48.89 100 S 5 5 
Permits 1 LS S S 4889 1.00 S $ S 
SlartupfTeKllng 1 LS S S 48.89 100 S 5 5 
Safety Equipment 1 LS S 0.50 5 48.89 1.00 S 5,898 S S 5.898 
Temp Utilities I LS 5 5.000.00 S 4889 100.00 100 100 S 5.000 S 4.889 $ 9,889 
Site Servlc:os 1 LS S 5.000.00 S 48.89 400.00 100 400 S 5.000 S 19,555 S 24 .555 
Trash Dumpslers 1 LS S 1.500.00 S 48.89 100 S 1.500 5 $ 1.500 

Totallndlreet Construction Costs 94. S 87,634 $ 51852 $ 139486 

Total 11.795 $ 580,470 S 582,527 $ 1,162,997 

EqUipment/Rentals $/Monlh InlOut Nof Pieces SlartOati. End Date TOlal ,if". Wag. Rato Calculation 
Office Tfailer- Single Wide S 400 $ 1.500 S Base Wage Rate $ 28.69 
Welders- Portable S 495 S 150 S DescriptIon • of PeUions Wage 
Welders- 8 Bank S 950 S 200 $ ,GF I 32 M 
JLG- 40' 5 1,800 S 300 $ , Foreman 10 5 3000 
JlG- 60' S 2,400 S 300 $ Jo urneyman 70 5 28.00 
Lull· 10,0001 S 4,800 S 300 S ,CraH Heipei 10 20 00 

l;:loor m 5 $ 1400 
Port-a-Johns S 100 S $ 
ComprMSOrrrank-185 CFM S 440 S 100 S 

Total 96 

Crane- 17 Ton S 3.200 S 2.000 S 
 P l3nn~ Hours p~ W &I!Ik 

• 
55 

Crane- 60Ton S 8.500 S 5.000 $ Base Wage Rate Inc OT 30.33 
Riagmg I Gang boxes I Olher S 1,500 S 250 S 
Truck S 950 S S Labor Burden 

Generalor S 450 S 150 S 
 Workman's Comp 5.00'''' S 1.33 

.; Clatl lnllTaxJ86r. t':~ 20 00"A 1 534 
S RlJt.eotion I Other S i OQ $ 100 
S labor BUfden 7.67•Fully Burdened Cran W~e Rate 48.89S •
$ PerdlemlMH Cak:ulaUon 

Input for Conslluction Eqpt $'s/Oirect MH S 1 • . 00 S 151,970 Planned P(lrd:em Pef W ee!< 630 
Fuel J Equipment Maintenance 12% S 18.236 Plal'neCl % of Craft w i Pet-Dlam 95V. 
Tofal ~upmenl $1 Direct MH $ 15.68 $ 170206 AY8fMJII p ... -Oiem W H 5 10.88 

Home Office eM MH BrelllKdownI 

W \201 1 Andale Gas ConverslOn\S1ralegisr..Andola Relrofrt\Shan Form Nox Reduction Esbmate Spring 2014_LJTU.x1sx 1012 
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Short FOI 

Project: Anclote Units 1 & 2 Nox Reduction Spring 2014 
Project .: Teo 
Description: Mechanical 10 Steam Atomization Conversion & Low Nox Atomizers Anclote Units 1 & 2. 

Construction 

Estimators: 

Est #: 

CO#: 
Est Due Date: 

I TEst mate I ype: 

JBJ 

110 
NA 

22-Apr~9 

Class 5 

~ Progress Energy 
Progress Curve: 

Mob Date: 

Demob Date: 

Monthly 

1-Apr-13 

1.Jun-U 

Description Oty UlM SlUM $'s per MH 
Engineering $/MH MH's '"10 Rate Total 

Salary S 7000 50 S 3.500 
Burden $ 40% $ 1,400 
Expens8s ,,-,,~ $ 50% S 1,750 
Total Engi n~erin9 SO S 6,650 

eM $IMH MH's ek Rate Total 
Salary S 55.00 2.634 S 144,866 
Burden S 45% S 65,190 
Eltpensa$~iW~• ..........-'1 $ 50% S 72,433 
Total CM 2634 S 282489 

EPC Project Indireets 
General liability &Excw...s GLlns. 0.15% S 2,596 

Builders Risk Insuranca 0.00% S 
Warranty 1.0% $ 16,223 

Taxes 7.0% S 52,547 

Escalation 15.0% $ 242,354 

ConlJngencv 10.0% S 168,706 
Total Project Indirecls $ 482426 

MH/UM PF MH's 
Des.cription % Time 

Sile Moor 50% 
ProJacl M,m-ag lH-ConstrucfJon 

C'vt Supl 
Mechllnlnl SuPl 200"'" 
I&E Sup! 50% 
Admin Mngr 125-", 
Prorect Conllofti 50'~ 

QNQCMngr 50,," 
Safety Mngr 50·... 
MilwM Mngl 

MOe 50% 
CM Total Hours erwMk 

Construction Indicators 

EPC Project Summary Direct Mh's ' CM 4.1 
EPC Total Project Cost S 2,104,769 Consuuctlon EQU'Om.,t! Oil.c:t MH • 1568 
EPC G&A 5 . 0~'{' S 105,238 EPC Value f Eng n..-red Eqlllpmenl S'ti . 34. 
EPC Fee 10.0% $ 210,477 All-In Clan Rate Inc Ecp,STl C,CM,ConlEsc.OH&P S 13328 

Total EPC Contract Value S 2.4211,4M Engineering I TOI" PrcJect 03% 

Material J Sub 
j's Labor's Total $'. 

Start Date Finish Date MH 

1-Feb-09 l -Apr-09 211 

1-Feb-09 
l-Feb-09 
l-Feb-OO 
t -Feb-09 
1-Feb-09 
l-F@t:K:9 

\ -Apr-09 
1-Apt.{)9 

1-Ap!-09 
l-Apr-09 
l-ApI.09 
1.Apr-09 

84) 

211 
527 
211 

211 
211 

l -feb-09 

50 
l-Apr-09 , 11 

2634 
EPC Engln"rlng I H.C. MH Breakdown 

Description MH 

Project flanager 

Eng!n~gM"'~ 

Accounting 
ProJec1.Con,rOil 

eM Eng1neemg 

Mechanall EngrOMllng 
Eleclrical ! r&c EnginHfing 

CherrtCaI 
M~- l nsUiance f Taxes etc I 
EnglneerlngfHO Total SO 

Progress Energy Procurement I Staff I OH's and Indirects. 
Progress Energy S1aff $IMH MH's .". Rate Total 

Salary S 50.00 2,530 $ 126,500 
Expense S 40% S 50,600 
Total PE Staff $ 177100 

Progress Energy Procurement ely u/M fUM Total 
Engineenng- Unit 1 1 LS S 350,000.00 $ 350 ,000 
Engineenng· Unit 2 1 LS S 150,000.00 S 150.000 
Steam Atomizer Assembly- Und 1 & 2 2 EA S 100,000.00 S 200,000 

S 
S 
S 

Total PE Procur.ment S 700,000 
Pro 	 ress Ene Indirects UfM SlUM Total 

BR Insurance 0.75% peT S S 28.442 
Construction Fadfitf" I Utilities 4.0 Mnths S 5,000.00 S 20, 000 
Slal1up Fuels LS S S 
Veh icles 4.0 Mnths S 1,000.00 S 4,000 
Spares 1% peT s 700.000.00 S 7,000 
Training 1.0 LS S 10.000.00 S 10, 000 
Other S 
Tolal PE Ind lrects S 69,442 

Progress Energy Escalation , Contingency, Other % Rate Total 
Escalation- EPC Contactor 0.0% $ 
Escalation- PE Procurement 15.0% S 105,000 
Escalatlon- PE Staff &. Ind\rects 15.0% $ 36.981 

Contingency- EPC Conlractor 10.0% $ 242.048 
Contlngency- PE ProcUiement 7.5% $ 52.500 
ContinRenCV- PE Staff & lndiracts 5.0% $ 12.327 
Other 0.0% S 
Total PE Escalation. Contingency, Other 	 $ 448,857 

Total Pro ect Cost· Pro 'ect View 	 $ 3,815,883 

Notes I Assumptions I Clarific ations I Exceptions 
1 AI! Vatues are In Project View unless stated otherwise. 
2 Assume the eXisting Fa relurn line is not suitable lo r use as a sleam line and a new steam ~ne needs to be Installed. 
3 Elrtimale escalated to rn-Sll"M Ce Oates noted 
4 Assume can (e-use emting oil guns. 

5 Estimate includ.s all p E costs such as PE staff. conlJngency. escalation indirects etc 

6 Assumed a EPC LS Contfact 

7 Assume abandon eXISting Fa return line In place 


Progress Energy Staff 
Description MH 

HO PfOject Management 100 
HD EnQlnetfln9 250 
HO Prtct Cnnlf. I Es:1 f Bus: SeN 200 
HOOU'l,r 100 
"1eId Sit. lr\n9!" f CM 2CO 
r lflld Engll'Ht1ng 860 
~Wd PC'6 

FIIfd Supennlendenl 
Fi«d Safety f QAQC 200 
Field Start\lp 400 
i=-..:l Othet 200 

En In",ln JHO Total 2,530 
~-----

60 120.000 
50 100,000 
40 80,000 

.0030 	 60.000 

t;~ 40.000 

20,000 
~

---

lIld 
; ~{}\.." ""~'" 't.-<'V' "i'~., oS'~, q"."V'1ol.;, ~, ""0." ..0:: -<Sd,..o:: ~" ~.f: '-, """"-...0::V' V' V';r <J V' ., v ., ., v v 

I 	 _ FTE'"i - CumMHs 

Estimate Range 

Min % Malt '" Min S's Most Likely $'s Malt S's 
EPC con.-=tor -25% 35% S 1,815,363 $ 2.420.464 $ 3.267,654 
PE ProellfWftel'Jl -5% 15% $ 665.000 S 700,000 S 805,000 
PE Staff -15'/0 20% S 150.535 S 177 ,100 S 212.520 
PE. Ind(ConIE~ -10% 20% S 466,469 $ 518.298 S 621,958 

Total 	 $ 3,091,361 S 3,815,883 $ _,901,132 

8 The estimate assumes that the no other work WIll be accunng dunng this timeframe tf additional projects are occunng during Ihts tim e. the PE staffing MH's can be reduced . 

Pfojected Annual Cash Flow 2009 2010 2011 2012 2013 2014 2015 
SO SO $0 $0 $2 289,530 51,526.353 $0 

W:\2011 Anclote Gas ConverslOn\StruteglSMnclole Retrofit\Short Form Nox Reduction Estimate Spring 2014_LJTU x1sx 2of2 
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Estimate Review Summary Form ~ Progress Energy
Anclote Boiler Gas Conversion 

Description: This estimate covers the scope to convert Anclote U1 and U2 from fuel oil to fuel gas. Unit 1 is in-service in the Spring of 2013 and Unit 2 follows in 
the Fall of 2013. 

Estimate Requested by Resource Planning Estimate #: 190.3 Award Date: 1-Jan-13 

Estimate Preparation Date: 9-Sep-11 Plant: Anclote Cnst Mob Date: 1-Jan-13 

Estimated by: Moody Type of Contract: Firm Price Commercial Op Date: 31-Dec-13 

NotesIEstimate Purpose 

Study Escalated to CO date: Dec-13 

Estimate Class (AACE : 
Technology identified, Site Identified, Prelim 
engineering not complete. 

Class 5- Conceptual Screening 
L: -20% to -50% I H: +30% to +100% 

Major Assumptions I Clarifications: 

1. No significant engineering has been performed and site specific 12. The impact on the relocation of any underground utilities or other interferences is 
characteristics have not been fully analyzed. undetermined. No allowance is included for the relocation of underground utilities or 
2. Both units ane converted under a single lump sum construction contract other underground mitigations. 
under a single mobilization with separate In-Service dates. 13. Chemical cleaning of the SH tubes (if required) is performed by the vendor prior to 
3. Includes the cost of upgrades to the M&R station. shipment. 
4. Includes the gas line from the M&R station to the units. 14. Hydro cleaning of the SH tubes is not required . During startup, screens are used to 
5. Includes the DCS upgrades for the burner scope only. catch any debris before entering the STG. 
6. BMS is 2003 vintage, includes a BMS Logic Review (Outside) and 15. The new fuel gas burners will be installed at different elevations than where the 
internal Programming. existing fuel oil burners are currently located. 
7. Excludes Flue Gas Recirculation. 16. AFUDC is allowable. The threshold for AFUDC at the time of the estimate is 
8. Includes flushing and demolition of the existing fuel oil supply and return $66.5M. 
piping from the existing fuel oil burners to the fuel oil booster hOuse. 17. Excludes any fan work (FD Fans only - not balanced draft) . 
9. Excludes demolition of any fuel oil infrastructure from and including the 18. Excludes the remediation and disposal of hazardous waste such as contaminated 
Fuel Oil Booster pumps, Fuel Oil Storage Tanks, Fuel Oil transmission line soil. 
and associated infrastructure such as heat tracing. 19. Includes disposal of the demolished pipe in a hazardous materials landfil l. 
10. Excludes modifications to the existing gas burners EXCEPT for 20. The Plant will remove all #6 Fuel Oil Alarms and Light Oil Alarms from the DCS. 
changing the existing light oil igniters to gas igniters They will de-terminate the #6 Fuel Oil field points and Light Oil field points no longer 
11 . This estimate assumes that the units will be converted to 100% gas; co used in the Bailey Panel as well. The labor for this is included in the PGN Staffing Plan. 
firing is excluded 

Estimate Breakdown 
EPC Contract Costs 

Min% 
-25% 

Max % Min $'s Most Likely $'s 

Progress Energy Provided Procurement Costs 
Progress Energy Labor Costs 
Progress Energy Indirect Material Costs 
Total Project Cost Validity Range 
Progress Energy Contingency - Estimate Uncertainty 
Progress Energy Escalation 

-25% 
-15% 
-25% 

25% $ 21,008,486 $ 
25% $ 23,817,882 $ 
25% $ 1,898,006 $ 
30% $ 1,868,864 $ 

$ 48,593,238 $ 
$ 
$ 

28,011,314 
31,757,176 

2,232,948 
2,491 ,818 

64,493,257 
5,751,322 
1,232,614 

Max $'s 
$ 35,014,143 
$ 39,696,471 
$ 2,791 ,186 
$ 3,239,364 
$ 80,741,162 

Estimate Basis: Notes 

Total (Project View) $ 48,593,238 $ 71,477,193 $ 80,741,162 

Total Fin View Adder - 55% PGN Labor 
Financial View Total $ 48,593,238 

$ 
$ 

827,349 
72,304,542 $ 80,741,162 

Estimated AFUDC 

Grand Tolal (Fin View) including AFUDC 

$ 

II $ 

5,060,384 

77,364,926 II 

Department Review & Approval 
Technical: Management: 

Name Date JenMoody. Date 

Leigh Formanek Date 

Commercial: 
Joel RutledQe Date 

Name Dele Joel Moran Dale 

Andy MacGregor Date 

Construction I Procurement I Other: 
Dale 

Name Dete Dale 

Name Dala Dale 

S:I$$PROJECT CONTROLSIEstimatinglProjects- EstimatinglAnclotelEst #190 Gas Burner AdditionlEstimatelEst # 190 U1 Gas Burner Additions Rev3.x1sx 
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04 1.0 640 I 32.828 3'2.828 0.0% 
8 EA 

'.600 CY 
20 0 1 0 160 $ B,207 .8,207 0 0% 

8 EA 20.0 1 0 ,GO 1 8,207 8,207 OO%. 
lS ,1 0 0.0% 

1.0LS S 0.0% 
1 ,423 LF ' A '0 1,423 12,991 35,5 75 108,500 0 2% 

3 EA 0.76 1.0 2 11 7 117 0.0% 
0,60CA '0 5 277 277 0.0% 

Anclote Boller Gas Conversion 

charaCli/ isUC$ h8Ve not been tully analyzed 
2 80m unAllir cooverte;d under a Slng"' lUmp sum construction contract 
nd., a IIngl. mobll!z.ation Wl'l:tl separ •• 1 n-S~rY)ce dates. 

3. tnCnJoet m. C'M1 of upgradM to ttle- M&R ~Iahon . 
4 Inetudes \hlt gn Hne " om In. M&R t;aabon to the tJnils. 
5 fnctuOet the DeS upgrad e. tor ate burner scope only. 
6 e MS is 2003 vumtg e, Includes . eMS Logic Revi~ (OVlilde) and intemal 
PrOQfMllTlIn!Jil. 
7. ExcIudM Flu. G.s Reala..IIation 
8. Incrud" n\J$hing and do!tmolitlon G' !~ 61Sting fuel ad supply and leturn 
~ from lht 1t.lOltlng ""., all bu~ to the fuel 01' boostltl ttouse. 
S £Xd LdeS domollllon at an)" fuel Oll l1frastrudure "0m and ind udlng the Fuel 

mscct .. l~ Inlralltr1.lct-...lfe SiJct'l as heat t/acmg . 

ttle exI~Jn!i1 light all Qnlters to gas 19n.1 rs 
11 ThIS etCImate a$!IUm" that the !,In.ts will be oonverted 10 100% gas; c0-

rKIng It t:Xcll.Ided 

e-t.ng Fuel 0.- Piping· U" tl2 
F1tan F u n, Oilltorn ptpe 
S Cui Pipe' • !i CS Sen 40 

• Ct rl Pipe . CS Sct\ oi!IO 

.LJ2 

Inlerl*r*nOH is undetermined, No allowance _ inctudecl {Of the relce-ahon 01 

~ BooIUIr pumps, Fue' Oil storagl!l Tanks. Fuel Oil tlilnamisllon lin. and 

10. I!:.)(cfud modi~;ons to thf. cJOiIWIg QM burne~ EXCEPT for changing 

undefgtound utltlces or ortler underground 1Tl!tIgDlbns. 
13. Chemical Cleaning of the SH lubeS (it reqlAroo) Iii performed by Ihe 
vendor prior 10 shipment. 
14, Hydro cl eaning of the SH lubM is not required O urin~ startup, screens 
ate laed to oatch any dltbns before entering the STG 
15. The ne'\'11 luelgal burners will be rnsladt!d ill different elevat.ons than 
wtler e the existIng fu&j 0" burners afe CUff8ntly located, 
16 AFUDC IS aUovl8b1e. The thresh~ for AFUDC at me trme- of the 
estlmate 1$ S66.5M. 
17 . ExdudH any tan w ot1C(FD Fans only· not balanced draft). 
1B. Excludes the remedla'l.on and dl8POsal at hazardous waste such as 
contaminated soli. 
19, InCludes ditiposal at the demolished pipe in a h~dOtJs f11Ctl el lals landflU. 
20, The Plan! will remove " f6 Fuel 011 Alw fTII and Ltghl Od Alarm. from the 
DCS They W\I\ de-termmate the If6 Fuel O.11k'Id pomts and Ught Oil field 
pomts no longer ~ ~n the Bailey Panel as weft The- labor IOf Ihra II 
rncluded in the PGN staffing Plan. 

Totat Va1ue 

21 ,426,457 

1,714.1 17 

1,217.091 

3.653,650 

28.011,314 

36,48 1,943 

5, 751 .322 

1,232.614 

43,465.879 

30% 

2% 

2% 

5% 

39% 

50% 

B% 

2% 

60'"10 

Saw Cut Pipe . ~. CS SCh ,,0 30 EA 0.43 662' 0 G62 0.0% 
S Cut PI~·2 S"CS Sch40 90 EA 0.30 ' 0 27" 1.385 1,385 0.0% 
Saw Cut Pipe. 1 !) CS SL-h 40 £0 EA 0.25 ,S 769'0 76' 0.0% 
Remow Pipe & o.po.e - 8" CS Sell 40 42 LF 0.70 0.5 15 754 50 2,100 ~.• 54 0.0% 
RemQYGI Pipe & ~ - tr CS Sd\ 40 97 LF O.GO a s 29 1,493 50 .,850 6,343 00% 
R8fTlCWtI PIpe & ~ - 4- CS Sch 40 4{)9 LF 0.50 0.5 102 5, 245 50 20,450 25.695 00% 
Rorno .... Pipe &. Di.potC! • 2 tr CS Sch 40 595 LF 035 0. 5 104 5,341 SO 29,750 35, U!}1 UO% 
RetJlO\Ie Pl~ , DI'POM • 1.S" CS Sen 40 280 LF 030 05 42 2,154 50 14,000 16.1 !14 0.0% 
Fuel Olf Suppt.I Lila: BooMer IlO\.ISe to 8ofJor • 8" CS BG . 
E»cvo- Exc:a~11tI oaddill AlP CY 0.5 10 0.0% 
Fu~ 011 Suppfy lin_ ~ Boowter house 10 Boile( . 8" CS 8G ­
Saw <All &. C~p • AlP EA 0.8 '.0 3 S 156 156 00% 
~ (hI Suppfy l.Jnf,. Booster hou!re 10 Salle • • 8" CS BG · 
Remov~ a Ditpow 720 LF 07 as 252 12,926 50 S 36.000 1 4B,926 0.1 % 
Fu~ 011Sopply Lr1e · !:IOOiIOf hO\J~ to Baller· 8" CS AG Etev 
D~Iev 95 - Saw Cu1 0.8 1.0 8 S 410 $'0 EA 410 0 .0% 
FueH 0 11 s upply lJ\c . BoOlter house to Boiler· 8" CS AG Elev 

95 LFo ..£1cY 95 - emOVI!" 0tsp0H 0.7 0.5 33 S 1,706 S 50 I 4,750 6.456 0.0% 
Fuel Ott Return Un• . e.oo.- hOUse to Baile, - 8" CS 8G­
Ex!:aVQIO' 0IIIIdtf II 0.5 10 45 S 2,308 $'00 CY 2, 308 0.0% 
Fuel Of! RetlJrn Uu.e - 80081&1' house to Bal ler g" CS BG • 
S. Cu1 51 EA 0.8 1.0 43 S 2 .222 S 0.0% 
Fuel tl Return LM1~ . Soc.lel house to Boller· 8" CS BG . 
R~& O.apo.e 570 LF 0 7 0 5 200 S 10,233 50 S 28.500 1 38.733 0. 1% 
FU.,I 01 Return I...;ne • 800C1:ef house to Bah· 8" CS AG Eh!v 

, 0 O~95· Saw C!Jt EA 0.8 1 0 • S 410 $ 410 0.0% 
Foel 01, Retuln LM1c • Booster rlllu~ 10 Bolle r · 8" CS A.G E)ey 
o -E1ev 95 - RemOY. ~ 0itp0M IF 0 7 0.5 33 1,706 50 4,750 6.456 00% 

S 1.0 00% 
Electm:al HemTr.oI!I Bnd IR5lItat~ Remov;rU o..poe.al :',624 LF 02 10 1,125 57,693 57,693 01% 
i,..Ipj • A.&bntos Atmtlllnftl't I EA 10 125,000 115,000 0 2% 

1.0 l S 0",," 
F\,MIt CW BUmef. Ign,ro,s R~mova l t5leve1s, 4- bumcfs & 
tgnnOt1ll....el) 40 EA 80.0 1 0 164.1393.200 164.139 0.2% , a l S 0.0%, 0 l S 0.0% 

Exming FLJet 0 11 Fliplllg · 1m" 1 LS 1.0 o(}O("
1,423Flu.h F~ Oil fro m PIpe Lf ' .0 1.0 1,423 72,991 25 35,575 1OS.see 0.2% 

SiI'N Cut PJ pe • 8" CS S(.1I ..0 3 EA 0.76 1.0 2 117 11 7 0 .0% 
Saw Cut PIpe • 6'" CS Sch 40 9 EA 060 10 5 • 277 'Z17 0.0% 
Saw Cut Pipe . ¥ CS Sch 40 30 EA 043 1 0 13 S S62 662 0.00/0 
Saw Cut F'1pe. 2.5" CS Sc:ft 40 90 EA 0.30 1 0 Zl S 1,385 t. 385 0.0% 
Saw CuI PIp!!.' - , 5" CS Sch "'O 60 0.25 EA 1.0 769' 5 769 00"/0
R'ema.... PIpe & O~ . 8" CS Sch 40 42 LF 0.70 0.5 15 754 50 2.100 2.854 0.0% 
R.~ Flpe& DIaj;x;JM-6" CS Sd140 97 LF 060 O.S 1 49329 50 4:850 6. 343 00% 
Rwn~ PIS- t. DitpoM · 4'" CS Sch <4 0 409 LF 0.50 0.5 102 5.;1:45 50 ' 0. 450 0,0% 
Remove Pipe & 0\6p0R . 2 5'" CS Sch " O 

'5.695 
59S LF 0. 35 O.S 104 5.341 50 29.750 35,091 00% 

~emove Pipe " DI~ · I 5"' CS Sdi <40 LF280 0.30 05 2,154 14,000so'2 16,1504 0. 0% 
F.Jd Orl Supp'¥ Line · Boo'l\eI' ho~ to Boiler · 8" CS SG • 
EdcuoItS e.xcav.t~1 bact(flll • Al P CY 1 0 0.5 0.0% 
Fuat Oil SUp~y Woe ~ BOOl'ler hol.5e 10 Boil., · 8" CS BG • 
S .:lW Cui " CItf) AJP EA 0.8 10 3 S 156 S 156 00% 
1=1.101 o.r Suppty ~ B001lle, I'lcuw to 8 0 ftitt' • S" CS BG · 
Remove &. o-lpOM 570 LF 0.7 OS 10,233 S 50 28.500 38,733 01% 
Fu~ 0\1 Suppty ltn~ . 800«. MUM 10 Ballef" B~ CS AG Et~ 
() -E'-v 95 . S.w Cut , a ,0 EA 0 8 8 S 410 S 410 

Fuel 0 \1 Supp'y l.Jne . 800ilt~ hQOs~ to Bcill!'.r • B" CS AG Elev 

(] < lev 9tI Remove I. o.po... 
 LF 07 0.5 33 S 1,706 $ 50 6,458 0.0% 
F u~ CW Retum l iM· Boo er h~ to 80 ~~ . S" CS BG· 
Exc.t"""b~1I 100 CY 0.5 1.0 . s 2.30B '$ 2,308 

Fuel Of Return Urw · BOOM., ho~ to Bod.r . 8" CS 8G ' 

Saw Cut 57 EA 0.8 10 43 2.= S. 2.222 0.0% 
Fuei OIl R.wm Line· Booster house to BaUer· 8" CS 8G· 
Remove & oe.oo.e 570 LF 0.7 0.5 200 10 ,233 $ 50 38,733 S 2'.500 0. 1% 
ful!t O!I Return Une· Boott~r hOL~e to Boiler · 8" CS AG E!eV 
o·EI",' 95 · Sz.N Cut EA 1.0 0.8 8 5 410 $'0 0.0%4'0 
;;:\MI 011 Rt1um Une . SOOiler ho.... to Ballet' - 8~ CS AG Elev 

o -Elov 9S. RlI:m<MI !. Orspose 
 LF 0.7 0.5 33 5 1,706 $ 50 4,750 6.456 0.0% 

&1:' ... ", a..e..w ,...". 1<W3 Xb.X 

1/1 1)7012 
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• • 

cS 

Unlt2 

ISOlate 1«1 purge 8~ Gas Line 

C1Jt Er Heador 8II'd mstall S"XS"X6" ReduCHl4jj TN 

6" CS plpe - 90deg elbows 

S"CSplpe.­
f1'" PIotaU011 Valve 

17 P'PII «.n 80, (..O!.rbon steel 

b- ~P'!- tdl 80. arbon steof 

:2 yt pipe !Ich 80, CO!(ban --=1 (vent ptpe) 


~P- S\.lPpcH1l; 

'.;ut .~ h~ ana nttaD 2 5"X4"X4" R~ucmg 1~ 


Corner Valvet. "2 per COfner 

COUll!!\" 8~ 1 pt"1 comer 

Comet" mlnUilI llIOUIfon valll1l 

Heirder rnanueJ '-c~lon Vil!Ve 

H~GM Control Vglve­
lsoIation "TI'I$J Va /vw G;'J~ H~;:I1;!'" 


M.,.,Itan.ous V<l"-' ­

Unit 1 

[1Joliltl! ItId purge 6" G.- line 

Cut B" Headel; and Ifl"llilll S"X6"'X6" Rsdul;:HlO Tee 


5" CS PIpe · 90deQ ~ 


6"CS plpc ­
6" ~Of1V""" 

\7 pip. Kh 80, ClifbOn stw 
6' I»~ 500 80, c .lrDon .", 

2 W pipe ten 80, ~lIb011 ,;t..;e! (V1':nt pipe) 


Ptp(' Supports 

Cut""" header and m!lUkll 2 ~n<.oi"X4" Reducing Teo 

Comer V:iiiIIIYM 2 per comet 

ComeJ 8J~ 1 per cornet' 

Com"l manu.al ~nv-..w~ 


HlNIdcr m.an\.liil ~n VotYe 

Ho«II!!\" GaB. Control Val ... 

I'M:I tllltlon Trip V !ve Gas He-.1def 

MlllCebneoos Vi1Iv~ 


Common _ 

From M&R to tM \.Io lt . 2.-" 00, CS 


Electrical Heal Trace and InsulatIon R9movall Disposal 
Lead & AsbeitOi Abatement 

Fli~! on Burn.~ & Ignrtors Removal (5 levef~, 4 burners & 
Igni1o~ ~) 

2- structural StQeI I BuUdlngs , Arch " M.tIII. 

UM2 
RepaIr Boiler Penetlat!on!~ fOI Removed FO BUrne" and Ignlto.. 

UnJ( 1 
RepOJlr Bodef Penetrations for RemOVt!d Fa Sumel'l ;and IgnitOfs 

Gat. Une from MI.R Sbtlon to Units 

LS 1. 0 0.0% 
Mi'SC Support!; and Ptarfom MOC\ TNS 250 12 

LS 1.0 
LS 1.0 
EA 200 1.0 
cS 1.0 $ $ 0.0% 
LS 10 
EA 200 10 
LS 10 
LS 10 

, 
300 , 15,388 3,200 32,000 47.388 0.1% 

$ • 0.0%

• $ 0.0% 

BOO $ 41,035 1,000 40,000 I 81 .035 01% 

$ I 0.0 % 

BOO $ 41.035 1.000 40.000 , 81 ,035 0 . 1% 
S I 0.0% 
$ • 0.0% 

1. 

Reoduong TN 2K' to 1T 

.... Cs ~ - s:&.am Pipe tOC" FG Me2t Ex~. 


• 
12 

450 
450 
000 

22" 
17 

24 
, 2 
12 
2 

1 
36 

12 

'50 
450 
900 
225 

" 
7' 
12 
12 
2 

1 
36 

LS 5000 120 60 S 3,078 $ 3.078 0.0 % 

EA 10.00 1.2t:l 48 S 2.462 11000 440 $ 2.902 00% 

EA 600 120 29 $ 1.477 11000 440 S ' ,917 0.0% 

LF 400 1 20 58 S 2.955 6500 780 S 3,735 00% 

EA 20.00 1 20 '96 4.924 9.000.00 36.000 $ "0,924 01 % 

120 	
, $ 0.0"1<. 

LF 6 .00 120 3,2.110 166,191 S $ 100,191 02% 

LF 4 00 1.20 2,160 S 110. 7'iA S S 110, 7901 02% 

LF 2 00 1.20 2,1 60 S 110, 794 , S 110, 79rC 02%,
EA ' 00 120 1.350 S b"'9,246 22500 50,625 S 119,871 0 2 % 

EA 8.00 115 S 5,909 11000 1,320 S S 7,229 00%'20 
LS 1 00 S S 	 S 0 .0%,23,636 S 23,636 0.0% 

EA 8.00 1;>0 115 S 5,909 
EA 16.00 1 20 481 S 

S I 5 .909 0.0% 
EA . 1600 ..,0 230 S 1' ,818 S , 11 ,818 0.0% 

EA 2400 ",0 58 S 2. 955 2,955 0 .0'%, 

EA 2000 1,2 0 2. 1,231 $ 	 S 1,231 0.0% 
$ 1,231 00%20.00 120 24 S 1.231 S 

EA 16.00 , 20 1)91 S 35,454 S S J!i,454 
EA 	

• 
00% 

LS 120 S 0 .0%. 
0.0% 

L5 5000 1 20 bO $ 3,078 

$ 	 S 

, 	 3,078 

.... 
0.0% 

10.00 1.20 48 S 2,462 110.00 440 	 2, 90-2 00%• 
$ 1,477 11000 $ <\40 S 1."7 0.0% 

LF <100 120 58 S 2.9S5 65.00 
EA 6.00 1.20 29 

3,735 0 .0%• 35.000 	 <10.924 01%2000 , 20 96 4.924 9.000.00 SEA 	 • , 00% 

LF 6.00 1.20 3.240 S 166,1 91 $ 
1 20 	 S 

166.191 0.2% 

If 4.00 , 20 2,1 60 S 110,794 S 110,794 02% 

LF 2.00 120 2 .160 S 110,794 110,794 0.2% 

EA 5.00 1 20 1,350 S 69,246 22500 50,62.S 119,871 0 .2% 


.... .00 120 115 S 5,909 110.00 1,320 7,229 0 .0% 

0.0%
1 00 	 SLS 

23,636 0,0%
EA 16,00 120 461 $ 23,636 

5.909 0.0%8 ,00 1.20 115 5,909EA 	 •• 11,818 0.0%
EA 16.00 1.20 2JO 11,818 

2,955 0.0%
EA 2011 00 1 20 58 2, 9'55 

EA to,oO 120 2A •
$ 1..231 1,231 0.0% 

1,231 0.0%20.00 120 24 1.231EA • 35,454 0.0%1600 1 20 691 S 35,4~EA 0.0%1 20 	 S 

ell. 'IOU' a.. 1IumeI~1~ 
m0tl0"l2 
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fIt.hillal ' Expense 

OUcrlption 
 aty" PF Total MH's UIM Avg MH /UM Lebor $'s $/\1M $', Subcontract $'s Total S', Coat % 01 Proj&c:t Co.t 

Division 4· Equipment 
Unit 2 LS 


Flame Scanners 
 10,000,004.00 1.20 96 200 ,0002D EA 4.924 204,924 0 .3% 
120 1,920 98,48320 80.0Gas tgnlto~ • reprece current dJesel jgnHors with gas EA 0 .1% 98 ,483 

200.00 1.20 2.880 147,72512 EA 147,725 8um~r lnstalt. tion· SUPplied by Owner 0.2% 
1.20LS 0 .0% 

LS 1.0 00% 

LTSH and SH Honzontal Sedion Roplacement (Labor IS 


feetoled (rom the equipment pliee) 
 50,000.0 1.0 50,000LS $ 2,564.672 2,564,672 35% 
150,000 150.00020.000.0 1.0 20,000 1,025,869 1, 175,869 Low!!/ SH Header Replacement LS 16% 

0 ,0% 

COst tOI Bolrer repill~ U found through the ..~ment • See 


1.0 

0 ,0%1 .0 LSRlSkR~ister 
$ 0.0%1.0 

1.0 0 .0%SEAUnll1 
200,000$ . 10,000.00 204,9244,924 0.3% 


~ IgMOI"I • reptace currenl dJew{ ig on; \Mlh gas 

~ .OO 120 9620 EAFlame Scanners 

98,483 0 .1%80 0 1.20 1,920 98,483 SEA20 
147,725 1.20 2,880 147.125 0 .2%200 0012 EA8 c"met Inst1ll':aHon • Supplied by Owner 

00%1.20LS 
00%10LS 

L TSH and SH HorIZontal $echon Repl~cement (labor is 
radored (rom the equipment price) 2,564,672 35%1.0 50,000 2,564 ,672SO,OOO.O LS 

150,000 1,175,869 1.0 20,000 1,025,869 150.000 1.6% 
10 

LS 20,000.0 lower SH He~de( Reptacernen' 
0 .0% 


Cost tOf Beiler rep_ Is .. 5 found through the at:Il!!Uiment • See 

Risk Regtlter 
 0,0%10LS 

0,0%1.0 
00%Common 

Fife Pr01e-ctlon ModificatIons 250,000 250,000 0 ,3%10LS 
25,000 25,000 0.0%1,0 LSCa.lhooic Prototctlon 

156,412 150.000 150,000 0.2%1,0 125 6, 412 '1'250EAFIIIII Ga tiNt chanljJef 
0 .0%1 0 EA 

, 0 S 27 5,000.00 $ 8,614,759 . 7,689,7 59 8 50 ,000 12%149,917149,917 ,0LS Tot3l : Division 4- Equipment 

Divis ion 5- Eleeblcal 
0.0%1,0 LSUnit2 

48,46630,000 010/03.000,03 1.20 360 '8.466 10,000 LFCoolrot Wil' 1ncid1i lefminiabOrw 
7,500 11.193 00%5.00 3,6930,04 72i .201,500 LFP(JI,O."ef cable Inctd& termInatIon. 

0 .0% 
68,664 

1.0 LS 
0 .1%22,500 

2,520 
45.0046,1645()0 1.20 .00LFCabfe TIlI'f . t7' I ldd~1 ~ttom, no coven; 

164,259 0.3%55,ce o 11.00 129,2591.20 
00% 

LF5 ,000 Conourl - AG. 'Z' 

0 .0%1.0 LSUnit 1 48,466 0 .1 %30,0003.0018.466 
3,692 

3601200.0310,000 LFControl Wife Incld$ lem\ll'Ii-uons 11 ,193 0 ,0%7,5005.0072 
0.0% 

0.04 1201,SOD LFPower ~ inctd¥ terminations 
1.0LS 

68,664 01%22,5e o $ 45 00.00 , 46,1641.50 1.20 
042 

LF 500cable T,.y • 12", IlKIder bottom. no OOVefS 184,259 0.3%55,0001100129.2592,5201.20 5,000 LFCondUit · AG, T 00%1.0 
0 .0%

LS 
10LS 

625,165 1% 230,000 S$ 395 1657704 0 ,33 1.023,000 LFTo tal : Division 5· El~tr lc.1 

Division S· In' trumttntDtion I Con trOls 0.0%$1. 0LSUnit2 246 0.0%5 , 246 4.00 1 20EA!1ellQef Flow Tr8tt1Omnter n 1,477 0 .0% 

PrMBW. TrillSmltter (pn 
 S 1.4772!J4,00 1.20 EA 73. 0.0%$ 73.144.00 1.20 EATempi'f1Jture Tra,.mltter (TT) 0.0%',108$ 1,106 223.00 1.20 6 EAPrdtlJre ludlCilto( (PI) 1,477 0.0%S 1,477 2.4.00 1,206 EAPressure SwItch High, PSH use PT 73. 0 .0%S 73.144.00 1.203 EAprnwre Swftdl low PSl ute PT 2,770 0 .0%S 2,770 543.00 1.2015 EAAlr Regulators for on-on ~ 38,955 01%36,000S 4.500.00I 2,955586.00 1.20B EAu~rum Wlndbox Pre.ute Sense,. 
Alr1Iow M. QS\Illt1Mftt System. SuPPlied bV AMC (£4 windbox, 20,447 00%750.00 750 

2 CAMM ... NE 4 encl ) • Oo'NnltrUm SenSOfS 


$ 19,697J84320.00 1,20LS 0 .1%45,5712.16 8,640• 36.931 7200.15 1.204,000 LF3J8~ SS Tubing (Ifld fittIngs) 0 .0% 
336,209 05% 

EA 90,00000 90.0004,BOO , 246,209 4,000.00 1.20 0 .4% 
LS 4,000.00 1.20 

s ' 266,209110 Cabinets 246,209 20,000 00 20,000 
4.800 I' 00% 

00% 
CommunicalKlf\S EqUipment 

LS , 0 :'46 00%Untt 1 2465 
•
•04 00 1.20EA l,4 il 0.0%Header Flow TraNlmit1e.r FT 29 • 1,471.. 00 1.20 EA j';'9 0.0%p..-ure l llu_11iftEM' (PT) 14 S 739 


Tl!m~r. Tr.r.rrutte.r (TT) 

.. 00 1.20EA 1,106 00%

1.1083.00 120 22 •EA 1,477 0.0%? res..url! ioolc;aTOr W I) 2. $ 1,477 

pr~e Switch. ttiGtr, P5H uti. PT 


4,00 1 20 739 O.COA>EA 
4,00 , 20 14 S 73. 

2,770 00%?rehU(1! Swtlch I. PSL UN Pl 
EA 2,no15 EA 3,00 120 54 S 38,955 0 ,1% 

B EAAir Regl,d" tors lOf on-o" vaNes S 2,955 4,500,00 36,000 $
6 .00 120 58 $ 

Upetre~m Windoox Prllel4lfC 5en.ors 
~(fW M • ..,..erMft( System · Supplied by AMC (44 windbox.. 750 20.447 0.0% 

32000 1,20 19,697 750.00 
LS 00%2 CAMM In NEMA 4 enct) • OownstreMfl Seniors 10 45,571 0.1%LS 

015 120 720 s 36,931 S 216 S 8,640
4,000 Lr­ 00% 

336,209 05% 
JIB" 5S Tubing (Incll'ittJngsl 

246,209 90,000.00 $ 90.000 

IIQCflbinets EA 

4,800 246,209 20,000.00 20,000

4.000.00 1.20 4,800 266,209 0.4% 

LS 4.000.00 1.20 0 .0%Communlctl\!ons Equipmem 1.0LS 0 .0% 
EA 1.0 0 .0% 

10EA 0.0% 
EA 1.0 00% 

1.0 
1,431,890 2%

EA .s 223.(1 3 1.0 21,857 , 1 121,1 10 310,780 S 
EATotar: Divis/on 6. Instrumentation 'Con trols 

e. . Iter UI OM 8umM .......... ~..:.x 
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OeSGrlptlon 

DIvIsion 7-lnsulation I Paintfng 

Inswationf Parnting Al lowance 

Total: Dfv'~lon 7 - Insulation ' Palntlng 

ceo· (Contract Change Order Olre-ct&) 

Totsl: CCO.\conttact Change Order Olrect$) 

Total Construction Direct_ 

Division 8- Constfuctlon 'ndlrects 
Sar~y 

Mobklabon I Oemoblliul lOn 
Of'f{ce l F~ OYefflead 8tpen.~ 
Sit<! ~" 
AOdrt]onal Oemob( Remob 
EqUlPmenll • Sclfloldlng 
EqUIpment ~S per DIrect MH) 
Sl &C ($ per Direct MH) 
OttIar (rtWQht. ""nouU sundby time) 
Prc-Op Stanup & letting 
0",,,, 

Total : Division 8- Construction Indlrectll 

Construction M. nagement 
Stan ConWld:ion MaFl.llgament 
Crln CM 

Total : Construction ManaalHnent 

Tobll Con'!tructlon Cost 

Qlvtaioo 9- Homa omc. Engineering f Indl rects 
EngJMenng f MmIO 
Irt5Ufanoe' f SUf.u­
PeI,Tl!tI J Taxes f Wilrranty I Other 

Total : Division 9- Hom. Office En lnoer inailndlrocm 

Total Direct & Indirect Cost IExcludfng Coni " Esc) 

Contingency & Escalation 

COnf" 1Qency 
e.c.w_ 

Total Comlngencv & Esc.l.tWn 

Tota' EPC Cost 

Contractor OH & P 
Contractor C&A 
ContQd:or Fe et 

Tola! OH a P 

Total EPC Contractor Contract V~lue 

Qly'a U f M AvgMHf UM 

LS 
1 LS 

SF 
LS 
SF 
LS 

LF 

LS 

LS 

1 LS 1.00% 
1 LS 0.50% 
1 LS 0.00% 
I LS 2.00% 

EA 0 00'" 
1 LS 000% 
I LS 0.100/0 
1 LS 000% 
1 LS 0-25% 
1 LS 0.50''10 

LS 0.00% 

1 LS 9751.8 

1 LS BO 
Mths 

1 LS 8.0 

1 LS 9,759.8 

I.S 

: LS 
LS 

I LS 

1 LS 261 ,953.9 

.% PCT 261 ,953.9 .... PCT 

5.0% PC T 
10.0% PCT 

I 

Meterial l E.x.pense 
PF Totol MH's lAIbor $'~ SlUM S'. Subcontract $'s Total $'$ Cost % of PrOject Co~t 

1.0 
1.0 $ S S S 00%
1.0 $ S , 175,000.00 , 115,000 0 .2°A.
1.0 S S S S 0.0% 
'1.0 S I S I 0.0% 
1.0 S S $ S 00% 
1.0 S S S $ 00% 
1.0 $ S $ 175,000 S 175000 0% 

1.0 S S S S 0 .0% 
1.0 S $ S $ 0% 

1.0 224,180 $ 11 ,498,945 " 2,307.D30 $ 700 ,000 $ 14,505,975 20% 

1.0 2.242 S 114.989 0.25% i 36,265 S S 151.254 0 2 % 
1.0 1,121 S 57.495 0.50% S 72.530 S S 130.025 0 .2% 
1.0 S 0 20% , 29.012 S S 29,012 00% 
1 0 4,484 S 229,979 200'% $ 290,120 , S 520.098 07% 
1 0 S • S $ S 0.0% 
10 S S S S <1SO.000 S 450,000 06% 
1.0 22. S 11 .499 • 7.50 S 1.681.347 S I 1.692,846 2 .31)/0 
1.0 S $ 3 SO $ 784.629 S $ 784.629 1.1% 
10 560 , 28.747 010% $ 14.506 S , 43.253 01% 
10 ' .121 , 57.495 000% $ $ $ 57,495 0. 1% 
10 S 000% S S S 0 .0% 

1.0 9,7!12 S 500,204 , 2 908 ,408 S 450,000 S J.858,61J 5% 

10 28,022 S 1.961 .572 S 882.707 , 882,707 S • 2.844,279 39% 
10 S $ S S $ 0.0% 

1.0 28,022 I 1,9Ol,S72 S 882,707 S S 2844 279 .'" 
1.0 261,9S. $ 13,9.0,721 $ 6,098,1« $ 1,150,000 $ 21,208 ,867 ""'" 
10 , S S $ 0.0% 
1.0 , 0.50% , 72.530 , , 72.530 0.1% 
1.0 , H )()% S 145.060 S I 145.060 02% 

1.0 . S S 217,Sgo , , 217 5SIO 0% 

1,0 261,9S. $ 13,960,721 $ 6,315,135 $ 1,150,000 $ 21 ,426 ,457 30% 

10 20.956 I 1.116.858 , ~052f,9 I 92.,000 S t .714.117 7 4% 
I U I S 1 217.091 I 1.217.081 1 7'Yo 

20,956 , 1,116,858 S 505,259 S 1,309,091 $ 2 ,931 ,207 .% 

2~2,~'O I 15,017 519 , 6 ,820.9BA $ ~ , ~9OIl1 , 2 • . 3!r,6'" J.% 

S 753.878.96 S 34 1.049.71 , 112,954.55 $ '.21 7,883 1. 7%, 1,507.757.92 S 682.099 42 $ 245.909 09 $ 2,435.766 ,.... 
$ ~261637 S 1,023 ,148 • 368,864 , .3,653,650 , 28,011 ,314 39'" 

b. l lOUI 0.. eo- .tdaNInIJR...oAu 5.,
'11~11 
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C"t fi~ENT tI\L 


1.665,000 
139,501 

9,000 
235,400 

4,000 

474,670 

5.701.018 

1,000,000 

1,000,000 

1..665.000 
139.501 

9,000 

235.400 

4.000 

474.670 

5.701,018 

1,000,000 

1,000,000 

Ducrlption 

Owner Procu,..mentt; 

Unit2 

Gas Burnet Aasern bfy IBa54td on Afstom Bud9~ry Quote) 
Optional C<*I Comml.~oninglSupport 

Ffel;ht 
Nrffow Me.nur. ment Sfltem 
F~ht 

Ga'l lgniteB.20 Ea, 'nCld. Horn l4;in:1ef , Hou, 81ocl< & Vent 
Valve Train. Control box 

L TSH anCl SH HoriZontal SectIOn M'lttriafs · Alstom Budgetary 
quote escalated at 2.4% and 3.i% 

Addttlo,,,.tSu~e1il l eor Wor1( 

8a1Tef Work - NFPA 85 Cod~ Rl!qulnements 

\Jnlt 1 
G_ 8 urnet AaIImb1y lBased on AJstom Budgffiary OuO'l.) 
Optlooal cena Commissioning/Support 
Fretgtll 

Alfftaw MAsurement System 

Ft'e'q.,1 

Ga. !Q f1L~ er. ·20 Ea, lnctds Horn Igniter. H~. Sloc« & Vent 
y-," Tf'ibn, Cootlol box 

LTSH and SH HorIZontal Se<:tlon Mat_niII!:t · Aistom Budge~IY 
q UOfe ~td ot 2.4% and 3. 1%­

.A.ddluonal Superheater Wo rY. 

Bolier W~k • NFPA. 85 Gode R eq ull o!'!mentB 

~ . 
Total Owner Procurements 

OWTI&f LAbor ,I:. Indirect Cost 

S"'",_oct 
BMS R8'rMW 

DeS Engloeellf'l9 _Logic & OHlwing UpJ8{e-s 

g 

0wner"S Engil lGlenng lor EPC Confrad REO through Award 

Detail 0dAg1'l ~ngjl1i!~ru 1\J 

BciJar ~n~llt (per unIt) 

In_IfJinee - BAR 

Startup MOliena/j. 
STC Sl.utup Screens - Main Stop VllJ ~ U1 

STG ~rtup Scn!en9 - M"in Stop Val'lle \.J2 
Compressors to C/:eSh G~ l.Jfl i!' 

Tobl Ownef l..Qlloi &. indlrccts 

Owner Contingency &. Esca,lation 
Procurem~nt COfltir:geftcy 
Labor &.lnClf ect Ct:ost ConUIlg<!!ncy 

EPCContrac:t Co~ 

RisK 8ued Contingeflcy . 5<'8 RI:>::, Register 

E~lI&n 

Toba Contingency & Escat.Uon 

Total Own:r Co$t 

tqJtS'~MH' 
ot-.:I:MH / CMlllm 

IJhot:UH/lndI--.tWH 

A-..gft1GRt(~) 

A-.v C"' R'I '~J 
Crd't ·......."w.RIIW' 

ErG~dPrq ru..--",.... 

1.00 
20.00% 

1.00 

1 00 

100 

1 00 

2.00 

0.31% 

100 
1.00 

1. 00 

10.0% 

50% 

8.0% 

2 9% 

.... 
' 0 

23,0 

·50.00 
.$101 "!SO 

SlH!I .28 

0."" 

A"" "... 
lINg crrl1 'M:ft IN_ 
lAys ~W" INon 0utt;I) 
• S ... ,Nan 0vtI;i) 

IShIb (~) ............. ......,,.. 
~tI/Wk) 

~"""'H 
Silllt(S/MH 

T_ c.omp:.ao It. 

76 

'" • 
129.17 

,025 00 

200 

00 

~1.29 

,,. 

EA 
EA 
LS 
EA 
EA 

LS 

LS 

LS 

LS 

EA 
EA 
LS 

EA 

EA 

LS 

LS 

LS 
LS 

LS 

LS 
peT 

LS 


LS 


LS 

(.S 

EA 


PeT 


EA 
E.A 

EA 
EA 

PCT 

PCT 


PCT 


LS 


PCT 


555,000 
46,500 

9,000 .00 
235,400.00 

4,000.00 

474.670 

5,701.018 

1.000.000 

1,000. 000 

555,000 
46,500 

9.000.00 

235,40000 

4.00000 

474.670 

5.701:018 

1.000,000 

1.000.000 

S. 1,96!(223 1 
2.232,948 

33.827 33.827 

125.000 

1.000,000 

12,976,962 

40,000 

.40,000 

so.ooo 

Ii 1,969,22333,827 

31,757,176 
4,724,767S 98,4611,6911.691 

28.011.314 

98,4611,S91 

2,067,685 

Ii 40~.901 

:rut ill! = i!!n 
$35,908 ,832 f 34,568,769 

AFUQC $728 $1,090.305 53,969,351 

Tolal 

Capnat (Fin View) 5280, 094 

$280,B22 $36,999,137 ' 38,5:58.120 

1.665,000 
139,501 

9.000 
235,400 

4.000 

474.670 

5,701.018 

1,000.000 

1,000.000 

1,665.000 
139.501 

9.000 

, 235,400 

S 4.000 

474,670 

5.701,018 

1,000.000 

1.000.000 

2O,4S7,176 

263,72f.J 

$ 446.590 

1.2i.J.OOO 
1,000.000 

$ 40.229 

40,000 

"$ 40,000 

50,000 

2,005.543 

S 3,1/5.718 

$ 236.238 

, 2 .240,905 

5,652,861 

28,115,5S1 

j3,959,724 

W! 
$',526,648 

$0 
11,526,848 

0 .0% 

2 .3% 
0.2% 
00% 
0.3% 
00% 

0.7% 

0.0% 

7.9°/" 

1 .4% 

14% 


0.0% 

0 .0% 

2 .3% 

0 .2% 

00% 


0 .3% 


00% 


07% 

0 .0%, 

I 
ot.3.9% ~ 
3.1'% 

0 .6% 


01% 


0.4% 


0.2% 


1"': % 


0 .6% 

0 ,1% 


00% 


0'1 % 

0.1% 
0 .1% 

0.0% 

6.5% 

4.4% 

0.5% 


3.1% 


0.0% 

1. l% 

9.7% 

60.1% 

I2l!I! 
572 ,304,543 

S5,060.384 
$77,364,927 

S 

S 

, 

, 

$ 

11,300,000 

50,000 

300,000 

(-,00.000 

S 7SO,(){I0 

1.232.614 

i 1,232,61~ 

13,282.,614 

16.11056& 

~ 
$0 

SO 
iO 

~ 31,757,175 

2,?32,S4S 
446, 590 

, 50.000 
300,000 

125.1lOO 

1.000.000 
$ 400,000 

40,229 

40.000 

40,000 

50,000 

<?,724,767 

J,175,718 

334,700 

2..240,905 

1,232,614 

6,9SJ,936 

43,4&5,879 

"17 li3 

ill!.0 
'0 
00 

Eatim4le Range -25~ 100% 25% 

Mln% M"all% Min $'8 ~ost LIkely S'. Mu $'.De.sc:riptlon 
-25% 25% 21.006,486 ' 26.011,314 35,01-4 ,143 

Progress Energy PrcMded ProClJrement Costs -25% 25% 
EPC Contrad c oCa 

23,817.882 S 31 .757,176 39,696,471 

-15% 25% 1,898,006 $ 2,232,948 2.791.186Progr ... Energy L..;;;bor Costs 
Progf~ En~rgy Indlred Matenal Costs -25% 30% 1,868.864 2,491.818 $ 3,239,384 

48,Se3,238 B4,~3,257 80,141 ,162Total Prot«:t CO&t V Ol ltdlty Range 
5.751 .322 

Progle. EJH!fQYContingency 
1.232,614 progr_ EntiYy Escalation 

,1 

otIJ n .W· or 

ElI.' IiIOU lo.&Itfwf~IIt..., ... 
11'1(11'2012 PEF-120103-EI-00043 
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W:\2011 Anclote Gas Conversion\Strategist\Anclote Gas Conversion 2012 Jan Upd\Anciote Gas Conversion Capital Costs_Jan2012.xlsx 

Cash Flow - Nominal Dollars ($'000) 

2011 

2.25% 

2012 

2.25% 

2013 

2.25% 

2014 Total $280,094 

Anclote Gas Conversion - Modeled 

Anclote Gas Conversion - Original 

Progress Energy Escalation 

Progress Energy Contingency 

280 

280,094 

35,909 

35,908,832 
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Anclote Conversion Project  

Integrated Project Plan (IPP) 

Financial Analysis Control Number: 2012-1621 
Project Profile Ranking: Green III Project 

The Anclote Conversion Project team plotted the project size and complexity using the PMCoE Project 
Profile Matrix Ranking Tool and detennined that the Anclote Conversion Project ranks as a 'Green III 
Project'. Per procedure, the Anclote Conversion Project requires the assignment, at a minimum, of a 
Project Manager III (aka PM III). In addition, per procedure and at a minimum, the Anclote Conversion 
Project should comply with the Green requirements established within the PMCoE Enterprise Project 
Management Standards. 

Please Note:  This document contains confidential transmission information and is subject to Progress 
Energy's Standards of Conduct Procedure, #REG-SUBS-OOOO2. Please do not distribute to 
Fuels & Power Optimization or Efficiency and Innovative Technology groups. 

Sponsoring Business Unit: Power Generation Florida 

Funding Legal Entity : PEF 

Date Prepared: 01120/201 2 

Key Project Contacts 
Role, Department I Group Name Phone No. 

Director, Project Development 
NGPPD 

Andrew MacGregor VNet:770-2427 

Manager, Project DeVelopment John Robinson VNet:770-6444 

Business Services/ NGPPD Candyce Marsh VNet: 770-5227 

Project Manager Joel Moran VNet: 770-2228 

Oen Mgr-Suncoast-PGF Kris Edmondson VNet:230-5853 

PIt Mgr-AncJote Reginald Anderson VNet:220-3006 

Mgr-Resource Planning-TOP PEF Benjamin Borsch VNet:220-4565 

Supv- Reg Planning Projects PEF Geoff Foster VNet:230-5247 
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Plan Revision Control 

Rev . Rev Date Primary Author(s) Revision Description 
No. 

Joel Moran & Candyce Marsh InitiallPP 
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Request for Approval 

E: Gate 0 - Initiate Project C Gate 1 - Go CommitPurpose: 

C Gate 2 - Go Build I Baseline C Revision 

Authorization to make new commitments up to $1.1 million • 

Authorization to spend additional funds up to $ 1.5 million • 

Estimated total project cost $ 52.8 million to $ 87.5 million Expected Cost: $77.4 (includes contingency)' 

Next approval gate expected on: March 2012 

Expected in-service date: June 2013 (Unit 1), December 2013 (Unit 2) 

Notes or Exceptions: 

• Full Financial View, including AFUDC, Net of Joint Owner 

Approval Required 

This IPP requires approval by the: Senior Management Committee 

Approvals 

The parties signing below indicate by their signature that they, or the body they represent below, have 
reviewed the IPP and either recommend approval of or approve the above Request for Approval. 

Action Name [Type / Print] . Reviewing Position Signature Date 

Recommend 
Approval Joel Moran Project Manager, Mgr Proj 

Engring, NGPPD 

Recommend 
Approval Kris Edmondson Project Sponsor, Gen Mgr, 

Suncoast-PGF 

Recommend 
Approval John Elnitsky VP, NGPPD 

Recommend 
Approval David Sorrick VP,Power Generation-PEF 

Recommend 
Approval 

Peter Toomey VP, Finance, PEF 

Recommend 
Approval 

Sasha Weintraub 
VP, Fuels & Pwr 
Optimization 

Senior Management Committee Approval 

Approve 
o Chief Executive Officer 
o Chief Financial Officer 
o General Counsel 

Approve Jeff Lyash Project Executive Sponsor 

Approve Vinny Dolan President & CEO PEF 
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1) Executive Summary ­

Background-

On March 16, 2011, in compliance with a court-ordered deadline, the Environmental Protection 
Agency (EPA) released the proposed rule establishing Mercury and Air Toxics (MATS) standards for 
emissions of hazardous air pollutants (HAPs) from electric generating units (the "EGU MATS" or 
"Utility MATS"). On December 21, 2011, following the period for receipt and review of comments, 
the EPA released the final MATS rule which will be published in the Federal Register in January 
2012. The rule imposes numerical limits on metals, including mercury and acid gas from oil and coal­
fired power plants. 

The Clean Air Act provides a 3-year time frame to comply with MATS standards. The permitting 
agency has the authority to add one year, and the President has the authority to add up to two 
additional years. 

Proposed Project-

This project is to convert the existing Anclote Units 1 and 2 from their current use of#6 oil and 
natural gas to the exclusive use of natural gas in order to comply with the MATS standards. Two 
alternatives were considered in order to prepare the units for compliance. The first option is 
compliance through the use of emissions controls, specifically low NOx burners and an electrostatic 
precipitator (ESP). The second option is compliance through the conversion of the units to operation 
on natural gas as the single fuel. Conversion to natural gas provides the best overall economic benefit. 

While compliance with the MATS standards is not required until first quarter of 2015, the proposed 
timing for the Anclote conversion will help mitigate any potential schedule delays due to permitting, 
construction, fuel gas supply etc. and should provide the additional benefit of fuel savings by 
switching from oil to the use of natural gas. 

Of the risks identified in the Risk Register for the proposed project, the most significant are the extent 
of configuration changes to the existing boilers to support the switch to the exclusive use of natural 
gas and the suitability of the current balance of plant equipment to support the new design. To 
mitigate these risks, two separate engineering consultants reports have been commissioned and 
reviewed to determine the most likely boiler configuration changes and condition assessments are 
being prepared for each of the Unit 1 and 2 boilers. Review of the adequacy of existing balance of 
plant equipment will be part of the initial engineering work for the project. 

The project cost is estimated to be between $52.8 million and $87.6 million (Class 5 estimate) with an 
expected cost of$77.4million. In service dates for the converted units are June 2013 for Unit 1 and 
December 2013 for Unit 2. 

Recommendation-

The project team requests senior management approval of $1.5million for Phase 1 of the project which 
will consist of boiler configuration changes engineering to include thermal design, emissions 
estimates, control evaluation, detailed boiler condition assessment and analysis, demolition plan, 
planning for technical field advisor support, and owner's engineering support. 
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2) Scope 

Generation 

The Anclote Generation Plant consists of two units that bum both Number 6 fuel oil and natural gas. 
The units currently have a maximum summer rating of 500MW and 510 MW for units 1 & 2, 
respectively. the current natural gas firing capability for each unit is limited to 40% of the total heat 
input. The balance of the heat input is from heavy fuel oil. The units as currently configured can 
operate on 100% heavy oil. 

Preliminary studies indicate that the addition of three levels offuel gas burners in combination with 
the existing natural gas burners will be required to provide full output on 100% natural gas. The 
option to co-ftre natural gas and heavy fuel oil will no longer be possible once the planned conversion 
is completed. 

The preliminary thennaJ analysis of the boiler for operation on 100% natural gas indicates that a 
portion of the lower horizontal superheater will need to be removed to limit heat absorption and 
manage superheater tube metal temperatures. In addition, the gas supply line M&R station will 
require an upgrade and relocation. Finally, the ftnishing horizontal super heater for each unit will 
require metallurgy upgrades to accommodate the peak temperatures resultant from the gas conversion. 
While the additional burners and the replacement superheater form the majority of the boiler work 
required, other areas of the boiler may require configuration changes to complete the conversion based 
on other boiler engineering analysis and condition assessment (e.g., convection pass baffle 
replacement). Final thermal design calculations, emissions estimates, and a condition assessment of 
each unit will de ermine the exact level of configuration changes needed to support the gas conversion 
and will be addressed in the initial phase of the OEM boiler scope of work. 

The super heater section of each unit will require several configuration changes and recommendations 
from the preliminary studies performed to date have been incorporated into the estimate. This 
includes sections of the super heater that will need to be removed and other sections where material 
upgrades will be needed. 

Other impacts to the boiler are not known at this time. The estimate includes costs to perform an 
assessment study. The risk assessment includes the potential project impact for boiler configuration 
changes that are fOlmd during the boiler assessment. 

It is estimated that both Units will require a ten week outage to perform the installation. Unit 1 will be 
in the Spring of201 3 and Unit 2 will follow in the Fall of201 3. The estimate assumes that 
demobilization and a re-mobilization will occur between the outages. 

I!!£! 
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3) Key Milestones & Project Gates ­

Below are key milestone deliverables and project gates.  

Key Milestones & Project Gates 

Mi1estone 
Date Critical Path 

Baseline Forecast Actual (yIn) 

Gate 0- Initiate Project January 2012 
January 
2012 

y 

Boiler Engineering 
(Contracting Strategy 
Phase 1) 

January 2012 
January 
2012 

Y 

Gate I-Go Commit March 2012 March 201 2 Y 

Sign Equipment Contracts 
(Contracting Strategy 
Phase 2) 

March 2012 March 2012 Y 

Sign Gas Contract March 2012 March 201 2 Y 

Sign Construction 
Contract 

November 
2012 

November 
2012 

y 

Gate 2- Go Build March 2013 March 2013 Y 

Mobilization Unit 1 March 2013 March 201 3 Y 

Mobilization Unit 2 
September 
2013 

September . 
2013 

y 

In-Service Date (Unit 1) June 2013 June 201 3 Y 

In-Service Date (Unit 2) 
December December 
2013 2013 

y 

Note: Minor commitments at Gate 0, Initiate project such as studies. 
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4) Estimated Project Cost  

a) Project Cost History (for recurring IPP submissions)  

Total Project Cost History - ($ in Millions) 

IPP versionlDate Expected Estimate Range Estimate Class [AACEI] 

Rev 0 01 /2012 $77.4 $52.8-$87.5 Class 5 

See PJM-SUBS-00005 Project Cost & Financial Management for AACEI Estimate Class 
definition and guidance. For Class 3, 2, 1 estimate the Estimate Range should be noted as N/ A. 

Note the Andote Conversion IPP rev 0 used a Class 5 estimate. Currently the project doesn't meet the 
definition of a Class 4 estimate as defined by the AACEJ. The differential between Class 4 and Class 
5 is based on the percentage of completed detailed design. At this time no detailed design has been 
completed. 
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: lLiC. 

b) Total Project Cost (Required only prior to establishing Baseline) 

The cost estimate Class 5 per AACE's classification which is derived from the percent complete 
of design engineering (Typically 0-2%). The Low and High values for the Total Direct Cost & 
AFUDC represent a -25% and +25% range around the Expected case. 

6 ~ 

Cost 
Total Pro 

t Low 
I 

Gas Burner Assemblies 

Super Heater Parts 

M&R Station & Fuel Gas Supply Line 

Construction 

Owner's Cost 

Total Direct Costs $80.7 

Burdens $0.7 $1.0 

Total $49.4 $65.3 $81.7 
AFUDC $3.4 $5.1 $5.8 

Total Direct Cost & AFUDC $52.8 $70.4 $87.5 
Conti 

I 
~ 
3 
.t\­
~ 

lp 
IAll-In Financial View, Net $52.8 $77.4 $87.5 I 

Note: This project is not subject to joint ownership. Cost of Removal has been evaluated and 
determined to be immaterial at this time. 
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Capital Expenditures by Year (Net of joint owner) 

CapEx 2012 2013 2014 Total 
2012-2013 Budget $5.0 $5.0 $0 $10.0 
This IPP $35 .9 34.6 $1.5 72.3 
Difference ($30.9) ($29.6) ($1.5) ($62.3) 

c) AFUDC by Year 

AFUDC 2012 2013 Total 
2012-2013 Budget $0 $0 $0 
This IPP $1.1 $4.0 $5.1 
Difference ($1.1 ) ($4.0) ($5.1 ) 
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5) Post Implementation Incremental Operational Costs 

With converting to full load gas on both Anclote units no organizational changes for Anclote are 
anticipated. As such, no significant non-fuel O&M expense changes are anticipated at this time. 

6) Risk Assessment 

The Enterprise Risk Management Framework (ERM-SUBS-0002 1) was followed to identify the 
standardized risk types for the project. The major risks for this project are summarized below. 

a) Risk Matrix 

High [66-89%] f---------->~---__,-----

Very High [90-100%] 

6 7 8 9 10 , 2 345 

Moderate [34-65%} I 

Low [11 -33%] r--------+ = 
Very Low [0-10%] "--_____________'---___ ---'_ _____ --'--___ --1 

en ()...,CD 
;::;:<

CD cr 
ro ~ 

$10.5m $10.5m $l.5m $3.5m $7.0m 
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Risk 
10 

1 

2 

3 

4 

5 

6 

7 

8 

10 

Risk Name 

Existing Equipment not suitable for new design 
conditions. For Fans, Service Air 
Boiler configuration changes - U2 

Super Heater Material Cost- U2 

Potential Damage to the existing plant from construct ion 
activities 
Unknown Des compatibility 

Procurement Cycle for Pressure Parts 

Oil Abandon Wo 

Underground Interferences 

Probability 
of 

Estimate Uncertainty [$M) '---__. ,3 
Total Project Risk Exposure & Estimate Uncertainty [$MJ '------_II .f 

Remaining Contingency [$M) '--- _ _ !S" 

Contingency Coverage Ratio "---_ _ /\1 
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b)Risk Descriptions and Mitigation Strategy 

Existing Plant Equipment is not suitable for the New Design Conditions 

Impact to: 

Schedule 

Risk: If the existing plant equipment required to support the gas burner 
configuration changes such as the Forced Draft fans, service air, instrument 
air, control valves, etc. does not meet the new design criteria, then the 
purchase and installation of replacement equipment will be required. 

Trend: Current Ranking (Green) Impact = Moderate 

Mitigation Plan: OEM engineering quotes are to be sourced to better determine new design 
conditions and feasibility of existing equipment to support configuration 
changes. After the vendor is selected and configuration changes scope 
defined, the risk impact is to be lowered or further evaluated. 

Boiler configuration changes Unit 1 and Unit 2 . 

Impact to: 

Schedule 

Risk:  If the boiler assessments for Unit 1 and Unit 2 indicate a requirement for 
more extensive configuration changes than anticipated then the outage 
schedule may be extended and fabricated parts may be required. Both of 
these options would impact the cost and duration of the project. 

Trend:  Current Ranking (Green) Impact = Moderate. 

Mitigation Plan:  The Boiler Assessment for Unit I has been initiated and Unit 2 will soon 
follow. The assessments are scheduled for completion in the first quarter of 
2012. The outcome of these assessments will determine what level (if any) 
of configuration changes are required. It will also establish the extent to 
which the cost and schedule are affected. 
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Super Heater Material Cost Unit 1 and Unit 2 

Impact to: 

En vironrnental 

Risk:  If the procurement cost for the super heater materials for Unit 1 and Unit 2 
are significantly more than the expected case included in the estimate, then 
additional funding beyond the included contingency may be required. 

Trend:  Current Ranking (Green) Impact = Moderate. 

Mitigation Plan:  The materials will be competitively bid. The cost for the materials and 
installation will be compared against the level of performance guaranteed 
by the vendor as part of the selection criteria. 

Potential damage to Plant from Construction Activities 

Impact to: 

Risk:  If the construction process damages existing equipment, then additional cost 
will be incurred to repair the damages. 

Trend:  Current Ranking (Green) Impact = Minimal 

Mitigation Plan :  Experienced contractors with proven track records will be selected for the 
request for proposal (RFP) process. Constructability reviews, including a site 
walk down, with the selected contractor and the project team will occur prior to 
contractor mobilization. This will address and formulate a mitigation strategy 
for working in any critical areas where there is a potential for existing 
equipment to be damaged. 
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Unknown DCS Compatibility 

Impact to: 

Risk: If the DCS cannot be upgraded or if unforeseen issues arise with tying in 
the legacy oil equipment, then additional funding for the DCS may be 
required above what is included in the contingency. 

Trend: Current Ranking (Green) Impact = Minimal 

Mitigation Plan:  This will be handled as part of the balance of plant (BOP) design scope, At 
that point the distributed control system (DCS) scope and identification of 
any potential issues will be determined, including multiple ways to mitigate 
any issues. PGN will determine the best course of action to take. 

Procurement Cycle for Pressure Parts 

Impact to: 

Schedule 

Risk: If the manufacturing schedule slips or if the vendor requires more than the 
52 weeks assumed for manufacturing, then additional funding may be 
required to expedite the parts or the schedule could be delayed. 

Trend: Current Ranking (Green) Impact = Minimal 

Mitigation Plan: The manufacturing lead time for the pressure parts will be addressed in the 
RFP. Depending on the responses, non-US manufactured parts may be 
determined to be the best course of action to meet the schedule. Another 
strategy would be to pay additional cost to expedite the pressure parts 
guaranteeing delivery in time to meet the outage schedule or the project 
could experience schedule delays. 
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Oil Abandonment Work 

Impact to: 

Risk: If the cost for removal and disposal is significantly more than estimated, 
then additional funding may be required if the project contingency is 
exceeded. 

Trend: Current Ranking (Green) Impact = Minimal 

Mitigation Plan: 

Underground Interferences 

Impact to: 

Risk:  If the gas line route required the mitigation of lmderground interferences, 
then the cost could be an associated cost increase. 

Trend:  Current Ranking (Green) bnpact = Minimal 

Mitigation Plan:  Extensive communication among the Fuel Gas Supplier, Plant and project 
team will be required in order to plan the underground gas supply line and 
to relocate the new M&R Station a. A plan for mitigating any indentified 
underground interferences will be developed. Once the route is planned, the 
route will be surveyed for any unkno~n interferences. In addition, a vac 
truck excavation may be required in areas where interferences are located. 
The extent to which underground interferences are identified, located and 
mitigated will drive the cost. 
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7) Economic Evaluation . 

a) Alternatives Considered 

Two alternatives were considered in order to prepare the unit for compliance with EPA's Air Toxics 
Rule (Utility MACT). The first option is compliance through use of emissions controls, specifically 
low NOx burners and an electrostatic precipitator (ESP). The second option is compliance through 
conversion of the unit to operation on natural gas as the single fuel. A third option, discontinuation of 
heavy fuel oil use without conversion, was discarded because of its negative effect on fleet capacity 
and the resulting requirement to purchase or construct additional generation to meet reserve margin 
and operational requirements. In addition, this option does not preserve system flexibility and 
optionality with respect to achieving MACT compliance for other units in the fleet. 

Capital costs for each of the two options under consideration were prepared by the NGPP estimating 
group. Estimates of the unit performance with and without the gas conversion were provided by the 
Maintenance and Diagnostic Center of the Power Generation Engineering group. 

The Prosym ™ model was used to evaluate the impacts on production costs. 

The project has economic benefits in both capital cost and fuel savings. The capital cost for the gas 
conversion project is less than the capital cost for the emissions controls for oil fired compliance. The 
estimates of fuel cost differential (savings) are primarily to demonstrate that implementation of the gas 
conversion will not cause an increase in the system fuel cost that would result in a negative impact due 
to th project. The net impact on system fuel and operating cost is positive (savings) indicating an 
additional benefit. 

b) Major NPV Components 

The following table shows the Major NPV Components for the case of gas conversion compared 
to the emissions control (base) case. The values are differential and represent benefits or (costs) 
for the conversion of the unit to gas operation compared to the emissions control case. 

Major NPV Components Mter-Tax NPV (miJIions) 

Capital $20.9 

Oil Removal (3.6) 

Fuel Costs $207.3 

Gas Reservations (Fixed Gas 
Transportation) , ($77.7) 

Emissions2 $19.9 

Production Costs other than Fuel and 
Emissions 

$2.6 

Total $169.4* 

JGas reservation charges are based on the procurement 01an additional 40,000 Dt/day Costs allocated to this project are lor the period 
01study only (2012 - 2018). Additional reservations would become part 01system gas portfolio in later years. 

2 Emissions include estimated allowance prices lor CSAP R ozone season NOx program beginning in 2012 and CO2 allowance prices 
beginning in 2015. Delay 01CSAP R to 2013 will result in a minor change in these savings (less than $1M) 

*net savings 

170f26 
PEF-120 103-EI-00062 



("+ 
~ Progress Energy Anclote Conversion Project IPP 

c) Key Assumptions 

Base Data 

Base case modeling assumptions were consistent with the 2011 Ten Year Site Plan updated to include 
details of the scenario requested by the Public Service Commission in August 2011. The update included 
an adjustment to the forecast load due to the Commission's July ruling on DSM goals as well as an update 
of the anticipated return date for Crystal River Unit 3 to November 2014. 

Fuel prices used were those associated with the 2011 Ten Year Site Plan (October 2010). 

Resource Plan 

Because the variation in unit output between the two cases was minimal, no changes in the base resource 
plan were considered in this analysis. 

Alternative: Emissions Controls 

A conceptual design for compliance with the MACT was prepared in 2010. This design was not updated 
to the specific requirements of the proposed rule released in March 2011. PGN anticipates that the total 
cost of the controls that would be required to achieve compliance will be greater than those initially 
estimated and the costs used here. To this extent, the analysis is conservative relative to the advantages of 
the gas conversion project. 

The proposed emissions control alternative includes three compliance elements: Low NOx Burners, ESP 
for particulate and metals control, and S02 reduction via fuel switching. 

The alternative of installing the 10w-NOx burners and the ESP had an estimated cost of $91. 7 million. 
This value has been used in this analysis. PGN recongizes, however, that this estimate was a preliminary 
estimate prepared primarily from industry data and was not prepared based on site specific preliminary 
engineering. While industry data may be conservative, typically estimates of this type are lower than the 
more definitive estimates prepared after engineering. 

In discussion with ESS and NGPP, PGN determined that the two available alternate approaches for S02 
control would be construction of a dry scrubber or fuel switching. Fuel switching to an ultra-low sulfur 
fuel would appear to be the preferred alternative. A cost for this fuel has not been provided, and is not 
included in this analysis. 

The potential need for additional controls to meet as promulgated metals or acid gas emissions limits in 
the absence of a scrubber, e.g. sorbent injection, was not considered. 

Unit Performance 

For each case, the units ' heat rates were modeled based on the recalculated heat rates prepared in October 
2011. These heat rates were given for oil, gas, and blended operation. The blended operation values were 
used for the continuation (emissions control) case, and gas fired values for the conversion cases. 

The analysis did consider an estimated efficiency improvement due to the discontinuation of auxiliary 
loads required for heavy oil operation in the gas conversion case. 

As discussed above, no performance impact of the addition of emissions controls was modeled. 

Based on estimates provided by strategic engineering, each unit was modeled to obtain a 10 MW uprate 
following the conversion, primarily attributed to the discontinuation of auxiliary loads associated with 
fuel oil operations. 
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Period of Analysis 

The analysis is based on the current project schedule calling for conversion of Unit 1 in service June 2013 
and Unit 2 in service December 2013. 

The results shown are for an analysis covering the period 2013 through 2018 (all values shown in 2012 
dollars. This period was selected because beyond 2018, alternate potential resource plans (e.g. additional 
resources required in the alternate case requiring retirement of Crystal River 1 & 2, and alternate cases for 
varying levels of Levy ownership) would result in a large number of potential scenarios for consideration. 
In the gas conversion case, fuel and emissions benefits continue to be realized in the years beyond 2018. 
The project will be required for compliance flO later than the MACT compliance date (anticipated to be 1 st 

quarter of 20 15) and provides fuel benefits in the years prior to the final compliance date. . 

Differential CPVRR for the capital costs cover the complete capital revenue requirements for each 
alternative (i.e . the costs are not truncated in 2018). 

Financial Assumptions 

Consistent with the 2011 TYSP, the 2010 average cost of capital was used to discount future costs and 
benefits. Projects were considered to carry a 20 year life for tax purposes and a 13 year life for book 
purposes (consistent with the 2024 Anclote retirement currently shown in the depreciation schedules filed 
with the FPSC) 

Fuel Considerations 

An incremental 40,000 Dtlday fixed gas transportation requirement for Anclote was used as the base case, 
priced at an estimated daily demand rate of $1.25 per Dtlday based on current indications. In consultation 
with the fuels group, this value is considered to be conservative. While the 40,000 Dtlday value is 
consistent with fuels modeling for Anclote incremental usage, some of the Anclote generation comes at 
the expense of other units to which we currently supply natural gas,and as a result, the actual portfolio 
requirement may vary. In addition, market opportunities may result in purchase of the fixed 
transportation at a lower price. 

Fuels provided an alternate scenario price based on lower cost and lower total quantity of transportation 
required. This would result in an additional savings of approximately $11.2 (NPV 2012$) over the period 
of study in the gas conversion case. 

Two options were considered for the removal of fuel oil remaining in inventory following the conversion 
to gas operation, with removal (by truck) and sale of the excess inventory or burning the excess inventory 
out of economic operation. The estimated cost for the removal and sale was less than the expected cost of 
out of economic consumption and was used in this analysis. 

Exclusions 

No changes were made in the base O&M costs for unit operations. In the gas conversion case, no specific 
savings were assumed related to O&M costs associated with operating and maintaining the fuel oil supply 
system. In the emissions control case, no additional O&M costs were assumed for the operation of the 
emissions control equipment. 

In addition, no costs or savings were attributed to the potential closure of the oil pipeline as this will be 
considered as part of a separate project. 
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(phase 2) will be bid separately from the installation/demolition scope to maintain the integrity of 
multiple OEM bidders for pressure parts (i.e. , not to disqualify those wi 
and to allow time for installation/demolition scope be better defined. 
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.,....~. "8) Organization 

With converting to full load gas on both Anclote units no organizational changes for AncIote are 
anticipated. The conversion will impact the Bartow to Anc10te pipeline organization once the second 
unit at Anc10te is converted and the pipeline is retired. 

9) Contract & Procurement Strategy 

New Generation 

The contracting and procurement strategy has been developed to mitigate overall risks to the project 
with particular focus on preliminary engineering, long lead equipment/materials, and the outage 
schedule. To better define the scope of work, initial study evaluation scope has been released to a 

ualified engineering firm to develop technical specifications and List of studies and to a qualified 
boiler inspection firm to evaluate the current boiler condition. These initial evaluations should help 
mitigate cost and schedule risk to the project. 

Following these relatively small initial study evaluations, the boiler configuration changes enginee ing 
("Phase 1") and boiler pressure part supply ("Phase 2") will be competitively bid to major boiler 
original equipment manufacturers (OEMs). The boiler configuration changes engineering (Phase 1) 
includes thermal design, emissions estimates, control evaluation, detailed boiler condition assessment 
and analysis, demolition plan, and planning for technical field advisor support. The boiler pressure 
part supply (phase 2) includes boiler tubes, headers, valves, burners, burner management system, 
platforms, grating, and other related equipment/materials. Phase I and Phase 2 will be bid at the same 
time and it is expected that Phase 1 will be . Phase 2 since Phase 2 
refined throu the' , 

~ 

~ 
0­

" 7 

In addition to the Phase 1 and Phase 2 scope discussed above, scopes for balance-of-pJant engineering 
and installation/demolition work will be competitively bid. These packages will be bid following 
completion of the initial engineering study and Phase 1 engineering. The boiler pressure parts supply 
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10) Cbange in Inventory Detail = 

!he dispositio? of the remaining fuel oil will be addressed in a separate project. A plan to disposition 
is currently bemg addressed by the Anclote Plant operations group. 

11) Regulatory Requirements 

The EPA issued the proposed Air Toxics Rule (MATS Rule) on March 16, 2011 which was published  
to the Federal Register on June 2 1, 201 1. The fmal rule is was issued in early January 201 2.  
Adoption of the new EGU MATS rule is expected to encompass generating units that bum in excess  
of 10% oil. This will include the Anclote Units.  

In March 2006, Progress Energy Florida (PEF) filed with the Florida Public Service Commission  
(FPSC) its Integrated Clean Air Compliance Plan, which outlined a variety of options for compliance  
with the CAIR (Clean Air Interstate Rule); as well as the Clean Air Mercury Rule (CAMR). As  
proposed in that plan, PEF recommended Plan D, which included the environmental controls for CR  
North. In November 2006, the FPSC approved recovery of prudently incurred CAlRICAMR costs for  
2006 and 2007 through the Environmental Cost Recovery Clause (ECRC).  

Progress Energy Florida filed updates to the lntegrated Clean Air Compliance Plan with the Florida  
Public Service Commission in 2007, 2008, 2009, 2010 and 2011 . In 2011 PEF requested certain  
limited costs for ECRC recovery associated with assessing the proposed MATS Rule, preparing  
comments for EPA, and developing compliance strategies within aggr.essive regulatory timeframes.  
These costs were approved for recove y and the Commission is aware that upon issuance of the EGD  
MATS rule, PEF will conduct detailed engineering and other analyses to develop compliance  
strategies tor inclusion in an updated Integrated Clean Air Compliance Plan.  

REGULATORY FILINGS 

Upon SMC approval of the proposed Anclote MATS compliance plan, PEF file testimony with the 
Commission describing the project and outlining at a minimum the compliance options considered 
and why the gas conversion is in the best interests of the ratepayer. PEF anticipates filing as soon . 
after management approval of the plan as reasonably possible preferably prior to entering into any 
significant contracts. PEF will also be required to address MATS implications in our Integrated Clean 
Air Compliance Plan in the annual update typically filed in early April. 

RECOVERY MECHANISM 

Progress Energy Florida is allowed to submit the costs to the Florida PSC for recovery under Florida 
Statute §366.8255 Environmental Cost Recovery Clause (ECRC), as long as the following criteria are 
met: 
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• Costs were prudently incurred after April 13 , 1993 . 

• The activity is legally. required to comply with a governmentally imposed environmental regulation 
enacted, became effectlve, or whose effect was triggered after the company' s last test year upon which 
rates are based . 

• Costs are not recovered through some other cost recovery mechanism or through base rates. 

Under the ECRC, PEF begins to recover the cost of the project when the project goes into service. 
PEF is allowed to begin recovering AFUDC that it has accrued upon the project being placed in 
service. The PEF regulatory plaJming function provides internal guidance and recommendations on 
submissions for potential recovery. The final determination of the costs that will be recoverable 
through the ECRC is determined by the PSC. 

12) External Relations Plan ­

Community Relations 

The overall community relations plan focuses on leveraging public support for the project through 
supporting stakeholders, monitoring activities of known detractors, such as environmental groups, and . 
working with plant neighbors to advocate their support. There is no known opposition to plant 
conversion at this time. A comprehensive stakeholder analysis is being kept up-to-date based on 
activities occurring with similar off-system projects in order to anticipate issues that would hInder 
project execution and to develop specific plans to mitigate those issues. Weekly updates of public 
relations initiatives will continue throughout the project planning and construction phases. Risk 
analysis and cost allocation for execution of the public relations plan will be updated as needed 
throughout the process. 

External Relations 

The project team will work with internal community relations and plant communications personnel 
to respond to issues raised regarding this work. There is no known opposition to the Anclote 
Conversion at this time. A comprehensive stakeholder analysis will be performed by external 
relations in order to anticipate issues that would hinder project execution and develop plans to 
mitigate those issues. 

Below provides various strategies for the external relations piece to will support the Anclote  
conversion project.  

• Develop stakeholder list and contact information to include 

• Agencies - state/local 
• State Legislators - representing plant area 
• Local Elected officials (city/county), county staff 
• Key community leaders and groups 
• Property owners 
• HOA or civic associations for neighboring communities 
• Environmental and special interest groups 
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•  Anclote park visitorslboaters 
•  Pasco Economic Development Council 
•  Pasco County School board for any schools within TBD proximity of the plant. 
•  FPCIPE Retirees 

• Conduct outreach based on project plan and schedule 

•  Prior to any external communications, permitting, or other external interactions with 
media, local government or agencies, it will be necessary to develop a plan for initial 
communications to cityicounty, agencies, other key stakeholders: 
•  notification 
•  briefing on project details 
•  delivery of key messaging 
• build support for the project 

•  Provide support and coordination to project team for permitting and approval processes 
required by local government and agencies. Utilize existing contacts to facilitate agency 
coordination and approval. 

•  Develop plan and communications for impacted property owners and property owners in 
plant area. 
•  Messaging regarding benefits and potential impacts 
•  Timeline for the project 
•.  What property owners can expect 
•  How to reach PE for issues and concerns - establish toll free#, email 

Communications and Media Relations 

•  Messaging for state and local audiences - key messages, Q&A, external stakeholders handout 
•  Internal messaging for employees - "When Neighbors Ask" 
•  Press release 
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13) Internal Stakeholders-

Internal Stakeholders 

Stakeholder Primary Contact Role 

Project sponsor Kris Edmondaon Provide operation oversight and input on 
matters after initial project approval and 
during construction. 

Project manager Joel Moran Primary responsibility for planning, 
organizing, and managing resources to 
bring about the successful completion of 
project goals and objectives. Has ultimate 
responsibility for the project with a 
primary focus on new generation. 

Asset owner Reginald Anderson Provides insight to site specific 
infonnation. Receives asset final 
commissioned asset from the construction 
organization. 

Operations Reginald Anderson Provides insight into post-project 
implementation costs, benefi ts, and 
concerns. 

En vironmental Michael Shrader Provides input to environmental and 
permitting issues and concerns as they 
arise. 

Regulatory Glenn Alex Provides input on regulatory issues and 
concerns as they arise. 

Supply Chain Brooks Strickler Provides contracting and procurement 
services for the new generation portion of 
the project. 

Fuels Joe McCallister Provides input regarding fuel procurement 
and delivery. 

Community Relations Gail Simpson Works with the community to respond to 
issues and concerns raised by the public. 
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14) Next Steps-

The following milestone meetings will provide Senior Management with updates on the project 
and the opportunity to defer, stop, or otherwise change the project direction as needed: 

Date 

March 2012 

March 2013 

Next Steps 

Milestone - Request 

To move into the next phase ofcommitments. Specifically securing 
equipment and signing the gas contract. 

Go Build IPP 

Further updates to be determined as the project develops 
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Appendix A - Assmnptions 

Item Assumption Owner 

Project Assumptions 

Analysis Horizon 

Financial Assumptions 

DiscOtmt Rate Corporate Planning 
-

Marginal Tax Rate Corporate Planning 

Property Tax & Insurance 
Corporate Planning · 

Rate 

Burden Rates Corporate Planning 

Escalation Rates Corporate Planning 
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Anclote Conversion Project  

Integrated Project Plan (IPP) 

Financial Analysis Control Number: 2012-1641  
Project Profile Ranking: Green III Project  

The Anclote Conversion Project team plotted the project size and complexity using the PMCoE Project 
Profile Matrix Ranking Tool and determined that the Anclote Conversion Project ranks as a 'Green III 
Project' . Per procedure, the Anclote Conversion Project requires the assigrunent, at a minimum, of a 
Project Manager III (aka PM Ill). In addition, per procedure and at a minimum, the Anclote Conversion 
Project should comply with the Green requirements established within the PMCoE Enterprise Project 
Management Standards. 

Please Note:  Tbis document contain confidential transmission information and is subject to Progress 
Energy's Standards of Conduct Procedure, #REG-SUBS-00002. Please do not distribute to 
Fuels & Power Optimization or Efficiency and Innovative Tecbnology groups. 

Sponsoring Business Unit: Power Generation Florida 

Funding Legal Entity: PEF 

Date Prepared: 03/261201 2 

Key Project Contacts  
Role, Department I Group Name Pbone No. 

Director, Project Development 
NGPPD 

Mike Rib VNet:230-4474 

Manager, Project Development John Robinson VNet:770-6444 

Business Services/ NGPPD Candyce Marsh VNet: 770-5227 

Project Manager Joel Moran VNet: 710-2228 

Gen Mgr-Suncoast-PGF Larry Hatcher VNet: 240-6335 

Plt Mgr-Andote Bill Luke VNet:220-3006 

Mgr-Resource Planning-TOP PEF Benjamin Borsch VNet:220-4565 

Supv- Reg Planning Projects PEF Geoff Foster VNet:230-5247 

lof 22 
PEF-1201 03-EI-00072 



~ Progress Energy Anclote Conversion Project IPP 

Plan Revision Control 

Rev 
No. 

Primary Author(s) Revision Description Rev Date 

0 Joel Moran & Candyce Marsh Initial IPP 01/2012 

1 Joel Moran & Candyce Marsh Gate 1- Go Commit 03/2012 
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Request ror Approval 

C Gate 0 - Initiate Project E Gate 1 - Go CommitPurpose: 

C Gate 2 - Go Build / Baseline C Revision 

Authorization to make new commitments up to $77.8 million' (entire project funding) 

Authorization to spend additional funds up to $ 78.6 million • (entire project funding) 

Estimated total project cost $ 49 million to $ 87.6 million Expected Cost: $79.3 (includes contingency)' 

Next approval gate expected on: March 2013 

Expected in-service date: June 2013 (Unit 1), December 2013 (Unit 2) 

. Notes or Exceptions: 

• Full Financial View, including AFUDC 

. Approval Required 

This IPP requires approval by the: Senior Management Committee 

. Approv,iIs . 

The parties signing below indicate by their signature that they, or the body they represent below, have 
reviewed the IPP and either recommend approval of or approve the above Request for Approval. 

Action Name [Type / Print] . Reviewing Position .. Signature Date 

Recommend 
Approval Joel Moran Project Manager, Mgr Proj 

Engring, NGPPD 

Recommend 
Approval Larry Hatcher Project Sponsor, Gen Mgr, 

Suncoast-PGF 

Recommend 
Approval John Elnitsky VP, NGPPD 

Recommend 
Approval Jeff Swartz VP,Power Generation-PEF 

Recommend 
Approval 

Peter Toomey VP, Finance, PEF 

Recommend 
Approval 

Sasha Weintraub 
VP, Fuels & Pwr 
Optimization 

Senior Management Committee Approval 

Approve 
o Chief Executive Officer 
o Chief Financial Officer 
o General Counsel 

Approve Jeff Lyash Project Executive Sponsor 

Approve Vinny Do lan President & CEO PEF 
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1) Executive Summary ­

Background-
On March 16, 2011, in compliance with a court-ordered deadline, the Environmental Protection 
Agency (EPA) released the proposed rule establishing Mercury and Air Toxics (MATS) standards for 
emissions of hazardous air pollutants (HAPs) from electric generating units (the "EOU MATS" or 
"Utility MATS"). On December 21,2011, following the period for receipt and review of comments, 
the EPA released the final MATS rule which was published in the Federal Register on February 16, 
2012. The rule imposes numerical limits on metals, including mercury and acid gas from oil and coal­
fired power plants. 

The Clean Air Act provides a 3-year time frame to comply with MATS standards. The permitting 
agency has the authority to add one year, and the President has the authority to add up to two 
additional years. 
Proposed Project-
This project is to convert the existing Anclote Units 1 and 2 from their current use of #6 oil and 
natural gas to the exclusive use of natural gas in order to comply with the MATS standards. Two 
alternatives were considered in order to prepare the units for compliance. The first option is 
compliance through the use of emissions controls, specifically low NOx burners and an electrostatic 
precipitator (ESP). The second option is compliance through the conversion of the units to operation 
on natural gas as the single fuel. Conversion to natural gas provides the best overall economic benefit. 

While compliance with the MATS standards is not required until first quarter of2015, the proposed 
timing for the Anclote conversion will help mitigate any potential schedule delays due to permitting, 
construction, fuel gas supply etc. and should provide the additional benefit of fuel savings by 
switching from oil to the use of natural gas. 

Of the risks identified in the Risk Register for the proposed project, the most significant are the extent 
of configuration changes to the existing boilers to support the conversion to natural gas. Additionally, 
this includes determining the suitability of the current balance of plant equipment to support the new 
design. To mitigate these risks, an engineering study was initiated with the boiler OEM supplier to 
perform an engineering analysis on the unit to determine the boiler configuration changes needed to 
convert each of the units. Review of the adequacy of existing balance of plant equipment that is 
closely associated with the operation of the boiler has been considered in the initial engineering work 
for the project. 

The project cost is estimated to be between $49.0 million and $87.6 million (Class 4 estimate) with an 
expected cost of$79.3 million. In service dates for the converted units are June 2013 for Unit 1 and 
December 2013 for Unit 2. 

Recommendation-
The project team requests senior management approval of the full project cost of $79.3 million. This 
will allow the project to move into firm commitments to ensure the project meets key milestone 
outlined in this document. These critical commitments include the boiler OEM and the gas contract. 
The boiler OEM will design and supply the burner and pressure parts. The gas contract addresses for 
the modification of the M&R station needed to support the increased supply to the station. 
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2) Scope 
Generation 
The Anclote Generation Plant consists of two units that burn both Number 6 fuel oil and natural gas. 
The units current1y have a maximum summer rating of 500MW and 510 MW for units 1 & 2, 
respectively. The current natural gas firing capability for each unit is limited to 40% of the total heat 
input. The balance of the heat input is from heavy fuel oil. The units as currently configured can 
operate on 100% heavy oil. 

Preliminary studies indicate that the addition of three levels f fuel gas burners in combination with 
the existing natural gas burners will be required to provide full output on 100% natural gas. The 
option to co-fire natural gas and heavy fuel oil will no longer be possible once the planned conversion 
is completed. 

The preliminary thermal analysis of the boiler for operation on 100% natural gas indicates that a 
portion of the lower horizontal superheater will need to be removed to limit heat absorption and 
manage superheater tube metal temperatures. In addition, the gas supply line M&R station will 
require an upgrade and relocation. Finally, the finishing horizontal super heater for each unit will 
require metallurgy upgrades to accommodate the peak temperatures resultant from the gas conversion. 
While the additional burners and the replacement superheater form the majority oftbe boiler work 
required, other areas of the boiler may require configuration changes to complete the conversion based 
on other boiler engineering analysis and condition assessment (e.g., convection pass baffle 
replacement). 

At this time, final thermal design calculations, emissions estimates, furnace vibration analysis, and a 
furnace draft assessment have been completed. These assessment results are in review. The initial 
review of this report indicate a boiler modification plan that is similar 0 the preliminary results. The 
report has also expanded in detail to include recommendations for the back pass baffle design to 
manage vibration concerns. As a result of the vibration analysis that was performed, additional 
recommendation were noted for action to improve the forced draft fan performance to maximize the 
performance of the unit in the converted state. 

In view of the final study results and recognizing that the changes from the preliminary report are not 
significant, the recommendations from the preliminary studies performed remain as the basis for the 
estimate. 

While the major impacts to the boiler have been identified in the OEM final report, other impacts to 
the boiler are not known at this time. While these remaining items are anticipated to be minor, the 
risk assessment includes the potential project impact for boiler configuration changes that are found 
during the detailed design of the boiler modifications identified . 

It is estimated that both Units will require a ten week outage to perform he installation. Unit 1 will be 
in the Spring of2013 and Unit 2 will follow in the Fall of2013. The estimate asswnes that 
demobilization and a re-mobilization will occur between the outages. 
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3) Key Milestones & Project Gates-
Below are key milestone deliverables and project gates. 

Key Milestones & Project Gates 

Milestone 
Date Critical Path 

Base1ine Forecast Actual . (yIn) 

Gate 0- Initiate Project January 2012 
January 
2012 

January 2012 Y 

Boiler Engineering 
(Contracting Strategy 
Phase 1) 

January 2012 
January 
2012 

January 2012 Y 

Gate 1-Go Commit March 2012 March 2012 Y 
Sign Equipment Contracts 
(Contracting Strategy 
Phase 2) 

April 2012 April 201 2 Y 

Sign Gas Contract April 2012 April 2012 Y 
Sign Construction 
Contract 

November 
2012 

November 
2012 

y 

Gate 2- Go Build March 2013 March 2013 Y 
Mobilization Unit 1 March 2013 March 2013 Y 

Mobilization Unit 2 
September 
2013 

September 
2013 

y 

In-Service Date (Unit 1) June 201 3 June 201 3 Y 

In-Service Date (Unit 2) 
December 
2013 

December 
2013 

y 
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4) Estimated Project Cost 

aI) Project Cost History (for recurring IPP submissions) 
Total Project Cost History - ($ in Millions) 

IPP versionIDate Expected Estimate Range Estimate Class [AACEI] 
Rev 0 0112012 $77.4 $52.8-$87.5 Class 5 
Rev 1 03/2012 $79.3 $49.0-$87.6 Class 4 

See P JM-SUBS-00005 Project Cost & Financial Management for AACEI Estimate Class 
definition and guidance. For Class 3, 2, 1 estimate the Estimate Range should be noted as N/A. 
Total Project Cost (Required only prior to establishing Baseline) 
The cost estimate Class 4 per AACE's classification which is derived from the percent complete 
of design engineering (Typically 1-15%). The Low and High values for the Total Direct Cost & 
AFUDC represent a-25% and +25% range Aund the Expected case.  ~ 

Total  
Cost component  

Capital  
Gas Burner Assemblies  

Heater Parts  

M&R Station & Fuel Gas Supply Line  

Construction  

Owner's Cost  

Total Direct Costs  

Burdens  

Total Capex  

AFUDC  

Cost 

0 

Total Direct Cost & AFUDC $49.0 
~------------------------------------------------~----------~ 

Contingency- Estimate 
01"., .... "_ Risk Register 

All-In Financial View I 

Note: 
• This project is not subject to joint nUllnp", 

•  Cost of Removal has been estimated a1 

The Risk Register contingency includes . The Total Cost Impact 

77. 1 

0.8 1.0 

$64.9 $78.1 

4.1 $5.8 

$69.0 $83.9 
~----------- ~------------------~ 

t 

~ 
3 
t 
~ 

~ 

1  
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Capi a 't IExpend'tlures bty Year 
CapEx 2012 

Rev 0 IPP (January 2012) $35.9 
This IPP $25.2 
Difference $10.7 

2013  
$34.7  
$48.1  

($13.4)  

2014 Total 
$1.6 $72.3 
$1.8 $75.2 

($0.2) ($2.9) 

In February 2012, the PEF Finance Committee approved the 2012 capital estimate cost associated 
with the Anclote Conversion project. This request was to transfer $7.8m for PEF Operations and 
to request an additional $28.1 by NGPPD. The total of this request is $35.9 based on the Class 5 
estimate in the IPP rev 0 from January 2012. 

Changes in cashflow are based on more refined information. However, as contracts are signed and 
once a project schedule is developed changes in the cashflow maybe expected. 

AFUDCb.y Year 
AFUDC 2012 2013 Total 

Rev 0 IPP (January 2012) $1.1 $4.0 $5.1 
This IPP $0.4 $3.7 $4.1 
Difference $0.7 $0.3 $1.0 

Changes are .from change in current expected estimate cashflow and the use of the current AFUDC 
rate. 

5)  Post Implementation Incremental Operational Costs 
With converting to full load gas on both Anclote uruts no organizational changes for Anclote are 
anticipated. As such, no significant non-fuel O&M expense changes are anticipated at this time. 

6)  Risk Assessment 
The Enterprise Risk Management Framework (ERM-SUBS-00021) was followed to identify the 
standardized risk types for the proj ct. The major risks for this project are summarized below. 

90f22 
PEF-120103-E1-00080 



Anclote Conversion Project IPP 

a) Risk Matrix uO fiuE tAL 
Probabi 

Very High [90-100%] I--~~~~:--___ _ 

High [66-89%] 1---"'-.'=--:'--~4-=~---r------

Moderate [34-65%] l-:-:oi""""'",=-~'f!t:-:-.......,-~~---"""=~~~~"""-----

Low [11-33%] rr-~~-,----:~----o--+----

2 

Very low [0-10%] ~__ ______ ___ _______________ ~~ __~ 

s: (J) 310' w (")0 
a. ~ CD :::!. I»<CD 
~ 

~ CD -{)' " aIII £ CD ~ CD ~-
$ l.5m .Sm $7.0m $1O.5m A $1O.5m e. 

Risk Probability of 

10 Risk Name Occurrence 

1 Existing Equipment not su itable for new design conditions - Fan 
control valves, instrument air, etc I 

{L 

3 
of,­
~ 
1 

1 
't 
10 
I I 
\;l 

-------. 
Estimate Uncertainty ($M] '3 

- - . 
Total Project Risk Exposure & Estimate Uncertainty [$M] K-

Remaining Contingency ($MJ l~ 

Contingency Coverage RatiQ 
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b )Risk Descriptions and Mitigation Strategy 

Existing Plant Equipment is not suitable for the New Design Conditions 
Impact to: 

Risk:  If the existing plant equipment required to support the gas burner 
configuration changes such as the Forced Draft fans, service air, instrument 
air, control valves, etc. does not meet the new design criteria, then the 
purchase and installation of replacement equipment will be required. 

Trend:  Current Ranking (Yellow) Impact = Moderate 

Mitigation Plan: OEM engineering was sourced to better determine new design conditions 
and assess of existing equipment to support configuration changes. 

Risk:  If the boiler assessments for Unit 1 and Unit 2 indicate a requirement for 
more extensive configuration changes than anticipated then the outage 
schedule may be extended and fabricated parts may be required. Both of 
these options would impact the cost and duration of the project. 

Trend:  Current Ranking (Green) Impact = Moderate 

Mitigation Plan:  The Boiler Assessment for Unit 1 has been initiated and Unit 2 will soon 
follow. The assessments are due to complete by March 2012. Preliminary 
study findings suggest minor modifications are proposed. Final outcome of 
these assessments will determine what level (if any) of configuration 
changes are required 
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Schedule 

Risk: If the DCS cannot be upgraded or if unforeseen issues arise with tying in 
the legacy oil equipment, then additional funding for the DCS may be 
required above what is included in the contingency. 

Trend: Current Ranking (Green) Impact = Minimal 

Mitigation Plan: An assessment of the current DCS sy tern was done and impact value 
this risk were lowered. I/O cabinet' s procurement and modification 
existing systems are being scoped as part of the assessment. This will 
handled as part of the balance of plant (BOP) design scope. 

of 
to 
be 

Oil Abandonment Work 

Schedule 

Risk: If the cost for removal and d'sposal is significantly more than estimated, 
then additional funding may be required if the project contingency is 
exceeded. 

Trend: Current Ranking (Green) Impact = Minimal 
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Underground Interferences 

Schedule 

Risk: If the gas line route required the mitigation ofunderground interferences, 
then the cost could be an associated cost increase. 

Trend: Current Ranking (Green) Impact = Minimal 

Mitigation Plan:  Some preliminary mitigation plans that are being currently evaluated are, 
using a pipe rack for the gas line vs. going underground, location of the 
M&R station to be closer to the plant thus eliminating chances for 
underground interferences. Once the route is planned, the route will be 
surveyed for any unknown interferences again. In addition, a vac truck 
excavation may be required in areas where interferences are located. The 
extent to which underground interferences are identified, located and 
mitigated will drive the cost. A further plan for mitigating any indentified 
underground interferences will also be developed for any additional work. 

Risk:  If the scope associated with the interface points where the new equipment 
will tie into existing equipment are beyond what is currently estimated, then 
additional cost will be incurred to include the additional scope. 

Trend :  Current Ranking (Green) Impact = Minimal 

Mitigation Plan:  The plan is to identify interface points while engineering is designing tie 
offs to existing equipment. This will be done through interfacing with the 
PIT team during design reviews. 

Schedule nla Performance 

Risk: If modifications to the existing structures or equipment are required to 
support construction, then additional cost will be incurred to include this 
scope change. (Modifications for existing structures and! or equipment is 
required to support the construction activities) 

Trend: Current Ranking (Green) Impact = Minimal 

Mitigation Plan:  Plan is to identify any major modifications during constructability reviews. 
Also project team will continuously monitor and control modifications and 
changes to existing structure. 
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Schedule 

Risk:  If the existing planf equipment required to support the gas burner 
configuration changes such as the FD Fans, service air, instrument air, 
control valves, etc. does not meet the new design criteria, then the purchase 
and installation of replacement equipment will be required. With the 
primary concern of shortfall anticipated in the FD fan performance. The 
Alstom report indicates a potential shortfall in combustion air of 12%. 

Trend:  Current Ranking (Green) Impact = Significnat 

Mitigation Plan:  OEM engineering was sourced to better determine new design conditions 
and assess of existing equipment to support configuration changes. There 
are several items idenitified to improve the FD fans ' performance that will 
mitigate the replacement. This includes: 

•  Thorough cleaning of the economizer gas side (reduces gas side dP, 
improves boiler efficiency) 

•  Removal of steam coils presently used for cold end corrosion 
mitigation 

•  Repair of air heater seals (ongoing for U 1) 
•  Replacement of air heater baskets with a lower dP design (ongoing 

for U1) 
•  Availability of aux steam previously dedicated to fuel oil heating 

and steam coil air tempering function for power generation 

7)  Economic Evaluation 
The economic analysis remains unchanged from the January 2012 IPP (Rev 0). As updates to the 
current expected case estimates were not material and would not produce material difference in the 
economic analysis. 

a) Alternatives Considered 
Two alternatives were considered in order to prepare the unit for compliance with EPA's Air Toxics 
Rule (Utility MATS). The first option is compliance through use of emissions controls, specifically 
low NOx burners and an electrostatic precipitator (ESP). The second option is compliance through 
conversion of the unit to operation on natural gas as the single fuel. A third option, discontinuation of 
heavy fuel oil use without conversion, would have had a negative effect on fleet capacity and the 
resulting requirement to purchase or construct additional generation to meet reserve margin and 
operational requirements, including potential system reliability impacts. In addition, this option does 
not preserve system flexibility and optionality with respect to achieving MATS compliance for other 
units in the fleet. 

Capital costs for each of the two options under consideration were prepared by the NGPP estimating 
group. Estimates of the unit performance with and without the gas conversion were provided by the 
Maintenance and Diagnostic Center of the Power Generation Engineering group. 

The Prosym ™ model was used to evaluate the impacts on production costs. 
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The project has economic benefits in both capital cost and fuel savings. The capital cost for the gas 
conversion project is less than the capital cost for the emissions controls for oil fired compliance. The 
estimates of fuel cost differential (savings) are primarily to demonstrate that implementation of the gas 
conversion will not cause an increase in the system fuel cost that would result in a negative impact due 
to the project. The net impact on system fuel and operating cost is positive (savings) indicating an . 
additional benefit. 

b) Major NPV Components 
The following table shows the Major NPV Components for the case of gas conversion compared 
to the emissions control (base) case. The values are differential and represent benefits or (costs) 
for the conversion of the unit to gas operation compared to the emissions control case. 

Major NPV Components After-Tax NPV (millions) 
Capital $20.9 
Oil Removal (3.6) 
Fuel Costs $207.3 
Gas Reservations (Fixed Gas 
Transportation)' 

($77.7) 

EmissionsL $19.9 
Production Costs other than Fuel and 
Emissions 

$2.6 

Total $1 69.4* 

I Gas reservation charges are based on the procurement ofan additional 40, 000 Dtlday. Costs allocated to this project are for the period 
ofstudy only (2012 - 2018). Additional reservations would become part ofsystem gas portfolio in later years. 
2 Emissions include estimated allowance prices for CSAPR ozone season NOx program beginning in 20/2 and CO2 allowance prices 
beginning in 20/5. Delay ofCSAP R 10 2013 will result in a minor change in these savings (less than $ 1/vi) 
*net savings 

c) Key Assumptions 
Base Data 
Base case modeling assumptions were consistent with the 2011 Ten Year Site Plan updated to include 
details of the scenario requested by the Public Service Commission in August 2011. The update 
included an adjustment to the forecast load due to the Commission's July ruling on DSM goals as well 
as an update of the anticipated return date for Crystal River Unit 3 to November 2014. 
Fuel prices used were those associated with the 20 11 Ten Year Site Plan (October 2010). 

Resource Plan 
Because the variation in unit output between the two cases was minimal, no changes in the base 
resource plan were considered in this analysis. 

Alternative: Emissions Controls 
A conceptual design for compliance with the MATS was prepared in 2010 . This design was not 
updated to the specific requirements of the proposed rule released in March 2011. PGN an icipates 
that the total cost of the controls that would be required to achieve compliance will be greater than 
those initially estimated and the costs used here. To this extent, the analysis is conservative relative to 
the advantages of the gas conversion project. 
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The proposed emissions control alternative includes three compliance elements: Low NOx Burners, 
ESP for particulate and metals control, and S02 reduction via fuel switching. 

The alternative of installing the 10w-NOx burners and the ESP had an estimated cost of $91.7 million. 
This value has been used in this analysis. PGN recognizes, however, that this estimate was a 
preliminary estimate prepared primarily from industry data and was not prepared based on site 
specific preliminary engineering. While industry data may be conservative, typically estimates of this 
type are lower than the more definitive estimates prepared after engineering. 

In discussion with ESS and NGPP, PGN determined that the two available alternate approaches for 
S02 control would be construction of a dry scrubber or fuel switching. Fuel switching to an ultra-low 
sulfur fuel would appear to be the preferred alternative. A cost for this fuel has not been provided, 
and is not included in this analysis. 

The potential need for additional controls to meet as promulgated metals or acid gas emissions limits 
in the absence of a scrubber, e.g. sorbent injection, was not considered. 

Unit Performance 
For each case, the units' heat rates were modeled based on the recalculated heat rates prepared in 
October 2011. These heat rates were given for oil, gas, and blended operation. The blended operation 
values were used for the continuation (emissions control) case, and gas fired values for the conversion 
cases. 

The analysis did consider an estimated efficiency improvement due to the discontinuation of auxiliary 
loads required for heavy oil operation in the gas conversion case. 

As discussed above, no performance impact of the addition of emissions controls was modeled. 

Period of Analysis 
The analysis is based on the current project schedule calling for conversion of Unit 1 in service June 
2013 and Unit 2 in service December 2013. 

The results shown are for an analysis covering the period 2013 through 201 8 (all values shown in 
2012 dollars. This period was selected because beyond 2018, alternate potential resource plans (e.g. 
additional resources required in the alternate case requiring retirement of Crystal River 1 & 2, and 
alternate cases for varying levels of Levy ownership) would result in a large number of potential 
scenarios for consideration. In the gas conversion case, fuel and emissions benefits continue to be 
realized in the years beyond 2018. The project will be required for compliance no later than the 
MATS compliance date (anticipated to be 1 st quarter of 20 15) and provides fuel benefits in the years 
prior to the final compliance date. 

Differential Cumulative Present Value of Revenue Requirements (CPVRR) for the capital costs cover 
the complete capital revenue requirements for each alternative (i.e. the costs are not truncated in 
2018). 

Financial Assumptions 
Consistent with the 2011 Ten Year Site Plan (TYSP), the 2010 average cost of capital was used to 
discount future costs and benefits. Projects were considered to carry a 20 year life for tax purposes 
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and a 13 year life for book purposes (consistent with the 2024 Anc10te retirement currently shown in 
the depreciation schedules filed with the FPSC) 

Fuel Considerations 
An incremental 40,000 Dt/day fixed gas transportation requirement for Anc10te was used as the base 
case, priced at an estimated daily demand rate of $1.25 per Dt/day based on current indications. 
Willie the 40,000 Dt/day value is consistent with fuels modeling for Anc10te incremental usage, some 
of the Anclote generation comes at the expense of other units to which we currently supply natural 
gas, and as a result, the actual portfolio requirement may vary. 

Fuels provided an alternate scenario price based on lower cost and lower total quantity of 
transportation required. This would result in an additional savings of approximately $11.2 (NPV 
2012$) over the period of study in the gas conversion case. 

Two options were considered for the removal of fuel oil remaining in inventory following the 
conversion to gas operation, with removal (by truck) and sale of the excess inventory or burning the 
excess inventory out of economic operation. The estimated cost for the removal and sale was less 
than the expected cost of out of economic consumption and was used in this analysis. 

Exclusions 
No changes were made in the base O&M costs for unit operations. In the gas conversion case, no 
specific savings were assumed related to O&M costs associated with operating and maintaining the 
fuel oil supply system. In the emissions control case, no additional O&M costs were assumed for the 
operation of the emissions control equipment. 

In addition, no costs or savings 'were attributed to the potential closure of the oil pipeline as this will 
be considered as part of a separate project. 

8) Organization 
With converting to full load gas on both Anclote units no organizational changes for Andote are 
anticipated. The conversion will impact the Bartow to Anclote pipeline organization once the second 
unit at Anclote is converted and the pipeline is retired. 

9) Contract & Procurement Strategy 
New Generation 
The contracting and procurement strategy has been developed to mitigate overall risks to the project 
with particular focus on preliminary engineering, long lead equipment/materials, and the outage 
schedule. To better define the scope of work, initial study evaluation scope has been released to a 
qualified engineering firm to develop technical specifications and list of studies and to a qualified 
boiler inspection firm to evaluate the current boiler condition. Tlfese initial evaluations should help 
mitigate cost and schedule risk to the project. 

Following completion of these relatively small initial study evaluations, the boiler modification 
engineering ("Phase 1") and boiler pressure part supply ("Phase 2") wascompetitively bid to major 
boiler original equipment manufacturers (OEMs) in late 2011. The boiler modification engineering 
(Phase 1) includes thermal design, emissions estimates, control evaluation, detailed boiler condition 
assessment and analysis, demolition plan, and planning for technical field advisor support. The boiler 
pressure part supply (Phase 2) includes boiler tubes, headers, valves, burners, burner management 
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system, platfonns, grating, and other related equipment/materials. Phase 1 and Phase 2 were bid at the 
same time and Phase 1 allow Phase 2 be the 
Phase 1 ~u=~u...,". 

In addition to the Phase 1 and Phase 2 scope disclissed above, scopes for balance-of-plant engineering 
and installation/demolition work will be competitively bid. These packages will be bid following 
completion of the initial engineering study and Phase I engineering. A request for information for 
balance-of-plant engineering was issued to several qualified engineering firms in March 2012. The 
boiler pressure parts supply (Phase 2) bas been bid separately from the installation/demolition scope 
to maintain the integrity of multiple OEM bidders for pressure parts (i .e., not to disqualify those 
without install/demo capabilities) and to allow time for the installation/demolition to be better 
defined. The installationld to be bid later in 2 q 

q 
to 

Fuels 
FGT and PEF wi II execute a Construction, Operation, 

"JZ 
13 
11­
15 
He 
11 

10) Change in Inventory Detail ~ 
The disposition of the remaining fuel oil will be addressed in a separate project. A plan to disposition 
is currently being addressed by the Anclote Plant operations group. 

Currently, there will be approximately $400K written off in oil parts inventory. Inventory associated 
with making the units 100% will be approximately $300K 

11) Regulatory Requirements 
The EPA issued the proposed Air Toxics Rule (MATS Rule) on March 16, 2011 which was published 
to the Federal Register on June 21, 2011. The final rule was released on December 21, 2011. 
In March 2006, Progress Energy Florida (PEF) filed with the Florida Public Service Commission 
(FPSC) its Integrated Clean ALi Compliance Plan, which outlined a variety of options for compliance 
with the CAIR (Clean Air Interstate Rule); as well as the Clean Air Mercury Rule (CAMR). As 
proposed in that plan, PEF recommended Plan D, which included the environmental controls for CR 
North. In November 2006, the FPSC approved recovery of prudently incurred CAIRICAMR costs for 
2006 and 2007 through the Environmental Cost Recovery Clause (ECRC). 
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Progress Energy Florida filed updates to the Integrated Clean Air Compliance Plan with the Florida 
Public Service Commission in 2007, 2008, 2009, 2010 and20l1. In 2011 PEF requested certain 
limited costs for ECRC recovery associated with assessing the proposed MATS Rule, preparing 
comments for EPA, and developing compliance strategies within aggressive regulatory timeframes. 
These costs were approved for recovery and the Commission is aware that upon issuance of the EGU 
MATS rule, PEF will conduct detailed engineering and other analyses to develop compliance 
strategies for inclusion in an updated Integrated Clean Air Compliance Plan. 

REGULATORY FILINGS 

Upon SMC approval of the proposed Anclote MATS compliance plan, PEF will file testimony with 
the Commission describing the project and outlining at a minimum the compliance options considered 
and why the gas conversion is in the best interests of the ratepayer. PEF anticipates filing as soon 
after management approval of the plan as reasonably possible. PEF will also be required to address 
MATS implications in our Integrated Clean Air Compliance Plan in the annual update typically filed 
in early April. 

RECOVERY MECHANISM 

Progress Energy Florida is allowed to submit the costs to the Florida PSC for recovery under Florida 
Statute §366.8255 Environmental Cost Recovery Clause (ECRC), as long as the following criteria are 
met: 

• Costs were prudently incurred after April 13, 1993. 

• The activity is legally required to comply with a goverrunentally imposed environmental regulation 
enacted, became effective, or whose effect was triggered after the company's last test year upon which 
rates are based. 

• Costs are not recovered through some other cost recovery mechanism or through base rates . 

Under the ECRC, PEF begins to recover the cost of the project when the project goes into service. 
PEF is allowed to begin recovering AFUDC that it has accrued upon the project being placed in 
service. The PEF regulatory planning function provides internal guidance and recommendations on 
submissions for potential recovery. The [mal determination of the costs that will be recoverable 
through the ECRC is determined by the PSc. 
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12) External Relations Plan ­

External Relations 

The overall external relations plan focuses on leveraging public support for the project through 
stakeholder communications, monitoring and addressing areas of opposition, and working with plant 
neighbors to keep them infoImed and address concerns. There is no known opposition to plant 
conversion at this time. The project is expected to garner support from within the Pasco County from 
local officials, key leaders and property owners based on the conversion from oil to gas. 

A comprehensive stakeholder analysis will be maintained in order to anticipate issues that would 
hinder project execution and to develop specific plans to mitigate those issues working with Corporate 
Communications and plant personnel. Weekly updates of public relations initiatives will continue 
throughout the project planning and construction phases. Risk analysis and cost allocation for 
execution of the public relations plan will be updated as needed throughout the process. 

Below provides various strategies for the external relations activities to support the Anclote  
. conversion project.  

•  Develop stakeholder list and contact infoImation to include 
•  Agencies - state/local 
•  State Legislators - representing plant area 
•  Local Elected officials (city/county), county staff 
•  Key community leaders and groups 
•  Property owners 
•  HOA or civic associations for neighboring communities 
•  Environmental and special interest groups 
•  Anclote park visitors/boaters 
•  Pasco Economic Development Council 
•  Pasco County School board for any schools within TBD proximity of the plant. 
•  FPCIPE Retirees 

• Conduct outreach based on project plan and schedule 

•  Prior to any external communications, peImirting, or other external interactions with 
media, local government or agencies, it will be necessary to develop a plan for initial 
communications to city/county, agencies, other key stakeholders: 
•  notification 
•  briefing on project details 
•  delivery of key messaging 
•  build support for the project 

•  Provide support and coordination to project team for pennitting and approval processes 
required by local government and agencies. Utilize existing contacts to facilitate agency 
coordination and approval. 

•  Develop plan and communications for impacted property owners and property owners in 
plant area. 
•  Messaging regarding benefits and potential impacts 
•  Timeline for the project 

200f22 
PEF-120103-EI-00091 



Anclote Conversion Project IPP  (Rev 1 03 2012) 

•  What property owners can expect 
•  How to reach PE for issues and concerns - establish toll free# email , 

•  Communicate any plan or schedule changes to local officials, agencies and key 
stakeholders throughout the project 

As appropriate, employees and retirees will be briefed on the project. 

Communications and Media Relations 
•  Messaging for state and local audiences - key messages; Q&A, external stakeholders handout 
•  Internal messaging for employees - "When Neighbors Ask" 
•  Press release 

13) Internal Stakeholders-

Stakeholder 
Proj ect sponsor 

Internal Stakeholders 

Primary Contact 
Larry Hatcher 

Role 
Provide operation oversight and input on 
matters after initial project approval and 
durin g construction. 

Project manager Joel Moran Primary responsibility for planning, 
organizing, and managing resources to 
bring about the successful completion of 
project goals and objectives. Has ultimate 
responsibility for the project with a 
primary focus on new generation. 

Asset owner Bill Luke Provides insight to site specific 
information. Receives final commissioned 
asset from the construction organization. 

Operations Bill Luke Provides insight into post-project 
implementation costs, benefits, and 
concerns. 

Environmental Michael Shrader Provides input to environmental and 
permitting issues and concerns as they 
arise. 

Regulatory Glenn Alex Provides input on regulatory issues and 
concerns as they arise. 

Supply Chain Brooks Strickler Provides contracting and procurement 
services fo r the new generation portion of 
the project. 

Fuels Joe McCallister Provides input regarding fuel procurement 
and deliv~. 

Community Relations Gail Simpson Works with the community to respond to 
issues and concerns raised by_the public. 
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14) Next Steps-
The following milestone meetings will provide Senior Management with updates on the project 
and th rt·ty d £ t th· h h . d·· d d e oppo um to e er, sop, or 0 erwlse c ange t e project IrectlOn as nee e 

Next Steps 
Date Milestone - Request 
March 2012 To move into the next phase of commitments. Specifically securing 

equipment and signif!g the gas contract. 
March 2013 Go Build 1PP 

Further updates to be determined as the yroject develops 
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PEF Emissions Study  
2011 PEF Ten Year Site Plan (Ane/ote Gas Conversion)  
PRODUCTION COST $000  

Annual 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 
Fuel 
Steam-Coal 517,416 569,516 617,275 443,075 479,054 491,053 514,779 497,565 514,805 445,935 
Steam-Oil 237,756 285,181 328 ,520 258,252 285,792 298,158 307,881 284,389 280,794 252,350 
Steam-CC 957,056 1,065,974 1,084,421 1,191,551 1,227,989 1,235,848 1,323,058 1,513,932 1,699,474 1,625,657 
CT 76,309 83,396 105,518 61 ,281 96,432 113,681 142,333 158,735 133,617 91 ,271 
Nuclear 0 0 10,805 65,016 61 ,224 70,699 64,431 76,877 71,234 149,952 

Fuel Sub-Total 1 ,788,537 2,004,067 2,146,540 2,019,174 2,150.491 2,209.439 2,352.483 2,531.498 2,699,926 2,565,166 

NH3 15,911 17,900 16,557 14,192 14,276 14,637 14,741 13,895 14,558 12,491 
CaC03 7,747 8,036 8,085 6,475 6,489 6,803 6,926 6,519 7,047 5,913 
CO2 650,731 709,318 762,874 843,087 888,168 961,773 912,607 

PurPwr 
Cogen 500,409 494,184 382,339 392,933 425,761 441 ,974 461 ,788 483,250 505,892 521,942 
Tran-Purc 331,748 359,702 368,956 296 ,232 238,219 205,268 215,073 209,822 193,427 164,006 

Pur Pwr Sub-Total 832,157 853,886 751.295 689,165 663,980 647.242 676,860 693,072 699,319 685,947 

TOTAL 2,644,352 2,88~889 2~22,477 3,37J)----D7 3.544,554 3,640,99~ 3.894.097 4.133.153 4.382.623 4.182.123
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GWh 

PEF Emissions Study 
2011 PEF Ten Year Site Plan (Anclote Gas Conversion) 
GWh 

ANNUAL 
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

CR NUC 3 
NUC Future 

Nuclear. Total 

0 

Q 

0 

Q 

1,394 

1.394 

8,271 

8.271 

7,722 

7,722 

8,271 

8,271 

7,472 

7,472 

8,271 

8,271 

7,608 

7,608 

8,271 
5,203 

13,475 

Steam-Coal 
CRYSTAL 1 
CRYSTAL 2 
CRYSTAL 4 
CRYSTAL 5 

Steam·Coal, Total 

1,490 
1,954 
5,583 
5,022 

14,050 

1,518 
2,191 
5,078 
5,630 

14.417 

1,614 
2,415 
5,254 
5,254 

14,537 

925 
1,304 
4,225 
3,753 

10,208 

1,114 
1,653 
3,990 
3,815 

10.572 

1,187 
1,656 
3,968 
4,017 

10,828 

1,363 
1,813 
4,292 
3,651 

11.119 

1,251 
1,800 
3,565 
3,710 

10,326 

1,139 
1,605 
3,832 
3,842 

10,419 

984 
1,334 
3,316 
2,886 
8,520 

Steam-Oil 

'i:I 
tTl 
'"'I1,,... 
N 
0 

0 
w, 
tTl....., 
0 
0 
0 
\C) 
VI 

ANCLOTE 1 
ANCLOTE 2 
SUWANNEE 1 
SUWANNEE 2 
SUWANNEE 3 

Steam.Oil, Total 

Steam-CC 
BARTOWCC1 
GEN 2x1 CC G 
HINES 1 
HINES 2 
HINES 3 
HINES 4 
TIGERBAY 1 

Steam.eC, Total 
CT, Total 

Tran-Purc. Total 
COQen. Total 

910 
1,333 

95 
90 

233 
2.662 

7,590 

2,263 
3,253 
2,582 
2,929 

989 
19.606 

ill 
3.809 
3,684 

1,266 
1,326 

91 
84 

242 
3,008 

8,022 

2,269 
3,272 
2,876 
3,122 
1,051 

20,612 
934 

3,883 
3,506 

1,330 
1,781 

91 
85 

240 
3.527 

7,856 

2,279 
3,216 
2,815 
3,133 
1,017 

20,316 
1,086 
3,840 
2,677 

1,041 
1,405 

85 
76 

174 
2,781 

8,253 

2,424 
3,403 
2,783 
3,400 
1,142 

21.405 
619 

2,504 
2,580 

1,160 
1,624 

14 
15 
42 

2.855 

7,844 

2,586 
3,545 
3,159 
3,405 
1,126 

21.667 
862 

1,750 
2,591 

1,184 
1,646 

2,830 

7,839 

2,682 
3,310 
3,140 
3,443 

916 
21,330 

1,033 
1.422 
2,582 

1,202 
1,647 

2,849 

8,440 

2,769 
3,395 
3,108 
3,509 
1,151 

22.372 
1,220 
1,504 
2,588 

1,155 
1,569 

2,724 

7,731 
3,273 
2,283 
3,405 
2,938 
3,322 
1,070 

24,021 
1,263 
1,380 
2.584 

1,114 
1,522 

2,637 

7,167 
5,598 
2,486 
3,300 
3,005 
3,262 
1,097 

25,915 
1,048 
1,172 
2.591 

915 
1,369 

2,284 

6,123 
5,393 
2,392 
3,121 
2,858 
3,167 
1,034 

24,089 
671 
837 

2,495 

Sales 
DSM 

(0) 
0 

(0) 
0 

(3) 
0 

(249) 
0 

(212) 
4 

(226) 
3 

(210) 
2 

(233) 
3 

(209) 
6 

(379) 
2 

Total Load 44,723 46,360 47,374 48,120 47,810 48,073 48.916 50,338 51.187 51.993 
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FUEL $ 

PEF Emissions Study  
2011 PEF Ten Year Site Plan (Anclote Gas Conversion)  
FUEL COST $000 (excluding gas pipe line cost)  

ANNUAL 
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

CR NUC 3 0 0 9,496 57,247 53,972 62,931 57,414 69,109 64,088 74,627 
NUC Future 53,967 

Nuclear. Total Q Q 9.496 57.247 53,972 62,931 57.414 69,109 64.088 128.594 

CRYSTAL 1 77,027 81 ,275 88,889 53 ,505 63,488 66,501 77,597 74 ,034 71 ,259 64 ,099 
CRYSTAL 2 98,219 113,654 128,482 73,940 91 ,976 91 ,363 100,633 104,401 97,481 84,725 
CRYSTAL 4 179,592 177,505 199,366 166,267 164,347 164,424 180,592 155,737 171 ,390 157,204 
CRYSTAL 5 162,578 197,081 200,538 149,364 159,242 168,765 155,957 163,393 174,676 139,907 

Steam-Coal. Total 517,416 569.516 617,275 443.075 479.054 491.053 514.779 497.565 514,805 445,935 

ANCLOTE 1 84,782 107,943 114,273 87,603 104,693 112,829 118,558 112,323 110,102 93 ,295 
ANCLOTE 2 115,740 126,640 151,835 112,552 145,095 155,652 159,804 142,840 139,637 127,999 

'"ti SUWANNEE 1 7,238 7,436 7,686 7,721 1,365
trJ 
'Tj SUWANNEE 2 7,017 7,005 7,385 7,072 1,480 
I 

SUWANNEE 3 15,367 17,129 17,664 13,627 3,483tv 
0 Steam-Oil, Total 230,143 266,153 298.843 228.575 256,115 268.481 278.362 255.163 249.739 221.295 
0 
w 
I BARTOW CC1 306,796 349,921 354 ,604 397,832 391 ,720 402,643 447,290 432,354 417,906 371 ,695 trJ 
I 

0 
>-- GEN 2x1 CC G 187,769 332,644 311,480 

0 
0 HINES 1 97,711 104,962 109,984 124,229 135,303 144,616 153,550 133,745 151 ,515 150,826 
\0 HINES 2 129,462 140,940 143,772 160,506 172,211 167,162 176,532 186,513 186,348 183,352 0'\ 

HINES 3 107,902 129,977 131 ,745 137,530 161 ,253 165,369 168,945 168,428 177,784 175,216 
HINES 4 119,606 . 138,235 142,403 162,164 168,696 175,802 186,124 184,726 186,546 187,333 
TIGERBAY 1 44,273 50,950 50,892 58,270 60,925 51,001 65,906 64,255 66,647 65 ,706 

Steam-CC. Total 805,750 914,985 933,400 1,040,530 1,090,109 1,106,593 1,198,347 1,357,790 1,519,389 1,445,607 
CT, Total 62,986 70,639 92,759 48,521 83,863 103,017 123,965 135,330 110,709 68.382 

Tran-Purc, Total 177,884 196,620 203,187 139,355 114,873 107,101 117,178 112,802 99,256 73,172 
Cogen, Total 187,841 184,913 139,315 141,865 145,162 146,980 151,631 157,108 162,864 161,104 

Fuel Cost, Total 1.982,020 2,202,826 2,294,276 2.099.169 2,223,147 2,286,156 2,441,676 2,584,868 2,720,850 2,544,088 
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Capacity Factor 

PEF Emissions Study  
2011 PEF Ten Year Site Plan (Ane/ote Gas Conversion)  
CAPACITY FACTOR 

ANNUAL 
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

CR NUC 3 100.9 100.0 93 .1 100.0 90.4 100.0 91 .8 100.0 
NUC Future 92.8 

Nuclear 0.0 0.0 100.9 100.0 93.1 100.0 90.4 100.0 91 .8 97.1 

CRYSTAL 1 45.2 46 .2 49.1 28.2 33.8 36.1 41 .5 38 .1 34.6 30.0 
CRYSTAL 2 45.0 50.6 55.8 30.1 38 .1 38.3 41 .9 41 .6 37 .0 30.8 
CRYSTAL 4 89.3 81.4 84 .2 67.7 63 .8 63.6 68.8 57.2 61 .3 53.2 
CRYSTAL 5 80.5 90.5 84.5 60.3 61 .2 64.6 58.7 59.6 61.6 46.4 

Steam-Coal 69.8 71.8 72.4 50.9 52.5 54.0 55.4 51.5 51.8 42.5 

ANCLOTE 1 20.7 28.4 29.7 23.3 25.8 26.4 26 .9 25.8 24.8 20.4 
ANCLOTE 2 29.8 29.6 39.1 30.8 35.5 36.1 36.2 34.4 33.3 30.1 
SUWANNEE 1 36 .2 34.6 34.5 32.3 13.1 
SUWANNEE 2 34 .3 31 .9 32.4 29.0 14.0 
SUWANNEE 3 37.4 38.8 38.5 27 .9 16.2 

Steam-Oil 26.5 29.9 34.6 27.3 29.9 31.3 31.5 30.2 29.1 25.3 

BARTOWCC1 76.3 80 .8 79.1 83.2 78 .8 79.0 85.0 77.9 72.0 61.7 
GEN 2x1 CC G 1 83.1 83.1 80.3 
HINES 1 55.8 56.1 56.3 59.9 63.7 66 .3 68.4 56.4 61 .3 59 .1 
HINES 2 75.6 76.2 74.9 79.3 82.4 77.1 79.1 79.3 76.7 72.7 
HINES 3 60.2 67 .3 65.9 65.1 73.7 73.5 72.7 68.7 70.1 66.9 
HINES 4 70.7 75.5 75 .8 82 .2 82.1 83 .3 84.9 80.3 78.7 76 .6 
TIGERBAY 1 54 .9 58 .5 56.6 63.6 62.5 51.0 64.1 59.6 60.9 57.6 

Steam-CC, Total 68.7 72.4 71.4 75.2 75.9 74.9 78.6 74.1 73.4 68.5 
CT, Total 4.3 4.4 g 2.9 4.0 4.8 5.5 5.5 4.6 II 

Tran-Purc, Total 31.2 29.2 28.8 18.8 15.6 14.7 15.5 14.3 12.1 8.7 
Cogen, Total 61.4 62.9 69.2 66.7 66.8 66.8 66.9 66.8 66.8 64.5 
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C02 Tons 

PEF Emissions Study 
2011 PEF Ten Year Site Plan (Ane/ote Gas Conversion) 
TONS OF C02 

ANNUAL 
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

CRYSTAL 1 
CRYSTAL 2 
CRYSTAL 4 
CRYSTAL 5 

Steam-Coal, Total 

1,621 ,590 
2,078,941 
5,804,553 
5,251 ,637 

14,756,721 

1,647,699 
2,322,157 
5,277,737 
5,879,882 

15,127,476 

1,745,794 
2,549,641 
5,463,809 
5,493,445 

15,252,689 

1,024,005 
1,414,050 
4,527,884 
4,054,554 

11,020,493 

1,225,640 
1,779,229 
4,284,982 
4,114,679 

11,404,530 

1,297,030 
1,776,543 
4,263,655 
4,345,580 

11,682,808 

1,484,487 
1,938 ,269 
4,596,395 
3,943,411 

11,962,561 

1,366,635 
1,931 ,778 
3,846,466 
4,013,393 

11,158,273 

1,252,989 
1,729,258 
4,129,202 
4,164,112 

11,275,561 

1,088,250 
1,446,879 
3,637,007 
3,183,161 
9.355,296 

ANCLOTE 1 684,584 858,474 889 ,598 710,329 780 ,572 797,819 808,447 783,261 758,507 628 ,653 
ANCLOTE 2 943 ,826 936,319 1,121 ,102 897,021 1,029,582 1,043 ,208 1,042,959 998 ,493 972,474 883 ,442 
SUWANNEE 1 75 ,086 71,648 71 ,541 67,166 11,422 
SUWANNEE 2 72,458 67,358 68,460 61,491 12,359 
SUWANNEE 3 158,204 163,952 163,107 118,266 28,842 

Steam-Oil, Total 1,934,158 2,097,751 2,313,808 1,854,273 1,862,776 1,841,027 1,851,406 1,781,754 1,730,981 1.512.095 

'""'0 BARTOW CC1 3,235,890 3,409,839 3,341 ,495 3,506,119 3,331,653 3,327,171 3,577 ,429 3,304 ,555 3,078 ,398 2,658,478 
tTl 
'Tj GEN 2x1 CC G 1,298,310 2,222,914 2,149,274 

I HINES 1 1,026,977 1,017 ,995 1,030 ,126 1,091,479 1,151 ,211 1,193,201 1,225,976 1,019,795 1,115,960 1,078,775 
N HINES 2 1,349,606 1,353,917 1,336 ,240 1,406,220 1,458,721 1,364 ,327 1,394,214 1,406,982 1,366 ,828 1,300,1910 

0 HINES 3 1,115,409 1,239,854 1,213 ,915 1,198,904 1,352,185 1,343,866 1,328,497 1,261 ,518 1,292 ,095 1,234,595 
\.N 
I HINES 4 1,220,573 1,297,114 1,299,787 1,405,032 1,404,565 1,421,183 1,445,044 1,373,656 1,352,396 1,318 ,488 
tTl TIGERBAY 438,972 462,862 448,613 499,794 492 ,315 401,385 503,457 469,486 481,686 459,775 ........ 
0 

I 
Steam-CC, Total 8,387,428 8,781,581 8,670,177 9,107,548 9,190,650 9,051,133 9,474,616 10,134,302 10,910,276 10,199,575 

0 
0 CT, Total 602,818 626.529 750,580 395.075 596 .094 721.399 842.274 867.235 706.239 437,773 
\D 
00 

Total from Fuel 25,681,125 26.633.336 26.987 .254 22.377.388 23.054.049 23.296.367 24.130.857 23.941.564 24.623.057 21,504 ,738 

CRYSTAL 1 0 0 0 0 0 0 0 0 0 0 
CRYSTAL 2 0 0 0 0 0 0 0 0 0 0 
CRYSTAL 4 94,310 85 ,747 88 ,760 73 ,540 69 ,609 69,265 74,673 62,445 67,041 58,949 
CRYSTAL 5 85,309 95,541 89 ,235 65,820 66 ,748 70,521 64 ,002 65 ,101 67 ,500 51,460 

Total from Scrubber 179,619 181 ,288 177,996 139,360 136,357 139,786 138,675 127,547 134,541 110.409 

Cogen, Total 2,462,652 2,448,509 2,094,804 1,980,209 1,989,669 1,982,257 1,987,938 1,982,955 1,989,381 1,876,852 
Tran-Purc, Total 2,325,030 2,363,233 2,342,598 1,532,282 1,090,960 887,576 938,896 862,131 732,265 523,980 

TOTAL 30,648,425 31 ,626,366 31 L1i02,652 26.029.238 26.271.035 26.305,986 2ZJ96.366 26.914.197 27.479.243 24.015.979 
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Prod S 

PEF Emissions Study 
2011 PEF Ten Year Site Plan (Anc/ote NO Gas Conversion) 
PRODUCTION COST $000 

Annual 

E!&! 
Steam-Coal 
Steam-Oil 
Steam-CC 
CT 
Nuclear 

Fuel Sub-Total 

Wl 

517,416 
237,756 
957,056 

76,309 
0 

1 788537 

2013 

569,807 
274,357 

1,068,664 
88,489 

0 
2001318 

2014 

616,922 
309,716 

1,096,856 
116,019 

10,807 
2150,320 

2015 

444,063 
247,338 

1,196,097 
69,257 
65.016 

2021 771 

2016 

473,638 
286,590 

1,239,060 
103,517 
61,224 

2164029 

2017 

491,367 
292,512 

1 ,25t ,235 
122,321 
70 ,699 

2228134 

W! 

512 ,658 
311 ,363 

1,333,274 
154,775 
64,431 

2376502 

2019 

494,678 
280,831 

1,520,822 
171,517 
76 ,877 

2544 724 

2020 

512,115 
281 ,770 

1,700,940 
148,153 
71 .234 

2714213 

2021 

440 ,214 
245 ,020 

1,638,423 
91.598 

149,952 
2565207 

NH3 
~ 
{ill 

15.911 
7,747 

17,902 
8,036 

16,553 
8,072 

14,369 
6,572 

655,215 

14,155 
6,405 

713.257 

14,599 
6,775 

769,636 

14,746 
6,935 

851,272 

13,870 
6,512 

895 ,160 

14,461 
6,983 

969,411 

12,480 
5,905 

915.902 

PurPwr 
Cogen 
Tran~ Purc 

Pur Pwr Sub-Tolal 

500,409 
331,748 
832 157 

494,434 
369,999 
864433 

382,676 
392,263 
774939 

392,491 
311,691 
704182 

426,115 
262,531 
688646 

441,439 
222,572 
664,011 

461,597 
237 .547 
699144 

482,814 
230 .143 
712957 

507 ,357 
216,469 
723827 

523,036 
178.628 
701 664 

TOTAL ~ 2891.689 ~ MQb11Q 3 586492 3.683155 3948,598 4,173.223 4428894 4.201158 

PEF Emissions Study 
2011 PEF Ten Year Site Plan (Anc/ote Gas Conversion) 
PRODUCTION COST SOOO 

Annual 

Fuel 
Steam-Coal 
Steam-Oil 
Steam-CC 
CT 
Nuclear 

Fuel Sub-Total 

2012 

517,416 
237,756 
957,056 

76,309 
0 

1788537 

ZQn 

569.516 
285 .181 

1,065.974 
83.396 

0 
2004067 

2014 

617 .275 
328,520 

1.084,421 
105,518 

10,805 
2,146540 

2015 

443,075 
258,252 

1.191 ,55.1 
61.281 
65,016 

2019174 

1ill 

479.054 
285.792 

1,227 ,989 
96,432 
61,224 

2150491 

2017 

491,053 
298,158 

1,235,848 
113,681 
70,699 

2209439 

ZQll 

514,779 
307,881 

1,323,058 
142,333 
64.431 

2352483 

2019 

497.565 
284,389 

1,513,932 
158,735 
76,877 

2531 498 

2020 

514,805 
280,794 

1,699,474 
133,617 
71,234 

2699926 

ZQ.f! 

445.935 
252,350 

1,625,657 
91,271 

149.952 
2565166 

t:!.I:il 
CaC03 
CO2 

15,911 
7,747 

17,900 
8,036 

16.557 
8,085 

14,192 
6 .475 

650 .731 

14.276 
6,489 

709 ,318 

14,637 
6,803 

762 ,874 

14,741 
6,926 

843,087 

13,895 
6,519 

888.168 

14.558 
7,047 

961.773 

12,491 
5,913 

912,607 

Pur Pwr 
Cogen 
Tran-Purc 

Pur Pwr Sub-Total 

500,409 
331,748 
832 157 

494 .184 
359,702 
853 886 

382.339 
368.956 
751 295 

392,933 
296,232 
689 165 

425,761 
238.219 
663980 

441.974 
205,268 
647242 

461.788 
215,073 
676860 

483,250 
209,822 
693072 

505,892 
193,427 
699319 

521,942 
164,006 
685947 

IQW. 2,644 352 2,883889 2922,477 3.379,737 3544,554 3.640,995 3,894.097 4,133,153 ~~ 

PEF Emissions Study 
2011 PEF Ten Year Sire Plan (Difference) 
PRODUCTION COST $000 

Annual 

E@l 
Steam-Coal 
Steam-Oil 
Steam-CC 
CT 
Nuclear 

Fuel Sub-Total 

£ill 

0 
0 
0 
0 
0 
Q 

lill 

292 
-10,824 

2,690 
5,093 

0 
-2749 

2014 

-354 
-18.804 
12,436 
10,500 

1 
J..l.§Q 

Zill 

988 
-10.914 

4.547 
7.976 

0 
bill 

2016 

-5,415 
798 

11 .071 
7.085 

- t 
13539 

2017 

314 
-5 .646 
15.388 
8.639 

0 
18694 

2018 

-2.121 
3,483 

10,217 
12.441 

0 
24019 

2019 

-2.B88 
-3.558 
6.890 

12.781 
0 

13226 

ill!! 

-2.690 
976 

1,466 
14,535 

0 
~ 

2021 

-5,721 
-7 ,330 
12,766 

326 
0 
~ 

t:!.I:il 
CaC03 
CO2 

(3) 
(13) 

177 
97 

4,484 

(121) 
(85) 

3,939 

(38) 
(28) 

6.762 8,184 

(25) 
(7) 

6,992 

(98) 
(64) 

7.637 

(10) 
(7) 

3.295 

Pur Pwr 
Cogen 
Tran-Purc 

Pyr Pwr Sub-Total 

0 
0 
Q 

251 
10,297 
10548 

337 
23,306 
23643 

-442 
15.459 
15017 

355 
24,311 
24666 

-535 
17,304 
16769 

-190 
22,474 
22284 

-436 
20 .321 
19885 

1,465 
23,043 
24508 

1.094 
14,622 
15717 

IQIA!. 

NPv(2012! S 

Q 

6 .75% 

212,693 ,652 

UQ.Q 

1 

7.307 

27408 

2 
24,052 

22372 

3 

18,392 

41 ,938 

• 
32.298 

ll.1§!l 

5 
30,417 

~ 

6 
36.835 

40.070 

7 

25,370 

~ 

8 

27,444 

19.035 

9 
10,577 
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FUEL $ 

PEF Emissions Study  
2011 PEF Ten Year Site Plan (Ane/ote NO Gas Conversion)  
FUEL COST $000 (excluding gas pipe line cost)  

ANNUAL 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

CR NUC 3 0 0 9,498 57,247 53,971 62 ,931 57,414 69,109 64,088 74,627 
NUC Future 1 53,967 

Nuclear. Total Q 9,498 128.594Q 57L247 53.971 62.931 57.414 69.109 64.088 

CRYSTAL 1 77,027 81 ,214 88,158 51,176 62,602 65,824 75,941 71,457 72,165 63,724 
CRYSTAL 2 98,219 113,996 129,351 72,643 91,074 93,340 98,594 104,727 96,900 80,178 
CRYSTAL 4 179,592 177,508 198,611 167,337 161,415 162,988 180,087 157,712 169,546 159,784 
CRYSTAL 5 162,578 197,090 200,802 152,908 158,547 169,216 158,036 160,781 173,505 136,528 

Steam-Coal. Total 517,416 . 569,807 616.922 444.063 473,638 491,367 512,658 494,678 512,115 440.214 

ANCLOTE 1 84,782 101 ,091 119,367 92,200 116,088 123,485 132,466 118,423 118,838 96,221 
ANCLOTE 2 115,740 129,773 144,246 113,427 152,270 157,600 167,629 151,432 150,127 135,994 

""0 SUWANNEE 1 7,238 7,632 8,113 8,162 1,410tn 
'"rj SUWANNEE 2 7,017 7,211 8,023 7,359 1,531  

SUWANNEE 3  
I 

N 15,367 17,226 18,541 14,763 3,865 
0 Steam-Oil1 Total 230,143 262,933 298.29Q 23.5,911 275.164 281.085 300,094 269,855 268,965 232,215 
0 
w 
I 

tn BARTOW CC1 306,796 350,132 358,384 393,597 395,047 405,896 447,505 434,807 418,631 377,490-- GEN 2x1 CC G 0 
I 188,403 334,360 314,186 

0 HINES 1 97,711 105,025 111 ,570 126,756 134,823 145,335 153,861 133,417 153,080 152,746 
0 HINES 2 129,462 141,001 143,846 160,093 173,696 167,044 175,744 187,368 187,859 183,179 

HINES 3 107,902 130,089 130,869 142,101 161,440 163,667 169,298 169,351 175,401 175,749 
HINES 4 119,606 139,143 146,184 163,625 171,007 183,721 190,325 185,633 186,783 186,565 
TIGERBAY 1 44,273 52 ,286 54,984 58,905 65,166 56,318 71,830 65,702 64,741 68,457 

Steam-CC, Total 805,750 917,675 9451836 1,045,077 1,101,180 1.121,980 1,208,564 1,364,680 1,520,855 1,4581373 
CT. Total 62,986 75,732 103,259 56,498 90,948 111,656 136,406 148,112 125,244 68,709 

Tran-Purc, Total 177,884 206,382 226,145 154,273 137,845 124,884 138,729 132,471 121,859 86.936 
Cogen, Total 187,841 185,164 139.652 141,423 145,516 146,445 151 ,441 156,673 164.329 162,198 

Fuel Cost, Total 1,982,020 2,217,694 2,339.602 2,134,492 2,278,263 2,340,348 2,505,306 2,635,576 2,777,456 2.577,239 
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Capacity Factor 

PEF Emissions Study  
2011 PEF Ten Year Site Plan (Ane/ote NO Gas Conversion)  
CAPACITY FACTOR 

ANNUAL 
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

CR NUC 3 100,9 100,0 93,1 100,0 90.4 100.0 91.8 100,0 
NUC Future 1 92,8 

Nuclear 0.0 0.0 100.9 100.0 93.1 100.0 90.4 100.0 91 .8 97.1 

CRYSTAL 1 45.2 46.2 48.9 26.9 33.5 35 ,5 40,8 36.4 35 ,2 29.7 
CRYSTAL 2 45.0 50.8 56.3 29.6 37,8 39,1 40,9 41.6 36,6 29.4 
CRYSTAL 4 89.3 81.4 83.9 68.2 62.4 63.0 68.4 58.0 60.5 53,9 
CRYSTAL 5 80.5 90.5 84 .6 61 .7 60.9 64.7 59,3 58 ,6 61.1 45.4 

Steam-Coal 69.8 71.9 72.4 51 .1 51.9 53.9 55.1 51.1 51.4 42.0 

ANCLOTE 1 20.7 22 ,7 25,1 20 ,6 23.5 24 ,1 25.0 23.1 22,8 18.4 
ANCLOTE 2 29.8 30.4 32,0 26.3 32.3 32 ,7 33.9 31.5 30,7 27.8 
SUWANNEE 1 36.2 35.6 36.6 34,3 13.7 
SUWANNEE 2 34.3 33,0 35 .3 30 .3 14.6 
SUWANNEE 3 37.4 39,1 40.8 30,3 18,1 

Steam-Oil 26.5 27.7 29.7 24.4 27.4 28.4 29.5 27.3 26.8 23.2 

BARTOW CC1 76.3 80 ,9 79.8 82 ,1 79,6 79,5 85.0 78,2 71 ,9 62 ,7 
GEN 2x1 CC G 1 83,2 82,8 80.4 
HINES 1 55.8 56.1 57,0 61 .2 63.4 66,7 68.3 56 .1 61.8 59 .6 
HINES 2 75,6 76.2 74.9 78,7 82,5 77.0 78.6 79.4 76.7 72.4 
HINES 3 60 ,2 67.3 65.4 67.0 73.4 72.2 72.1 68.9 68.9 67,0 
HINES 4 70 ,7 75.5 75.8 82.4 81.1 83.5 84.1 79,8 78.4 76 ,1 
TIGERBAY 1 54.9 58,7 56,7 63 ,3 63.4 52.4 64.8 60.8 59.4 60 ,1 

Steam-CCI Total 68.7 72.4 71.6 75.2 76.0 75.1 78.3 74.2 73.2 68.9 
CT, Total 4.3 4.7 5.7 3.3 4.4 5.2 6.0 U 5.2 3.2 

Tran-Purel Total 31 .2 30.4 31.5 20.5 18.5 17.2 18.4 16.7 14.9 10.3 
Cogenl Total 61.4 62.9 69.2 66.7 66.8 66.6 66.8 66.5 66.9 64.5 

PEF Anclote Gas Mix 10 (No Conversion) ,XLS : Capacity~ of 5 Printed on : 5/21 /2012 
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C02 Tons 

PEF Emissions Study 
2011 PEF Ten Year Site Plan (Anclote NO Gas Conversion) 
TONS OF C02 

ANNUAL 
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

CRYSTAL 1 
CRYSTAL 2 
CRYSTAL 4 
CRYSTAL 5 

Steam-Coal. Total 

1,621 ,590 
2,078,941 
5,804 ,553 
5,251,637 

14,756,721 

1,646,327 
2,329,222 
5,277 ,777 
5,880,124 

15,133,4.§1 

1,736,387 
2,569,313 
5,440,941 
5,499,839 

15,246,479 

979,644 
1,393,115 
4,563,787 
4,147,088 

11 ,083,634 

1,212,714 
1,768,356 
4,197,296 
4,094,752 

11 ,273,118 

1,278,894 
1,818,885 
4,222,888 
4,352,760 

11 ,673,428 

1,462,298 
1,893,301 
4,574,259 
3,980,742 

11 ,91 0,599 

1,311 ,087 
1,934,876 
3,902,548 
3,947 ,442 

11 ,095,952 

1,274,597 
1,713,332 
4,085,602 
4,132,941 

11 ,206,472 

1,082,074 
1,377,711 
3,696,663 
3,113,618 
9,270,067 

ANCLOTE 1 
ANCLOTE 2 
SUWANNEE 1 
SUWANNEE 2 
SUWANNEE 3 

Steam-Oil. Total 

684,584 
943,826 

75,086 
72,458 

158,204 
1,934,158 

752,569 
966,022 

73,546 
69,368 

164,891 
2,026,395 

837,511 
1,023,563 

75,531 
74,344 

171 ,534 
2,182,483 

681,962 
834,156 

71 ,018 
63,961 

128,144 
1,779,241 

783,367 
1,034,041 

11,837 
12,829 
31,996 

1,874,071 

810,371 
1,050,922 

1,861,293 

848,347 
1,096,527 

1,944,874 

785,862 
1,023,799 

1,809,661 

776 ,237 
1,000,000 

1,776,237 

618,270 
896 ,230 

1,514,500 

'""0 
tTl 
'"rj, 
tv 
0 

0 
VJ, 
tTl.­, 
0 
0 
>--' 
0 
VJ 

BARTOW CC1 
GEN 2x1 CC G 
HINES 1 
HINES 2 
HINES 3 
HINES 4 
TIGERBAY 

Steam-CC, Total 
CT, Total 

Total from Fuel 

3,235,890 

1,026,977 
1,349,606 
1,115,409 
1,220,573 

438,972 
8,387,428 

602,818 

25,681,125 

3,411,262 

1,018,483 
1,354,126 
1,239,954 
1,297,194 

464 ,264 
8,785,284 

673,795 

26,618,925 

3,372,881 

1,042,675 
1,334 ,013 
1,205,516 
1,299,669 

448,355 
8,703,108 

843,561 

26,gTh63J 

3,468,372 

1,113,315 
1,396,973 
1,231,099 
1,408,031 

497,912 
9,115,702 

45Q,M6 

R429,422 

3,358,933 

1,145,134 
1,460,751 
1,348,676 
1,389,124 

499,514 
9,202,132 

653,676 

21.,002,991 

3,351,593 

1,199,698 
1,361,983 
1,321 ,455 
1,423,423 

411 ,839 
9,069,989 
782~914 

23,387,623 

3,574 ,619 

1,225,910 
1,386,671 
1,318,230 
1,434,102 

508,973 
9,448,504 

923,872 

2~,227,850 

3,322,557 
1,302 ,121 
1,016,997 
1,408,984 
1,263,828 
1,366,803 

479 ,027 
10,160,316 

952,859 

24,018,787 

3,082,842 
2,216 ,758 
1,125,846 
1,367,188 
1,271,855 
1,347,665 

470,300 
10,882,454 

807,401 

24J)72,564 

2,699 ,578 
2,151 ,732 
1,087,677 
1,295,580 
1,236,829 
1,311,869 

479,025 
10,262,289 

447,317 

21,494,173 

CRYSTAL 
CRYSTAL 

1 
2 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

CRYSTAL 4 
CRYSTAL 5 

Total from Scrubber 

94,310 
85,309 

179,619 

85,748 
95 ,545 

181,292 

88,383 
89 ,337 

177,720 

74,140 
67,312 

141,453 

68 ,156 
66,419 

134,575 

68,594 
70,626 

139,220 

74,291 
64,571 

138,862 

63 ,374 
64,027 

127,401 

66,335 
66,987 

133,321 

59 ,916 
50,355 

110,271 

Cogen, Total 
Tran-Purc, Total 

2,462,652 
2,325,030 

2,448,509 
2,458,228 

2,092,884 
2,558,776 

1,978,339 
1,659,385 

1,987,182 
1,292,152 

1,977,774 
1,034,535 

1,982,283 
1,111,378 

1,972,584 
1,007,288 

1,993,136 
898,423 

1,875,608 
622,626 

TOTAL 30,648,425 31,706,955 31,805,010 26,208,598 26,416,906 26,539,152 27.460,372 27,126,060 27,697.444 24,102,679 
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TONS OF Nox . Ozone Season 

Mid Gas 

No Gas Conversion 

Steam - Coal - Original 4,817 5,090 5,182 3,848 4,208 4,417 4,489 4,276 4,231 3,593 
Andote 1 - Revision 506 520 584 454 542 579 617 582 579 434 
Andote 2 - Revision 574 523 579 454 567 602 639 613 617 489 
Suwannee 1 - Original 114 115 116 111 22 

Suwannee 2 - Original 104 106 106 101 20 

Suwannee 3 - Original 253 264 272 239 45 

Steam - CC - Original 537 542 566 545 554 555 568 595 614 565 
CT - Original 347 451 710 277 496 607 649 574 560 218 

7,252 7,610 8,116 6,029 6,453 6,760 6,962 6,639 6,602 5,298 

Gas Conversion 

Steam - Coal - Original 4,817 5,094 5,223 3,826 4,188 4,351 4,532 4,317 4,267 3,625 
Anclote 1 - Revision/Original 506 1,032 1,017 773 864 920 933 852 860 669 
Andote 2 - Revision/Original 574 393 1,104 876 978 1,022 1,015 946 951 761 
Suwannee 1 - Original 114 112 111 107 21 

Suwannee 2 - Original 104 103 101 96 19 

Suwannee 3 - Original 253 255 251 222 42 

Steam - CC - Original 537 541 562 544 551 558 568 596 614 562 
CT - Original 347 415 625 198 505 520 562 566 478 220 

7,252 7,946 8,993 6,643 7,167 7,371 7,610 7,277 7.170 5,836 

Tons of Nox o -336 -877 -614 -714 -611 -648 -638 -568 -539 

NOX ($/Ton) 2,145 1,222 1,101 957 823 780 634 422 169 45 
(411) (966) (588) (588) (476) (411) (2691 (96) (241 

Il r" )(1 - 20lR liO.:~1 
CPV 2012-2018 (2011$) 

Nnmm,lI ~['12-;> 118 

: 189 c. Ij 

(2,613 .18) 
, 4;9 ·'!:-I 

High Gas 

No Gas Conversion 

Steam - Coal - Original 6,488 6,722 6,725 5,547 5,706 5,876 6,097 6,114 6 .129 5.419 
Andote 1 - Revision 883 963 1,090 844 985 1,076 1,138 1.058 1.076 867 
Anclote 2 - Revision 882 976 1,036 862 994 1,045 1,090 1.067 1.066 971 
Suwannee 1 - Original 114 114 115 109 21 
Suwannee 2 - Original 104 104 105 98 19 
Suwannee 3 - Original 248 258 262 229 43 
Steam - CC - Original 498 505 532 467 471 473 482 502 520 446 
CT - Original 316 394 633 244 465 531 572 558 557 211 

9,533 10,036 10,497 8,399 8,704 9,001 9,379 9,298 9,348 7,914 

Gas Conversion 

Steam - Coal - Original 6,488 6,702 6,722 5,552 5,647 5,878 6,091 6,097 6,138 5,426 
Andote 1 - Revision/Original 883 1,010 1.005 732 825 865 897 810 BOB 635 
Anclote 2 - Revision/Original 882 428 1.129 855 984 1.031 1,042 986 9B1 827 
Suwannee 1 - Original 114 112 110 106 21 
Suwannee 2 - Original 104 102 100 95 19 
Suwannee 3 - Original 248 251 249 215 41 
Steam - CC - Original 498 506 529 465 472 472 483 507 522 451 
CT - Original 316 377 596 193 498 531 564 582 495 214 
Gas Conversion  9,533 9,487 10,439 8,213 8,505 8,777 9,078 8,982 8,944 7.553 

o 549 59 186 199 224 301 316 404 361 
NOX ($/Ton)  2,145 1,222 1,101 957 823 780 634 422 169 45 

671 65 178 164 174 191 133 68 16 

'~r\' : 01 : =1,j81201:SI B7 

ICPV 2012-2018 (2011$) $1,136.21 

NQr" al20J 'CIS 1 <l.4, 02 
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Option 1 
SeII Remaining oil 

Inventory 
remaining 
(Bbls) 

WACOG 
$/Bbl 

Market Price 
cost of 
removal 

-
-Net Cost of Oil 

Removal 
-Net Cost of 
Oil Removal 

Scenario 1 - Burn 25% of oil inventory by April 1 2013 
146,915 $ 84.20 $ 58.98 $ 2,778,500,63 

$4,740,670 High
172,448 $ 74.15 $ 58.98 $ 1,962,169.27 

Scenario 2 - Burn 50% of oil inventory by April 1 2013 
146,915 $ 84.20 $ 58.98 $ 1,852,333.75 

$3,160,447 Low 
172,448 $ 74.15 $ 5898 $ 1,308,112.85 

Scenario 3 - Burn 124,000 by April 1,2013 
146,915 $ 84 .20 $ 58.98 $ 2,141,250.67 

$3,816,868
172,448 $ 74.15 $ 58.98 $ 1,675,617.55 

Option 2 Uneconomic Oil Burn VS. Avoided Gas Burn 

Inventory 
remaining 
(Bbls) 

WACOG 
$/Bbl 

Gas 
Equivalent 
Price 
$MMBtu 

Gas Equivalent 
Volume (MMBtu) 

Current Gas 
Price 
$MMBtu 

-Net Cost of 
Oil Burn 

Scenario 1 - Burn 25% of oil inventory by April 1 2013 239,522 $ 78.77 $ 12.26 1,539,170 $3.50 $13,480,933 

Scenario 2 - Burn 50% of oil inventory by April 1 2013 159,682 $ 78.77 $ 12.26 1,026,113 $3 .50 $8.987,288 

Scenario 3 - Burn 124,000 by April 1, 2013 195,363 $ 78.77 $ 12.26 1,255,403 $3.50 510.995.536 

2012 2013 

Scenario 1 - Bum 25% of oil inventory by April 1 2013 0 $4,740.67 

Scenario 2 - Bum 50% of oil inventory by April 1 2013 0 $3,160.45 

Scenario 3 - Burn 124,000 by Apri l 1, 2013 0 $3,816.87 

4 , 11 121 6.75% 

(4,16031) 

N ~,. n), ~OI.L _:JIll I 741 h71 
I~p~ ~~~;:~~~:_~2~~ ~ ~ ; 

•. ;16" f,8)I~~~ 2~~~- ~ ~ 1: ;~~~ ~ ~; (2,773.54) 

~on n.:= t .... l - ~Jl.t I' 'hI) 45 

? 57 1:_f.j  

CPV 2012-2018 (2011$) (3,349.60)  
Icpv I J ~ '1)181 :':Ill' I 

Non n" ~O' 2· .'C1 b ,e 81' "7) 

2011AncioteGas_An alysis_0314 20 12.xlsx OiUnventoryPEF-1201 03-E1-001 05 
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Mid Gas 

TOTAL FUEL COST No Gas Conversion 

TOTAL FUEL COST Gas Conversion 

CPV 2012-2018 (2012S) 

CPV 2012-2018 (2011$) 

Nomma12012 2018 

207,294.05 

194,191.37 

268,453.87 

High Gas 

TOTAL FUEL COST 

TOTAL FUEL COST 

No Gas Conversion 

Gas Conversion 

PV 2012-2018 (2012$) 11,19068 

CPV 2012-2018 (2011$) 63,568.10 

Nommal 2012-2018 81,312.73 

'1j 

trl 
'"Tj 

I 

N 
o ....... 
o 
I...;.) 

trJ 
>-< 

I 

o 
o 
o 
0\ 

2011AncloteGas_Analysis_ 03142012.xlsx 

2013 2014 2015 2016 2017 2018 

2,217,694 2,339,602 2,134,492 2,278,263 2,340,348 2,505,306 

2,202,826 2,294,276 2,099,169 2,223,147 2,286,156 2,441,676 

(0) 14,868 45,326 35,323 55,115 54,192 63,629 

2013 2014 2015 2016 2017 2018 

2,801,960 3,045,716 2,755,061 2,945,949 3,043,587 3,316,161 

2,790,015 3,020,478 2,734,527 2,929,945 3,039,611 3,312,545 

11,946 

6.75% 

25,237 20,534 16,003 3,976 3,616 

2012 

1,982,020 

1,982,020 

2012 

2,444,703 

2,444,703 

Fuel 



2019 2020 2021 
2,635,576 2,777,456 2,577,239 

2,584,868 2,720,850 2,544,088 

50,708 56,606 33,151 

2019 2020 2021 
3,568,755 3,822,114 3,521,983 

3,580,418 3,824,974 3,535,562 

'"0 
tTl 
"Tj 

I 

N 
o 
o 
W 
I 

tTl .......  
I 

o 
o 
o 
-.....) 

(11,663) (2,860) (13,579)  
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Mid or High Gas Prices 

No Gas Conversion-ESP 

No Gas Conversion-Low Nox Gas Burners 

Total 

174 ,468 

7,334 

181 ,803 

2012 2013 

0.00 

2014 

10,116 

494 

10,610 

2015 

19,495 

816 

20,311 

2016 

18,615 

779 

19,393 

2017 

17,754 

742 

18,496 

2018 

16,911 

707 

17,618 

2019 

16,085 

672 

16,757 

2020 

15,273 

638 

15,912 

2021 

14,477 

605 

15,081 

2022 

13,688 

572 

14,259 

2023 

12,900 

539 

13,438 

2024 

11,650 

452 

12,102 

2025 

1,493 

64 

1,556 

2026 

1,327 

56 

1,383 

2027 

1,161 

49 

1,210 

2028 

995 

42 

1,038 

2029 

829 

35 

865 

2030 

663 

28 

692 

2031 

498 

21 

519 

2032 

332 

14 

346 

2033 

166 

7 

173 

2034 

41 

2 

43 

Gas Conversion 141,202 (0) 11, 242 14,433 13,794 13,171 12,562 11,966 11,382 10,810 10,244 9,679 9,114 8,002 1,060 928 795 663 530 398 265 133 33 

r'!\1 :01. l '1\1i~. 'jl .1~ (11,242) (3,823) 6,516 6,223 5,935 5,652 5,375 5,102 4,837 4,580 4,324 4,100 496 456 415 375 335 294 254 213 140 43 
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Mid Gas 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

Variable O&M No Gas Conversion 43,602 46,709 47,218 46,796 57,003 58,032 54,944 

Variable O&M Gas Conversion 43,602 46, 28 4 46,3 16 45,993 56,481 57,224 54,172 

CPV 2012-2018 (2012$) 

CPV 2012-201812011$) 

3.357 

3,J45 
425 903 803 522 808 772 

Nominal 2012-2018 

High Gas 

4,232 

2012 

398 

2013 

792 

2014 

660 

2015 

402 

2016 

583 

2017 

522 

2018 2019 2020 2021 

Variable O&M No Gas Conversion 39,461 42,661 44,188 38,662 45,911 46,864 45,698 

Variable O&M 

CPV 2012-2018 (2012$) 

CPV 2012-2018 (2011$) 

Nominal 2012-2018 

Gas Conversion 

1,055 

988 
1,272 

39,461 42,436 

225 

43,647 

541 

38,154 

509 

46,498 

(587) 

46,682 

182 

45,295 
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Anclote Gas Conversion vs Anciote Retrofit 

$M 

2011 DEC Anclote 

Gas Conversion 

Analysis 

Mid Gas Price 

CPVRR $2012 

2011 DEC Anciote 

Gas Conversion 

Analysis 

High Gas Price 

CPVRR $2012 

Capital 

Oil Removal 

Fuel 

Gas Reservations (Fixed Gas Transportation) 2 

Emissions3 

Production Costs other than Fuel, Gas Reservation Charges, and Emissions 

20 .9 

(36) 

207.3 

(77.7) 

14.4 

5.9 

20 .9 

(3.6) 

11.2 

(77.7) 

27.0 

60.1 

CPVRR 167.2 37 .9 

Savings 

Additional Costs 

Savings 

Additional Costs 

Savings 

Savings 
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Anclote Gas Conversion vs Anclote Retrofit 

$M 

2011 DEC Anclote 

Gas Conversion 

Analysis 

Mid Gas Price 

Nominal $ 

2011 DEC Anclote 

Gas Conversion 

Analysis 

High Gas Price 

Nominal $ 

Capital 

Oil Removal 

Fuel 

Gas Reservations (Fixed Gas Transportation)2 

Emissions3 

Production Costs other than Fuel, Gas Reservation Charges, and Emissions 

41 

(4) 

268 

(99) 

23 

3 

41 

(4) 

81 

(99) 

35 

3 

Nominal 233 58 

Savings 

Additional Costs 

Savings 

Additional Costs 

Savings 

Savings 
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DISCLAIMER OF RESPONSIBILITY 

Neither Sirois Engineering & Consulting, Inc. nor any of the contributors to this document 
makes any warranty or representation, expressed or implied, with respect to the accuracy, 
completeness, or usefulness of the information contained in this document. 

Sirois Engineering & Consulting, Inc. asswnes no responsibility for liability or damage, which 
may result from the use of any of the information contained in this document. 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

EXECUTIVE SUMMARY 
The effects on the boilers of converting Anclote Units 1 and 2 to gas firing were 
evaluated by Sirois Engineering & Consulting, Inc. (S E&C) under contract No . 568838 
to Progress Energy Service, LLC (PE). To accomplish the technical evaluation, S E&C 
used the following approach common to both units, unless otherwise noted: 

Basis of Evaluation 
•  Maintain existing Peak generator output rating under the new operating 

conditions with natural gas firing. 
•  The performance data used for establishing baseline conditions for 

thermodynamic modeling throughout the effective load range on Unit 2 on 
heavy fuel oil at ratings of 523,392,300 and 200 MWg, and on natural gas at 
200 MWg, respectively. All of the datasets were recorded during 2011 with 
the Unit furnace being relatively clean. Further, the data from HVT 
measurements of Furnace Exit Gas temperature was used to qualify the 
baseline model results. 

•  Boiler drawings and other information used to establish the physical model 
parameters were obtained from the PE drawing files. 

•  The Flue gas Recirculation (FGR) flow rate during the respective tests was 
estimated as being approximately 40 percent at 100% MCR, which was used 
in the technical evaluation when firing oil. 

•  The principal model code is S E&C's proprietary model- Steam Generator 
Performance Evaluation Program. 

•  The load is at steady state conditions. 
•  PE has made substantial design changes to the original arrangement of the 

Primary Superheater (SH Front Horizontal 10" spaced Lower Assemblies) 
with surface reduction 

•  PE has done localized tube material upgrading original arrangement of the 
Primary Superheater (SH Front Horizontal 5" spaced Intermediate 
Assemblies) to protect against overheating resulting from increased furnace 
radiation resulting from the surface removal done in the Lower Assemblies. 

•  The boiler tube material evaluation for comparing the calculated mean metal 
temperature to the maximum allowable temperature is based on AS ME 
Section 1 and Section 2, 2004 Edition. Comparing the calculated tube crown 
metal temperature to the recommended allowable oxidation temperature is 
based on the following tabulation; 

[I Temperature Limit I 
ASTM Temperature -- OF 

Carbon Steel, all grades 850 
SA-209 Tl 900 
SA-213T9 1,000 

SA-213 TIl 1,025 
SA-213 Tn 1,075 
SA-213 T91 1,175 

Stainless Steel , all grades 1,300 

3  
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•  The leakage rate calculated in the air heaters is 6.43 percent, which is 
considered constant throughout the load range. 

•  The header design temperatures applicable to this evaluation are as follows; 
o  Lower Front Horizontal Inlet/Outlet -- 716°F 
o  Intermediate SH Outlet -- 923 °F 
o  Upper Front Horizontal Inlet -- 850°F 
o  Upper Front Horizontal Outlet - 1,035°F 
o  Reheater Outlet - 1,030°F 

Assumptions 
•  Unit 1 & 2 are considered duplicates for the purpose of this technical 

evaluation. 
•  The difference in the tube-to-tube superheater and reheater steam temperature 

were based on a value of 50°F was used for each section analyzed. This is 
linearly prorated from no imbalance at the inlet of the section. Should the 
temperature imbalance be significantly higher on a continuous and consistent 
basis then operating changes would likely be implemented to correct the 
condition. 

•  No allowance is made for transient load changes in the tube and header 
material selection analysis. A reasonable load ramping rate of ~5 percent per 
minute would likely not significantly affect the design and remaining useful 
life of pressure parts given that wide ranging load ramping (and the resultant 
period of overfiring) is generally not a requirement at Anclote. 

•  The motor drive for each Forced Draft Fan is rated at greater than the 4,000 hp 
stated in the available documentation. A resolution is pending. 

Results & Conclusions 
A total of ten different operational cases were established by Progress Energy 
based on a number of conference calls and interim information exchanges. 
•  The results of this technical evaluation indicate the maximum load attainable 

firing only natural gas is 200 MWg. This is the load point presently attainable 
without exceeding boiler tube design temperature limits. Above this point 
both pressure part and operational changes are required. 

•  When firing natural gas the heat rate rises proportional due to the reduction in 
boiler thermal efficiency. As there is virtually no attemporation in the 
reheater and the steam temperature profile is virtually constant the turbine 
cycle efficiency remains comparatively constant between fuel firing scenarios. 

•  The summary tabulation of the significant parameters affected by the fuel 
conversion on each unit, with the design changes jointly decided on and 
recommended is included on the following pages. 

4  
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SIROIS ENGR & CONSULTfNG fNC 
PROGRESS EN ERG Y --ANCLOTE UN IT #2 

FUEL CONVERSION TO NATURAL GAS -- IIr• . 2 
f GR &: l1uflh'r T ill rllIlII,=r • .fIl4tll'Sn S-urrtu'r 

R~tllu.· liu l l 

Case I eM. 2 ea", 3 Case 4 Case 5 
£IJCTRlCAL W AD .A,flj!K 523 392 300 200 
APPROXIMATE BOILER RATING PERCENT OF 

PEAK 98.85 75 57 40
MCR 
BOIl£RlFURNACE CONDITIONS: 
FUEL TYPE .. OIL OIL OlL OlL OIL 
FUEL FLOW .. LBMIHR 282.000 00 275,74800 2 17 .543.00 165,75100 114.47500 
COMBUSTION AIR fLOW LBMfHR 3905.83700 3.819.24300 3.09 1.46 1 00 2,360 106.00 1629.99200 
FLUE GAS FLOW INCLUDING fGR LBMIHR 5.444 188.00 5,323,48800 4.242. 144.00 3.334. 13200 2,664,67300 
FLUE GAS RECIRC fLOW . LBMIHR 1.256,35 1.00 1 228497.00 933. 139.00 808,27400 920.206.00 
FUEL HEAT INPIIT MMBTU/HR 4.875 SO 4.76740 3,76 1 10 2.86568 1.979 16 
FURNACE EX IT OAS TEMPERATURE(FEln'\ F 2, IM 41 2, 1730U 2.112 1 S :i.05~ II I ~l,Q 21 
EXCESS AIR ........ % 3.79 379 6.49 6.70 670 
BOlLER EFFICIENCY % 8840 8851 8907 8968 8969 
BURl'IER-nLT l'OSmON DEGREES f815 ' 825 1·' (1l 16 '& 
FLUEGAS RECIRC PERCENT )000 1000 211 10 3200 5~ 75 

MAIN ;TEAM CONDITIONS: 

FLOW .. LBMIHR 3,748,092.00 3.507 ,207 00 2.674.7 14 .00 1.987.249.00 1,338 ,422.00 
TEMPERATURE. F 953.72 986 12 1,005.19 I 005.59 1.00663 
PRESSURE .. ..PSIG 263000 241510 2.433.15 2,38498 2371.63 
BOILER DRUM DATA .· 
PRESSURE. . PSIG 2,775.00 2,633 71 2.576.29 2,44332 2,443 l2 
SLOWDOWN FLOW ........... LSMlHR 3,748.00 3.50700 2675.00 I 987 00 1 33800 
FEEDWATER INLET CONDITIONS 
TEMPERATURE . f 48300 472 20 446.15 41852 38285 
1;7' HOT REHEATCONDI710NS 
FLOW L BMIHR 3,))3 ,056 00 3,203.88600 2,428,16800 1.8 11.464 00 1.222.589.00 
TEMPERA11JRE F <)<)qAI 1,00000 99'l )9 96&')1] qJ84& 

PRESSURE. PSIG 53600 51449 401.78 294 21 18877 
1ST COLD REHEAT CONDITIONS. 
FLOW . .LBMIHR 3,333056.00 3,124.921.00 2.383 17000 I 770.63 9 00 I 192,53400 

TEM PER," TURE F 60800 63630 605 18 55638 52849 
PRESSURE... PSIG 58000 558.49 422 78 31521 20977 
DESUPERH£ ATINGSPRAY FLO W, 
SU"l:KHEATER SrRAY LB~1n1R - 12178100 I~5,11l1 00 7(1 ,75800 

151 REHEA'fER SPI{i\Y LBM/IIR 18,%500 ," ,<)1)8 ()(I 40.S25011 In 055 00 

SUP£lUfEATER ClRC UlT TERMINAL TEMPERATURES 
SATllRAnON TEMPER,~TURE F 
SUPERHEATER STRINGER TUBES F 69238 68381 68555 68457 68578 
~I A TEN <;\ II'ERHEA TER F1116F 

()e,u '"' 
70197 b'll! H 707 lJ 71014 7 1() ~R 

PRIMARY SIJPERIlEAIER FrQl1 F 
DdJI.!,n) 75 1 57 7UOO7 78755 H17~ ~1)le, 

SUPERHEATER SPRA Y F (850 F 
Design) 75 1 57 760.07 74662 75078 766.38 
flNISllINO S\I]'ERHEATER F/I ,OJSF 
1'id'1IIt1 '~17~ QS& 12 Ill(\51Q I ,~)'i 5" I.llOO h1 

1.'iT REHEATER CIRCUIT TERMINAL TEMPERATURES. 
REHEATER SPRAY.. F 655 F DeslRn 608.00 59724 574.66 519.59 486.3 J 
PRIM ARY REHEATER. .F 763.54 757.0 1 759.20 761 65 752.56 
REAR VERTICAL REHEA"fER F 78371 777 73 774.48 790 3 I 779 75 
FORWARD VERTICAL REHEATER . F 804 10 79871 789.87 791 68 795.97 
ffNlSHING REHEATER F(J .030 F 
DesIgn) 99941 I 000.00 999.39 966.90 93846 
ECONOMIZER ClRCUITTERM1NAL TEMPERA TURES. 'i 

Sirois Engineering & Consulting, Inc. 

C..c 6 C... 7 Cast' 8 Ca<e 9 Case 10 
523 ]92 300 200 

PEA K 9885 75 57 40 

GAS GAS GAS GAS GAS 
234,04500 215.72400 170. 172 00 131 . 162.00 90.56 1 00 

4.037.50300 3.72 1,441 00 3.012.000.00 2,321 534.00 1,606,061 00 
5.168,57400 4.3 70.253 .00 37 16.777.00 3. 188.50600 2,375.27 100 
897.02500 43308800 534 .60500 735 809.00 678,649.00 

5.32770 491064 3.873 72 298572 2,06 148 
2 '95 75 23 1577 :! JOlt 26 2.1l3M l,"SJ ...., 

3 79 3. 79 649 6.49 6.70 
84 48 8461 84.94 8543 8483 

- 10 -20 -20 -20 - 198 

1100 1100 loBO 111 01' 4(11)(1 

3.748.09200 3.507.20700 2,674 ,71400 1.987.249.00 1.338,422 00 
I DOS 00 1,00499 1,005.19 I 00559 1,006.63 
2,63000 2,415.10 2 433.15 238498 2,37 1 63 

2,77500 2.633.71 2.576 29 2.443 32 2.443 32 
3 748.00 3,50700 267500 I 98700 I 38 00 

48300 472.20 446. 15 4 18.52 38285 

3.423 .92000 3, 127.63500 2.383,1 70 00 1,770,63900 1, 192 534.00 

LOOOOO 1.00000 ttl!Q05 ? 88 -17 " 50~) 

53600 514 49 401.78 294 21 18 877 

3.3JJ 05600 3.124,92100 2,383. 170 00 1,770 63900 1,192.534.00 
635.00 646.30 605 .18 55638 528.49 
580.00 558.49 42278 315.21 209.77 

2 1,bJQ()(I 1,,(}I1~O(I 17q.16~ 00 ~l" ,1~S()() 110,'15500 
"Il,S6-l0n 1,1 1,'00 -

69389 68372 685 93 68824 68729 

701\ ~J 701 15 712bJ ~, 'I', Inn7 

771 'XI nu7" ~!15 10 86(113 84" )q 

76732 76925 742. 79 73287 75652 

IOOSIKl I.~ ' 'J') 1.005 1<1 I.00SSQ 1,00661 

59373 644 86 605.18 55638 52849 
744 27 766.19 754 15 775 17 76567 
764 58 783.27 76737 80255 790.43 

78523 80079 78059 803.85 805.51 

I 00000 1.00000 98995 98847 95023 
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ECONOMIZER F 52277 51451 490 00 -149 03 441 66 
ECONOMIZER STRINGER TUflFS F 54 1 66 534 65 50399 49 1 12 46256 
SUPERHr-.ATF:R ("fROl/T OUTlES: 
SUPERHEATER STRINGER 
TUBES. . MMBTUIHR 16273 161 95 128 25 W635 77 64 
PLATEN SUPERHEATER. MMBTUfHR 153. 17 15036 13 1 99 90 58 58.45 
PRIMAR Y SUPERHEATER MMBTUfHR 34542 33599 271 6 1 22053 157.99 
~lN ISI IlNG SUPER HEATER .MMBTU/HR 69824 664 65 577 79 409 27 25373 
1ST REHF.ATER ClRC(I!T OU1fF.S 
PRIMARY REHEATER . ...MMBTUfHR 30866 304 70 254 14 24260 17330 
REAR VERTICAL REHEATER . .MMBTUfHR 38 16 3759 20 41 2757 1731 
FORWi\RD VERTlCAL 
REHEATER .MMBTt:ll lR 38.53 37.99 2045 161 1040 
FINISHING REHEATER. .. MM BTUIHR 356.2 1 351.86 271.68 16701 9035 
ECONOMIZER CfRC(}ll 0UT/ES: 
ECONOMIZER .. MM BTUIHR 17089 16860 124.19 6330 79.59 
ECONOMIZER STRINGER 
TUBES . MMBTUIHR 84.34 8341 40.76 8551 2906 
CONVECrrVF. SECTION HEAT TRANSFER SURl·ACE 
AREAS. 
PLATEN SUPERHEAT ER. .S FT 298200 2 982.00 2982.00 2982.00 2,98200 
PRIMARY SUPERHEATER . SOFT 159 1700 15,9 17 00 159 17 .00 15 ,91700 15917.00 
FfN lSHING SUPERHEATER. SQFT 54301 00 54 )0 100 54,)0 I 00 54,301.00 54301 ()() 
FfN ISHING REHEATER ... ... SOFT ,10 97400 40974.00 4097400 40,974 .00 40,97400 
SUPERHEATER STRINGER TUBES . .S FT 16,39900 16.399.00 16,399.00 16,399 00 16,39900 
FORWARD VERTICAL REHEATER . .......... S FT 5 466.00 5,466 00 546600 5,460 00 5,466.00 
REAR VERTICAL REHEATER .. . SOFT 7744 00 7,74400 7744 .00 7,744.00 7744.00 
ECONOMIZER STRINGER TUBES .SQFT 13393.00 13 393 00 13393.00 13 393 00 13 ,393.00 
PRIMARY RE1-IEATER SQFT 86660 00 86,660 00 86660.00 86660 00 86,660.00 
ECONOMIZ ER .. . . .... . S FT 20,39500 20,39500 20,395.00 20,395.00 20,395.00 

FLUE G,~S INUT T/i..\4I'ERATURES: 
PLATEN SUPERHEATER .F 2,1844 1 217300 2 122.15 2059 II 1,869.27 
PRIMARY SUPERHEATER. . F 2,099. 12 2,087.33 2027 39 I 976.74 1,802 02 
ffN IS1-IING SUPERHEATER .. F 1 9 11 39 1,900.54 I 83 8.45 I 78235 1,62527 
FINISHING REHEA TER F 1,492.07 1,491.82 1,389. 11 1,37439 1,303.70 
FORWARD CAV rry F I 276.85 I 274.37 1,175 .06 I 208 67 I 192 .53 
SUPERHEATER STRINGER TUBES F I 257 52 I 254.59 I 156.75 I 182.68 I 161 54 
FORWARD VERTICAL REHEATER . .... F 1.1 63.83 1,159.25 I 060.29 I 083.50 I 073.57 
SCREEN .. .. F I 13924 I 13443 I 043 17 1,081.22 I 059.52 
REAR VERTICAL REHEATER F 1,128 19 1 123 .23 1,033 .34 1,06892 '1 ,046.62 
ECONOMIZER STRINGER TUBES. F 1,1 0354 1,098.38 1,016.04 1,039.63 1,023.39 
REAR CAVITY .. . F I 054 .67 1,048.92 987.62 956.5 1 994.6 1 
PRIMARY RE1-IEATER . .. F I 03982 1,033.84 97223 93856 968.70 
ECONOMIZER. . F 840.85 832.80 760.28 68072 73999 

AIR HEATER PERFORMANCE 
INLET FLUE GAS CONOmONS' 
FLOW. . LBM/HR 4.19E+<I6 409E+<I6 3.3 1 E~06 253 E+<I6 I 74E+<I6 
TEMPERATURE .. . 72792 7 18 .71 65422 6 11.29 631.41 
OUTLET FLUE GAS CONDITIONSruNCORRECTED 
TEMPERATURE .... 36374 360.78 32776 29 1.91 29275 
HEAT CAPACITY FLUE GAS .... BTUILB 0270 0270 0.267 0266 0.266 
OUTLET FLUE GAS CONDITlONS(CORRECTED) . 
FLOW ... .. . . LBMlHR 4.46E+06 436E+<I6 3.52E+06 2.74E+06 I 89E+<I6 
TEMPERATURE .. 349.13 346.48 315.29 278.58 279 47 
LEAKAGE. 6.43 1 6.43 1 6.43 1 8367 8.367 
HEAT CAPAC ITY Of LKG AIR...BTU/LB 0.246 0.246 0.246 0246 0.246 
HEAT CAPACITY OF FLUE GAS BTUi LB 0262 0.262 0.26 1 02 59 0259 
INLETCOMBUSnON AiR CONDmONS 
FLOW. . LBMfHR J.9 1Ef06 3 82E+06 3.09E+<16 236E+06 1.63E ' 06 
TEMPERATURE 1070 1097 109.7 1104 111 9 

6 

520.76 509.16 48723 453 87 442 .12 
541 65 52906 502 0 1 50074 46392 

18249 16082 12788 11 3.69 79.04 
182 65 174 10 15032 106 27 6473 
387 19 353 .81 284.36 24003 16755 
757 .94 673 19 590 51 45223 267.92 

3 12 .10 21999 199 15 210 .90 148.74 
J9.82 30.28 1740 2573 1539 

4037 31. 10 1735 I 50 944 
40259 33993 266.45 172. 14 8959 

16 1 II 14661 I i3 63 67 . 17 77 69 

92 59 81 62 41 99 92 .19 2938 

2.98200 2982 00 2982.00 2.982 .00 2,982.00 
15,917 00 15 9 1700 15917.00 15917 .00 15 ,9 1700 
54301.00 54,30 1.00 54,301 00 54,301 00 54,30 1.00 
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•  With the recommended pressure part changes, except for the PSH Outlet 
operating between 200 & 300 MW firing gas, resulting in terminal steam 
temperature exceeding 950°F, with a 923°F header design limit, the terminal 
temperatures leaving respective sections of the boiler are all within or at the 
stated temperature limits specified. 

•  The flow limit of the total main steam spray attemperation system is reported 
by PE as - 300kpph. This value is unconfirmed based on conversation with 
Plant personnel, but without superheater surface adjustments and changes to 
operating techniques, the predicted spray flow is >200 kpph when operating at 
MCR conditions firing gas. 

•  To maintain constant electrical rating without compromising design tube & 
header design temperature levels, the combination of PSH surface reduction ­
all of the tubing spaced at 10 inch lateral spacing, and operating adjustments 
as tabulated in burner tilt angle and reduced FGR were successfully used to 
minimize RH spray flow and maintain reasonable HP to IP steam temperature 
differentials that will conform the TG OEM operating limits throughout the 
entire load range for a tandem turbine configuration. The PSH surface 
adjustment concept is illustrated in the following sketch depicted in red. 

PSH with Modified Surface Arrangement 

•  With the above PSH design change, the Unit 1 & 2 PSH tube metal 
temperatures slightly exceeq the 2004 ASME Code temperature and oxidation 
temperature limits at the 300 MW firing rate - worst case load point -- with 
100% natural gas in all burner elevations and using tilts controlled to -20 
degrees maximum and FGR to maintain RH steam temperature to the design 
level. See the comparative graphed results below. 

8  
Sirois Engineering & Consulting, Inc. 

PEF-120103-E1-00120 



BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

I Progress Energy Anclote 
Units 1 & 2 Platen & Primary SH 

I 1,100.00 

1,000.00 

<D 
"-­
::::l  .......  900.00 ro 
"-­
<D 
c... 
E 800.00 

<D 
~ 

700 .00 

600.00 

-

/ I -/ ...- . . /
:_;::"': w. ' - ... -- .­

Platen SH Primary SH 

o 20 40 60 80 100 

Developed Tube Length 

Progress Energy Anclote  
Units 1 & 2 Platen & Primary SH  

Case 9 - 300 MW - Gas 1,100.00 

1,000.00 

<D 
"-­
::::l  .......  900 .00 ro 
"-­ L<D 
c... /1

800.00 - /E I 

C--'lse 4 - 300 ~0iL
_ 

,//."L
1 - Code Allowable 

"....-/' I
--'* i - Qlcidation Limit 

~-- ~, .. -, . • Bulk Steam 

---' ~ ". I • • Imbal. Steam 

- Mean Metal -.--.~'- -~ -, -' 4-­
Crown Metal 

, ' ._. -' -:. ::. : :. : , -- " - ' .-­

LJ~
___ ---1 , 
- Code Allowable ....- - ,...- - Oxidation Umit ,-- ..--- ,./ . .. Bulk Steam ~ -- * 

Imbal. Steam , -/ ' - .- - .• 
...- . ' ­ - Mean Metal 

I . "" . .. ,. Crown Metal <D / t- J ,.- -:---- .. -' 
~ / -' _ / .- . . ~.- . . ,- - . .../

700 .00 
f-

Platen SH Primary SH 

I600 .00 

20 40 60 80 100 

Developed Tube Length 

• To optimize the boiler operation with respect to preventing significant 
9 

Sirois Engineering & Consulting, Inc. 

PEF-1201 03-El-00121 

http:1,000.00
http:1,100.00
http:1,000.00
http:1,100.00


BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

reduction in the remaining life of the Platen and Primary Superheaters, and 
prevent having to do a tube material upgrade appropriate operational changes 
should be considered. Among the operational changes suggested for further 
consideration:(1) Operate with only the two or three lowest rows of burners in 
service, (2) Co-fire with a small fraction of fuel oil to alter the furnace heat 
transfer characteristics, or (3) Use the tilts to a (more than a -20 degree 
position) downward angle and accept a reduction in hot reheat steam 
temperature at this lower load level if additional FOR usage drives up the PSH 
outlet temperature to an excessive level. 

•  Based on recent experience on the fuel conversion of similar units for another 
utility company the physical condition of the Lower Front Horizontal 
Inlet/Outlet Header, which is fabricated with Carbon steel, should be checked 
as the entering steam temperature will rise by approximately 15°F. 

•  The Reheater and the Finishing Superheater are not significantly affected by 
the fuel change. Furthermore, the reduction in the PSH surface assists in 
carrying a higher Reheat steam temperature level throughout the load range. 

•  Should PE need to return the unit to HFO firing, there will be a decrease in 
main steam temperature of ~50°F at Peak load resulting from the removal of 
the PSH surface. Operational changes, such as use of the existing OF A 
ports,may be sufficient to minimize this steam temperature shortfall with a 
change in tilt position, excess air or FOR flow. At lower load points firing oil 
both main steam and hot reheat steam temperatures are expected to be 
controllable to their 1000/1 OOO°F design points, but with reduced spray 
attemporation flow needed. 

•  The Unit was evaluated for the possibility of increased resonant (vonKarman 
vortex shedding) vibration problems in the boiler convection pass. A detailed 
analysis of the base MCR load case firing oil compared with firing natural gas 
was done. The results of the analysis indicate no significant increased 
vibration potential firing natural gas as tabulated in the Results section of this 
report. The principle reason for this is the fact that because of the need for 
less FOR flow when gas firing, the velocity profile throughout the Unit is 
lessened. 

•  The fuel change when operating at Peak Load is expected to increase the 
combustion air flow by ~3.3 percent when operating with 3.79 excess air and 
increase the respective pressure drop by only 1.5 percent from 40 to 40.6 iwg 
as the reduced flue gas flow through the boiler is offset by additional air flow 
in the ductwork and the air heater. Refer to Appendix 3 for the graphical 
representation of the performance changes depicted on the FD curve. With 
the FD fan already having been tipped, it is reasonable to expect that FD fan 
performance is less conservative than that represented and that drive motor 
power requirement is higher than originally estimated. 
Based on the evaluation of the Forced Draft (FD) fan motor drives this could 
be considered a sufficient change to result in an impact on the FD fan motor 
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drive system with the full load amps now well above the full load amp level 
and operating within the Service Factor. Given the motor is operating at the 
limit of the Service Factor it is expected that without an uprate the motor drive 
will cause a Unit derate of ~3.5 percent from the Peak Rating. 
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INTRODUCTION 
Sirois Engineering & Consulting, Inc. (S E & C) contracted with Progress Energy 
Services, LLC (PE) to do a specific scope of work on Anclote Units 1 & 2 consistent with 
the following scope of work associated with converting these units to operation with 
natural gas. . S E&C was asked to perform boiler performance modeling and 
engineering services specifically to: 

1.  Increase one (or more) levels of natural gas capable burners to increase the nat. gas 
fired fraction higher than the present 40 percent capacity. 

2.  Establish the maximum load attainable on natural gas without infringing on existing 
design or operational limitations. 

3.  Determine impacts to unit heat rate 
4.  Determine total gas consumption at full load. 

Based on the above scope, the following tasks were proposed to address the impact of 
combustion modifications for fuel conversion on the boiler performance, for the boiler 
set: 

1.  Develop baseline boiler performance at three load points utilizing file reference 
operating data provided by Progress Energy, which corresponds to the initial MCR, 
75-S0 percent MCR and 50-60 percent MCR load baseline conditions of the boiler 
firing heavy oil alone and in combination with one and two lowest burner rows firing 
gas; a total of nine (9) conditions evaluated. 

2.  Using the baseline model results, extrapolate modeling cases to include the maximum 
fraction of natural gas firing corresponding to load by using one or more additional 
burner rows converted to being gas capable. This may include gas only and or gas/oil 
cofiring cases as a function of load. 

3.  If suitable reference boiler performance is not available, a baseline test will be needed 
to establish an accurate, representative database for 1., above. This is an option to the 
base scope of work. 

4.  Perform an analysis of the existing superheater, header and link piping for 
compliance with 2004 ASME Section 1 compliance requirements. The focus will be 
on those sections susceptible to the effects of converting an oil fired unit to natural 
gas. This will confirm that surface modifications or pressure part material upgrades 
are not needed. The flow capacity of the spray attemporation systems will be 
evaluated. 

5.  Perform an analysis of the existing economizers. The focus will be on the conditions 
and remedies that could possibly result in an unacceptable steaming condition. 

6.  Based on file and test information, assess the combustion air FD fan system for 
adequacy when firing natural gas at the Full Load point. 

7.  Assess the potential for boiler vibration when firing natural gas. This is an option to 
the base scope of work. 

S.  If load derating or heavy RH sprays are acceptable options, a detailed steam cycle 
impact study may be required. This is an option to the base scope of work.  
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9.  Prepare a report addressing the findings, conclusions and recommendations 
associated with this Scope of Work. 

This evaluation was performed at Peak load, MCR load, and a number of lesser ratings to 
assess the worse case condition related to the capability of the existing units to meet 
performance requirements after modifying the combustion system for the fuel 
conversion. Low NOx operation was not an integral part of this evaluation, but 
conversations with PE were held as to how the common combustion teclmologies applied 
in their future may impact boiler operation. Flue Oas Recirculation (FOR) is the most 
cost effective means of reducing NOx emission levels when firing natural gas. The two 
most common methods of introducing FOR are; (1) Induced FOR utilizing the FD Fan as 
the mixing device to blend a nominal quantity (7-12 percent) flue gas into the 
combustion air stream and provides the motive force to supply the windbox; and (2) bulk 
mixed FOR which utilizes a fan to supply up to 30-35 percent FOR through mixing 
devices located in the hot combustion air ducting. In both cases the boiler performance 
and operation is affected. In all likelihood Induced FOR can be integrated without 
additional boiler modifications but regular FOR would reqire additional system changes 
to achieve Peak Load Rating. 

For the purpose of this analysis, both boilers are considered to be of an identical design 
and arrangement. Further, PE has confirmed that modifications to the original PSH were 
done on both units. 

This modeling teclmique and the results obtained have been qualified and confirmed with 
the pre-conversion predictions on a number of actual fuel conversion and NOx reduction 
projects of identical design and of a similar or higher rating. 

Anclote Unit 1 and 2 are duplicate Combustion Engineering (now Alstom) units each 
rated at 556MWe. These boilers are Assisted Circulation radiant boilers, El Paso 
configuration, single reheat, pressurized draft system with single furnace, tangential 
firing pattern with five levels of nozzles (20 burners total). They are rated with a MCR 
main steam flow of3,558,662Ib/hr at a superheater outlet temperature of 1005°F at 2500 
psig. Corresponding reheater steam flow at MCR is 3,172,213 lb/hr at inlet conditions of 
635°F at 551 psig, and outlet conditions of 1000°F and 523 psig. Steam Temperature 
Control load is predicted to occur at 1,779,331 Ib/hr main steam flow and 1,618,417Ib/hr 
RH flow. These units also have a peak load rating of 3,748,092 lb/hr main steam flow 
and 3,333,056 lb/hr RH flow. The units were commissioned in 1974 and 1978, 
respecti vel y. 
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BASIS OF EVALUATION 
Progress Energy was well prepared to specify and review the technical information 
needed to perform the boiler modeling evaluation. 

As agreed to with PE project management personnel , the following guidelines were 
followed in executing the modeling: 

•  Maintain the ability to operate at Peak Rating main steam flow and the steam 
temperature control range under the new operating conditions. 

•  Although it is a low likelihood, allow for the switch back to heavy fuel firing 
without imposing severe operating restrictions. 

•  The performance data used for establishing baseline conditions for 
thermodynamic modeling throughout the effective load range on Unit 2 on 
heavy fuel oil at ratings of 523,392,300 and 200 MWg, and on natural gas at 
200 MWg, respectively. All of the datasets were recorded during 2011 with 
the Unit fumace being relatively clean. lfthe furnace was not relatively clean 
the furnace heat absorption would be lower and the results of the comparative 
boiler performance evaluation firing natural gas would not be representative 
being overly conservative resulting in more extensive design changes 

Further, the data from HVT measurements of Furnace Exit Gas temperature was 
used to qualify the baseline model results. See Appendix 1. 

•  In the dataset used to develop the baseline boiler performance model , 
referenced in the bullet above, a few of the parameters required for 
completing the modeling input data were missing and were assumed based on 
experience on other similar units. For example, there was no data on 
individual tube metal temperatures available. Therefore, reasonable 
assumptions were made based on previous experience on converting similar 
units. 

•  Based on discussions with Progress Energy personnel involved in this 
evaluation, the following tabulation of operating cases were evaluated; 

Case 
1 

Case 
2 

Case 
3 

Case 
4 

Case 
5 

Case 
6 

Case 
7 

Case 
8 

Case 
9 

Case 
10 

ELECTRJCA L 
LOAD... ..MWR 523 392 300 200 523 392 300 200 
APPROXIMATE BOILER 
RATING, % OF MCR PEAK 98.85 75 57 40 PEAK 98 .85 75 57 40 
FUEL 
TYPE. . .. .. .. ..... .... . .... ... . 

OIL OIL OIL OIL OIL GAS GAS GAS GAS GAS 

•  Based on a review of the trends in boiler performance parameters compared to 
the 523 MW case, S E & C considers the data sets recorded at - 200 - 400 MW 
ratings used as being representative of accurate boiler performance firing oil, 
and at 200 MW firing gas. The most demanding operating conditions on the 
boiler is between 200 and 400 MW, which is typically the case with large 
tangentially fired boilers. 
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•  Original boiler drawings and other information used to establish the physical 
model parameters are from PE files located at the Plant. 

•  The FOR rate used for steam temperature control for the baseline test is 
estimated at ~40 percent with heavy oil ~mdreduced FOR quantities with 
natural gas to control reheat steam temperature. The FOR rate was back 
calculated at each load point using the HVT readings as a reference point 
operating throughout the load range firing oil. 

•  The load is at steady state conditions. 
•  The boiler tube material evaluation for comparing the calculated mean metal 

temperature to the maximum allowable temperature is based on ASME 
Section 1 and Section 2, 2004 Edition. Both boilers were originally designed 
to ASME standards in effect in 1974. During this time span, the ASME 
design criteria of the relatively high alloy materials in the superheater and 
reheater sections have allowed increasing the allowable stress by about 2.5 
percent. This is a very nominal change that has no impact on the outcome of 
the Anclote evaluation. 

•  The original heating surface in the S.H. Front Intermediate Assemblies on 10" 
centers was partially removed (a 1 0 ft. section) many years ago. This design 
change has been confirmed by PE. 

•  Tube material upgrading to SA-213 Tn was done on the partial length 
sections exposed to furnace facing tubing has also been done in the S.H Front 
Intermediate Assemblies on 5" spacing when the surface removal was done in 
the 10" spaced section. Also tube material upgrading was done in the Platen 
SH located directly over the furnace 

•  The boiler tube material evaluation for comparing the calculated crown metal 
temperature to the recommended allowable oxidation temperature is based on 
the following tabulation; 

Temperature Limit OF 
ASTM 

Carbon Steel, al1 
grades 

850 

SA-209 T I 900 
SA-213 T9 1,000 
SA-213Tll 1,025 
SA-213T22 1,075 
SA-213T91 1,175 

Stainless Steel , all 
grades 

1,300 

•  The superheater and reheater steam temperature imbalance temperatures are 
based on estimated section data, with 50°F for all the Superheaters except the 
Platen Superheater and the Reheater. A value of 100°F was used in the Platen 
SH because of its location directly over the large furnace. S E&C's 
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experience is that these margins are representative of normal operation, not 
being overly conservative. 

•  Based on the baseline data at MCR firing oil, the air heater leakage was 
calculated as being 6.4 percent. This rate was used throughout the load range 
and for both fuels. Should the leakage rate be significantly higher than this 
value, the impact is on the Peak Load FD fan and motor drive capacity. 

•  The model input data for the air heater and the boiler is summarized in 
Appendix 2 for the ~520MW load on Unit 2 firing heavy oil. 

•  The vibration analysis was calculated for all of the sections in the convection 
pass, comprised of the Primary and Secondary superheaters, the High 
Temperature and Low Temperature Reheater sections, and the Screen. The 
Economizer was not analyzed as it is finned surface and arranged in a 
staggered lattice structure, which is not conducive to vibration. Calculations 
were done at the inlet and outlet of the sections and the test was done for both 
the width and the length of the respective sections. 

16  
Sirois Engineering & Consulting, Inc. 

PEF-120103-EI-OO 128 



B01LER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

ASSUMPTIONS 
The following assumptions are considered representative reasonable for evaluating large 
boiler operation and perfonnance in the electric utility industry, and specifically the 
Anclote units. The infonnation gathered from PE to perform this evaluation further 
supports this position. 

•  The electrical generator rating changes proportionately with the main steam 
and reheat steam flows. 

•  No allowance is made for transient load changes in the material selection 
analysis and that existing boiler metals are suitable for load changes of ~25 
MW/min. 

•  The boiler tubes have no scale on either the outside or inside surfaces factored 
in the material selection analysis. 

•  The tube metal analysis utilized the lowest wall thickness and/or alloy in the 
respective sections. This results in the most conservative calculation results. 

•  The difference in the tube-to-tube superheater and reheater steam temperature 
were not reported at Anclote. Based on experience the differential 
temperature of 50°F was used for the PSH, FSH and RH sections analyzed. A 
value of 100°F was used for the Platen SH. This is linearly prorated from no 
imbalance at the inlet of the section. 

•  To maintain constant electrical rating, burner tilt and FOR are the initial 
means employed to maintain design steam temperature levels without 
incurring any RH spray attemporation throughout the load range. If these 
methods are not sufficient then equipment design changes are considered. 

•  The Primary Superheater outlet header and the link piping cormection to the 
Finishing Superheater are designed for 923°F, based on information provided 
by PE. 

•  The excess air can be controlled to 3.79 percent on either fuel at loads 
exceeding 400MW. This corresponds to 0.801% excess 02 at the economizer 
outlet (wet basis) . Below 400 MW, the excess air is 6.49 through 6.70 percent 
on either fuel. 

•  The FD fan motor drives are reported as being 4,000 hp at 1171 rpm with a 
1.15 S.F. Based on actual data, the motor drives are actually operating well 
within the 1.15 Service factor indicating that the tipped FD fans are routinely 
operated at their design limit. 
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RESULTS 

Boiler Performance 
•  The Detailed Results of the boiler perfOlmance for the ten cases evaluated are 

included in Appendix 3. 
•  With the existing heating surface areas and arrangement, the critical point 

firing natural gas will occur at greater than 200 MW load, where the PSH 
outlet temperature will be the highest (and expected to exceed the design 
temperature), the main steam spray will be a near maximum. 

•  There is an increase in Furnace Exit Gas Temperature at a given rating when 
firing natural gas. This normally ranges from 100 to 200°F at high load points 
and is attributed to the lower boiler efficiency and reduced luminosity in the 
furnace with natural gas. 

•  The resultant increases in the gas side effectiveness results in an increase in 
SH spray flow rate and increases the potential for undesired RH spray flow, as 
indicated for the respective main steam flow conditions listed. 

•  The respective tube metal temperature diagrams for the Platen & Primary 
Superheater, Finishing Superheater, and the Primary Reheater and High 
Temperature Reheater, for each case with the surface adjustment made in the 
PSH, are included in Appendix 4: 
o  Platen Superheater. The design temperature of the gas touched tubes 

originally fabricated with 1-5/8" diam. x 0.180" MW SA 209 T I of 800°F. 
These tubes were upgraded to SA-213 T22 in 2006, which raises the 
allowable temperature much greater than the ~850°F expected at the Case 
8 conditions (392 MW firing gas. Therefore the existing design is 
adequate. 

o  Primary Superheater. The calculated tube metal temperatures of the 
revised PSH arrangement are all within the (acceptable) allowable range 
for ASME Code and Oxidation Temperature limits at the maximum 
Allowable Working Pressure (MA WP) under all operating conditions. 
The middle finishing segment of the section is expected to operate very 
slightly above its respective design points at the 300MW load point when 
firing gas. The weakest point is the SA209-Tl1 and the SA213-Tll outlet 
sections where the maximum temperature exceeds the design point by 
more than<50°F. For theses alloys, this condition is considered marginal 
for long-term service and condition monitoring is required to prevent 
accelerated damage and shortened life. 

o  Finishing Superheater. The calculated tube metal temperatures are all 
within the acceptable range for oxidation and ASME Code temperature 
limits at Maximum Allowable Working Pressure (MA WP) under all 
operating conditions. The entire section is expected to operate at or very 
slightly above its respective design points, at all load points when firing 
gas. For theses alloys, this condition is considered acceptable for long­
term service without incurring accelerated damage and shortened tube life. 
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o  Reheater (backpass andJorward pass sections). The Primary Reheater 
(PRH) analysis metal temperatures, using a total tube-to-tube imbalance 
temperature of 50°F, are all acceptable with the oxidation temperature 
limits under all operating conditions with heavy oil and natural gas. The 
weakest point is the SA213-T22 section of the Outlet section of the RH. 

o  Headers and Link Piping. Based on OEM published information the 
respective design points for the respective headers are; 

o  Lower Front Horizontal Inlet/Outlet -- 716°F 
o  Intermediate SH Outlet & Link Piping -- 923°F 
o  Upper Front Horizontal Inlet -- 850°F 
o  Upper Front Horizontal Outlet - 1,035°F 
o Reheater Outlet - 1,030°F 

With the revised heating surface layout in the Primary SH, none of these 
components are expected to operate at temperature levels exceeding their 
respective design points under any operating condition on either gas or oil. 

•  The boiler performance was optimized using burner tilt positions that do not 
exceed minus 20 degrees so as to reduce the possibility of damaging the lower 
furnace components by overheating. Lowering the burner tilt position further 
could provide slightly more furnace temperature control at the cost of 
significant upgrade in lower furnace refractory and the setting. At Anclote 
this added capability would be offset with a need for more FOR needed to 
control the main steam - hot reheat temperature differential temperature to the 
maximum limit usually imposed by the turbine OEM. 

Spray Attemperation Systems 
Based on confirming comments by PE the total SH spray attemporation flow capacity is 
~300 kpph (based on flow transmitter range). This compares with a predicted total spray 
flow requirement of~235 kpph under partial load conditions firing natural gas. 
Therefore, there is a 28 percent margin in capacity to insure the boiler operation is 
properly managed throughout the load range firing natural gas. 

The cases were run with only a nominal amount of 'emergency' Reheat spray 
attemporation, , which results in no impact on the heat rate. Therefore, neither the flow 
capacity of this system nor the capacity of the boiler feedpump system is affected. 

Vibration Analysis 
The results of the analysis related to the resonant condition reSUlting from the relationship 
of vortex shedding frequency to the natural frequency of the gas column analysis 
indicates there is a low probability of a low-cycle (first or second harmonic) resonant 
vibration in any of the boiler convection pass sections under any operating condition 
firing either fuel. The reason for this is there is a relatively high percentage difference 
(>20 %) between the natural frequencies of the gas column in the respective sections of 
the boiler compared to the vortex shedding frequency that exists simultaneously with 
relatively high value of the Chen Number (> 2000). Please note that there is no 
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significant difference in probability of vibration problems occurring in any harmonic 
mode for either fuel at locations between vertical stringer tubes spans or across the Unit 
width. See Appendix 5 for comparative results between oil and natural gas. 

Draft Equipment Capacity 
Forced Draft Fan 
As the FD fan is a Westinghouse-Sturtevant backward inclined, DWDI centrifugal rated 
at 570 kcfm and 48 iwg with a constant speed 1190 rpm motor rated at 4,000 hp with a 
1.15 Service Factor. The amperage is 502 amps. At Peak Load the flow is expected to 
be 512.6 kcfm at 40.59 iwg. 

The predicted performance is n()ted on the FD Fan curve de icted below. 

-: 

Based on the motor amperage readings of 553 and 574 amps, respectively, taken during 
the oil firing test, versus the 502 amp rating, it is expected that motor amps at peak load 
gas firing will exceed the red line limit even if a 15 percent service factor is allowed 
bringing the maximum amperage attainable to 577 amps. 

Gas Recirculation Fan 
As depicted on the fan curve, the FGR fan is rated at 676 kcfm and 19 iwg with a 
constant speed motor rated at 2,000 hp. At Peak Load firing oil the flow is expected to be 
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624.2 kcfm at ~12 iwg. Therefore, the fan should be adequately sized for any operating 
condition imposed. 

Based on the motor amperage reading taken during the oil firing test 116 amps is 
significantly below the motor rating of 267 amps. it is expected that motor amps at peak 
load gas firing will be even lower than that when operating on oil. Therefore, there 
should be ample static pressure motor drive margin without operating in the motor 
service factor. 
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CONCLUSIONS 
The following comments are based on the analyses perfonned; the results analyzed, and 
are considered suitable to establish a way forward regarding operating limits associated 
with converting these units to operate with either fuel oil or natural gas: 

1.  The boiler thennal performance analysis ranging from a lower load point of ~35 
percent through to the 3,748 kpph peak rating was successfully run for both 
natural gas and heavy fuel oil. 

2.  The change in boiler efficiency and furnace heat absorption resulting from the 
fuel change will impose significant changes in design and operating 
characteristics that may affect long term boiler reliability if not addressed at the 
outset of conversion. The specific items are addressed in the 
RECOMMENDATIONS section of this report. 

3.  At the Peak Load rating, Anclote Units 1 & 2 can accommodate natural gas firing 
without; 

1.  Exceeding the FD fan head and flow capacity limit although, the motor 
drive maximum amperage may be exceeded with either fuel based on the 
most current information received 

11.  Incurring additional risk of boiler convection pass vi bration as the FOR 
flow rate will be lower firing gas. 

lli. Making material upgrades to maintain the design terminal superheat and 
reheat steam temperatures. Of course, this does not factor in the possible 
existing distress in the condition of the HorizontallInlet-Outlet Header (SH 
5), which PE is considering evaluating. 

IV. Jeopardizing the Primary Superheater reliability due to elevated tube metal 
temperature profile when compared to ASME Code allowable and 
oxidizing temperatures. S E&C concludes that operating with natural gas 
would not jeopardize the long term reliability of this section if adequate 
precautions are taken as described in the Recommendations. 

v. Exceeding the FD fanlmotor drive horsepower limit due to the additional 
flow or head requirement even during hot, summer conditions, if the draft 
system and air heater integrity is maintained. Typical items that usually 
affect FD system capacity include excessi ve air heater leakage and 
pluggage. 

4.  The critical factor affecting these boilers will be operation at approximately 50 
percent MCR, where S E&C predicts that the tubing in the Primary Superheater is 
predicted to exceed the design tenninal temperature levels by a significant margin 
- when firing either oil or natural gas. This situation likely cannot be managed 
through various operating changes. 
The maximum temperature conditions will occur in the PSH at rating between 
200 and 400MW, which will require removing the remaining tube assemblies 
spaced on 10" lateral spacing. In addition to preventing severe overheating in the 
PSH and the downstream piping and exceeding the spray attemporation system 
capacity, this modification will assist in raising the reheater steam temperature 
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that is now sagging. A conceptual design is depicted below; the modification (in 
red) includes connecting the inlet tubes being jumpered to the assemblies on 5" 
lateral centerIines. 

PSH with Modified Surface Arrangement 
5.  There is an inconsistency between the reported FD fan drive motor rated 

horsepower and the indicated respective redline amperage. Based on calculations 
for the projected horsepower and amperage increases when operating at peak 
rating on oil or gas, the FD fan motor amps exceed the redline limit without 
encroaching into the motor service factor. 

6.  All of the Finishing Superheater and the Reheater are adequate to meet ASME 
Code requirements and oxidation temperature limits for any of the operating cases 
analyzed. 

7.  The PSH Outlet Header and the link piping are adequate with a design  
temperature of 923°F at load points. Like the PSH tube materials, operating  
changes are thought to be sufficient to correct this situation.  

8.  There is a low probability that the fuel conversion will initiate or worsen boiler  
vibration as the vortex shedding vibration model predicts essentially the same  
potential for vibration to occur throughout the convection pass sections of the  
boiler. Other boiler sections are not prone to resonance vibration due to the  
elevated temperature or the design of the tubing layout.  

9.  It is very unlikely that oil firing will be done after the units are converted to gas. 
Therefore, the usual load raising restriction due to the rapid transfer to natural gas 
after prolonged periods of oil firing will not occur. 

10. Both the FD and FOR fans are apparently suitably sized to meet the expected 
performance requirements when gas is fired. However, the FD fan has been 
tipped, which indicates that the FD fan curve is no longer valid for the existing 
installation. With removal of the steam coil air heater as they are not needed 
when firing gas, the operating margin is improved very slightly due to the 1-1.5 
iwg reduction in static head required. 
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RECOMMENDA TIONS 
•  Since the convection pass pressure parts are most affected by the fuel change 

or increasing the FOR flow rate, a physical condition assessment of the most 
likely affected pressure parts through non-destructive and destructive methods 
(tube sampling) is recommended. On Units I & 2, the priority is the Primary 
Superheater, the Platen Superheater, then the Finishing Superheater and 
finally the Reheater. The Platen Superheater is particularly important since 
the outlet Qunction header) has already posed reliability problems at other 
similar design boilers. It is recommended that tube temperature monitoring be 
done diligently. 

•  Modify the Primary Superheater as depicted above. The construction steps in 
implementing this recommendation are as follows; 

o  Set up staging in the furnace to access the Platen Superheater and 
sections above. 

o  Remove enough Platen SH tubes to gain access to the Primary 
Superheater above 

o  Remove the Intermediate section of the Primary Superheater with 
tube cuts made immediately inside the furnace side of the inlet 
section on 10" spacing to the point where the transition to 5" 
spacing is made.. 

o  Remove the hanger clips from the stringer tubes extending 
upwards. 

o  End prep each end of the tubes for butt welding. 
o  Install the jumper tubes. 
o  Replace the Platen SH tubes previously removed to gain access. 

•  Install spot pressure part material upgrades in the FSH to protect against 
damage to existing tubes from direct furnace radiation 

•  In addition, it may be possible to better align the main steam and reheat steam 
temperatures by; 

o  Utilizing Burners-Out-of-Service (BOOS) techniques to alter the 
position of the fireball in the furnace at the lower load points. 

o  Maintaining the I ,005°F hot reheat steam temperature level by 
manipulating the burner tilts. 

o  Use a small (normally <10 percent) quantity of oil co-firing to 
change the furnace radiant heat transfer characteristics. 

•  Confirm that a vortex shedding vibration condition does not presently exist 
anywhere in either boiler. 

•  Maintain the boiler downstream components to near new condition. With the 
FD fan motor amperage capacity limitation, possibly due to air heater or 
breeching deteriorated conditions, perform a physical inspection of the air 
heater downstream ducting and windbox for integrity to prevent air out­
leakage. 
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•  As an initial step, remove the steam coil air heaters to reduce the SP duty on 
the FD fan and motor drive. An alternative could be to take a ~3.5 percent 
reduction in boiler Peak Rating This should be done on a trial basis prior to 
upgrading the draft system. 

•  Insure that all of the originally installed tube temperature monitoring 
thennocouples are made functional to insure accurate attemporation control 
and that operating procedures can be optimized. 

•  Confinn the capacity of the SH attemperation system. Verify that the 
predicted maximum attemperation rate of ~300 kpph can be achieved with 
existing equipment. 

•  Inspect and correct any deficiencies in the FGR inlet and outlet damper 
installation to minimize FGR leakage when firing natural gas. 
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ANALYSIS 
Boiler Performance Modeling 

The primary modeling analysis was performed with a fully proven and qualified 
Boiler Performance Evaluation Program (BPEP). The conversion of large 
tangentially fired utility oil fired boilers has been successfully accomplished 
utilizing this Code. Among these are; the two 600 MW units at Roseton Station 
(was Central Hudson Electric & Gas - now Dynergy); and recently, a number of 
450 MW rated units at South Coast, San Juan and Palo Seco Generating Stations 
for the Puerto Rico Power Authority (PREPA). 

The BPEP is a PC-based, FORTRAN computer program that evaluates thermal 
performance of utility and industrial steam boilers. The program is used to assess 
changes in boiler performance afforded by variations in boiler geometric or 
operational characteristics. For example, changes in fuel, convection bank 
configuration/cleanliness, operating pressure, flue gas recirculation and steam 
conditions can be evaluated. In addition to thermal calculations, the program 
performs combustion, boiler efficiency, boiler heat balance, gas-side pressure 
drop, and air heater performance calculations. 

Inputs to the BPEP include boiler geometric data, fuel ultimate analysis, boiler/air 
heater performance data, in addition to steam and flue gas stream configurations. 
The output includes, among other factors, boiler efficiency, furnace exit gas 
temperature (FEGT), and firing rate, spray flows, in addition to steam and flue gas 
thermodynamic conditions. 

The physical boiler is first 'nodalized' into a series of discrete functional sections 
(e.g., furnace, convective superheater, air heater, etc.). This serves as the basis for 
the boiler mathematical computer model. The model is developed through 
execution of a series of "initialization" runs, which set certain program variables 
to reflect actual boiler performance. This, in essence, provides a baseline for an 
existing boiler, with known operating conditions. The air preheater is initialized 
based on combustion air and flue gas operating flow rates and temperatures. The 
air heater initialization run establishes thermal performance constants and leakage 
rates, as defined in ASME PTC-4.3. 

The boiler is initialized with operating data such as steamlfeedwater temperatures, 
boiler flue gas outlet temperature, air preheater constants, excess air rate, and fuel 
analysis. The boiler initialization run determines the base line furnace exit gas 
temperature. This run also establishes convective section heat transfer coefficient 
adjustment factors, which tailor theoretical heat transfer calculations to reflect 
actual boiler performance. The variance of these parameters from 'theoretical' 
results indirectly provides an indication of data validity. 
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Following satisfactory completion of the initialization run, changes in boiler 
performance due to variations in operational or geometric parameters can be 
evaluated. The performance run was developed to assess changes whose resulting 
required fuel heat input is within ten percent of that of the "initialization" run. 

Initialization & Base Case Model 

Physical Arrangements/Nodalization 
S E & C developed the nodalization diagram for AncJote Units 1 & 2 to simulate the 
boiler physical arrangement in the computer model. The Boiler General Arrangement 
Drawings were the basis of the respective diagrams: 
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The fuel that was used throughout the initialization was the base fuel as described below: 

Fuel Analysis 
Nat. Gas Heavy Oil 

HHV, Btullb 22,763 .52 17,289 
%H20&C2O 3.74 4.10 

%C 71.83 85.7 
%H2 23.81 9.54 
%N2 0.63 0.27 
%CI 0.00 0.00 
%S 0.00 1.34 

% Ash 0.00 0.00 
%02 0.00 0.00 

Air Preheater Initialization 
The air preheater model used actual flue gas and combustion flow rates and temperatures to 
determine the air heater leakage and air heater's operating parameters for insertion into the boiler 
model, based on the definitions and equations of AS ME PTC-4.3. The performance of the air 
heater is difficult to define because the leakage through the boiler setting cannot be measured; 
therefore, the flue gas flow only can be estimated. Based on S E & C's experience and the data 
from PREP A, the air leakage to the flue gas side was determined to be ~6.431 percent, which is 
considered low. 

Boiler Initialization 
Once the air preheater is defined, the remainder of the boiler can be initialized. With the 
physical arrangement of the boiler defined, the model was initialized based on the performance 
data used for establishing baseline conditions on Unit 2 is a combination of values from the 200­
523 MWg load point on heavy oil fuel. The HVT test data was very useful in back calculation of 
the the actual FGR flow rate at various load points. 

The initialization process provides displays how closely the computer model correlates with 
actual performance. For example, in the convective pass, the model uses actual measured 
steam/water temperatures and flow rates as inputs and calculates the overall heat transfer 
adjustment factor (UAF) for each convective section. The UAF for each convective section is 
defined as: 

Actual Heat Transfer 
UAF= 

Theoretical Heat Transfer 
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Where, the theoretical heat transfer is calculated by the program based on ideal or perfect heat 
transfer, and the actual heat transfer is based on the steam/water conditions from actual tested 
performance. The boiler designer decides on the factor's acceptability based on experience. 

The UAF's for each convective heat transfer section are as follows: 

Section UAF-
Heavy Oil 

Superheater Stringer Tubes 2.827 

Platen Superheater 2.706 
Primary Superheater 1.195 
Finishing Superheater 1.117 
Finishing Reheater 1.355 
Rear Vertical Reheater 0.759 
Front Vertical Reheater 0.994 
Primary Reheater 1.112 
Economizer 0.763 
Economizer Stringer Tubes 0.499 

These values for UAF are considered acceptable as representative and appropriate for the  
analysis. From the above discussion, the initialization of the convective pass is in line with the  
expected performance.  

Base Case Model  
With the heat transfer characteristics of the boiler defined , S E & C now ran the performance  
model using the performance conditions as extracted from the respective baseline test  
information tests. The base case model for each load point served as a basis for all of the  
verification cases firing natural gas.  

With the heat transfer characteristics defined, S E & C now ran the performance model using the  
performance test conditions for each of the operating conditions with estimated FGR and a near  
constant value for excess air. This tabulation is summarized in the Results section of this report.  

Natu ral Gas Case  
Once all of this information was defined, S E &C developed other operating conditions to  
establish the impact on steam temperatures and spray flow rates. This included cases at Low,  
Mid, High, MCR and Peak Load ratings on each fuel.  

The Primary, Secondary Superheater and the Reheater tube temperature profiles for these cases  
were then developed to assess against current ASME Code allowable temperatures and  
Oxidation limits. These are depicted in Appendix 4.  
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The Primary Superheater is the most susceptible section of the unit to the effects of increased 
convective heat transfer. The convective external heat transfer coefficient increases 
simultaneously with increased attemperation flow (which tends to reduce the steam mass flow in 
this section) resulting in a reduced internal heat transfer coefficient. The temperature profiles in 
the Finishing Superheater and Reheater are not as sensitive to these effects. 

Vibration Analvsis 
Vibration and noise is an infrequent problem in the operation of conventional industrial and 
utility boilers. Although there are a number of causes for the problems resulting from vibration 
in both the furnace and the convection pass of a specific boiler, the most common type of 
problem occurs in the convection pass and is commonly known as "vortex shedding vibration". 
It is a phenomenon that results is a resonant condition when the frequency, at which the small 
eddy current of flue gas trailing the tubes over which it flows is nearly the same as the natural 
frequency of the flue gas at that location-- within 20%, a resonant condition can occur. The 
probability of a resonant condition is also dependent on the value of the "Chen Number", a 
qualitative estimate of the excitation level energy provided by the flow. If it is over 2,000 there 
is some likelihood of resonant vi bration of the gas column. 

The natural frequency is dependent on flue gas characteristics and the dimensions of the 
enclosure. Depending on whether this frequency is a low or high frequency will determine if 
physical movement of the enclosing walls or a noise of some pitch occurs. For Progress Energy, 
calculations indicate that there is no increased likelihood of a harmonic resonant condition 
existing in the convection pass under the Peak Load case evaluated. 

Correcting this type of vibration problem, should it occur, is relatively simple by installing 
baffles that will effectively change the dimensions of the enclosure and thus change the natural 
frequency of the flue gas and eliminate the problem. 
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APPENDIX 1  
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ANC02_2BGB416XTE 

ANC02_2BGBll17XTE 

ANC02_2BGB419XTE 

ANC02_2BGB421XTE 

ANC02_2BGB422XTE 

ANC02_2BGBll23XTE 

ANC02_2BGBll24XTE 

ANC02 2BGBll25XTE 

U2 SH F.H. INLT HDR ROW V PNL 9 

U2 SH F.H. INLT HDR ROW V PNL 

23 
U2 SH F.H. INLT HDR ROW V PNL 

37 
U2 SH F.H. INLT HDR ROW V PNL 

51 
U2 SH F.H.INLT HDR ROWVPNL 

65 
U2 SH F.H.INLT HDR ROW V PNL 

79 

U2 SH F.H. INLT HDR ROW V PNL 

93 
U2 SH FH INLT HDR ROW V PN L 

107 

2B FINAL RH OUTLET TEMP 

2A FINAL RH OUTLET TEMP 

2A REHEAT DE5UPHTR TEMP 

2B REHEAT DESUP HTR TEMP 

TURB 2 COLD RH OUTLET AVG 

TEMP 

U2 SH HDR 9 ROW H TUBE 2 TEMP 

U2 SH HDR 9 ROW H TUBE 9 TEMP 

U2 SH HDR 9 ROW H TUBE 16 
TEMP 

U2 SH HDR 9 ROW H TUBE 23 

TEMP 
U2 SH HDR 9 ROW H TUBE 37 

TEMP 
U2 SH HDR 9 ROW H TUBE 80 

TEMP 

U2 SH HDR 9 ROW H TUBE 51 

TEMP 
U2 SH HDR 9 ROW H TUBE 115 

TEM 
U2 SH/RH 5UPPORTl8 TUBE 1 

TEMP 
U2 SH/RH SUPPORTl8 TUBE 3 

TEMP 

U2 SH/RH 5UPPORTl8 TUBE 5 

TEMP 
U2 SH/RH SUPPORT38 TUBE 1 

TEMP 
U2 SH/ RH SUPPORT38 TUBE 3 

TEMP 
U2 SH / RH 5UPPORT38 TUBE S 

TEMP 
U2 SH/RH 5UPPORTS8 TUBE 1 

TEMP 

U2 SH/RH SUPPORTS8 TUBE 2 

TEMP 
U2 SH/RH SUPPORT58 TUBE 3 

TEMP 
U2 SH/RH 5UPPORTS8 TUBE 4 

TEMP 

DEG f 

DEG F 

DEG F 

DEG F 

DEG f 

DEG F 

DEG F 

DEG F 

DEG F 

DEG f 

DEG f 

DEG F 

DEG f 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

697.7316455 

704.6865603 

697.5951786 

75.7965188 

697.4626215 

692.9800193 

75.83358846 

76.62225969 

989.5737348 

1004.440014 

646.4718387 

646.1290402 

656.3525959 

1029.614591 

864.7998921 

·98963.39513 

1029.774703 

10047152 

1005.294808 

1004.983718 

1012.490072 

674.9168742 

138.3561496 

675.4264668 

6727884843 

-98910 .81014 

668.3735156 

670.8650342 

671.4050763 

671.6628127 

656.7855362 

699.8388235 

708.44 27864 

705.1893032 

78.27459153 

707.4766874 

699.2343496 

78.55850574 

79.58183608 

919.9034499 

922.9893503 

52 6.9780005 

527 .3610385 

537.7003864 

996.402634 7 

913.5233755 

-98810.95466 

1014 .385749 

1014.58555 

1006.5371 

1022.995968 

980.5606978 

666.8532248 

94.82834517 

667 .1351815 

665 .0649985 

-98777.55331 

659.9096613 

663.0903291 

663.4891877 

663.7251228 

648.8074791 

705.1633913 

722.9700076 

712 .2626981 

77. 24175811 

722 .198753 

707.1639 113 

77.62022469 

78.63291142 

940.532951 

937.0786793 

580.2150754 

581.2876928 

593.514013 3 

959.5063647 

878.2584765 

-98850.72397 

996.3212798 

996.6351011 

992.7762154 

1001.477306 

942 .1420269 

651.728122 

95.28104529 

653.7375313 

647.2918092 

-98817 .08127 

641.1616957 

644.0279369 

644.485649 

644.5834294 

628.5922943 

698.2161619 

710.3419547 

707.9136233 

75.73656317 

710.8407619 

703.0715151 

75.74325244 

76.58230319 

903.2798518 

906.5525612 

54 3.1231304 

541.2659182 

553 .0480451 

981.6579562 

534 .4763825 

-98972661 77 

1014 .941781 

1012.842582 

1007.342955 

1018.28674 

964.0010757 

655.1596035 

133.6000622 

6556848057 

653 .0298126 

-98902 

647.521335 

650.9209904 

651 .3109788 

651.391945 

635.6249534 

708.3192824 

727.6355828 

718.0532717 

76.23704955 

724 .0481165 

710.423464 

76.24864636 

77.1293864 

931.8828386 

932 .4646044 

579.2092156 

576.773377 

590.17552 

950.5814389 

-33.56456109 

-98937.53642 

990.3836448 

990.5103505 

988.2344922 

998.9978631 

923.7452481 

649.495808 

124 .0694983 

651.7571594 

644.8392849 

-98894 .91575 

638 .7260658 

641.4672018 

642.0498952 

642.0951604 

625.6305138 
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BOILE R PERFORMA NCE ANAL \'SIS - Progress Energy Service Company, I..LC for Anclote Station ' -nitsl&2 

U2 5H/RH SUPPORT58 TUBE 5 

ANC02_2BGB426XTE TEMP DEG F 671.291859 663.1548554 644.141995 651.0717284 64]. 7021983 
U2 5H/RH 5UPPORT78 TUBE 1 

ANC02_2BGB427XTE TEMP DEG F -98651.79399 -98542.23533 -98583.15557 -98688.76722 -98651 .4 6528 
U2 SH/RH SUPPORT78 TUBE 3 

ANC02_2BGB429XTE TEMP DEG F 672.4174559 664.6423253 647.5953777 652.6677664 645.4280295 
U2 5H/ RH SUPPORT78 TUBE 5 

ANC02_2BGB431XTE TEMP DEG F 671.4691 266 663.7252245 645.7827092 651.5528459 643.3908133 
U2 5H/RH 5UPPORT98 TUBE 1 

ANC02_2BGB432XTE TEMP DEG F -97602 -97602 -97602 -97602 -97602 
U2 5H/RH 5UPPORT98 TUBE 3 

ANC02_2BGB434XTE TEMP DEG F 648_9680701 640.616246 625.8970851 627.5464222 623_0204465 
U2 5H/RH 5UPPORT98 TUBE 5 

ANC02_2BGB436XTE TEMP DEG F 673.5348993 664.9439004 651.6020405 653.635559 649 .4087795 

ANC02_2BGB467XTE U2 HOT SH ROW H TUBE 29 TEMP DEG F 856.6641975 805.9018472 787 .0480592 804.0737376 784 .6923493 

ANC02_2BGB468XTE U2 HOT 5H ROW J TUBE 29 TEMP DEG F 1014.742817 1012.503351 994.4207117 1012.421547 987.7726241 

ANC02_2BGB4 69XTE U2 HOT SH ROW K TUBE 29 TEMP DEG F 1002395024 992.4538147 976.2635946 990.9788462 970.520544 

ANC02_2BGB471XTE U2 HOT SH ROW H TUBE 58 TEMP DEG F 966.7 177042 1009.211454 993_3658736 1001.810114 993.4023408 

ANC02_2BGB472XTE U2 HOT 5H ROW J TUBE 58 TEMP DEG F 998.104537 992.2381119 983_9779893 994_0645762 979_1739172 

ANC02_2BGB473XTE U2 HOT SH ROW K TUBE 58 TEMP DEG F 964.206877 999.6186832 990.0543888 996 _21 26585 991.6427669 

ANC02_2BGB4 75XTE U2 HOT 5H ROW H TUBE 87 TEMP DEG F 1002.960434 999.062734 989.3445055 1000.848938 983_1503354 

ANC02_2BGB476XTE U2 HOT SH ROW J TUBE 87 TEMP DEG F -98105.6914 -97981.35049 -98018.55136 -98122.8047 -98086_15298 

ANC02 _2BGB477XTE U2 HOT SH ROW K TUBE 87 TEMP DEG F 990.9269137 985_6051579 977.3816792 987 .0917051 969.1106606 

ANC02_2 BGB4 78XTE U2 HOT 5H ROW K TUBE 8 TEMP DEG F 1009.447605 984.9623597 968.5054857 974_2237884 959_8706657 

'"0 
tTJ 

ANC02_2BGB479XTE U2 HOT 5H ROW K TUBE 18 TEMP DEG F 1006.098337 985.7039261 970.0165861 983.0235994 963.8000057 

'Tj ANC02_2BGB480XTE U2 HOT SH ROW K TUBE 28 TEMP DEG F 1018.817104 1005.053787 985.9175896 1004.843803 976_3258095 
I 

N 
ANC02_2BGB481XTE U2 HOT 5H ROW K TUBE 38 TEMP DEG F 998.11581 996.8139578 980.4557832 997 .4486102 978.4374195 

o ANC02_2BGB482XTE U2 HOT 5H ROW K TUBE 48 TEMP DEG F 978.7757326 992.1921216 9801190794 992.7461268 981.0129003 

o 
w 

ANC02_2BGB484XTE U2 HOT SH ROW K TUBE 68 TEMP DEG F 975.0914054 976.8178089 970.7246476 978 .6910484 967.878259 

rn ANC02_2BGB485XTE U2 HOT 5H ROW K TUBE 78 TEMP DEG F 980.0670588 985.7207266 976.3731678 984.6841126 971.0988084 

....... 
I 

ANC02_2BGB486XTE U2 HOT 5H ROW K TUBE 88 TEMP DEG F 1008.017672 995.7331222 985 .8853112 1000_624723 976_6527155 
o 
o ANC02_2BGB487XTE U2 HOT 5H ROW K TUBE 98 TEMP DEG F 988.7269409 978_1284437 973.0300515 982.5865143 961.980157 

.j::>. ANC02_2BGB488XTE U2 HOT 5H ROW K TUBE 108 TEMP DEG F 1001.254149 980_6702097 965 .7499971 974_4757192 947 .0322938 

-...J ANC02_2BGB490XTE U2 5H INT ROW X TUBE 29 TEMP DEG F 75.41039491 77 _71127665 76.85466262 75.50437367 75.99202799 

ANC02_2BGB491XTE U2 5H INT ROW Y TUBE 29 TEMP DEG F 851.1-936935 889.5434663 914.9551376 942.1265046 932.1346409 

ANC02_2BGB492XTE U2 5H INT ROW Z TUBE 29 TEMP DEG F 818 _724 2667 894.5668559 910.2290054 943.5625824 927.520392 

ANC02_2BGB494XTE U2 5H INT ROW X TUBE 58 TEMP DEG F 829 .1940736 924.4660904 943.3143668 976.8540943 963.5169107 

ANC02_2BGB495XTE U2 5H INT ROW Y TUBE 58 TEMP DEG F 76.11458186 78.82306056 77.91586618 75.35756851 76.07498517 

ANC02_2BGB496XTE U2 SH INT ROW Z TUBE 58 TEMP DEG F 822.687284 910.9366885 933.2969408 962 .5146601 953.629323 

ANC02_2BGB498XTE U2 5H INT ROW X TUBE 87 TEMP DEG F 76.29422593 78_87397246 78.07089528 75.91960254 76.55932234 

ANC02_2BGB499XTE U2 5H INT ROW Y TUBE 87 TEMP DEG F 75.73758227 78.56499375 77.75499375 75.60508964 76_14823426 

ANC02_2BGB500XTE U2 SH INT ROW Z TUBE 87 TEMP DEG F 834 .6943172 871.6851474 918.5608755 940.7269971 921.2563419 

ANC02_2BGB501XTE U2 SH INT ROW W TUBE 8 TEMP DEG F 847 .1405504 871.4233625 883.8503171 904_4684634 899_1564121 

ANC02_2BGB502XTE U2 5H INT ROW W TUBE 18 TEMP DEG F -98737.99873 -98596_08037 -98639.39172 -98770.87402 -98733.30152 

ANC02 _2BGB503XTE U2 5H INT ROW W TUBE 28 TEMP DEG F 839.0287209 873.911242 898.9242819 921 .7615357 911.6987907 
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BOILER PERFORMANC F. ANALYSIS - Progress Energy Service Company, LLC for Anclotc Station Unitsl&2 

ANC02_2BGB504XlE U2 SH INT ROW W TUBE 38 TEMP DEG F 76.73014992 79.41606663 78.41 74 1175 76 .43549022 76.95449998 

ANC02_2BGB505XlE U2 SH INT ROW W TUBE 48 TEMP DEG F 831.8628559 899.523726 920.9218598 951.2488692 936.3444379 

ANC02_2BGBS07XlE U2 5H INT ROW W TUBE 68 TEMP DEG F 849.6607485 898.2445054 925.5025967 959.8137476 945.0364563 

ANC0 2_2B GB508XTE U2 5H INT ROW W TUBE 78 TEMP DEG F 826.9864194 871.3651314 907. 1965024 931.4891498 922.2137658 

ANC02_2BGB509XlE U2 SH INT ROW W TUBE 88 TEMP DEG F 76.47084372 78.9771353 77.97497215 75.94910111 76.60758977 

ANC02_2BGB510XlE U2 SH INT ROW W TUBE 98 TEMP DEG F 71 .62968375 73.5240058 72.65973049 71.44058655 71.8736748 

ANC0 2_2BGB511XlE U2 SH INT ROW W TUBE 108 TEMP DEG F 71.03021786 72.93608931 72.12811537 71.0433077 71.1 7938839 

ANC02_2BGB518XTE U2 SH HDR 9 TUBE 30 TEMP DEG F 1004.901281 1000.938043 989 .6872678 1001.010854 980.5801786 

ANC02_2BGB519XTE U2 SH HDR 9 TUBE 44 TE MP DEG F 979.9649901 1002.013523 987.7459193 997.9139897 992.2462388 

ANC02_2BGB520XlE U2 SH HDR 9 TUBE 66 TEMP DEG F 1002.565318 1014.474901 999.8122044 1012.141872 996.3428676 

ANC02_2BGB521XlE U2 5H HOR 9 TUBE 73 TEMP DEG F 1002.542323 1014.260955 1003.482 1016.459691 1001.488728 

ANC02_2BGB522XlE U2 SH HDR 9 TUBE 94 TEMP DEG F 1018.713635 1005.446784 994.3308473 1010.6 63638 984.3484774 

ANC02_2BGB523XlE U2 5H HDR 9 TUBE 101 TEMP DEG F 1022.37814 1003. 592549 991.8870068 1006.109747 977.9662126 

ANC02_2BGB524XlE U2 5H HDR 9 TUBE 108 TEM P DEG F -991 47.71648 -99017.51852 -99052.81919 -99155.72186 -99122.77907 

ANC02_25HOHBlRTBM SHOH MAX BlR TUBE TEMP DEG F 1029.880842 1022.073812 1000.794246 1019.61675 1 1001.509771 

ANC02_2BG8413XlE U2 5H F.H . INlT HDR ROW V PNl9 DEG F 697.7316455 699.8388235 705.1633913 698.2161619 708.3192824 
U2 5H F.H. INLT HDR ROW V PNl 

ANC02jBG8415XlE 23 DEG F 704.6865603 708.4427864 722.9700076 710.3419547 727.6355828 
U25H F.H. INlT HDR ROW V PNl 

ANC02_2BG84 18XlE 37 DEG F 697.5951786 705.1893032 712.262 6981 707.9136233 718.0532717 
U2 5H F.H.INlT HDR ROW V PNl 

""0 
trl 
"Tj 
I 

ANC02_2BG8420XlE 

ANC02_2BG8428XlE 

51 
U2 5H F.H. INlT HOR ROW V PNl 

65 
U2 SH F.H. INlT HDR ROW V PNl 

DEG F 

DEG F 

75.7965188 

697.4626215 

78.27459153 

707.4766874 

77.24175811 

722.198753 

75.73656317 

710.8407619 

76.23704955 

724.0481165 

....... 
N 
o ....... 

ANC0 2_2BGB430XTE 

ANC02_2BG8433XTE 

79 
U2 SH F.H. INLT HDR ROW V PNl 

93 

DEG F 

DEG F 

692.9800193 

75.83358846 

699.2343496 

78.5 5850574 

707.1639113 

77.62022469 

703.0715151 

75.74325244 

710.423464 

76.24864636 
o U2 SH FH INLT HDR ROW V PNl 
l;.) 

I 
ANC02_2BG8435XlE 107 DEG F 76.62225969 79.58183608 78.63291142 76.58230319 77.1293864 

trl ....... ANC02_2BGB110XTE U2 RH HDR 2 ROW D TUBE 9 TEMP DEG F 1001.266976 902.3194359 929.9692314 889.4731871 928 .8364178 
I U2 RH HDR 2 ROW D TUBE 23 
o 
o ANC0 2_2BGB1 11XlE TEMP 

U2 RH HDR 2 ROW D TUBE 30 

DEG F 1032.826081 944 .0494304 953.5356063 928.0416582 945.0028137 

~ ANC02_2BGBl12XlE TEMP DEG F 1025.051741 946.0848861 958.1100345 925.1024182 950.2518945 
OC U2 RH HDR 2 ROW D TUBE 44 

ANC02_2BGBl13XlE TEMP DE G F 1042.54415 10 12.49724 7 993 .7258274 1011.978708 985.4596883 
U2 RH HDR 2 ROW 0 TUBE 73 

ANC02_2BGB115XlE TEMP DEG F 1008.385272 955.6011772 969.5482693 937.1518516 971.405806 
U2 RH HDR 2 ROW D TUBE 94 

ANC02_2BGBl17XlE TE MP DEG F 1007.880201 927.9706604 951.4239412 912.2665031 943.4 739903 
U2 RH HOR 2 ROW D TUBE 101 

ANC02_2BGB118XTE TEM DEG F 76.910916 79.09473994 78.28085599 76.60637906 77.18569 
U2 RH HDR 2 ROW 0 TUBE 108 

ANC02_2BGB119XlE TEM DEG F -98846.20441 -98694 .0616 -98735.31117 -98856.51216 -98820.86778 
U2 RH HDR 2 ROW D TUBE 115 

ANC02_2BGB120XlE TEM DEG F -97225.93936 -97076.2492 -97115.67284 -97239.1751 -97203 .31273 
U2 5H/RH SUPP ORTl8 TUBE 1 

ANC02_2BG8412XlE TEMP DEG F 674.9168742 666.8532248 651.728122 655 .159 6035 649.495808 
U2 5H/RH SUPPORTl8 TUBE 3 

ANC02_2BG84 14XTE TEMP DEG F 138.3561496 94.82834517 95.28104 529 133.6000622 124.0694983 
U2 5H/RH 5UPP ORTl8 TUBE 5 

ANC02_2BGB416XTE TEMP DEG F 675 .4264668 667.1351815 653.7375313 655.684805 7 651. 7571594 
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BOILER PERFORMANCE ANALYSIS - I' rogress Energy Service Company, LtC for Anelote Station Unitsl&2 

U2 SH/ RH SUPPORT38 TUBE 1 

ANC02_2BGB417XTE TEMP DEG F 672.7884843 665 .0649985 647.2918092 653.0298126 644.8392849 
U2 SH/RH SUPPORT38 TUBE 3 

ANC02_2BGB419XTE TEMP DEG f -98910 .81014 -98777.55331 -98817.08127 -98902 -98894.91575 
U2 SH/ RH SUPPORT38 TUBE 5 

ANC02_2BGB421XTE TEMP DEG f 668.3735156 659.9096613 641.1616957 647.521335 638.7260658 
U2 SH/RH SUPPORT58 TUBE 1 

ANC02_2BGB422XTE TEMP DEG f 670.8650342 663 .0903291 644.0279369 650 .9209904 641.4672018 
U2 SH/RH SUPPORT58 TUBE 2 

ANC02_2BGB423XTE TEMP DEG f 671.4050763 663.4891877 644.485649 65 1.3109788 642 .0498952 
U2 SH/RH SUPPORT58 TUBE 3 

ANC02_2BGB424XTE TEMP DEG f 671 .6628127 663.725 122B 644.5834294 651.391945 642.0951604 
U2 SH/RH 5UPPORT58 TUBE 4 

ANC02_2BGB425XTE TEMP DEG f 656.7855362 648.8074791 628.5922943 635.6249534 625 .6305138 
U2 SH /RH SUPPORT58 TUBE 5 

ANC02_2BGB426XTE TEMP DEG f 671.291859 663.1548554 644.141995 651.0717284 641.7021983 
U2 SH/RH SUPPORT78 TUBE 1 

ANC02_2BGB427XTE TEMP DEG F -98651 .79399 -98542.23533 -98583.15557 -98688 .76722 -98651.46528 
U2 SH/RH SUPPORT78 TUBE 3 

ANC02_2BGB429XTE TEMP DEG f 672 .4174559 664.6423253 647.5953777 65 2.6677664 645 .4280295 
U2 SH/RH SUPPORT78 TUBE 5 

ANC02_2BGB431XTE TEMP DEG F 671.4691266 663.7252245 645.7827092 651.5528459 643.3908133 
U2 SH/RH SUPPORT98 TUBE 1 

ANC02_2BGB432XTE TEMP DEG F -97602 -97602 -97602 -97602 -97602 
U2 SH/RH SUPP ORT98 TUBE 3 

ANC02_2BGB434XTE TEMP DEG f 648.9680701 640.616246 625 .8970851 627.5464222 623.0204465 
U2 SH/RH SUPPORT98 TUBE 5 

ANC02_2BGB436XTE TEMP DEG f 673.5348993 664 .9439004 651 .6020405 653.635559 649.4087795 

ANC02_2BGB43BXTE U2 HOT RH ROW B TUBE 29 TEMP DEG f 1018. 086046 942.1751134 952.0906112 919 .6110814 942.4816543~<J 

ANC02_2BGB439XTE U2 HOT RH ROW C TUBE 29 TEMP DEG f 1023.671626 944 .472804B tTl 9560925948 923.6947274 947.6794416
'TJ, ANC02_2BGB440XTE U2 HOT RH ROW D TUBE 29 TEMP DEG f 75 .80512072 78.43670221 77 .55208818 75 .82767042 76.38583102 

N ANC02_2BGB441XTE U2 HOT RH ROW E TUBE 29 TEMP DEG F 1041.502313 956.3985567 965.206654 938.1292329 955.1266724o 
ANC02_2BGB442XTE U2 HOT RH ROW f TUBE 29TEMP DEG F 1038.867754 961.4548559 963.3737988 943.0992737 956.3120371o 

w ANC02_2BGB444XTE U2 HOT RH ROW B TUBE 58 TEMP DEG f 983.7171145 941.1537718 958 .9696083 915.005538 961.049944m ANC02_2BGB445XTE U2 HOT RH ROW C TUBE 58 TEMP DEG f 976.54 94367 934.9346844 951.8021132 909.2814768 956.8321521>-<, 
ANC02_2BG B446XTE U2 HOT RH ROW 0 TUBE 58 TEMP DEG F 989.2550546 946.7149179 960.9973171 924.4373026o 963.6434634 

o 
ANC02_2BGB447XTE U2 HOT RH ROW E TUBE 58 TEMP DEG f 997 .121048 953.7928918 967.1963991 929.6567614 970 .936255 

..j:>. 
ANC02_2BGB448XTE U2 HOT RH ROW f TUBE 58 TEMP DEG F 994 .8003656 958.94 37134 966.4300667 933.8195732 969.4826767\0 
ANC02_2BGB4 50XTE U2 HOT RH ROW B TUBE 87 TEMP DEG F -100052.7009 -99912.78172 -99951.83888 -100068.5248 -100032 .8095 

ANC02_2BGB451XTE U2 HOT RH ROW C TUBE 87 TEMP DEG f 1015.200932 946.8265092 960.8887451 -16919.68811 -19190.93503 

ANC02_2BGB452XTE U2 HOT RH ROW D TUBE 87 TEMP DEG F 1013 .66775 942 .1817854 958.0714329 928.4515228 9549033731 

ANC02_2BGB453XTE U2 HOT RH ROW ETUBE 87TEMP DEG F 1026.292024 953.7292306 964 .0322295 941.0997683 961.3866303 

ANC02_2BGB454XTE U2 HOT RH ROW f TUBE 87 TEMP DEG f 75.76904881 77.69518933 76.87373456 75.54426319 75 .97302154 

ANC02_2BGB455XTE U2 HOT RH ROW f TUBE 8 TEMP DEG f 1005.846002 917.9213239 932.4072011 905 .2743434 933.2040976 

ANC02_2BGB456XTE U2 HOT RH ROW f TUBE 18 TEMP DEG f 872.6146134 803.7157166 806 .2648763 771.7922275 786.4745397 

ANC02_2BGB457XTE U2 HOT RH ROW f TUBE 28 TEMP DEG f 1041.270274 965 .5477101 966.3230118 949.3281743 957.9162994 

ANC02_2BGB4 58XTE U2 HOT RH ROW F TUBE 38 TEMP DEG F 899.4953877 887.444638 883.398896B 878.6942387 877. 7405193 

ANC02_2BGB459XTE U2 HOT RH ROW f TUBE 48 TEMP DEG f 1020.078723 970.473604 970.1525865 946.094696 967.5791448 

ANC02_2BGB461XTE U2 HOT RH ROW f TUBE 68 TEMP DEG f 1011 .993227 965.5358641 967.9661745 943.9693718 970.3907552 

ANC02 2BGB462XTE U2 HOT RH ROW f TUBE 78 TEMP DEG F 1008.149448 951 .9129642 961.3244269 937.1278317 962.5445331 
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Econom Izer Outlet Lmks 

Feedv.--ater to Economl7.er 

Air Heater Gas Outlets H 

Air Heater Gas lnlels (Economizer Gas Outlets)" 

ANC02_2BGB463XTE  

ANC02_2BGB464XTE  

ANC02_2BGB465XTE  

ANC02_ 2BGBS12XTE  

ANC02_2BGB513XTE  

ANC02_2BGB514XTE  

ANC02_2BGB515XTE  

ANC02 _2BGB516XTE  

ANC02 _2BGB517XTE  

ANC02_2BDB140XTE  

ANC02_2BDB141XTE  

ANC02_2BFBI06XTE  

ANC02_2BDB140XTE  

ANC02_2BDB141XTE  

AN C02_2BGD 128XTE  

ANC02_2BGD129XTE  

ANC02_2BGD130XTE  

ANC02_2BGD131XTE  

ANC02_2BGD132XTE  

ANC02_2BGD133XTE  

ANC02_2BGDl34XTE  

ANC02_2BGD135XTE  

ANC02_2BGD120XTE 

ANC02_2BGD121XTE 

ANC02_2BGD122XTE 

ANC02_2BGD123XTE 

ANC02_2BGD124XTE 

ANC02_2BGD125XTE 

ANC02_2BGD126XTE 

ANC02 2BGD127XTE 

U2 HOT RH ROW F TUBE 88 TEMP 

U2 HOT RH ROW F TU8E 98 TEMP 

U2 HOT RH ROW F TUBE 108 TEMP 

U2 RH HDR 2 TUBE 2 TEMP 

U2 RH HDR 2 TUBE 16 TEMP 

U2 RH HDR 2 TVBE 37 TEMP 

U2 RH HDR 2 TUBE 51 TEMP 

U2 RH HDR 2 TUBE 66 TEMP 

U2 RH HDR 2 TUBE 80 TEMP 

U2 RH HDR 2 TUBE 66 TEMP 

U2 RH HDR 2 TUBE 80 TEMP 

U2 FEEDWTR ECON INLT TEMP 

2A ECON OUT HEADER TEMP 

2B ECON OUT HEADER TEMP 

2A AIR PREHTR OUnT GAS TEMP 

2A AIR PREHTR OUTLT GAS TEMP 

2A AIR PREHTR OUTLT GAS TEMP 

2A AIR PREHTR OUTLT GAS TEMP 

2BAIR PREHTR OUTLT GAS TEMP 

2B AIR PREHTR OUTLT GAS TEMP 

2B AIR PREHTR OUnT GAS TEMP 

2B AIR PREHTR OUnT GAS TEMP 

2A AIR PREHTR INLET GAS TEMP 

2A AIR PREHTR INLET GAS TEMP 

2A AIR PREHTR INLET GAS TEMP 

2A AIR PREHTR INLET GAS TEMP 

2B AIR PREHTR INLET GAS TEMP 

2B AIR PREHTR INLET GAS TEMP 

2B AIR PREHTR INLET GAS TEMP 

2B AIR PREHTR INLET GAS TEMP 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

1024.250168 

-96992. 80727 

994.6969486 

1039.333366 

1012.766608 

1023.935302 

1006.675555 

-99034.0806 

984 7032184 

-99034 .0806 

984.7032184 

472.1842626 

529.0932093 

529.7225035 

368.3112857 

356.0078958 

361.1747638 

332.7443478 

329 .6325224 

339.0422501 

354.3006465 

371.8180762 

735 .2940928 

714.5901481 

741.9307295 

756.2669559 

744 .8181067 

733.4372802 

698.6946753 

731.4993453 

956.7027756 

-96864.21534 

901.0085285 

906.9701451 

919.6135689 

952 .7868793 

948.2086197 

-98906.032 

926.358174 

-98906.032 

926.358174 

381.8706168 

463.110453 

464.4612912 

243.5426952 

236.4817188 

241.3644771 

232.4536007 

222.5899588 

225.1356531 

228.3408737 

234.850719 

549.6356549 

539.9778192 

559.7750305 

570.5739887 

577.8441369 

568.0530488 

531.6146028 

551 .5444374 

964.6916829 

-96900.49023 

911.4051494 

896.6679744 

939 .995041 

959.0844 293 

955.8410598 

-98941.80001 

948 733681 

-98941.80001 

948.733681 

323 .0709503 

490.3315033 

490.5239476 

217 .099812 

208.9377528 

215 .9359002 

204.5186744 

197.6432831 

200.3963923 

204 .5001962 

209.4413809 

5143478255 

510.6369939 

531.8329688 

539.1647763 

548.8728984 

536.3381421 

501.2561834 

517.1844387 

943.6773307 

-97008.13708 

881.6369596 

890.3458786 

900.2979894 

930.1574634 

923.6965969 

-99044.0326 

909 .5494411 

-99044.0326 

909.5494411 

382.2694654 

461.1117825 

463.029237 

273.9183792 

268.1860855 

271.1409647 

259.637954 

253.9802639 

255.3879842 

260.6571318 

267.4373001 

544 .7712754 

531.47444 

556.8041472 

566.1341285 

571.3330113 

559.5194071 

526.7863203 

547.2810093 

961.4174586 

-96971. 72606 

900.2064419 

898.6279868 

935.3885142 

954 .3903789 

958.9001028 

-99012.06549 

947.0160705 

-99012.06549 

947.0160705 

321.5770249 

491.4540727 

491 .6503838 

249.8180924 

242 .5332733 

247.8184826 

238.3483473 

234.0368574 

235 .9184443 

239.4600116 

244.3183697 

516.0126576 

509.8996291 

531.7525302 

539.5716384 

549.8981275 

536.166005 

498.5172526 

516.8064633 
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Au Healer Ai r Outlets 

AIr Heater AIr '-nlets 

Ambient Air 

Ambient (Barometnc Pressurt>:)  

Forced Draft Fan Discharge (AIr Heater Air Inlet)  

WlndboxIFurnace Differential Pressure 

Furnace 

Absolute or dIfferentIal pressures, as available 

ANC02_2BGD112XTE 

ANC02_2BGD113XTE 

ANC02 _2BGD114XTE 

ANC02_2BGD115XTE 

ANC02_2BGD116XTE 

ANC02_2BGD117XTE 

ANC02_2BGD118XTE 

ANC02_2BGD119XTE 

ANC02_2BGDI04XTE 

ANC02_2BGDI05XTE 

ANC02_2BGDI06XTE 

ANC02_2BGDI07XTE 

ANC02_2BGDI08XTE 

ANC02_2BGDI09XTE 

ANC02_2BGD110XTE 

ANC02_2BGD111XTE 

ANC02_2AWWI00XTE 

ANCOO_OAWDI41XAI 

ANC02_2BGDI02XPT 

ANC02_2BGDI03XPT 

ANC02_2BGBI44XPT 

ANC02_2BGBI44XPT2 

ANC02_2BGBI45XPT 

ANC02_2BGJ050XPT 

ANC02_2BGB135XPT 

ANC02_2BGB136XPT 

ANC02_2BGBI37XPT 

ANC02_2BGBI38XPT 

ANC02_2BGBI43XPT 

ANC02 2BGB163XPT 

2A AIR PREHTR ounT AIR TEMP 

2A AIR PREHTR ounT AIR TEMP 

2A AIR PREHTR ounT AIR TEMP 

2A AIR PREHTR OUTLT AIR TEMP 

2B AIR PREHTR OUlLT AIR TEMP 

2B AIR PREHTR OUlLT AIR TEMP 

2B AIR PREHTR OUlLT AIR TEMP 

2B AIR PREHTR OUlLT AIR TEMP 

2A AIR PREHTR INLET AIR TEMP 

2A AIR PREHTR INLET AIR TEMP 

2A AIR PREHTR INLET AIR TEMP 

2A AIR PREHTR INLET AIR TEMP 

2B AIR PREHTR INLET AIR TEMP 

2B AIR PREHTR INLET AIR TEMP 

2B AIR PREHTR INLET AIR TEMP 

2B AIR PREHTR INLET AIR TEMP 

AMBIENT AIR TEMP 

BAROMETER PRESSURE 

2A FD FAN DISCH PRESS 

2B FD FAN DISGI PRESS 

U2 WINDBOX TO FURN DjP 1 

U2 WINDBOXTO FURN DjP 2 

2A FURNACE PRESS 

2B FURNACE PRESS 

U2 SUPER-HEATER DIFF PRESS 

U2 RE-HEATER FRONT DIFF PRESS 

U2 ECONOMIZER DIFF PRESS 

U2 RE-HEATER REAR DIFF PRESS 

2A GRF 01 FF PRESS 

DIFF PRESS AT COIL 2A 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

IN HG 

INWG 

INWG 

INWG 

INWG 

INWG 

INWG 

INWG 

INWG 

INWG 

INWG 

INWG 

INWG 

513.0334203 

526.0819614 

569.4809187 

580.85568 

501.1574366 

517 .4893369 

515.3395917 

571.2943848 

107.9154934 

109.1985785 

111.0181176 

111.0940144 

111.4504151 

109.5334539 

107.9247233 

109.3869335 

84 .88444184 

30.00789621 

33.74796296 

36.22186994 

7.555477678 

7.49267608 

20.03125592 

19.96299178 

1.170702527 

0.098574712 

5.49902352 

5.730461758 

10.76573936 

1.725665986 

435.6029145 

425.5925911 

451.0910406 

452 .9032894 

428.5009299 

435.5280339 

418.7302403 

453.6522181 

77 .17338167 

77 .08405341 

78 .10593178 

78.36373331 

72.91325666 

73. 15763818 

72.82312174 

73.20756328 

46.14793131 

30 .40493545 

6.125978071 

7.068898389 

3.191738596 

3.201607492 

2.846298951 

2.864420234 

0.132236186 

-0.081292954 

1.480708935 

1.789352454 

2. 702861643 

0.58255687 

419.4911216 

417.2205701 

431.7803407 

430.1234957 

412 .1356659 

421.4170074 

405.1260124 

432.7930443 

77 .68224971 

78.51357484 

79.69963844 

79.84152212 

74.65768669 

74.85195218 

74 .7071408 

7514578168 

44 .17262828 

30.38885082 

3.538652698 

4.704421265 

3.177512498 

3.2 64143179 

0.966703227 

0.938558939 

0.006693233 

-0.099914725 

0951948337 

1.28678106 

1.104794779 

0.636873394 

444.429505 

441.2061277 

459.8317593 

458.6135086 

435.2474233 

443.5721065 

427.3630537 

459.1929166 

144.0308195 

142.765 6015 

133.4040125 

116.4722187 

128.5282768 

127.1998139 

131.0488083 

125.9555598 

85 .73851471 

30.04941861 

9.103010332 

9.928885755 

5.937010312 

5.783099669 

3.136697983 

3.098789725 

0.048167495 

-0.084237041 

1.322253066 

1.52624964 

2.022006249 

0.639368764 

429 .543405 

426.6087787 

440.1132529 

437.4772851 

422.2954184 

431.5216955 

415.1390894 

441 .3535216 

147.209491 

140.9905137 

134.8198592 

118.1203725 

134.8932481 

130.613238 

136.8495773 

124.6705007 

78.99767755 

30.0281818 

5.487053036 

6.453285693 

4.815013088 

4.74091003 

1.259693057 

1.224281151 

-0.027142979 

-0.096629305 

0.95201166 

1.214209936 

1.11029038 

0.537676567 
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AIr Healer Gas Side Differential Pre.%ures 

Air Heater Air Side Olfferenllal Pr essu res 

flue gas temperature Inlet to FOR Fan , QF 

Flue gas lemperahlre outlet of FGR fan, OF 

ANC02_2BGBI64XPT 

ANC02_2BGD138XPT 

ANC02_2BGD139XPT 

ANC02_2BGD136XPT 

ANC02_2BGD137XPT 

ANC02_2BGB263XTE  

ANC02_26GB264XTE  

ANC02_2BGB265XTE  

ANC02_2BGB266XTE  

ANC02_2BGB267XTE  

ANC02_2BGB268XTE  

ANC02_26G6269XTE  

ANC02_26GB270XTE  

ANC02_2BGB251XTE  

ANC02_2BGB252XTE  

ANC02_2BGB25 3XT E  

ANC02_2BG6254XTE  

ANC02_26GB255XTE  

ANC02_2BG6256XTE  

ANC02_26GB257XTE  

ANC02_2BGB258XT E  

ANC02_26GB259XTE  

ANC02_2BGB260XTE  

ANC02_2BGB261XTE  

ANC02_2BGB262XTE  

ANC02_2BGBI43XPT 

ANC02_2BGJl01XAI 

~NLO" _2BGIOO5XA. 

DIFF PRESS AT COIL 2B 

2A AIR PREHTR GAS DP 

26 AIR PREHTR GAS DP 

2A AIR PREHTR AIR DP 

2B AIR PREHTR AIR DP 

2A GRF INLET DUCT A TEMP 1  

2A GRF INLET DUCT A TEMP 2  

2A GRF INLET DUCT A TEMP 3  

2A GRF INLET DUCT A TEMP 4  

2A GRF INLET DUCT 6 TEMP 1  

2A GRF INLET DUCT B TEMP 2  

2A GRF INLET DUCT 6 TEMP 3  

2A GRF INLET DUCT B TEMP 4  

2A GRF DISCH DUCT TEMP 1  

2A GRF DISCH DUCT TEMP 2  

2A GRF DISCH DUCT TEMP 3  

2A GRF DISCH DUCT TEMP 4  

2A GRF DISCH DUCT TEMP 5  

2A GRF DISCH DUCT TEMP 6  

2A GRF DISCH DUCT TEMP 7  

2A GRF DISCH DUCT TEMP 8  

2A GR F DISCH DUCT TEMP 9  

2A GRF DI SCH DUCT TEMP 10  

2A GRF DISCH DUCT TEMP 11  

2A GRF DI SCH DUCT TEMP 12  

2A GRF DIFF PRESS 

2A GAS RECIRC FAN MTR AMPS 

2A GAS RCRC FAN DMPR POSITiON 

INWG 

INWG 

IN WG 

INWG 

INWG 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

DEG F 

INWG  

AMPS  

% 

2.021011134 

5.869657276 

5.883326201 

-0.750368315 

0.591186457 

635.7989903 

624.4021677 

618.0277973 

548.5276159 

628.7133303 

635.3873224 

622.2464577 

606.6422053 

636.6518102 

-27489.86506 

636.3756259 

-98920 .04192 

637.7777977 

640.1477887 

636.1370203 

-98226.48313 

636.1403545 

-9406.729703 

633.2570572 

639.5326574 

10.76573936 

106.2240189 

22.79462607 

0.684306222 

1.019325321 

1.258380383 

0.085029349 

0.451305301 

585.8809972 

589.5489679 

571.8018667 

516.9757404 

582.6913359 

577.7733637 

570.7920229 

566.8925222 

58S .8456669  

-98388.532 1 

585 .3188919  

-98791.1941 

585.6292047 

586.4803192 

584 .0263752 

-94184.35766 

584.428889 

-8870.891032 

581.3628926 

581.1274287 

2.702861643 

119.8193055 

23.90780844 

0.358946896 

0.61 7768624  

0 .775032562  

0.002961997  

0.057637887  

544.3080632 

548.3528629 

531.8300531 

483.7143271 

543.1212071 

538.2855502 

531.1924131 

527.2209183 

546.2313404 

-98431.96379 

546.2289079 

-98833.61007 

547.1462161 

547.999772 

546.0681692 

-98418.92233 

547 .0051507 

-8250.181843  

544 .3459427  

544 .9529984  

1.104794 779  

116.9433069  

18.60872985  

0.951394959 

1.1 58345284  

1.362738931  

-1.704230554  

0.650438114  

570.1734784 

574 .0321399 

551.6176162 

501.6528262 

560 .9375455 

558.0220288 

543.7349347 

539.9664495 

571.4768358 

-98080.67037 

571.3047513 

-98924.3683 

571.3197795 

572.0046347 

568.4009775 

-98756.90375 

566.8019319 

-7806.890927 

560.69966 

562.0794767 

2.022006249 

109.4317783 

10.68715054 

0.529746962 

0.822116835 

-1.699389087 

0.474668289 

548.1869424 

553.0569784 

534.7500412 

485.8181564 

548.8643252 

544.4666762 

536.5496615 

531.5704156 

548.8136176  

-98494 .32718  

549.4837398  

-98887.50987  

550.6548039  

551.3402881  

549 .2936715  

-98732.52937  

550 .172754  

-7660.136221  

546.9615842 

547.6041758 

1.11029038 

113.7234447 

15.93738565 

Flue Gas Recife Fan Amps 
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Fuel Nozzle Tilt , degrees from honzonlal ANC02_2bgj008xax U2 BURNER TILT DEMAND % 8.259531834 5.416992188 0.114462614 -19.80000114 -19.80000114 

W.ndbox Damper Posillons, percent ANC02_2BGJ009AAX lAl FUEL AIR DAMPER DEMAND % 100 759462971 64 .09324549 79.1734441 61.94601909 

ANC02_2BGJ009BAX 2Bl FUEL AIR DAMPER DEMAND % 100 75.94682524 64 .10269125 79.1734441 -5 

ANC02_2BGJ009CAX 2C1 FUEL AIR DAMPER DEMAND % 100 75 .94499104 64.1608213 79 .1734441 61.95260847 

ANC02_2BGJ009DAX 2D1 FUEL AIR DAMPER DEMAND % 100 75.93687939 64.16007661 79.1734441 61.93794719 

ANC02_2BGJOI0AAX 2A2 FUEL AIR DAMPER DEMAND % 100 75.93845644 64.11113204 79 .1734441 61.94622424 

ANC02_2BGJ010BAX 2B2 FUEL AIR DAMPER DEMAND % 100 75.93845644 64.08289571 79.1734441 61 .9512292 

ANC02_2BGJ010CAX 2C2 FUEL AIR DAMPER DEMAND % 100 75.93687939 64 .12301658 79.1734441 61.95837483 

ANC02_2BGJOlODAX 202 FUEL AIR DAMPER DEMAND % 100 75.93102887 64.09175433 79.44174478 61 .93138769 

ANC02_2BGJOllAAX 2A3 FUEL AIR DAMPER DEMAND % 100 75.93265466 64.09088963 -5 -5 

ANC02 _ 2BGJO11BAX 2B3 FUEL AIR DAMPER DEMAND % 100 75.95443631 -4.402538288 -5 -5 

ANC02_2BGJOllCAX 2C3 FUE L AIR DAMPER DEMAND % 100 75.9512334 64.10588333 -5 -4.890891896 

ANC02_2BGJOllDAX 2D3 FUEL AIR DAMPER DEMAND % 100 75.97321605 -5 -5 -5 

ANC02_2BGJOI2AAX lA4 FUEL AIR DAMPER DEMAND % 100 75.98809851 -5 -5 -5 

ANC02_2BGJOI2BAX 2B4 FUEL AIR DAMPER DEMAND % 100 75.982 13695 -5 -5 -5 

ANC02_2BGJ012CAX 2C4 FUEL AIR DAMPER DEMAND % 100 75.94343607 -5 -5 -5 

ANC02_2BGJOI2DAX 2D4 FUEL AIR DAMPER DEMAND % 100 75 .95101615 -5 -5 -5 

ANC02_2BGJ013AAX 2A5 FUEL AIR DAMPER DEMAND % 100 10 10 10 10 

ANC02_2BGJOI3BAX 2B5 FUEL AIR DAMPER DEMAND % 100 10 10 10 10 

ANC02_2BGJOI3CAX 2C5 FUEL AIR DAMPER DEMAND % 100 10 10 10 10 

ANC02_2BGJ0!3DAX 2D5 FUEL AIR DAMPER DEMAND % 100.0000458 10 10 10 10 

ANC02_2BGJOI4AAX 2A1 AUX AIR DAMPER DEMAND % 99.88203751 0789222013 0.205946176 39.03218114 2.479251834 

ANC02_2BGJOI4BAX 2Bl AUX AIR DAMPER DEMAND % 99.88203751 0.789222013 0205946176 39.02161463 2.47B306047 

ANC02_2BGJOI4CAX 2(1 AU X AIR DAMPER DEMAND % 99.88203751 0.789222013 0.205946176 39.01339349 2.477833536 

ANC02_2BGJOI4DAX 2Dl AUX AIR DAMPER DEMAND % 99.88203751 0.789222013 0.2 05946176 39.04192311 2.486049102 

ANC02_2BGJOI5AAX 2A2 AUX AIR DAMPER DEMAND % 99.88203751 0.789222013 0.205946176 39.02275264 2.460200009 

ANC02_2BGJOI5BAX 2B2 AUX AIR DAMPER DEMAND % 99.88203751 0.789222013 0 .205946176 39.0167189 2.457847472 

ANC02_2BGJOI5CAX 2C2 AUX AIR DAMPER DEMAND % 99.88203751 0.789222013 0.205946176 39_027649 2.454075824 

ANC02_2BGJOI5DAX 2D2 AUX AIR DAMPER DEMAND % 99.88203751 0.789222013 0.205946176 39.01582912 2.477297531 

ANC02_2BGJOI6AAX 2A3 AUX AIR DAMPER DEMAND % 99.88203751 0.789222013 0.205946176 -4.924361339 17.93038581 

ANC02_2BGJOI6BAX 2B3 AUX AIR DAMPER DEMAND % 99.97932744 0.789222013 0 .205946176 -4 .924361339 17.95010531 

ANC02_2BGJOI6CAX 2(3 AUX AIR DAMPER DEMAND % 99.97932744 0.789222013 0.205946176 -4.924357966 17.94749644 

ANC02_2BGJOI6DAX 2D3 AUX AIR DAMPER DEMAN D % 99.88203751 0.789222013 0.205946176 -4.924361339 17.93034948 

ANC02_2BGJOI7AAX 2A4 AUX AIR DAMPER DEMAND % 99.97932744 0.789222013 0.205946176 -5 17.94682281 

ANC02_2BGJOI7BAX 2B4 AUX AIR DAMPER DEMAND % 99.97932744 0.789222013 0.205946176 -5 17.94341843 

ANC02_2BGJOI7CAX 2C4 AUX AIR DAMPER DEMAND % 99.97932744 0.789222013 0.205946176 -5 17.95101208 

ANC02_2BGJOI7DAX 2D4 AUX AIR DAMPER DEMAND % 99.97932744 0.789222013 0.205946176 -5 17.95393454 

ANC02_2BGJOI8AAX 2A5 AUX AIR DAMPER DEMAND % 99.97932744 -2.275 0.038244805 -5 17.9445538 

ANC02_2BGJOI8BAX 2B5 AUX AIR DAMPER DEMAND % 99.97932744 -2 .275 0.038244805 -5 17.9350175 

ANC02_2BGJ0l8CAX 2C5 AUX AIR DAMPER DEMAND % 99.97932744 -2.275 0 .026950516 -5 17.9350175 
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>-0 
tTl 
'Tj 

I 

N 
0 

0 
W 
I 

tTl .......  
I 

0 
0 

Vl 
+:­

SOFA Overfire Air Damper PositiOns (.fmslalled) 

SOFA Overflre Air Nozz le Tdts (Ir losla1!cd) 

Measured Air and Gas Flows. as available 

Ambient Air Humidity (for effiCien cy calculations) 

Oxygen COOlent Leavmg EC{lnomizer (to determin e 
excess air), percent ... 

C02 Content Leavmg Economi zer (If aVailable), 
percent H>!r 

Oxygen C ontent leaving Alr Healer ( If avadable) 
percent ••• 

C02 C ontent leaving ALr Heater (If avadable) 
percent u,,,, 

ANC02_2BGJOI8DAX 

N/ A 

N/A 

ANC02_2BGB231TAI 

ANC02_2BGB342XFK 

ANC02_2BGB342XFKS 

ANC02_2BGB342XFT 

ANC02_2BGB342XFTl 

ANC02_2BGB342XFT2 

ANC02_2BGB343XFK 

ANC02_2BGB343XFKS 

ANC02_2BGB343XFT 

ANC02_2BGB343XFTl 

ANC02_2BGB343XFT2 

ANC02_2BGB842XFK 

ANC02_2BGB843XFK 

ANC02_2BGDI56XAI 

ANC02_2BGJ30IXGJ 

ANC02_2BGJ302XGJ 

ANCOO_OAWDI40XAI 

ANC02_2BGB201XAI 

ANC02_2BGB202XAI 

ANC02_2BGB203XAI 

ANC02_2BGB204XAI 

ANC02_2BGB205XAI 

ANC02_2BGB206XAI 

ANC02_2BGDI54XAI 

ANC02_CEMS-NOX 

ANC02_lCOAVG 

ANC02 2FOJ025XTE 

205 AUX AIR DAMPER DEMAND 

N/ A 

N/A 

U2 TOTAL AIR FLOW 

2A COMB AIR COMP FLOW 

2A COMB AIR FLOWSELECTED 

2B COMB AIR FLOW 

2A COMB AIR FLOWI 

2A COMB AIR FLOW2 

2B COMB AIR COMP FLOW 

2B COMB AIR FLOWSELECTED 

2A COMB AIR FLOW 

2B COMB AIR FLOWI 

2B COMB AIR FLOW2 

2A COMB AIR FLOW 

2B COMB AIR FLOW 

U2 DUCT FLUE GA5 FLOW(FROM 

CEM5) 

TOTAL AIR FLOW 

U2 02 TRIMMED AIR FLOW 

RElATIVE HUMIDITY 

2Al 02 PROBE (~1) 

2A2 02 PROBE (#2) 

2A3 02 PROBE (~3) 

2Bl 02 PROBE (1/4) 

2B2 02 PROBE (#5) 

2B3 02 PROBE (~6) 

Blank Tagname 

Blank Tagname 

U2 C02 (FROM CEMS) 

2 CEMS NOX 

2 FLUE GAS CO AVG 

U2 FUEL OIL HTR TEMP 

%  

N/ A  

N/ A  

KL8/HR  

KLB/HR  

KLB/HR  

KLB/ HR  

KLB/HR  

KLB/ HR  

KLB/HR  

KLB/ HR  

KLB/HR  

KLB/ HR  

KLB/HR  

KLB/HR 

KLB/HR 

KLB/ HR 

% 

% 

% 

% 

% 

% 

% 

% 

99.97932744 

-0 .295763871 

1662.705628 

0 

1654.220628 

1670.510525 

1718.088403 

1719.685032 

1715.062679 
[-11059) No Good 
Data For 

Calculation 
[-11059) No Good 
Data For 

Calculation 
[-11059) No Good 
Data For 

Calculation 

91.68416048 

93.97652908 

14.90872323 

0.67 

0.63 

0 .67 

0.97 

0 .87 

0.97 

Blank Tagname 

Blank Tagname 

(-11059) No Good 

Data For 

calculation 

0.294330696 

-474 .3055667 

195.6403906 

-2.269366291 

-0.076554634 

700.5685919 

686.7300619 

716.3902184 

0 

755 .6912022 

767.5733614 

741 .7369148 
[-11059) No Good 
Data For 

Calculation 

[-11059) No Good 
Data For 

Calculation 

-0.886954763 

39.4558489 

37.44702394 

9.092030193 

1.6 

1.5 

1.5 

1.2 

1.2 

1.2 

Blank Tagname 

Blank Tagname 

-0.606733825 

0.212085586 

-474.2751846 

191.5338408 

0.038244805 

-0.048483844 

0 

498.4467913 

479.2902609 

518 .0946046 

607.8965378 

625.8279669 

588.1305692 
[-11059) No Good 
Data For 

Calculation 

[-11059) No Good 
Data For 
Calculation 

-0.871751355 

30.00557679 

22.95881941 

7.766506674 

1.6 

1.5 

1.5 

1.2 

1.2 

1.2 

Blank Tagname 

Blank Tagname 

-0.606864889 

0.275927004 

-474 .2673068 

203.3464167 

-5 17.9511987 

-0.283753673 -0.294147946 

0 

707.3334098 496.6138649 

0 

685.5544001 466.8238908 

730.1669098 527.0076983 

0 

769.5535979 609.1894745 

773 .8054801 616.9822596 

764.741356 600.6214072 

[-11059) No Good Data For {-11059) No Good 
Calculation Data For Calculation 

(·11059j No Good Data For [-11059) No Good 
Calculation Data fOl Calculation 

-0.85 7917407 -0.870873782 

40.07886907 29.98281914 

38.28543005 21 .94290635 

27.08192958 23.55056227 

0 

0 

Blank Tagname Blank Tagname 

Blank Tagname Blank Tagname 

-0.610934827 -0.610630711 

0.046443494 0.15281 7645 

-474.2566747 -474.2658285 

162.7977554 162.942531 
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Furnace Exit Gas Tem(! {Uncorrected} 

load 544 544 400 280 185 185 185 185 185 185 * 185 .. 185 *** -_ .- -----------­ - ----- ­ - -.--------. --- -- ­ -- ---­ -­ .- ---­ - .. " ----­ - _. -- -­ ._ ­ - ------ ­ -­ - -- ------­ - -­ - .---­ - - - . ------- -- ­ - - --- --- --- ­ - --- _.-._ ._-­ -- ... --- -- -­

location 5W 5 5 5 5 5E 5W NW N NE NW NW -- --­ ._--------- ­ - ---­ --- ---- ---­ ----­ -._ ---­ -0 __ -- -­ - - - - -----------­ .- -----._--­ --- ­ - ----­ - ­ ---- -- -._.-­ ----­ - ----­ - -~ - - - - ------ ­ - ---­-­ -­ - . --- -- -- ­ -­
Start 830 845 945 1135 1330 1345 1400 1415 1425 1435 1440 1450 - - ---------- ­ - -----­ - .­ __ __ p O_ pO_A. -----­ ---- --­ - --_ ._-- ­ -­ - ----------- ­ -- --_." ­ ---­ -------- --- ­ - -- ------ --­ -- - ------- ­ - ----­ ---- --­ -- ------- -- ­ ----._ -- -- -­
End 840 850 955 1145 1340 1355 1410 1425 1430 1440 1445 1455 
3' 1980 2080 1960 1900 1500 1200 1250 1510 1210 1120 
6' 1990 2115 1985 1955 1650 1450 1500 1680 1650 1410 
9' 2045 2125 2000 1960 1730 1550 1700 1690 1690 1620 1580 1590 
12' 2060 2130 2010 1970 1735 1570 1730 1710 1720 1690 1680 1690 

15' 2080 2135 2015 1970 1730 1590 1730 1720 1740 1725 1710 1700----------­ -- --- ­ -----­ -----­ - - - - ­ -----­ -­ - --­ -- ---­ - - - - ­ - ----­ -----­ -----­
~~!~[e___ _. 2031 2117 1994 1951 1669 1472 1582 1662 1602 1513 1657 1660-­~ "----
Avg (less hi and 
lo) 2032 2123 1998 1964 1703 1523 1665 1693 1687 1573 1657 1660 
Avg (less I 

~tlie~) 2031 211~ 2003 1964 1732 1570 1720 1700 1700 1678 1657 1660 I- --­ -

Furnace Exit Gas Tem(! {Corrected} 

load 544 544 400 280 185 185 185 185 185 185 * 185 .. 185 *.. ------­ - ---_._ ­ _. --- -- ­ ------_.---­ _. _-_ . _-- -_. ---- ­ - -_.--­ _ _ __ v_ po_ v. --- ---_._-_. --- _. _-_ ._ -­ . _------_. -­ - - - --­- -- ­ - - - ._---- ­ ---­ -------.---­ --- --- -- ---­
location 5W S 5 S 5 5E SW NW N NE NW NW 

-- -- _. ------­ - - ­ ------­ --­ - - -- -- --­ --------­ ---------­ - - -- ­ -- --- ­ - ----­ -----._----­ -- -- ­ ------ -. _-----­ ---­ ----- -.-- --­ . _- -------­ - - ­ --- -- ----­ ---_ .. _----­ .------ ­ .- -­
Start 830 845 945 1135 1330 1345 1400 1415 1425 1435 1440 1450 

-_ . -- --- --_.-­ - - _. -­ -- ­ -­ - - - - --- ­ - --­ ---- - ­ -- ­ --­ -_.-- -- --­ -------­ - ----­ -- -­ -­ -- --_. --- ----_.--­ --_.--- -- --­ . . _----- ---­ -- -- - --- -- .­ -------­ ---­ -- ---- -----­
End 840 850 955 1145 1340 1355 1410 1425 1430 1440 1445 1455 

3' 0 0 0 0 0 0 0 0 0 0 
6' 0 0 0 0 0 0 0 0 0 0 
9' 0 0 0 0 0 0 0 0 0 0 0 0 
12' 0 0 0 0 0 0 0 0 0 0 0 0 
15' 0 0 0 0 0 0 0 0 0 0 0 0----------­ -----­ --­ - -­ -----­ -----­ ---­ -­ - - ­ - - -----­ -----­ -----­

_. Avera~_e__ _ 0 0 0 0 0 0 0 0 0 0 0 0- --­--­ -~- " . 

Avg (less hi and 
lo) 0 0 0 0 0 0 0 0 0 0 0 0 
Avg (less 
outliers) 0 0 0 0 0 0 0 0 0 0 0 0 i 

<---------- South North > 
location ~___________-, location 

1 --------­ ------- 4 

2 --------- Boiler ------ 5 

3 -- -----­ -------- 6 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Vnitsl&2 

* ! IProgre ss Energy -- Anc1ote, Unit 2 ­ OI L FIRING - 98 . 55% MCR ­
* BAS ELI NE I I Burner t ilt s @ +8.25 deg. 
* 7 - 19- 11 Test on U2 @12 : 00pm -- 519.88 MWg 
* TYPES OF RUN: 
* 1 I NPOT AND CHECK DATA 
* 2 I NITIALI ZATI ON OF UAF AND FEGT 
* 3 PERFORMANCE ANALYSIS 
* 
* RUN 
* t-'lODE 
* 

3 

* 
* NUMBER OF NUM BER OF NUl'1BER OF NUMB ER OF NUMBER OF TYP E 
* SECT SHT ECT RHT 1 SECT RHT 2 SECT ECON SECT FUEL 
* ----------­

18 5 5 o 2 2 
* 
* 

. * BACK PASS CON FIGURATI ON 
* 
* TYPE SECTI ONS I N BYPASS/REHEATER STREAM KS PLIT IWRI TE 
* 

o o o 1 
* 
* 
*SECT TYPE DESCRIPTI ON 
*---+----+---------------------------------------+ 

1 1 ' FURNACE ' 
2 2 ' PLATEN SUPERHEATER ' 
3 2 ' PRIMARY SU PE RHEATER ' 
4 2 ' FINISHI NG SUPE RHEATER ' 
5 3 ' FI NISHI NG REHEATER' 
6 9 ' FORWARD CAVI TY' 
7 2 ' SlJPERHEATER cTRI NGER TUBE S ' 
8 3 ' FORWARD VERTI CAL REHEATER ' 
9 5 ' SCREEN ' 

1 0 3 ' REAR VE RTI CAL REHEATE R '  
11 4 ' ECO OM I ZER STRINGER TUB ES'  
1 2 9 ' REAR CAVITY'  
13 3 ' PRI MARY REHEATE·R '  
14 4 'ECONOMI ZER '  
15 10 ' FLUE GAS RECIRCULATI ON CONNECTION '  
16 12 ' AIR PREHEATE R '  
17 14 ' SUPERHEATER S PRAY'  
18 14 ' REHEATE R SPRAY'  

.;, 

TRI NG OF SUPERHEATER SECTIONS I N ORDER OF STEAM FLOW * 
----+---- +----+----+----+----+----+----+----+----+--­* 

7 2 3 1 7 4 
* 
* STRING OF REHEATER SECTIONS IN ORDER OF STEAM FLOlr,] 

----+----+---- +----+----+----+----+----+----+----+* 
18 13 10 8 5 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

* 
* STRING OF 2ND RE HEATE R SECTI ONS IN ORDE R OF STEAM FLOW  
* ----+----+----+----+----+ - ---+----+----+----+----+  
*  
*  
* STRI NG OF ECONOMI ZER SECTI ONS IN ORDER OF WATER FLOW 
*  ----+----+----+----+----+----+-- -- +----+----+----+-­

14 11 

* 
*------------------------S EAM COND I TI ON DATA------------------------ ­
* SO PERHEATER OUTLET CON DI TIONS 
* 
* FLOW(LB/ HR) TEMP (F) PRESSURE( PSI G) 
* 

3 5 07 2 07 . 1004.99 24 1 5 .1 
*  uses 1 2 0 ps i MS li n d e lta P 
* REll E.ATE R INLET CO DITI ON S 
* 

F'LOW (LB/ HR ) TEMP (F ) PRESSURE ( PSI G) S PRAY FLOW (LB/ HR ) 
* 

31 2 492 l. 646 . 3 55 8 . 49  0.0 
89 . 1% o f MS Fl o w 

* --NOTE--REHEATER SPRAY FLOW IS .NTE DED TO 
*  BE A MEANS OF CONTROLLI NG I NLET 
* CONDI TI ON S FOR PARALLEL OR BY PASS 
* TY PE  BOILERS , IF DESI RED . 

REHEA'l'ER SPRAY FLOW IS GENE RALL Y SET * 
*  AT ZE RO. 

* 1ST REHEATER OUTLET COND I TIONS 

* 
TEMP( F ) -- TARG ET* 

* 
997 .0 

* 
* 2 ND REHEATER IN LET/OOTLET CONDITIONS 
* 
*  IN LE T I NLET OUTLET 
* FLOW (LB/ HR ) TEMP ( F) PRESS URE( PSI G) EMP (F) -- TA RGET 
* 
* 0. 0 0 . 0 0 .0 0 .0 

* 
* ECONOMIZER INLET (FLOW BAS ED ON SUPERHEAT STEAM AND BLOWDOWN) 
* 

TEMP ( F ) PRE S(J RE (PSI G) * 
* 

472 . 2 2703 .2 

* BOIL I NG S e TION CON DITI ONS 

PWALL ( PSIG ) BLOWDOWN (%MS) WALL OOT TEM P( F)* 

263 3 . 7 1 0.1 J ,O  
est i mat ed * 
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*  NOTE-- BO I LE R WA LL OUT TEMP REQ UI RED 
*  FOR SUPERC RIT I CAL CASES ONL Y. 
*  
*  
*--- - --- - -----SECTI ON STEAM/WATER TERMINAL CONDITI ONS - -------- - ------ ­
* 
* NSECT TEMP OOT ( F) 
* ------ - --- - --- - ---- - ­

2 698 . 09  
3 857. 97  
4 10 0 4 . 99  
5 99 7.0 0  
7 683 .90 ' e s timat ed '  
8 8 28. 0 0 ' es i mat e d '  

10 810 .0 0 ' es t i ma t ed '  
11 5 39 . 41  
1 3 7 92.0 ' es tima ted '  
14 5 1 9.62 ' es tima ted '  
17 8 17 . 61  
18 646 . 3  

* 

* NAME AND SOURCE OF FUEL (OP TO 60 CHARACTE RS LONG --LEF JU STIFIE D) 
* 
HEAVY OIL 
* 
*  FUEL ULTIMATE ANALYSIS , AS FIRED( % BY WEIGH T) : 

C H2 S 02 N2 H2 0 CL NA AS H 
* 

85 . 7 0 9 . 54 1. 3 4 0 . 00 0 .2 7 4. 10 0 . 00 0 . 00 0 . 00 
Anal ys i s i s f rom 6 / 201 1 An a l ys i s * 

* HHV CPFUEL TFUEL TOTAI R TAIRTH TAI RFH TFGO (UNC) 
* --- - ----­

17 2 89 . 0 .52 6 213 . 103 .79 1 0 9 . 69 53 6 .8 4 366 . 20 

* CREDIT ( %) LOS SES (%): UNBURN FUEL UNACCOUN TED RAD(ABMA) 
* -- - - - ---- ­

0 . 00  0 . 0 0 1. 00 0. 1 9 

* 
*- - ------ - ------ - ------ - - - --- FURNAC E DATA--- - ------ - ------ - ------ - --- ­
* 
* ELEV AFURNO RFEGT CFEGT RHEAT! 
* ----- - --­

0.0 17 92. 55 211 6 . 40 0 . 0 0 0. 47079 2 D+1 0 
* 4 9 . 1 7 x 36 . 45 8 
* PLATEN SUPERHEATER 
* 
*------ - ------ - ---- - - - ---CONVECTIVE SECTI ON DATA---- - ------ - ------ - -- ­
* 
* NSECT WSE T HSECT TUBEOD TO SEI D ST SL 
* ---- - ---- --------- --------- - -------- - --- - ---- - - ---- - -- - - - - ---- ­

2 49. 1 67 36 .4 58 1. 625 1. 26 25 1 0 . 0 2 .0 
* 

NTUBET NTUBEL ALEG TUBEL I LAT EXTSRF AWEFF* 
* --------- ----- - - - - --------- ------ - -- --- - ----- ----- - --- -- - -----­
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5 8 6 1.105 18.23 1 l. 00 l.0 
* 
* HXT YPE OTTU BE PCTOFR CLX FC UAF ANGA 
*- -------- --------- -------- ­

3 125.0 20 . 0 l.0 l.0 2.626 90.0  
*  
* F DTW]\.LL OPSTM ANGWL PCTLEAK  
*--------- --------- --------- ------ - -- -------- ­

0 . 02 65.0 43.6 1 0 .0 0.0 
* 
*  PR I MARY SUPERHEATER (As Modifi ed -- Pa rt i a l 
* Lower loop removed) 
*------------------------CONVECTIVE SECTION DATA- -------------------- ­
* 
* NSECT WSECT HS ECT TUB EOO TUBEID ST SL 
*--------- --------- --------- --------- --------- --------- -------- ­

3 4 9. 167 36 .4 58 2.000 1. 382 5.0 3 .0 
* 
* NTUBET NTUBEL ALEG TOB EL ILAT EXTSRf AWEF f 
*--------- --------- --------- --------- --------- --------- -------- ­

11 6 4 4 .0 30 . 83 1 l.0 l.0 
* 
* HXTYPE DTTU BE PCT DFR CLX FC UAF ANGA  
*-------- ­

2 10 0 .0 80 .0 1.0 1. 0 1. 40 9 90.0  
*  
* F DTWALL D STM ANGWL PCTLE,u.K  
*-------- ­

0 . 03 50 .0 45 .0 0.0 0.0 
* 
* fI NIS HI G SOPERHEATER  
*  
*- -----------------------CONVECTI VE SECTI ON DATA--------------------- ­
* 
* SECT WSECT HSECT TUB EOO TUBEI D ST SL 
*--------- --------- --------- --------- --------- --------- -------- ­

4 49.167 36.45 8 2 .0 84 1. 3 63 5 . 0 4. 0 
* 
* NTOBET NTUBEL ALEG TU BEL ILAT EXTS RF AWEFF 
*--------- --------- --------- --------- --------- --------- -------- ­

116 4 6 .0 35 .7 5 1 1.0 1.0 
* 
* HXTYPE DTTum: PCT DFR CLX Fe UAF ANGA  
*- ------- ­

2 100 . 0 0.0 1.0 l.0 0.964 90.0  
*  

F OTWALL OPSTM ANGWL PCTLEAK  

0 . 045 50.0 85.0 0.0 0.0 
*  
*  FI NI S HING REHEATER 
* 

' *------------------------CONVECTIVE SECTION OATA---------------------- ­
* 
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NSECT* WSECT HSECT 'rUBEOD TUBEI D ST SL 
* --------­

5 49 .1 67 36 .4 58 2 .12 5 1. 8 29 5 . 0 4.0 
* 

N UEET NTU BEL ALEG TUBEL I LAT EXTS RF A~!EFF 
* ------ - -­

11 6 6 2 .96 35 . 75 1 1. 0 1.0 
* 
* HXTYPE DTT USE PCTDFR CLX FC UAF ANGA 
* - --- - ---­

3 50 . 0 0 . 0 1. 0 1. 0 1. 20 1 90 .0 
* 
* F DTWALL DPSTM ANGW L PCTLEAK 
* -------- ­

0 . 0 43 2 5. 0 24 . 0 0 . 0 0.0 
* 
* FO RWARD CAVI TY 
* 
*- - - - ------ - ----------- ----CAVIT Y S E C~ION DATA--- - - - -------- - --- - ---- ­
* 
* NSECT WSECT HSECT D ECT AWEFF DTWAL L PCTLEAK 
* ------­

6 49 . 1 67 24 . 0 0 12 . 0 1. 0 20.0 0 . 0 
* 
* SUPE RHEATER STR NG' R TUB ES 
* 
*- - -------- - -------- - ----CONVECTI VE SEC TI ON DATA- - -------- - -------- - -- ­
* 
* NS ECT WSECT HS ECT TUBEOD TU BEI D ST 5L 
*-------- ­

7 49 .1 67 40. 00 1 . 500 1.0 4 5 5. 0 4. 0 
* 
* NTUBET NTUBEL ALEG TUBEL H AT EXTSRF AWEFF 
* ------- - ­

11 6 6 1.0 40 . 0 1 1. 50 1. 0 

* 
* HX TYPE DTTUBE P TDFR CLX FC UAF ANGA 
* --------­

4 25 . 0 0 . 0 1. 0 1.0 2 .5 39 0. 0 

* 
* DTWALL DPSTM ANGW ! PCTLEAK 
* ------- - ­

0. 01 6 20 .0 45 . 0 0 . 0 0. 0 
* 
* FORWARD VERTI CAL REHEATER 
* 
*------------ - --- - -------CONVECTIVE SECTI ON DATA--- - - - - - ------ - ------- ­
* 
* NSECT WSECT HSECT TUB EOD TUBEID ST SL 
* --- - ----­

8 49 . 167 12. 0 0 2. 50 2 . 204 5 . 0 2.50 

* 
* NTUBET NTUBEL ALEG TUBEL ILAT EXTSRF AWEFF 
* --------­

4 9  
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11 6 6 1. 0 12.0 1 1. 00 1. 0 
* 

HXTYPE DTTUBE CLX UA FPC TOFR FC ANGA
*------- - - --------- -------- ­

4 25 . 0 0 . 0 1.0 1. 0 1.172 90.0 
* 
* F OTWALL OPSTM ANGW L PC TLEP,K 
*- - ------ ­

0 . 035 20 . 0 7 .0 90.0 0 . 0 
* 

SC REE N 
* 
*----- - ------- - ----------CONVECTI VE SECT I ON OATA---- - ------- - ------- - - ­
* 
* NSECT WSECT HSEC T TUBEOD TU BEIO ST SL 
*------- -- - - ------- --------- ----- - --- - -------- - - -- - ---- -- - ----- ­

9 49 . 167 17 . 00 2 . 0 1 .467 10.0 3. 0 

* NTUBET _TU BEL ALEG TUBEL ILAT EXTSRF AW EFF 
* ---- - ---- - -------- - - ------- ---- - ---- -- - -- -- - - --------- -- --- --- ­

5 8 4 1. 00 17 . 0 1 1.0 1. 0 
* 
* HXTYPE OTTU E PCTDFR CLX FC [JAF ANGA 
*--------- -- - ------ - -- - ----- - - -- - ---- ------- - - - -------- - - ---- - - ­

1 25 . 0 0 . 0 1. 0 1. 0 1. 0 90 . 0 
* 
* F DTWALL DPSTM ANGWL PCTLEAK 
*--------- --------- ----- - --- ------ - -- -------- ­

0 . 025 20 . 0 5 .0 90 . 0 0 . 0 

* 
* REAR VERTICAL REHEATER 
* 
*-- - - - ----- - ---------- - --CONVECTIVE SECTI ON OATA- - ------- - -- - - - -- - -- - - ­
* 
* NSECT WSECT HSECT T08EOO T08EIO ST SL 
*-------- ­

1 0 49. 1 67 17 . 0 2 . 5 00 2 . 2 04 5 . 0 3. 0 

* 
TUBET TUBEL ALEG 'I'UBEL ILAT EXTSRF A~"1 E FF* 

*---- - -- - ­
11 6 6 1.0 17 . 0 1 1. 0 1. 0 

* 
* HXTYPE DTTUBE PCTO FR CLX FC UAF ANGA 
*- - ---- - - ­

4 2 0 .0 0 . 0 1. 0 1. 0 0. 88 5 55 .0 
* 
* F DTWALL DPSTM AN GW L PCTLEAt< 
*--- - ---- ­

0. 035 20 . 0 5 .0 55 . 0 0 . 0 
* 
* ECONOMI ZER STRI NG ER USE S 

* 
*------- - ------ - --- - -- - --CONVECTI VE SECTI ON DATA---- - ------------- - --- ­

* 
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* NSECT WSECT HSECT TOBEOO TOBEID ST SL 
*--------- --------- -- - ------ -------- ­

11 4 9.1 67 49.0 2 . 250 1. 05 5.0 14. 0 
* 
* NTUBET NTU BEL MEG TUBEL !LAT EXTS RF AWEFF 
*--------- --------- --------- --------- -------- ­

11 6 4 1. 00 49 .0 1 1. 0 1. 0 
* 
* HXTYPE DTTUB E PC TOFR CLX FC (JAF ANGA 
*--------- --------- --------- -------- ­

4 20.0 0 .0 1.0 1.0 0.905 45.0 
* 
* F DTWAL L DPSTM ANGWL PCTLEAK 
* -------- ­

0.02 20 . 0 34 .4 9 45 .0 0 .0 
* 
*  REAR CAV IT ':{ 

*--------------------------CAV ITy SECTI ON OATA----------------------- ­

* 
* NSECT WS ECT HSECT OS ECT AW EFF OTWALL PCTLEAK 
*------ ­

1 2 49.167 17 . 68 18.00 1. 0 2 0.0 0.0 
* 
* 
~. PRIMARY REHEATER 
* 
*------------------------CONVECT I VE SECTION DATA---------------------- ­

* 
* NS ECT WSECT HSECT TUBEOD TU BEID ST SL 
*--------- --------- --------- --------- --------- --------- -------- ­

13 49 .1 67 24. 78 2 .500 2 .1 77 5 .0 4.5 
* 
* NTU8ET TUBEL ALEG TU BEL ILAT EXTS RF A EFF 
*--------- --------- ----- - --- --------- --------- ------- - - -------- ­

11 6 6 8 .0 23 .7 8 1 1.0 1.0 
* 
* HXT ':{ PE DTTUBE PCTDFR CLX FC UA F ANGA 
*--------- --------- --------- --------- --------- --------- -------- ­

3 20 . 0 0.0 1. 00 1. 0 0 .8 7 4 90 .0 
* 
* OTWALL DPSTM ANGWL PCTLEAK 
*--- - ---- ­

0 . 055 20 .0 8.0 0 . 0 0 .0 
* 
* ECO NOMI ZER 
* 
*----------------------- -CONVECTIVE SECTI ON DATA---------------------- ­

* 
*  SECT WSECT HSECT TU8 EOO TU BEID ST SL 
*-------- ­

14 49. 167 24.7 8 1. 75 0 1.31 5 1. 87 5 4 . 50 
* 
* NTUBET NTUBEL ALEG TUBEL lLAT EX TSRF AWEFF 
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* --------- --------- -------- ­
15 6 2 6 . 00  23. 78 2 1 .00 1 . 0  

*  
* HXTY PE DTTUBE PCTDFR CLX FC UAF ANGA 
*--------- --------- --------- --------- -------- ­

3 20 . 0 0 .0 0.8 1. 0 0.752 90. 0  
*  
* F DTWALL DPSTM ANGWL PCTLEAK 
*- -------- --------- --------- -------- ­

0 . 69 4 20 . 0 35.0 o. 0 o. 0 
* 
*--------------------- - --GAS RECI RC ULATI ON DATA------------------------* 
* 
* NS ECT PCTGS KFG TGS 
-k ________ _ 

15 40 . 00 1 5 97 . 00 
* es Lim ted based on ctua l FEGT 
*---------------------------AIR HEATER CONTROL DATA- ------------------ ­

* SECT NAH 
-A" ________ _ 

1 6 1 

* 
* SUPERHEAT ER SPRAY 
* 
*--------------------------S PRA Y SECTI ON OATA------------------------- ­
* 
~. SECT PRES (PS IG ) TRMP ( F) MAX ALLOWABLE FLOW (LB / HR) 
*- ----- ­

17 2 80 0 . 3 40. 5000 00 . 
* 
* REHEATER SPRAY 
* 
*--------------------------SPRAY SECTI ON DATA------------------------- ­
* 
* N ECT PRES(PSI G) TEMP (F) ~mx ALLOWA BLE FLOW (LB / HR) 
*------­

18 280 0. 340. 20000 0 . 
* 
*----------------- AIR HEATER SECTI ON OESC R PTI ON ------------------ ­
* 
* MS ECT MAT YPE PCTAIR PC TFG MTITLE 
*------­

' AH I ' 2 1 0 0 . 10 0 . ' BI SECTOR HEATE R ' 
* 
*----------------------- - BI SECTOR AI HEATER OATA-------------------- ­
* 
* NASECT "C" "Cl" PC TLI<G TAl 
* 

' AH1 ' 73.449 1. 0 6 . 4 3 1 10 9. 70 
* 

****** ****** ***** ** * *WARN I NG ***** ************** ****** 
* *******'" IT I S I MPERATIVE TH AT ALL AIR HEATER 
* * ~* * INPUT S BE BAS ED ON A VALI D HEAT BALANCE . **** 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

rROGRF.SS ".N.:K(;\ -,.."('LOn: ""'IT~ 1 & 2 

Uct.lh.'tI Perf(lnnln~ I l!Iotio" Case J Case 2 Case3 Case 4 

ELECTRICAL WA D .. MW' 523 392 300 

APPROXIMATE BOILER RA TING PERCENT OF MeR PEA K 9885 75 57 

BOILER/FURNACE CONDITIONS 

FUEL TYPE . O[L OIL OIL O[L 

I. FURNACE 

MASS QUANTITIES PER 10,000 BTU FUEL INPUT 

FUEL BURNED(ASH FREE) . LB 0.58 058 058 0.58 

FUEL BURNED(AS FIRED) . LB 058 0.58 058 058 

DR Y AIR. LB 791 7.9 1 8.11 8 13 

H20 IN AIR . LB 0 1 0 1 a I I a ll 

H20 IN FUEL .. LB 0.52 0.52 052 052 

H20 IN FLUE GAS, TOTAL .. .LB 062 062 062 0.62 

H20 IN FLUE GAS % BY WGT .% 721 7.21 707 706 

DRY FLUE GAS, TOTAL . LB 7.97 797 818 8 19 

WET FLUE GAS, TOTAL . LB 859 859 88 8.8 1 

HeAT QUANTITIES PER 10,000 BTU F[;EL INPUT 

HEA T INPUT FROM FUEL BTU 10000 10000 10000 10000 

SENSIBLE HEAT FROM FUEL BTU 3499 4046 35.6 3468 

HEAT INPUT FROM AIR .. BTU 923.9) 913 66 85 107 832.23 

HEAT INPUT FROM FLUE GAS RECIRC .BTI: 44) 3 434.74 374.08 39234 

HEA T INPUT, TOTAL B'!1J ) 1400 2 11388.87 11 260 75 11 25925 

LESS LA TENT H EAT LOSS. . BTU -537 53 -537 53 -53753 -5 37.53 

HEAT A V A) LABLE, MAXIMUM BTl' 10862 67 1085 134 10723.22 1072172 

LESS LOSSES IN COMBUSTION ZONE. BTU -59.5 -595 -595 -64 5 

HEAT A V AIL ABLE. . BTU 10803 17 10791 84 10663 72 10657.22 

54 

Case 5 Case 6 Case 7 Case 8 Cas.9 Cas. 10 

200 523 392 300 200 

40 PEAK 9885 75 57 40 

OIL GAS GAS GAS GAS GAS 

058 044 044 0.44 044 0.44 

058 044 044 044 044 0.44 

8 13 7 48 7 48 7.68 768 7.69 

o I I 01 01 0. 1 a I 0. 1 

052 095 095 095 095 095 

062 I 05 I as 105 1 05 1.05 

7 06 13 08 1308 12 79 12.79 1277 

8 19 697 6 97 7 16 7 16 7 18 

8.81 8.02 802 8 2 1 82 1 823 

10000 10000 10000 10000 10000 10000 

3468 0 0 0 0 0 

883 53 86989 857.34 798 810.66 85442 

67195 297.49 152 65 215 29 369 34 50355 

) )590.16 1116738 11 00999 1)01328 111 80 11357 98 

-53753 -98926 -989 26 -989.26 -98926 -98926 

1105263 ) 0178 12 1002073 10024.02 10 19074 1036871 

-645 -595 -595 -59.5 -595 -64.5 

10988 13 1011 862 996 1 23 9964 52 101 3 1 24 1030421 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

BOILER EFFI CIENCY 

HEAT LOSS IN DRY GAS ~(. 4.91 4 8 426 357 

LATENT HEAT LOSS, H20 IN FUEL 0/, 538 538 538 538 

HEAT LOSS FROM MOISTURE IN AIR . % 0 12 012 0 11 0.09 

HEAT LOSS FROM UNBURNED CARBON .0/0 0 0 0 0 

RADIATlON (ABMA) LOSS. % 019 0 19 0 19 029 

UNACCOUNTED LOSSES % 1 1 I I 

TOTAL LOSSES. .% 11.6 11 49 1093 1032 

LESS HEAT CREDITS . % 0 0 0 0 

NET LOSSES % 116 11 49 10.93 10.32 

EFFICIENCY(I 00 . :-lET LOSSES) % 884 8851 8907 89.68 

BOlLER DATA 

F1JEL FLOW .. LB/HR 282000 275748 217543 165751 

COMBUSTION AIR FLOW . LB/HR 3905837 38 19243 309 146 1 2360106 

FLUE GAS FLOW AT Fl;R:-':ACE EXIT LBIHR 5444188 5323488 4242144 3334132 

TOTAL AIR INLF.\KAGE .. LBIHR 0 0 0 0 

FLUE GAS FLOW AT AIR HEATER LBIHR 4187837 409499 1 3309004 2525857 

GAS RECIRCULATION FLOW .. LBIHR 125635 1 1228497 933 I 39 808274 

BOILER DUTY . BTU/HR 4 3 110+09 4 22E+09 33510+09 257E+09 

CONVECT[vE Dl;TY BTUIHR 236E+09 2.3 0E+09 1 84E+09 1.41 E+09 

EVAPORAT[vE DUTY . .BTUIHR 1 9510+09 I92E+09 1.5110+09 1 16£+09 

BLOWDOWN DUTY . . BTUIHR 8 7'E~05 781 £ ' 05 6.7210+05 49510+05 

HEAT INPUT. . .BTUIHR 4.88E+O<I 4.7710 -09 3. 76E+09 2.8710+09 

F1JRNACE EXIT GAS TEMPERATURE F 2184 41 2 173 2122 15 2059.11 

2. PLATEN SUPERHEATER 

INLET FLUE GAS CONDITlONS 

FLOW FROM UPSTREAM SECTION .. LBMIHR 5.44 h06 532 E+06 4 24E+06 333E+06 

55 

356 432 4.19 388 34 388 

538 9 89 989 989 989 989 

0.09 012 0.11 01 009 0 1 

0 0 0 0 0 0 

029 01 9 0.19 019 0. 19 029 

1 1 I 1 1 I 

103 1 15 52 15.39 1506 1457 15. 17 

0 0 0 0 0 0 

1031 1552 1539 1506 14 57 15 17 

89.69 84.48 84.61 84.94 85 43 8483 

114475 234045 215724 170 172 1311 62 90561 

1629992 4037503 372 1441 3012000 232 1534 160606 1 

2664673 5 1685 74 4370253 37 16777 3188506 2375271 

0 0 0 0 0 0 

1744467 4271 549 3937165 3182172 2452697 1696622 

920206 897025 433088 534605 735809 678649 

1 78E+09 4.50E+09 4 1510+09 329E+09 25510+09 I 7510+09 

9.48E- 08 256Ef 09 221E+09 1 8110+09 1 4810+09 9.4910+08 

82710+08 1.94£+09 19410+09 148E+09 1 0710+09 79910+08 

3.76E , 05 873E+05 804 E+05 6.78E+05 473E+05 374E+05 

198E+09 533E+09 491E+09 387E+09 2 99E+09 206E+09 

1869.27 2295.75 2315 77 220826 213365 195394 

266E+06 5. I7E+06 4 37E+06 372E+06 3 19E+06 238E+06 
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BOILER PERFOR:VIANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

'"1;) 

~ 
I ..­
tv 
o ...-. 
o 
UJ 

in .......  
I o 
o ..­
0\ 
00 

AIR INLEAKAGE FLOW LBMIHR OOOE- OO OOOE+OO o ooEtOO o OOE···OO 

SECTION INLET FLOW . .. LBMIHR 5.44E+{)6 5.32E+06 424E+06 D3E+{)6 

MASS FLOW LBM/SOFT-HR 331E+{)3 323E+03 2 58E+{)3 202E+03 

TEMPERATU RE F 2 184408 2173003 2122154 2059108 

ENTHALPY .. BTUILBM 739.055 735374 717952 697685 

VELOC ITY . · FT/SEC 60817 59.2 12 46293 35.497 

OUTLET FLUE GAS CONDITIONS . 

TEMPERATURE F 2099 125 2087 331 2027 399 1976745 

ENTHALPY BTU/LBM 7 11 594 707807 687637 671441 

VELOCITY . · FT/SEC 58 855 57285 44594 34336 

PRESSURE DROP .. IN-H20 0.0 19 0 .018 0.0 11 0.007 

INLET STEAM CONDITIONS . 

FLOW LBMlHR 375E+{)6 3.5IE·' 06 255P06 1. 86E-tD6 

MASS FLOW. LBM/SOFr HR 124E+06 I 16E+06 8.44£+05 616E-tD5 

TEMPERATURE F 692 378 683 807 685.55 684566 .. 

PRESSURE .. PSIA 27797 2591 41 256199 24449 1 

ENTHALPY · BTUILBM 1100.759 1122385 1133 355 11 54898 

OUTLET STEAM CONDITIONS. 

TEMPERATURE ... .. . F 702966 698 143 707 132 710241 

SATURATION TEMPERATURE. .F 681 704 670.91 669.923 664 214 

PRESSURE.. .. .... PSlA 2739.7 25478 2530.85 243468 

ENTHALPY. .. . BTUILBM 1141.626 1165256 1185 on 1203 .539 

SECTION DunES 

STEAl"! DUTY .. BTU/HR I 53E-tDS 1 50E-tD8 1 32£+08 9.06E+07 

UPSTREAM CAVITY RADIATION . BTUil-iR O.OOE+OO o OOE+OO o ooEI«l OOOEtOO 

DOWNSTREAM CAVITY RADIATION BTUIHR O.OOE+OO o OOE-tDO o OOE+OO o OOE+oo 

DIRECT FURNACE RADIATION BTUIHR 5.66E+06 5.57E- 06 5 12E+06 46IE+{)6 

CONV ECTION TO STEAM. BTU/l-IR 1 48E+{)8_ 145~ 1.27E-tD8 860E+07.... 

56 

o OOE"'()() OOOE~OO o OOE+OO OOOE- OO o OOE+OO o OOE+OO 

266[ ' 06 517E.06 4 37E+06 372E+06 3 19E+06 2.38E+06 

1 62E+03 3 14E+03 265E+03 2 26E+{)3 1 94E+03 1 44E+{)3 

1869265 2295749 2315.774 2208263 2133647 1953.935 

637.428 809.983 816864 778.1 13 752788 692 .225 

26.231 63815 5435 4439 37016 25662 

1802 019 2194894 2202508 2091 953 2037.939 1875.238 

616285 775463 77806 1 738692 720.498 666025 

25.474 6 1.479 52. 132 42455 35.65 24825 

0004 00 18 0.013 0009 0006 0003 

I 27E·06 3.73E+06 350E+06 250E+06 1 75E+06 123E-tD6 

4 19E+05 I 23E+06 1 16E+06 825E+{)5 5.79E-tD5 406E-tD5 

685783 693 891 683724 685 933 688235 687.295 

2436.56 27797 2591 41 256399 2444 9 1 2436.56 

1159.037 11 06 316 1122145 1134348 1162648 11 62 185 

7 10576 708831 701 453 712 .616 72359 717.073 

66371 681 704 670.91 669.923 664.214 66371 

242633 27397 2547 S 253085 2434 68 242633 

1205145 115533 1171872 1194586 1223274 1214.924 I 
I 

5.84E-tD7 1 83 E-{)8 1 74E+{)8 150E-tD8 I06E+08 647E+07 

OooE+OO o OOE-OO o OOE· ·OO o OOE-tDO 000[ +00 O.OOE+OO 

OOOE+OO o OOE-tDO OOOE+OO O.OOE+{)O o OOE+oo O.OOE+OO 

128E+06 674E+06 695h06 588E+06 5 2 1E+06 3.83E+06 

552E+07 1 76E+08 ~ 1 44E+{)8 IQIE+08 609E+07 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station UnitsI&2 
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HEATTO THE WALL BTU/HR 2.00E"·06 197E+06 I 73E+06 153E~ 

GAS DUTY BTUIH R I 50£+08 1 47E+o8 I 29E+08 875h07 

CONV ECTfV E HEAT TRANSFER DATA 

OVERALL HTC . BTU/SOFf-HR-F 34258 33739 30868 21 834 

HTC ADJUSTMEt\T FACTOR "UAF" 2.626 2 626 2 706 2. 15 

SECTION LMTD .. 1443.772 1438 89-1 137811 1320.328 

WALL SA T TEMPERA TURE. 684.408 676654 673 399 665617 

WALL LMID 1456942 145309 1400.84 1 1351889 

WALLH TC 8501 8.395 7647 70 1 

COMPONENTS OF FLUE GAS CONVECTfVE CONDUCTANCE 

"UCCPRJ" . 87.758 86 566 75369 6507 1 

"F1'P". 0142 0.1 42 014 1 0.14 

"REYNO" 4524.363 4439.633 35 72.28 1 2838.401 

"FA" 0729 0728 0717 0.707 

"FD". 0.955 0955 0955 0955 

"CLX' I 1 I I 

"UCG", CONVECnVE CONDUCTANCE. S 681 8.533 7265 6. 148 

COMPONENTS OF STEAM CONVECTfVE CONDUCTANCE 

"UCLPRI" 2702.407 2562546 1987 108 1544 504 

"Ff" . 0.959 0.959 0.959 0959 

"FPP" 0.599 0.568 055 0. 523 

"UCS" CONV ECTfVE CONDUCTANCE 1206.31 1084535 81382 601 648 

COMPONENTS OF INTE RTUBE RADIATION CONDUCTANCE 

"URPRI" II 223 11.13 10855 10554 

"K". 0.456 0.456 0.45 1 045 

"FS" 088 0.S8 0.88 0.88 

"URG" , ITR CONDUCTANCE. 5 123 5.08 4 893 4.753 

L. - ­ - ­ --- -- ­

57 

I 17 E+06 250E+06 2.43E+06 208E+06 1.89£+06 1 33E+06 

563E+07 1.78E+08 I 70['-08 1.47E+08 I 03E+08 622E+07 

16266 38213 35.78 33387 24558 16.844 

I 846 2.626 2626 2706 2 15 1.846 

11 37336 1543 565 1566065 1450.37 1379.657 1212. 24 

6656 17 684408 676.654 673 399 665.617 665617 

11 69703 1560367 1581 809 1475943 141 9636 1248.552 

6184 995 1 9 531 8755 827 6.587 

56.756 85 02 76 749 69529 63. 322 52.912 

o 137 015 0. 151 0.148 01 47 0144 

2352437 4208. 71 3555 324 3083.005 267425 1 206207 

0 701 0.725 07 16 071 0705 0 697 

0.955 0955 0.955 0955 0.955 0.955 

1 1 I 1 1 I 

5199 8856 7906 6997 628 5071 

11 353 63 2690.236 2559016 195 1692 1471.335 11 06.4 11 

0.959 0959 0.959 0.959 0959 0.959 

052 0589 0564 0544 0509 05 14 

439791 IISO 848 1075 S08 790 718 558.427 423318 

9.573 II 799 II 833 II 275 10959 10.0 18 

045 0566 0566 055 8 0558 0.483 

088 088 088 088 088 088 

4 .311 6.68 6699 6293 6 117 4836 

- ­ - -
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3. PRIMARY SUPERHEATER 

IN LET FLUE GAS CONDITIONS . 

fLOW f ROM UPSTREA1"j SECT ION . LBMfII R 544E-+{)6 5.32E+06 4.24E+06 333E+06 

AIR INLEAKAGE FLOW LBMlHR o OOE-+{)O o OOE+OO o ooE-+{)O OooE·· OO 

SECTION IN LET f LOW . LBMlHR 544 E+06 532E+06 4 .24 E+06 3.33£...·06 

MASS FLOW . LBM/SQFf· HR 4 74E"'03 4 64E-+{)3 3.69E+03 2.90E-+{)3 

TEMPERATURE . .. F 2099 125 2087.326 2027394 197674 

ENTH ALPY BTUILB M 7 1 I 594 707 807 687.637 67 1 44 1 

VELOCITY . Ff/SEC 84 409 82. I 57 63 .956 49244 

OUTLET FLUE GAS COND ITI ONS 

TEMPERATURE . F 1911 39 1 1900 55 1838452 1782352 

ENTHALPY . BnJlLBM 65 1 7 648264 627 791 6 10 121 

VELOCITY .. FfIS EC 78216 76 133 59.097 453 15 

PRESSURE DROP IN·H20 0074 0.07 1 0044 0026 

INLET STEAM CON DITIONS : 

FLOW LBMIHR 3.75E+06 351E-+{)6 255 E+06 I 86E'r06 

MASS FLOW LBMlSQFfIHR 575E,05 5.38E~5 391E+05 2.86E-+{)5 

TEMP ERATURE F 702966 698 143 707 132 7 1024 1 

PRESSURE . PSIA 27397 25478 253085 2434. 68 

ENTH ALPY . BT u/LBM 11 4 1 626 11 65 256 11 85 078 1203.539 

OUTLET STEAM CON DITIO:,S 

TEMPERATURE.. I" 75 1 57 760066 787 547 814752 

SA TUR.\ 110N TEM PERATURE . F 679 233 668983 667 .985 663428 

PRESSURE . PSIA 2694 7 25 148 249785 2421 68 

ENTHALPY BTu/LBM 1233 785 1261055 12915 12 132 1 962 

SECTION DUTfES . 

STEAM DUTY BTUIHR 345E+08 3.36E+08 272E+08 2.21 E+08 

UPSTREAM CAVIT Y RA DIATIOl'-J .. BTUjJR O.OOE+OO O.OOE+OO o OOE·oo O.OOE-+{)O 
-

58 

266E.06 5 17E->06 4 37E+06 372E+06 3 19E+06 238E-+{)6 

OOOE+OO o OOE"'oo o OOE-{)() o OOE+OO OOOE-+{)O O.OOE+OO 

2.66E~06 5 17E-+{)6 437£+06 3.72E+06 3 19E-+{)6 238E-+{)6 

2.32E+03 450E-+{)3 381E+03 3.24E-+{)3 278E-+{)3 2.07E-+{)3 

1802019 2194889 2202.503 209 1.948 2037934 1875.229 

6 I 6285 775.463 778.061 738692 720498 666.025 

36534 88 172 74767 60888 51 128 35.604 

1625274 1986.828 1979767 1879.948 1829229 1678 

561 256 705019 702 647 667709 650903 601 123 

33679 8 1 261 68.51 I 55829 46856 32.596 

0016 0.069 005 0034 0.025 0013 

I 27E+06 373E+06 3.50E-+{)6 250E-+{)6 I 75E+06 1.23E-+{)6 

194E-+{)S 572EtQ5 537E+05 3 83 E-+{)5 269E+05 I 88E+05 

7 10.576 708.831 701 453 7126 16 72359 7 17073 

242633 27397 2547.8 253085 2434.68 2426.3 3 

1205 .145 11 5533 11 71.872 11 94586 1223 274 12 14924 
, 

823 365 771.90 1 770792 805302 860728 849385 I 

663 IOJ 679233 668 983 667985 663428 663 103 

24 I 633 2694 7 25 148 249785 2421.68 2416.33 

1329774 1259232 1272 929 130854 J360 207 135 1 423 

1.58£+08 387E+08 354£+08 284E+08 240E+08 I 68E-+{) 8 

o OOE-+{)O o OOE+OO o OOE+OO 000£+00 O.OOE+OO o OOE-+{)O 
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BOILER PERFORMANCE Al'iAL YSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 
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DOWNSTREAM CA V ITY RADIATI ON B'TUfH R OooE+OO o OOE+oo o OO E-+OO OOO bOO 

DIRECT FUIU.J ACE RA DIATION .BTUfHR 2 27E+07 2 23E~07 2.05E+07 I 84E+07 

CONV ECTION TO STEAM .. . BTUfHR 3.23P08 3 14 E+08 25 IE-H)8 2.02E+08 

HEAT TO THE WALL . .BTUfHR 3.31 [ +06 32610 "06 2.74E+06 234E+06 

GAS DUTY BTUfHR 326E+08 3. I 7E+08 254E+08 204E+08 

CONVECTIVE HEAT TRANSFER DATA 

OVERA LL HTC B'TUfSQIT· HR· F 15 9 13 15 633 13.365 II 435 

HTC ADJUSTME>iT FACTOR. "UAF" I 195 1.1 95 I 195 I 195 

SECTION LMm... 1274339 126075 1180478 111 0.391 

WALL SAT TEMPE RA'TU RE . 684408 676.654 673.399 665617 

WALLLMTD 1318623 13 15 .071 1257158 121 1328 

WALLHTC . 7855 7 754 6.825 6046 

COM PONENTS OF FLUE GAS CONV ECTfV E COND UCTANCE 

"UCCPRl". 98.486 97 149 84583 73026 

"FPP". 01 4 0. 14 0. 139 0.139 

"REYNO" ... 8668.801 8493 .15 6826.757 5408228 

"FA". 0787 0 785 0.752 0 72 

''FD'' 0.985 0.985 0985 0985 

"CLX" . I I I I 

"UCG" CONV ECTIVE CONDUCTANCE ... 10 7 14 10.527 8729 7 179 

COMPONENTS OF STEAM CONVECTIVE CONDUCTANCE 

"UC LPRI" 1393674 1321.546 1024783 796525 

"IT". 0 968 0 968 0 968 0968 

"FPP" 055 05 11 0.486 0.46 

"UCS", CONVECTIV E CONDUCTANC E 55988 493 905 364 176 268 167 

COMPO~ENTS OF lNTERTUB E RAD IATION CONDUCTANCE 

"URPRI" .. 10 354 10.299 10048 9 821 

"K" 
- - - - - -­ -­ 0l.!.L 0 3 11 0.307 0307 

9 

o OOE+OO OOOPOO o OOE+OO OOOH OO o OOE IOO o OOE+OO 

1.3 1 E+07 2 69E lil7 2 78Ei-07 2 . 3 5E~07 208E+07 1 53E+07 

1.45E+08 360E+08 326E+08 26 1E+08 2. 19E+08 1.52E+08 

1.75 E+06 385E+06 3.58E+06 3.00E+06 270E+06 1 92 E+06 

I 47E+08 364E+o8 330E+08 264 E+08 2. 22E+08 1.54 E+08 

969 1 16815 15 172 13 424 12 159 97 18 

I 195 I 195 I 195 I 195 I 195 1. 195 

939267 1345 966 1349 754 1220662 1132638 984 226 

665 .61 7 684408 676.654 673 .399 6656 17 665. 61 7 

1045538 1403879 1411 55 1309 691 1265 097 1108073 

5245 8584 793 7 165 6 684 5 41 

63 694 95 41 4 86 132 78029 71 063 5938 

0136 0 148 0 148 0 146 0 146 o 143 

4467 058 8075047 683394 5907001 5088973 3919. 188 

0699 078 0 752 0 731 0713 0686 

0985 0985 0985 0985 0985 0985 

I I I I I I 

5955 10 866 9 46 8.226 7282 573 

585 525 1387 397 131 9725 1006.5 18 758791 570. 594 

0969 0968 0. 968 0 .968 0.969 0969 

04 56 0527 0502 0 474 044 1 0.445 

195.305 534 373 484 032 349269 244 823 185 .892 

8967 10 872 10.85 10 381 10238 9353 

0 307 0 362 0362 0 .3 58 0358 0 326 
-
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BOILER PERFORMANCE A;\,ALVSIS - Progress Energ)' Service Company, LLC for Anclote Station Unitsl &2 
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"FS" 091 0 91 09 1 09 1 

"URG", n 'R CONDUCTANCE 3216 3199 3 088 3 0 16 

4, FINISHING SUPF..RJl F..ATER 

rNLET FLUE GAS CONDITIONS 

FLOW FROM UPSTRE AJ"t SECTION . LBMlHR 5.44E-,{)6 532E+06 424E+06 333E+06 

AIR INLEAKAGE FLOW . LBM/HR o OOE+OO OOOE+OO o OOE+OO OOOhoo 

SECTION [J\LET FLOW LBMIH R 544E+06 5 32E+06 424E+06 333E+06 

MASS FLOW. . LBM/SQFT,H R 5.14E+03 5.02E+03 4.ooE+03 3 15E+03 

TEMPERATURE. F 19 11.39 1 1900.545 1838.452 1782347 

ENTH ALPY. .BTUILBM 651 7 648264 627 79 1 6 10 12 1 

VELOCITY. FT/SEC 84 739 82.482 64 026 49094 

OUTLET FLUE GAS CONDITIONS 

TEMPERATU RE. .... .. F 1492076 149 1 824 1389.114 1374399 

ENTH ALPY . . BTUILBM 52 I 036 520 958 489 104 484. 6 15 

VELOCITY . .. FT/SEC 69 754 68 198 51 507 40.16 1 

PRESSURE DROP .IN, H20 0343 0327 0 2 012 1 

IN LET STEAM CONDITIONS: 

FLOW . . LBMIHR 3 75E+06 35 1E+06 267E+06 1.99E·06 

MASS f LOW LBM/SQFTIHR 797E+05 746E+05 5 69E+05 4 23 E+05 

TEMPERATU RE F 75 I 57 760.066 74662 750.777 

PRESSURE PSlA 2694 7 2514 .8 249785 2421 68 

ENTHALP Y . BTUILBM 1233785 1261 055 124672 1258662 

OUTLET STEAM CONDITJONS 

TEMPERATURE F 953 721 9861 21 1005. 19 1005 59 

SA TURATION TEMPERATURE. F 676.445 663 .92 665.007 662089 

PRESS URE PSlA 2644 7 24298 2447.85 239968 

ENTHALPY .. BTU/LBM 1420077_ 1450~ 1462 74 1464.608 

60 

09 1 09 1 0 91 0.9 1 09 1 0.9 1 

2 754 3 941 3933 3716 3. 664 305 

266E+06 5 17E+06 437E+06 372E+06 3 19E+06 2.38E+06 

o OOE+OO 000£+00 o OO E >00 o OOE, 'OO OOOE+OO o OOE+OO 

266E +06 5 17£ >06 437E+06 372E+06 3 19E+06 238E+06 

25 1E+03 4 88E+03 4 12E+03 3.51 E+03 301 E+03 224E+03 

1625 269 1986823 1979.76 1879.948 1829 229 1678 

56 1 256 705.0 19 702647 667709 650903 601.123 

36488 8803 8 74225 60 485 50.763 35.31 5 

13 03 707 153 2 9 17 1501 806 1381 343 138 \.381 131 6 108 

463356 555.4 I 3 545 387 505813 505 825 485 147 

3086 71 704 59682 47595 4083 1 29336 

0 073 03 17 0225 0 155 011 2 0059 

I 34E+06 3 75E+06 351 £+06 267E+06 I 99E+06 1.3 4E+06 

2.85E+05 797b05 746E+05 569E+05 4.23 E+05 2.85E+05 

766385 767.3 18 769 252 742.789 73287 75 6.51 8 

24 16 33 2694 7 25 148 2497 .85 2421 68 241 6.33 

1276 165 1253.787 1271.265 1241 965 1237043 1265 566 

1006 63 1005 1004 99 1005.1 9 1005.59 1006 63 

661.272 676 445 66392 665007 662.089 661 272 

2386 33 2644 7 2429 8 2447.85 2399. 68 2386.33 

1465739 1456007 1463 208 146274 1464 608 1465 739 
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BOILER PERFORMANCE ANALYSIS - Progress Energ)' Service Company, LLC for Anclote Station Unitsl&2 
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SECTION DUllES 

STEAM DUTY BTU/HR 6.98E+08 665E+08 578E+08 4 09E+08 

UPSTREAM CA VITY RA DJATION BTUIHR OOOE+OO o OOE+OO o OOE';{)O 0.0010-00 

DOWNSTREAM CAVITY RADIATION. BTU/ HR o OOE+OO o OOE-'-OO O. ooE+OO o OOE';{)o 

DIRECT FURJ'iACE RADIATION .. BTU/HR o OOE+OO OOOHOO o OOE';{)O o OOE+OO 

CONVECTION TO STEAM. .. BTUIHR 698b08 6.65E+08 5. 78E+08 409E+08 

HEAT TO THE WALL BTU!JJR 131E+07 131E+07 105E+07 9. I 9E· D6 

GAS DUTY. BTUIHR 7 I I E+08 6 78E+08 588E+08 4 18E+08 

CONVECTIVE HEAT TRANSFER DATA 

OVERALL HTC . BTU/SQ Fr-HR-F 15868 15672 15 699 " 683 

HTC ADNSTMENT FACTOR, "UAF" . 0 .964 0964 I ) 17 0956 

SECTION LMTD ... 809.71 9 780568 677 256 644 22) 

WALLSATTEMPERATURE . 684408 676654 673 399 665617 

WALLLMm 1002.753 1005 723 922 208 897.351 

WALL HTC 9707 9.639 8 1':: 7594 

COMPONENTS OF FLUE GAS CONVECTIVE CONDUCTANCE 

"UCCPRJ " 104207 102792 89496 77 .268 

"FPP" o 1] 7 0. 137 o 135 0.135 

"REYNO". 96139)8 9378 344 7625.284 6028.743 

"FA" 0949 0948 0938 0919 

"FD" I I I I 

"CLX' I I I I 

"UCG" CONVECTIVE CON DUCTANCE . . . 13516 13339 II 34 9 555 

COMPOl\ENTS OF STEAM CONVECTIVE CONDUCTANCE 

"UCLPRl" . 1870 35" 1773 555 1427 .899 1125842 

"FT". 097 1 0971 0971 0971 

"FPP" 0433 04 15 0414 OA09 

"UCS', CONVECTIVE CONDUCTAl"lC E 514219 467.864 375 157 292.381 

61 

2 54E"'08 758E+08 673 E+08 59I E', 08 452E+08 2.68E+08 

OooE';{)O o OOE';{)O o ooE+oo 000£+00 O.OOE-'{)() o OOE+OO 

000£+00 O.OOhOO OOOE+OO o OOE+OO o OOE+OO o OOE+OO 

o OOE';{)O o ooE+OO O.ooE+OO o OOE+OO OooE';{)o o OOE+OO 

254E+08 758E+08 673E+08 591 E+08 4.52E+08 2.68E+08 

7. I 4E-'-06 I 53['07 141E+07 I 12E+07 I.04E+07 756E+06 

2 6 1E+08 773E+08 687E+08 602E+08 463E+08 2.75E+08 

8.819 16.887 15.4 58 15806 12374 8796 

0836 0964 0.%4 I 117 0956 0836 

529 112 825.904 801 372 687888 672 979 560.908 

665617 684408 676654 673.399 665617 665617 

787962 10593 1045 988 935 198 92 1.624 818 14 

6.723 JO 726 9985 890 ) 8335 6853 

67.394 100 956 91 135 82562 75 191 62829 

o 133 0144 0143 0.14 o 14 o 138 

4919.918 8973 969 7622841 6671 602 575261 I 4365. I 97 

0906 0946 0938 0927 0916 0899 

I I I I I I 

I I I I I I 

8107 13752 12266 10747 9638 7807 

820.635 1870. 354 1773 555 1427899 1125.842 820635 

0.97 1 0 .97 1 0.971 0.971 0.971 0971 

OA07 04 22 0.412 0414 0411 OA08 

212 085 501 574 464 .145 375588 29384 1 212608 
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BOILER PERfORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anelote Station Uoitsl&2 
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COMPONENTS OF INTERTUBE RAD IATION CO:-.i DUCrANC E 

"U RPRI" 9 128 9 165 8 642 8 486 

"K" 0382 0 382 0377 0377 

"FS· I I I I 

"U RG", ITR CONDUCTANCE .. 3489 3503 3 26 1 3.199 

5. FINISmNG REHEATER 

IN lET Fl..UE GAS CONDITIONS 

FLOW FROM UPSTREAM SECTION .l BMIH R 5.44E+06 532E­ 06 4.24E+06 333E+06 

ArR IN LEAKAG E Fl..Ow. . LBMIHR o OOE+ OO o OOE+OO O.OOE+OO O. OOE H)O 

SECTION INLET FLOW. . LBMIHR 5 44E+06 5.32E+06 424E+06 3.33E+06 

MASS FLOW . LB M/SQFT-HR 52I E­· 03 509E+03 4 06E-03 3 19E-'-03 

TEMPERATURE... .F 1492.071 149 1. 8 17 1389. 109 13 74. 394 

ENTHAlPY BTU/lBM 52 1036 520958 489. 104 484615 

VELOCITY . FT/SEC 707 15 69.138 52 2 17 40 7 15 

OUTLET FLUE GAS CONDITIONS: 

TEMPERA TlIRE .F 1276853 1274 367 1175064 1208619 

ENTH ALPY BTUILBM 455892 455.14 9 425.142 435 045 

VELOC ITY. . .... . FT/SEC 6291 7 61 434 46.172 37.036 

PRESSURE DROP tN-H 2O 0.216 0.206 0. 124 0077 

INLET STEAM CONDITIONS 

FLOW . LBMlHR 333E+06 320E+06 2 43E+06 1.8J E+06 

MASS FLOW . .LBMlSQ.FT/HR 2.62E+05 2.52E ~-o5 1. 91E -05 I 43 E+05 

TEMPERATURE .F 804 099 798 714 789.868 791.682 

PRESS URE . .PS LA 574 .7 553 19 424.48 31 6.91 

ENTHALPY . . BTUILBM 14 11642 1409 641 1410 56 141 6225 

OUTLET STEAM CONDlTlONS 

TEMPERATURE . .F 9994 13 1000 999.39 9669 

62 

7 943 9 53 9407 8.68 8 559 8.071 

0377 0 462 0 462 0456 0.4 56 0404 

I I I I I I 

2994 4 4 4 .343 3 957 3902 3.262 

266E+06 5 17E+06 4 37E+06 3 72E+06 3 19[- 06 2.38E+06 

O.OOE+OO o OOE+OO O.OOE+OO o OOE+OO o OOE . OO o OOE+OO 

2.66E+06 5 17E+06 4 37E; 06 3.72E+06 3 19E+06 238E+06 

255E+03 4 94E· 03 4 18£' 03 3. 56f · 03 305E+03 2.27E-+03 

13 0370 1 1532.9 1 I 150 1 799 138 1 343 1381.38 1 13 161 08 

463356 555 4J3 545 387 505 81 3 505 825 485 147 

3 1 286 72692 60504 4825 1 41 394 29741 

11 92.53 129 1 442 1259 76 1153564 12 12 704 1198678 

430.267 478 456 468 5 12 43461 452.906 448.487 

293 13 63883 53038 42 281 37 60 1 27.774 

0.048 0. 198 0 139 0.094 007 1 0038 

1.22 E-06 342E+06 3 13E-+06 238E+06 1 7710+06 I 19E+06 

963E+04 2.70E·05 2 46E+05 I 88E+05 1.39E+05 939E+04 

795 968 785.233 800 79 1 780593 803. 848 805 509 

21147 5747 553 19 42448 31691 211 47 

142295 140 1 249 141 0779 1405 597 ) 422 595 1427. 854 

93846 1000 1000 989952 
- 988, 465 950233 
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BOILER PERFORMAN CE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Units l&2 
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SATURATION TEMPERAT URE [, 4 77 074 472 895 448569 420039 

PRESSU RE .PSlA 550 7 529 19 4164 8 308.91 

ENTHALPY BTUILBM 15185 13 151 9464 1522446 1508423 

SECTION DUTIES 

STEAM DUTY .BTUIHR 356E+08 352E+08 2 72E+08 I 67 E+08 

UPSTREA M CAV ITY RA DIATION, BTU/HR OOOE+OO 000£+00 o OOE I{)O 0.00£+00 

DOWNSTREAM CAV ITY RADIATION. BTU/HR 76 1E+06 758E+06 4.89H06 5. 95 E+06 

DIRECT FU RNACE RADIA nON BTUJH R O.OOE+OO OOOE+OO o OOE +OO O.OOE+OO 

CONVECTION TO STEAM ... ..BTU/HR 349E· 08 344E+08 267E+08 1 61E+08 

HEATTO THE WALL BTU/HR 6 06E,,()6 6. 05E~06 4 54E+06 420E',1)6 

GAS DUTY BTUIHR 3 55E+08 3.50E+08 2 7 1E+08 1.65E+08 

CONVECTfV E HEAT TRANSFER DATA 

OVERALL HTC BTU/SQFT·HR·F 1762S 17 374 16804 95 35 

HTC ADJUSTMENT FACTOR, "UAF" 1201 1 201 U 55 0889 

SECTION LMTD . 482 63 48364 387.434 41 2.205 

WA LL SAT TEM PERATURE . 684 408 676654 673 399 66561 7 

WALL LMTD. 694505 700,827 602358 622243 

WALL HTC 8,784 8.687 7,594 6802 

COMPON ENTS OF FLUE GAS CONV ECTfV E CON DUCTANCE 

"UCCPRI" 104 286 102869 89 564 77 326 

"EPP" o 133 0 133 0. 13 I 0 13 

"REYNO" 10426 849 10203 789 8320283 6547 858 

"FA'. 0942 0 941 0932 09 11 

''FD'' . I I I I 

' CLX" 
~. 

I I I I 

"UCG" , CONVECTfVE CON DUCTAN CE 13027 12.829 10894 9195 

COMPONENTS OF STEAM CONV ECTIVE CONDUCTANC E 

"UC LPRI" 725078 702 45 1 562748 445 132 

63 

383249 477 074 472 895 448569 420039 383 249 

20347 550 7 529 19 4 1648 30891 203,47 

1496,849 I SIS 83 1 15 19464 15 17402 151 98 13 1502977 

903E+07 403E+08 3 40E+08 266E+08 I 72E+08 896E+07 

o OOE+OO 0.00£+00 O.OOE+OO OOOE+OO o OOE+OO O.OOE'IOO 

569E+06 I 16E+07 I OOEr07 635H06 803E+06 6 11E+06 

O.OOE+OO o OOE+OO 000£+00 o OOE-oO O.OOE - OO o OOE+OO 

8,47E+07 39 1 E+08 3.30E+08 260£ +08 I 64E+OS 8 35E+07 

35 I E- 06 6,76E+06 605[- 06 454E+06 4. 62E+06 3.60E+06 

882E+07 398 E+08 3 36E+ 08 265E+08 I 69H08 87 1E+07 

5 428 18372 1677 1 16613 9993 537 1 

0.589 1.201 1 201 1.355 0889 0.589 

180684 519.4 14 480056 382.091 400.817 379.342 

665617 684,408 676. 654 673 399 665 617 665617 

580726 721 042 697 13 7 586.704 627653 589829 

6.082 9.44 1 8.739 7791 7.407 6. 151 

67445 101 033 91.204 82624 75248 62 877 

0. 129 0,)38 0138 0 135 0 136 01 34 

5298 139 9859684 83 79. 546 7328646 6231.202 4701751 

0.896 0939 0932 0 921 0.907 0888 

I I I I I I 

1 I I I I 1 

7 8 18 13 099 11.693 10 258 9257 7501 

325024 740805 689 097 5544 14 4371 34 31863 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC (or Andote Station Unit!ll&2 
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"IT" 0986 0986 0985 0985 

"FPP". 0331 033 0326 0321 

"UCS", C( )NVECTTVE CONDUCTANCE 203 574 196704 155501 121.1 97 

COMPONENI S OF INTERTUBE RADI A TION CONDUCTANCE 

· URPRI" . 7 42 7 405 6 952 6 932 

"K' 0376 0376 0371 0.37 1 

"FS " I I I I 

"URG", ITR CON DUCTANCE 2792 2786 2582 2.572 

6. FORWARD CAVITY 

INLET FLUE GAS CONDITfONS 

FLOW FROM UPSTREAl'vl SECTION. LBWHR 544E+06 532E+06 424E+06 333E+06 

AIR IN LEAKAGE FLOW LBWHR oOOE+OO O.OOE+OO oOOE·. OO O.OOE+OO 

SECTION IN LET FLOW . LBMIHR 5.44E+06 5 3210+06 4.24E+06 3.33E+06 

TEMPERATURE .. . F 1276853 1274372 1175056 1208.674 

ENTH A LPY BTUfLBM 455892 455 149 425 142 435045 

OUTLET FLUE GAS COND ITIONS ' 

TEMPERATURE F 1257. 51 6 1254 587 1156742 1182679 

ENTHALPY BTUILBM 450 11 3 449239 419747 427358 

SECTION DUTI ES 

RAD TO UPSTREAl\f SECTION ... BTUIHR 76IE+06 7 58E '-06 489E+06 5.95E+06 

RAD TO DOWNSTREAM SECTION BTUIHR I 25E+07 I 26E+07 945E+06 1.03E- 07 

RAD TOTHEWALL.. . ... BTUfHR 1.13E , 07 I 13E+07 856E+06 937E+06 

GAS DUT Y. .BTUIHR 3.15E+07 3.15E+07 229E-07 256E+07 

7. SUPERHEATER STRINGER TUBES 

IN LET FLUE GAS CONDITIONS 

FLOW FROM UPSTREAM j;ECTION_ LBWH R 544E',06 53~ _ 424 E+06 3 33E ,-06 
-

64 

0985 0985 0986 0985 0985 0985 

03 17 033 033 0 325 0323 0.3 18 

87263 207506 193015 152 775 11967 1 85 866 

6 699 7 52 7 398 6 853 7 022 6 78 1 

0371 0 454 0.454 0 448 0448 0398 

I I I I I I 

2486 3.416 3361 3.073 3 149 2.701 

2 66E~06 5 171>+06 437E+06 3.72E+06 3 19E+06 2.38E+06 

O.OOE+OO oOOE+OO O.OOE'·OO oOOE+OO OOOE+OO oOOE+OO 

266E+06 5 17E+06 437E+06 372E+06 3 19E+06 2.3 8E+06 

119253 129 1442 1259 76 11 53564 1212704 11 98678 

430267 478.456 468512 43461 452906 448487 

11 61 531 1262661 122862 11 2707 1176 101 1162.203 

421.122 469.42 1 458.776 426.46 441 566 4372 1 

5.69E+06 I 16E+07 1.00E+07 6.35E+06 803E+06 6 11E+06 

979E-06 I 85E+07 I.71E+07 1 26E+07 I 47[+07 I 08E+07 

890E+06 I 66E+07 I 54E+07 1.14E+07 I 34E+07 9.85E+06 

24 4E+07 467E+07 426E+07 303E+07 362E+07 268E+07 

2.66E+06 5 17E+06 4.37E"·06 372E+06 3 19E+06 238E+06 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Co mp any, LLC fo r Anclote Station Unitsl&2 
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AIR fNLEAKA GE FLOW. LBM/HR O.OOE+OO oOOE+OO O.OOE+OO 0. 00£+00 

SECTION INLET FLOW . LflMIHR 5.44E' 06 532E+06 4.24E+06 333E+06 

MASS FLOW LBM/SQIT-HR 2 77E.,.,13 271E+03 2 16E+03 2.42£+03 

TEMPERATURE .F 125752 1 1254 592 1156747 1182.684 

ENTH ALPY. BTU/ LBM 450 113 449239 419 747 427.358 

V ELOCID ' ..... IT/SEC 3J 091 32 302 24282 27688 

OUTLET FLUE GAS CONDITIONS. 

TEMPERATURE F 1163834 1159.248 1060.292 1083 496 

ENTHALPY .BTUfLBM 122.3 420.947 391.534 398255 

VELOCITY IT/SEC 31 285 30505 22 833 26016 

PRESSURE DROP fN· H20 0003 0003 0002 0005 

fNLET STEAM CONDITIONS · 

FLOW. ... . LBMIHR 3 75E lOG 351E+06 2.55E+06 1 86E+06 

MASS FLOW .LBMlSOITfHR 904E+05 8.46£+05 6. 16E+05 4.49£+05 

TEMPERATLRE . . ... F 684 408 676654 673 399 665617 

PRESSURE PSlA 27897 2648.41 259099 245802 

ENTHALPY BTUILBM 1057344 1076209 1083.1 1097792 

OUTLET SIEAl\1 CONDITIONS 

TEMPERATURE.. . F 692378 683807 68555 684566 

SATURATION TEMPERATURE....... F 68387 1 673.423 67 1 847 664831 

PRESSURE. PSlA 27797 259 1 41 2563.99 24449 1 

ENTH ALPY .BTUILBM 11 00759 11 22385 11 33355 1154898 

SECTION DUTIES 

STEAM DUTY .BTUfHR 1 63E+08 1.62E+08 128E+08 1.06E+08 

UPSTREAM CAVITY RADIATION BTLIHR 1 25E+07 1.26£" 07 9 45E+06 I 03E+07 

DOWNSTREAM CAVITY RADIATION. BTLfHR O.OOE+OO oOOE­, 00 O.OOE+OO O.OOE+OO 

DIRECT FURNACE RADIA T10N . BTUfHR oOOE+OO oOOE+OO oOOE+OO oOOE+OO 

CONVECTION TO STEAM. .BTLfHR 1 50E+08 1 49E+08 1 19ET08 960E­I07 
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oOO E+OO oOOE~OO oOOE+OO oOOE+OO oOO E+OO oOOE+OO 

266E+06 5 17E~06 437 H 06 372E+06 3 19E+06 238E+06 

1 36E+03 2.63P03 222E+03 I 89E+03 2.32E+03 121 E+03 

116 1.536 1262661 122862 112707 1176 10 1 1162208 

42 1 122 46942 1 458776 42646 44 I 566 4372 1 

15298 334 18 27 698 22 11 8 27.931 14 447 

1073572 115989 1 112 1.636 1024566 1073 905 106743 

395.364 437421 42562 3952 410.191 408 159 

14468 31 424 25943 20.69 26 186 13603 

0001 0 003 0.002 0.001 0005 0001 

1 27E+06 373£+06 350E+06 2.50E+06 1 75E+06 I 23 E+OG 

3 06E -OS 899E+05 845 E+05 6.02E+05 423E+05 2.96E+05 

6656 17 684408 676654 673 399 665.617 6656 17 

245802 2789 7 264841 259099 245802 245802 

1097.792 1057344 1076209 1083 .1 1097 .792 1097792 

685783 69389 1 683724 685.933 688235 687295 

664 328 683.87 1 673 423 67 1 847 664831 664 328 

2436.56 27797 259 1 4 1 2563.99 2444 9 1 2436.56 

1159.037 1106 3 16 11 22 145 1134348 1162648 11 62185 

7.76E ' 07 1 82E+08 1.61E+08 128£+08 1 14E+08 7.90E+07 

979E+06 1 85E+07 171E+07 1 26E+07 1 47E+07 1 08E+07 

O.OOE+OO 000£000 000£ +00 oOOE+OO 0001:+00 oOOE+OO 

oOOE+OO oOOE+OO oOOE+OO 0.00£+00 O.OOE+OO o00E4 OO 

6.78E+07 1 64E+08 1 44E+08 1.15E+08 9. 90E+07 682E+07 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

HEAT TO THE WA LL . BTIJlHR I 24E+06 I 23E+06 887E+{)5 1.00E+06 

GAS DUTY BTUIHR 1 5 1E+08 15 IE+{)& 1.20E+{)S 970E+07 

CONV ECTrv E HEAT TRANS FER DATA 

OVERALL HTC .. BTU/SQ FT-HR-F 17574 17335 16.938 12.818 

mc ADJUSTMENT FACTOR, "\!!\F' 2539 2.539 2.827 I 197 

SECTION LMm 52 1 II 525 .457 427 66 1 456.827 

WALL SAT TEMPERATURE. 684 408 676.654 673 399 6656 17 

WALLLMTD 524876 528834 433.333 465.7 14 

WALLHTC. 6952 6861 6027 6 341 

COMPONENTS OF FLUE GAS CONV ECTIVE CONDUCTANCE 

"UCCPR.I " 81.275 8017 1 69 SOl 74889 

"FPP" 0.126 0.125 0. 124 0.124 

"REYNO" 4276.217 4193 .821 3426.249 3825291 

"FA" 0 949 0949 0945 0947 

"FD" 0955 0955 0955 0955 

"C LX" ... I 1 I 1 

"UCG", CO;\"V ECnVE CON DUCTANC E 4.256 4. 189 3578 8.39 

COMPONENTS OF STEA\1 CONVECTrvE CO:-; OUCT ANCE 

"UCLPRl" 218 1.393 2068497 1604001 1246729 

"FT" 0991 0.99 1 099 1 0 99 1 

"FPP" 1.034 0.97 0.9 12 0826 

"UCS" CONVECTrvE CONDUCTANCE 1557584 1385.271 1009995 710.968 

COMPONENTS OF INTERTUBE RADIA nON CON DUCTANC E 

"URPR.I" 5 587 5.537 5. 142 5 217 

"K" 0 483 04&3 0476 0476 

"FS" .. I I I I 

"URG", IT R CONDUCTANCE 2696 2672 2449 2482 
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7.85E+05 I 36E+06 I 19E+06 863E+05 I 08E+06 791 E+05 

6 86E 1-1)7 I 65E+{)8 1 45E+08 I 16E+08 I DOP08 6.90E+{)7 

9 382 19206 17765 17.827 13.503 95 1 

1. 846 -2539 2539 2827 1.197 I 846 

440987 520733 493 254 394443 446897 437.346 

665617 684408 676.654 673.399 665 6 17 6656 17 

450.507 525 19 496554 400.234 457485 44753 

5 13 2 7.602 7032 6.347 6939 5205 

52563 7874 71 08 64393 72 877 49003 

0.124 0.13 0. 129 0 127 0 128 o 127 

2 149022 4058595 3470.63 1 3027 175 3664 005 19 16658 

0937 0948 0945 0.942 0946 093 7 

0955 0 955 0955 0955 0 955 0955 

1 I 1 I 1 I 

2676 4254 3.8 3377 8401 2569 

916 469 217 1 568 2065647 1575413 11 87667 893099 

099 1 099 1 0991 0991 0.991 099 1 

0.821 1014 097 0 91 0811 08 14 

5 194 12 1521 164 1384 197 989 593 664 926 502348 

5 162 5.592 5.398 5 0 17 5. 194 5 154 

0476 0.599 0599 0592 0592 0.5 11 

I I I I I I 

2456 3348 3232 2.97 3075 2636 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

8. FORWARD VERTICAL REHEAHR 

INLET FLUE GAS CON DITIONS 

FLOW FROM UPSTREAM SECTION LBMIHR 5.44E+06 5 32E"'06 4 24E+06 333E",-{)6 

AIR INl.F.AKAGE FLOW. . LBM/HR O.OOE,{)O 000[ +00 000[,00 o OOE" OO 

SECTION INLET FLOW. LBMIHR 544E+06 5.32E+06 424E-Kl6 333E-Kl6 

MASS FLOW .LBMISQFT·HR I 85E+04 1 80E+04 1.44E-Kl4 1 13 E.0.{)4 

TEMPERATURE. . ....... F 1163.834 1159 248 1060292 1083.496 

ENTHALPY BTUILBM 422 3 420947 391 534 398255 

VELOCITY .FTISEC 208469 20327 1 152 146 121409 

OUTLET FLUE GAS CONDITIONS 

TEMPERATURE F 113923 1134.427 1043.175 1081223 

ENTHALPY BTUlLBM 415.052 413.637 386563 397.593 

VELOCITY FT/SEC 20531 200 155 150432 121 23 

PRESSURE DROP IN·H20 0651 0.62 0371 0234 

INLET STEAM CONDITIONS 

FLOW . LBMIHR 333E-Kl6 320E+06 2.43E-Kl6 1.8 IE-06 

MASS FLOW LBMISQFTIHR I 81 E+05 1 74E+05 1.32E+05 982E-Kl4 

TEMPERATURE F 783 712 777.735 774482 7903 I 2 

PRESSURE. .PSIA 581.7 560. 19 428.48 320.91 

ENTHALPY .. .BTlhl .BM 1400 083 1397 785 1402 139 1415334 

OUTLET STEAM CONDITJONS 

TEMPERATURE F 804 099 798.714 789868 791 682 

SATURATION TEMPERATURE .F 481 593 477.55 450.452 422405 

PRESSURE. PSLA 574 .7 553. 19 42448 316.91 

ENTHALPY BTU/LBM 141 1642 1409 64 1 14 1056 1416225 

SECTlON DUTlES 

STEAM DUTY .. BTUIHR 3 85E+07 3.80E-Kl7 2.04E-Kl7 1.61 E+06 

UPSTREA~ CAVITY RADLA TION BTUrHR O.OOE+OO O.OOE -Kl0 O.ooE+OO o OOE-KlO 
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266E-Kl6 5. 1 7E+{)6 437E+06 372E+06 3.19E+06 2J8H 06 

o OOE+OO 000£+00 o OOE+OO o OOE+OO o OOE+OO o OOE+OO 

266£+06 5 17E+06 4.37E+06 372E-Kl6 319E+06 238E+06 

9 03 [ +03 1 75£+04 1 48E+04 I 26E~04 1.08E+04 805E - 03 

1073 572 1159.886 1121 636 1024.566 1073905 106743 

395364 437421 42562 395.2 410191 408 159 

96.407 209394 172.87 1 137 864 122.201 90.642 

1059526 1134.004 1097.887 I G08 654 1071754 1053716 

39 1 278 429429 418 325 390387 409.535 403 988 

95524 206048 170274 136386 122029 89828 

o 148 0585 00409 0278 0212 o 117 

1.22E-Kl6 342E-Kl6 3 13E+06 2. 38E+06 1 77£-,-06 I 19E-Kl6 

6 .63E-Kl4 I 86E-Kl5 I 70E-Kl5 1.29E+05 960E+04 6.47E-Kl4 
, 

779.752 764 579 783 267 767365 802548 790433 

21547 581 7 560.19 428.48 32091 2 1547 

1414.444 1389458 1400.836 1398317 1421745 1419.935 

795968 785.233 800 791 780593 803 848 805509 

386.506 481 593 477.55 450452 422 405 386.506 

211.47 5747 55319 424.48 31691 2 1147 

142295 1401 249 1410779 1405 597 1422.595 1427 854 

1.04E+07 404E-Kl7 3. 11 E-Kl7 1 73E-Kl7 1.50E+06 944E-Kl6 

O.OOE -KlO o OOE+OO o OOE"{)() o OOE+OO 000£+00 o OOE+OO 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Compa ny, LLC for Anciote Statioo Unitsl&2 

DOWNSTREAM CA VITY RADI ATION. 8TUIHR O.OOE+OO O.OOE+OO o OO E+OO o OOE+OO 

DIRECT FURNACE RADIATION. BTUIHR O.OOE+OO o OOE+OO o OO E+OO OOOE+OO 

CONVECTION TO STEAM .BTUIHR 3.85E+07 3.80E+07 2.04E·~07 I 6 1 E+06 

HEATTO THE WALL BTUIHR 936E+05 928£+05 637E+05 5.94 E+05 

GAS DUTY .BTUIHR 3.95E+07 3.89£+07 211 E+07 22 1E+06 

CONV ECTIVE HEAT TRANSFER DA TA 

OV ERA LL HTC .. BTUISQFT. HR· F 19. 712 19 38 13 874 1 014 

HTC ADJUSTMENT FACTOR, "UAF". 1 172 1172 0 994 0087 

SECTION LMTD 3576 18 358558 269.538 29 1 354 

WALL SAT TEMP ERATURE. 684 .408 676654 673 399 665.61 7 

WA Ll. LMTD 4670 18 470.074 378 267 4 16741 

WALLHTC 18998 18724 15.964 135 11 

COMPONENTS O F FUIE G AS CONVECTIV E CONDUCTANCE 

"UCCPRJ " .. 211.783 208907 18 1 SS6 157 033 

"FPP" 0126 0 126 o 124 0. 125 

"REYNO". 40000 40000 37599 17 9 2926 1 54 1 

"FA" . 0 69 069 0682 0652 

"f D" 0.955 0955 0.955 0955 

"CLX" I I 1 I 

"UCG" CONV ECTIVE CONDUCTANCE 17.643 17378 14726 12238 

COMPONENTS Of STEAM CONVECTIVE CONDUCT ANCE 

"UCLPRI". 5 18 308 502 134 402.27 318.194 

"FT". 0992 0992 0992 0.992 

"FPP" .. 0323 0322 0316 0.312 

"UCS" CONVECTIV E CONDUCTANCE. 146 621 14 1.49 1 11 09 86776 

COMPON ENTS OF INTER TUBE RA DIAT ION CONDUCTAI~C E 

"URPRI" 5 804 5 762 5 355 5 513 

"K ". 0234 0.234 0231 0.23 1 
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OOOP OO o OOE; OO o OOE+OO OOOE+OO o OO E+OO o OOE+OO 

o OOE<OO O.OOE+OO o OOE+OO o OOE+OO o OO E+OO o OO E+OO 

I 04E+07 404E+07 31 1E+07 I 73E+07 1.50E+06 9.44E+06 ] 

4 89E+05 932E+05 784 E+05 54 1 E -05 586E+05 463E+05 

1.09E+{)7 41 3E+07 3 19E+07 1.79E+07 209b06 99 1 E+06 

6824 19854 17909 13.08 I 02 6. 582 

0 699 1 172 1. 172 0994 0087 0.699 

278 685 372 00 5 31 772 2426 i3 2696 15 262 .593 

665 61 7 684408 676.654 673 399 665617 665 .6 17 

40088S 462 41 6 43300 1 343 15 40721 1 394 .919 

II 57 1 19. 105 17 17 14961 13648 II 12 1 

136 %7 205 177 IS52 17 167793 152 813 127.69 

o 125 0 13 o 13 0127 0 129 0. 129 

23496.86 40000 38085 858 33304 864 27964 85 1 20923 237 

CJ632 069 0.683 0667 0648 0623 

0955 0955 0955 0955 0955 0955 

1 I 1 I I I 

103 16 17598 15 .684 13.608 12206 9784 

232338 52955 1 492 588 396.3 13 312 .477 227 767 

0992 0992 0 992 0992 0.992 0.992 

0307 0323 0322 03 15 0.3 13 0 308 

62446 149463 138875 10926 85508 6 1.42 

5.437 5 707 5628 5.183 5.522 5.453 

0231 0 264 0264 0261 0. 26 1 0.245 
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BOILER PERFORMA NCE ANALYSIS - Progress Energy Service Co mpany, LtC for Ancl ote Station Unitsl&2 

"FS" I I I I 

"URG" IT R CONDUCTANC E .. I 355 1 346 I 237 1.273 

9. SCREEN 

INLET FLUE GAS CONDITIONS 

FLOW FROM UPS TREAM S ECTION LBMIH R 544 E+06 532£+06 424£ 106 3.33 E' 06 

ArR IN LEAKAGE FLOW. LBMlH R 000£+00 o OO£~OO o OOPOO o OOPOO 

SECTION INL ET FLOW ..... LBMIH R 5.44£+06 5.32£+06 4.24£+06 3 33E·.{l6 

MASS FLOW LBMISQFT- HR 8 14E +03 7.96E+03 634£+03 499E+03 

TEMPERA TURE .... F 1139235 1134427 1043 17 108 1 223 

£NTH ALPY . BTUILBM 415052 4 13.637 386.563 397.593 

VELOCITY .. FT/SEC 90578 88304 66367 53.484 

OUTLET FLUE GAS CONDITIONS 

T EMPERA TURE F 11 28185 11 23.229 103333 1 1068916 

£NTHA LPY BTUILBM 4 11 805 4 10.348 383 714 394011 

VELOCITY .. .FT/SEC 89952 87.683 65933 53057 

PRESSURE DROP .IN-H20 0061 0058 0 035 0022 

INLET STEAM CONDITIONS 

FLOW .. LBMIH R o OOE+OO 000£+00 0. 00£+00 0.00£+00 

MASS FLOW . LBM/SQFTIHR O.OO E+OO O.OOE+OO o OOE+OO o OOE+OO 

TEMPERATURE .F 684408 676654 673 399 665.61 7 

PRESSURE . PSIA 0 0 0 0 

ENTHALPY .BTUILBM 0 0 0 0 

OUTLET STEM! CONDITIONS 

TEM PERA TURf F 684408 676654 673 399 665.6 17 

SATU RATION TEMPERATURE .F 0 0 0 0 

PR.ESSURE PSIA 0 0 0 0 

ENTH ALPY. BTUILBM 0 0 0 0 
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I I I I I I 

1 255 I 507 I 486 I 353 1 .14 1 I 337 

2.66E+06 5. 17E+06 4 37E+06 3 72£+06 3. 19£ .oc; 238E +06 

000£+00 o OOPOO Q 00£ +00 000£+00 000£+00 000£+00 

266E+06 51 7E+06 4.37£+06 372£ +06 3 19£ +06 238E+06 

399E+03 7.73£ +0 3 654E+03 556£ +03 477E+03 355£ +03 

1059.52 1 1134004 1097892 1008654 107 1 754 105372 1 

39 1 278 429.429 4 18.325 390387 409.535 403988 

42 143 90904 75. 12 1 60 17 53837 39.63 

10466 18 1122702 1086574 999.089 1059.235 1040439 

387534 425.948 4 14857 387499 405723 399954 

41 785 90259 74575 59.778 53.396 39.282 

0014 0055 0038 0.026 002 0.011 

I 

0.0 0£ 100 O.OO E+OO 000£+00 0.00£+00 0.00£+00 0.00£+00 

0 00£+00 o OO E+OO 000£ +00 o OOE+OO 0.00£+00 O.OOE+OO 

665 617 684 408 676 654 673 399 665.617. 6656 17 

0 0 0 0 0 0 

0 0 0 0 0 0 

665617 684 408 676.654 673 399 665.617 665.617 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

SECTION DUTIES 

STEAM DUTY . BTU/HR 167H07 I 65[+07 I 14E+07 I 13b07 

UPSTREA.."l CAVITY RADIATION BTU/fi R o OOE+OO O OO[~ o OOE+OO o OOE+OO 

DOWNSTREAM CAVITY RADIATION BTUIHR 0.00[ 1(1O o OOE~OO o OOE~OO o OOE 100 

DIRECT FURNACE RADI ATION . BTUIHR O.OOE+OO o OOE+OO O.OOE+OO o OOE+OO 

CONVECTION TO STEAM. BTUiHR I 67[+07 I 65E+07 I 14E+07 I 13E+07 

HEATTOTHEWALL .. BTUIHR 988E+05 978E+05 676[+05 668E+05 

GAS DUTY BTU/HR I 77£ ' 07 1.75E+07 121E+07 I 19E+07 

CONVECTIVE HEAT TRANSFER DATA 

OVERALL HTC . BTU/SQFT-HR-F 17.995 17707 15 .154 13 .341 

HTC ADJUSTMENT FACTOR, "UA F" I I 1 I 

SECTION LMTD 449282 452 151 364.832 409424 

WALLSAT TEMPERATURE 684.408 676.654 673 399 665617 

WALLLMTD. 449282 452 151 364. 832 409.424 

WALLHTC 17.995 17.707 15 154 13 341 

COMPONENTS OF FLUE GAS CONVECTIVE CONDUCTANCE 

"UCCPRJ". 140249 138344 12045 103 992 

"FPP" 0124 0.124 0122 0123 

"REYNO" . 17098452 16772.8 13690 549 10679.866 

'FA". 0965 0964 0948 0933 

"FD". 0.91 09 1 091 091 

"C LX". I I 1 I 

"UCG" , CONVECTIVE CONDUCTANCE 15 298 15037 12.702 10 838 

COMPONENTS OF lNTERTUBE RADIATION CO~DUCTANCE 

"URPRI" 5 265 5 212 4 853 4 959 

"K" 0512 0.512 0505 0.505 

"FS" ... I I 1 I 

"URG", ITR CONDUCTANCE . . 2.697 267 2452 2.503 
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942E+06 

0.0010+00 

o OOE+OO 

OOOE+OO 

9.42E+06 

558E+05 

998E+06 

11 778 

I 

387419 

665.617 

38741 9 

11 778 

90703 

0.122 

8584011 

0923 

0.91 

I 

9.3 17 

4 875 

0.505 

I 

2.461 

1 70[ · 0 7 I 43E+07 101 E+07 1 15E+07 905[+06 

000[ 000 o OOE+OO o OOE+OO o OOHOO OOOHOO 

o 00E400 O.OOE+OO O.OOE+OO 000[+00 000[+00 

o OOE+OO o OOE+OO o OOE+OO O. OOE+OO o OOE+OO 

1 70[+07 1 43E+07 1.01E+07 I 15[+07 9.05E+06 

1 0 1E+06 847E+05 600E+05 6.79E+05 535E+05 

I 80E+07 I 52E+07 107E+07 I 22E+07 958E+06 

18529 1667 8 1485 13898 11.483 

I I I I I 

443921 415 556 330.449 399. 845 381 425 

684.408 676 654 673 399 665 6 17 665617 

443921 415.556 330449 399.845 381.425 

18529 16.678 14 85 13898 11.483 

135.874 122656 111118 101 197 8456 

0 128 0.127 0.125 0126 0126 

16254 797 13898008 12102.807 10238606 7663603 

0961 0949 0.941 0931 0.9 13 

091 0.91 0 91 0. 9 1 091 

1 I I I I 

1521 2 13.471 I I 899 10823 8.843 

5 245 5.073 4 723 4 922 4 853 

0.632 0.632 0625 0625 0.544 

I 1 I I I 

3316 3207 295 3075 2.641 
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BOILE R PERFORMANCE ANALYSIS - Progress Energy Service Co mpany, LLC for Anclote Station Unitsl& 2 

10. REAR VE RTICAL REREATE R 

INLET FLUE GAS CONDITIONS. 

FLOW FROM UPSTREAM SECTION . LBMIHR 5 44E~06 532E+06 4 .24 E~06 3.33E+06 

AIR INL£AKAGE FLOW .LBMIHR o OOE+OO O.OOE+OO O.OOE+OO 000£+00 

SECTION fN LET FLOW .. LBMIH R 5.44E+06 532£+06 424 E+06 333E+06 

MASS FLOW LBM/SQFT-HR 1 30E+04 1 27£+04 1 02E+04 7.98E+03 

TEMPERATURE .. F 11281 9 1123 .229 1033 .3 36 1068921 

ENTHALPY BTU/LBM 411 805 4 10.348 383 714 3940 11 

VELOCITY . FT/SEC 143 924 140.293 105.492 84 891 

OUTLET FLUE GAS COND ITIONS. 

TEMPERATURE F 1103538 1098 379 101 6.044 1039638 

ENTIIALPY BTU/LBM 404 575 403 065 378 .712 385.507 

VELOC ITY FT/SEC 141.689 138.091 104.27 1 83265 

PRESSURE DROP .. IN·H20 0282 0 269 0.162 0.102 

fN LU STEAM CONDITIOKS 

FLOW . ..... LBMlHR 333E+06 320E+06 2.43E'<{)6 1.81£+06 

MASS FLOW LBMlSOFT/HR 1 8 1E+05 1.74E+05 I 32E+05 9 .82E+04 

TEMPERA TURE . F 763 541 757007 759 199 76 1 653 

PRESSURE. .. PSLA 5867 565. 19 432 48 324.91 

ENTHALPY BTUILBM 1388 633 1386054 1393 734 1400. 113 

OUTLET STEM! CONDITIONS 

TEMPERATURE F 78371 2 777.735 774482 790.31 2 

SA TURATION TEMPERATURE .. F 482 883 478 879 45 1 384 423 571 

PRESSURE ... . PSL~ 58 1 7 560.19 42848 32091 

ENTHALPY BTUILBM 1400083 1397 785 1402 139 1415 334 

SECTION DUTIE S 

STEANf DUTY . BTU/ HR_ 
- -- - 382E+07 376~ 204E+01 276E+07 
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266£+06 51 7£+06 437E+06 372E+06 3 19E+06 238E+06 

O.OOE+OO OOOE+OO O.OOE+OO o OOE+OO O.OOE+OO o OOE+OO 

266E+06 5 17E+06 437E+06 372E+06 3 19E+06 238E+06 

6.38E+03 1 24E+04 105E+04 8 89E+03 763E+03 568E+03 

1046.623 1122 702 1086579 999.089 1059235 1040.439 

387534 425 948 41 4857 387499 405723 399 954 

66.856 144 4 14 11 932 1 95. 645 85 .434 62.852 

1023 394 1096 885 1063 175 982922 1031.86 1018238 

380806 41 8.0 16 407703 382.628 397.4 11 393.23 

65.825 142 058 1175·15 94585 83894 6 1.922 

0.064 0253 0 177 012 1 0 093 0.051 

1.22£+06 3.42E+06 3 13E+06 238E+06 I 77£+06 I 19£+06 

6.63E+04 I 86E+05 I 70E .05 I 29E+05 9.60E+04 647E+04 

752563 744 27 766 186 754 154 775 172 765.669 

2 19.47 5867 565. 19 432.48 32491 219 47 

1400287 1377 828 1391.155 1391015 1407.215 1407 .026 

779752 764. 579 783.267 767365 802 548 790 433 

388099 482883 478879 451 384 423. 571 388.099 

2 1547 581 7 560 19 428.48 320 9 1 2 1547 

141 4 444 1389.458 1400 836 1398 317 14 21.745 1419.935 

1.73E+07 398E+07 3 03E~07 1.74E+07 257E+07 I 54E+D7 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

UPSTREAM CA VITY RAD IATION BllJIHR o OOE+{)() o OOE+OO 0 00£+00 000£+00 

DOWNSTREAM CAVITY RADI ATION .. BllJ/HR 0.00£ +00 o OOE+OO o OOE+OO o OOE+{)() 

DIRECT FliRJ'lACE RADIATION . . BTUI1JR o OOE+OO o OOE+OO OooE+OO o OOE+OO 

CONV ECTION TO STE AM BTU/IIR 382E +07 376E+07 2.04E+07 276E·'07 

HEAT TOTHEWALL . BllJlHR 1 19H06 118£+06 8.13E+05 78 1 E-05 

GAS DUTY BTUnlR 394E+07 388E+07 2 12E+07 284E+07 

CONVECTIVE HEAT TRANSFER DATA 

OVERALL HTC . .. BTU/SQFr-HR-F 14 403 14 138 10218 12. 792 

HTC ADJUSTMENT FACTOR, "UAF" . 0885 0.885 0759 I 109 

SECTION LMTD 342.228 343 375 257819 278279 

W ALL SAT TEMPERATURE ... 684408 676654 673399 66561 7 

WA LL LMTD 431.34 1 434034 351.218 388.476 

WALL HTe. 18.308 18009 15322 13308 

COMPONENTS OF fLUE GAS CONV ECTIVE CONDUCTANCE 

"UCCPRJ" . 171245 168919 147 .07 1 126.975 

"FPP" 0.125 0.125 0 124 0 124 

"REYNO" 33592 48 3293958 1 26825.882 208788 15 

"FA" 0921 0919 0 902 0886 

"FD" 0955 0.955 0955 0. 955 

"CLX" 1 I I I 

"UCG", CONVECTI VE CONDUCTANCE 16809 16 522 13.946 I I 892 

COMPONENTS OF STEAl\>{ CONVECTIVE CONDUCTANCE 

"UCLPRI". 5 18308 502.134 40227 318 194 

"FT" 0.994 0994 0.994 0994 

>O F?P" 0.323 0.322 0.315 03 11 

"UCS", CONVECTIVE CONDUCTANCE . . 146 59 14144 110942 86 554 

COMPONENTS OF INTER llJBE RADIATION CONDUCTANC E 

"URPRI" 5.537 5 492 5 147 5 301 

n 
Sirois Engineering & Consulting, Inc. 

000£"100 

o OOE~OO 

OOOHOO 

I 73E+07 

620£+05 

1.79H07 

8312 

0882 

268842 

665617 

369267 

II I I 

11075 

01 24 

16809.525 

0.835 

0955 

1 

9725 

232.338 

0994 

0.305 

62099 

5 186 

O.OOE --GO OOOH OO o OOE+OO 0 00£+00 OOOE+OO 

o OOE..oo 0.00£; 00 O.OOE+OO o OOE;{)() o OOE+OO 

o OOE+OO 000£+00 o OOE+OO O.OOHOO 000£+00 

398E+07 3.03E+07 I 74E+07 2 57[·, 07 I 54E+07 

118£+06 990E+05 699£ +05 776E+05 578E+05 

4 IOE+07 3 13E+-G7 I 81E+07 2.65E+07 1 60E+07 

1447 1 1303 9764 12946 7.9 13 

0885 0885 0759 1.I 09 0882 

355326 3001 4 230235 256.674 25 1 276 

684.408 676654 673 .399 665617 665617 

425 .25 5 398 I I I 3 1754 379 769 36361 I 

18.358 16469 14583 13525 1051 6 

165904 149764 135. 675 123 563 103 .249 

0 129 0 129 0 127 0.128 0. 128 

3209244 27234 942 23743263 1994608 14960261 

0917 0904 0894 0883 0806 

0955 0.955 0955 0955 0955 

I 1 I I I 

16677 14.805 13 056 11.898 9.033 

52955 1 492 588 3963 13 3 12477 227 767 

0.993 0994 0993 0.994 0994 

03 22 0322 0 3 15 0.312 0306 

149565 138.854 109 177 85. 29 61.1 06 

5 434 5 378 4 99 5 317 5 21 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anelote Station Units! &2 

"K" 0 271 0.271 0 267 0.267 

"FS". I I I I 

"URG", ITR CONDUCTANCE ... 1499 1.487 I 376 IAI 6 

I J. ECONOMIZER STRINGER TUBES 

fNLET FLUE GAS CONDITIONS 

FLOW FROM UPSTREAM SECTION LBM/HR 5 44P()6 532E+06 4 24E '·06 333E+06 

AIR fNLEAKAGE FLOW LBMlHR 0 00£+00 OOOE+OO o OOE+OO o OOc, OO 

SECTION INLET FLOW ... .. LBM/HR 5A4E+06 532£ · 06 4.24E+06 333E+06 

MASS FLOW . LBMlSQFT-H R 4 II H03 4.02E+03 3.20E+03 2.52E+03 

TEMPERATIlRE .. F 11 03543 1098384 1016039 1039633 

ENTHALPY .. BTU/LBM 404 575 403065 3787 12 385.507 

VELOCITY IT/SEC 44 689 43554 32887 26.262 

OUTLET FLUE GAS CONDITIONS 

TEMPERATURE . . F 1054667 1048923 987.627 956.512 

ENTHALPY . .BTU/LBM 390 312 38864 37052 361.562 

VELOCITY ... . FIISEC 43.292 42.171 32254 24 .806 

PRESSURE DROP .... .. IN-H20 001 0009 0006 0003 

fNLET STEAM CONDITIONS 

FLOW LBMIHR 375E+06 3.5IE- 06 2.S5E+06 I 86£..Q6 

MASS FLOW. LBMlSOFI/HR I 34E- 06 I 26E' 06 9 16E+05 668E,05 

TEMPERA TURE .. .. ... F 522773 514507 489996 449 927 

PRE SSURE .. PSIA 2779 7 26829 26 1611 249657 

ENTHALPY BTUILBM 513851 504 233 476.127 431 511 

OUTLET STEAM CONDITIONS . 

TEMPERATI]RE .. . F 54 166 1 534 647 503 986 491 122 

SA TURA TION TEMPERATURE . F 682004 676.654 672 862 667. 051 

tJ'RESSU RE __ ._. ~ __ ------
274521 264841 2581 62 2482.08 

73 
Sirois Engineering & Consulting, Inc. 

0267 0309 0309 0 306 0306 0285 

I I I I I I 

I 385 I 68 1 I 664 1.527 1627 1483 

266E+06 5 I7E+06 437E+06 3 72E+06 3 19E+06 238E+06 

o OOE+OO o OOE+OO O.OO E+OO OOOE+OO OOOE·tOO O.OOE+OO 

266E+06 5.17£+06 4.37E+06 3 72E+06· J 19E+06 2 38E+06 

20lE+03 3 90E+03 3 30E+03 28 1 E+03 241E+03 I 79E+03 

1023.389 1096885 1063.18 982927 1031 865 1018243 

380806 418016 407 703 382628 3974 1 I 39323 

20 761 44.805 37.064 29 832 26A6 19.53 

9946 13 1045034 1009242 953. 146 944 752 987909 

372 503 40217 39 1 296 373.682 371 168 384075 

20358 43.312 3575 1 29. 216 24 .915 19.129 

0002 0009 0006 0.004 0003 0002 

I 27E+06 373E+06 350E+06 250E+06 I 75E+06 I 23E+06 

455E-.a5 1.34E+06 126E+06 895E+05 6.29E+05 440E+05 

441 655 52076 1 509.165 487232 453.869 442119 

24977 2779 7 26829 261 6 II 249657 2497.7 

422 .492 511A94 498042 473 003 43583 422 996 

462556 54 1 647 529056 502 008 500 742 463 924 

667 118 682004 676654 672 862 667.051 667118 

2483 21 ...27452 1 264841 25 81 62 2482.08 2483 21 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

ENTHALPY BTU/LBM 536331 527 991 492 084 477. 378 

SECTION DUTIES 

STEAM DUTY . .BTUIH R 8.4310 ,07 834E+{)7 4.08E+{)7 855E+07 

UPSTREAM CA VITY RADIATlON BTUIHR o OOE+{)O OOOE L{j() o OOE+OO O.OOE+OO 

DOWNSTREAJvl CAVITY RADIATION BTU/HR I 06E+{)7 J 05E+07 878E+{)6 8 16E+06 

DIRECT FURNACE RADIATION. BTUIHR O.OOE+OO O.OOE+OO O.OOE+OO o OO E+()() 

CONVECTION TO STEAM BTUIH R 7 37H07 7 29E+07 320E- 07 773E+07 

HEAT TO THE WALL. . .BTU/HR 39 1E+06 387E+06 2.77E+06 2.49E+06 

GAS DUTY BTU/HR 777E+07 768E+{)7 348E-I 07 798E+07 

CONVECTIVE HEAT TRANSFER DATA 

OVERALL HTC . . BTU/~FT-HR-F 10072 99 19 4.728 10.953 

HTC ADJUSTMENT FACTOR, "U AF" 0 905 0.905 0.499 1295 

SECTION Lt--ITD. 546.752 548.936 504 8 527.261 

WALL SAT TEMPERATURE.. 684.408 676.654 673 399 665617 

WALL LMTD 394.194 396 486 328226 330716 

WALL HTe. 11.13 10 96 9.476 8458 

COMPONI"YfS OF. FLUE GAS CONVECTIVE CONDUCTANCE 

"UCCPRJ" 88261 87062 75.80 1 65444 

"FP?" .... 012 0.12 0118 0118 

"REYNO" .. 10241.104 10048 998 8225 74 651949 

"fA" .. 0.977 0977 0 971 0965 

"FD" 09 1 091 09 1 091 

"CLX". I I I I 

"UCG", CONVECTIVE CONDUCTANCE .. 7.56 7 438 6 335 5 411 

COMPON ENTI OF INTERTUBE RADlA TION CONDUCTANCE 

"URPRI" .. 4.324 4 267 3 861 3 75 

"K" . 0825 0.825 0.813 08 12 

"FS" . I I I I 

74 
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445 38 8 

291E+{)7 

o OOE+{)O 

930E+06 

o OOE+{)O 

1 98E+07 

23 7E+{)6 

221E+07 

2649 

0342 

556883 

66561 7 

343 183 

7.744 

57081 

01 18 

5220875 

0961 

091 

I 

4 693 

3.756 

0812 

I 

536315 52 1 331 489 812 48836 1 446902 

926E+07 8 16E+{)7 420E+{)7 922E+07 2.94E+{)7 

o OOE+{)O OOOE, OO OOOE+OO o OOE +OO o OOE+{)O 

148E+07 I 34E+07 I 13E+07 111E+07 995 E+06 

o OOE"OO 0 00£, 00 OOOE+OO O.OOE +OO O.OOE+OO 

778£· 07 6 82E+{)7 307£+07 811E+07 1 94E+07 

4.09E+{)6 348E+06 2.54E+06 261 EHJ6 232 £+06 

8 19£+07 7 17£ +{)7 3 32E+07 837E+07 217E+{)7 

10767 985 4843 II 851 2638 

0905 0905 0499 1.295 0342 

539.607 51691 473 37 5 510.736 550048 

684 408 676654 673 399 665 6 17 665617 

385971 358879 294 386 J20 722 337234 

II 897 10884 9705 9151 7.712 

85508 77 19 69 928 63685 53215 

0124 0123 0. 121 0121 0.121 

9746412 8345 .292 7279192 6239868 466032 

0.976 0.971 0968 0964 0959 

09 1 0.91 0 .91 091 091 

I I I I I 

7 514 6698 5 945 5.398 4 478 

4 287 4 095 3 732 3.726 3.735 

1.022 I 022 1.008 1008 0866 

I I 1 1 - I 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

"URG", ITR CONDUCTANCE 3569 3523 3 14 1 3047 

12. REAR C A Y1T Y 

INLET FLUE GAS CONDITIONS ' 

FLOW FROM UPSTREAM SECTION LBMfHR 5.44Et06 532E+06 424E+06 333E+06 

AIR IN LEAKAGE FLOW . LBM/HR OOOE+OO o OOE+OO o OOE+OO o OOE+OO 

SECTION INLET FLOW. LBMIHR 5 44[+06 532E+06 4 .24E+06 333E+06 

TEMPERATURE F 1054672 1048923 987.622 9565 12 

ENTH ALPY . BTU/LBM 390.3 12 388.64 370.52 36 1. 562 

OUTLET FLUE GAS CONDITI ONS 

TEMPE RA TURE ... F 1039822 1033 .844 972.22 938 .556 

ENTH ALPY ... BT UILBM 385997 384 262 366095 356.427 

SECTION DUTIES. 

RAD TO UPSTREAM SEC TION BTUIH R 1.06E+07 1 05E+07 878E+06 8 16E+06 

RAD TO DOWNSTREAM SECTION. .Bll1IHR 4.33E+06 4.30E+06 3. 39E+06 3 15E- 06 

RAD TO THE WAll .... .BTUIHR 857E+06 8.52E+06 6. 60E~06 582E+06 

GAS DUTY. . BTU/H R 2 35E ' 07 233E+07 1 88E+07 1 71E+07 

13. PRIMARY REHEATER 

INLET FLllE GAS CONDIT IONS 

FLOW FROM UPSTREAM SECTI ON .. LBlWHR 544E+06 532E+06 424E+06 333E+06 

AIR INLEAKAGE FLOW .. LBMlHR o OOE+OO OOOE+OO O.OO E+OO O.OOE+OO 

SECTION INLET FLOW . LBMlHR 544E+06 5 32E - 06 424E+06 333E+06 

MASS FLOW .. LBMlSQFT-HR 859E- 03 8.40E+03 669E+03 5.26E+03 

TEMPERATURE . F 1039.822 1033.844 972 225 938561 

ENTHALPY BTU/LBM 385 997 384 .262 366 .095 356.427 

VELOCITY FT/SEC 89625 87289 66.7 17 51 205 

OUTLET FLUE GAS CONDITIONS -

75 
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305 1 083 4 187 376 3.754 3.234 

266E+06 517E+06 4 .37 E+06 3.72E+06 3 19E+06 238H06 

o OOE+OO o OOE 'OO OOOE+OO o OOE+OO O.OOHOO O.OOE+OO 

266£ 106 5 17E+06 437E+06 372E+06 3 19E+06 238E+06 

994 613 1045.034 1009237 953 146 944 752 98 7 914 

372 503 402 17 39 12% 373.682 37 1 168 384075 

968.69 1024 194 987 533 932.2 920.698 958.606 

365054 395 833 384.73 1 3674 15 36398 1 375.267 

930E+06 1 48E+07 1 34 E+07 1 13E+07 I 11E+07 995E+06 

378E+06 617 E+06 489E+06 399E+06 396ET06 380E+06 

677E+06 1 18E+07 I 04E+07 803E+06 7.83E 106 7. 18E+06 

1 98E+07 328E+07 287E+07 233E+07 229E+07 209E+07 

2.66E+06 5 171;..Q6 437E+06 3 72E+06 3 19E+06 2.38E+06 

O.OOE+OO o OOE+OO O.OOE+OO 0 00£+00 o OOE+OO o OO E+OO 

266E+06 5 17E+06 437E+06 3.72 E+06 3. 19E+06 238E+06 

4.20E+03 816E+03 690E+03 586E+03 503E+03 375E+03 

%8695 1024 .194 987 533 932205 920703 958606 

365054 395 .833 384 731 367415 363 98 1 375267 

41806 89.302 73643 60.179 51 199 39 185 

-
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

TEMPERATURE F 84085 832795 760 275 680. 718 

ENTH A LPY BTU/LBM 329047 326776 306 183 284 16 

VELOCITY .. FUSEC 77 733 75 539 56.842 41.763 

PRESSU RE DROP . .. IN-H2O I 528 I 454 088 0521 

INLET STEAM CONDITIONS : 

FLOW . LBMlHR 333E-.-06 3.20£'·06 2.43E-t{)6 1.8 I E-t{)6 

MASS FLOW LBM/SQFTIH R I 85E-t{)5 I 78E >OS 1.35E+05 1 0 lE+05 

TEMPERATU RE .... F 607.998 597236 574 .661 5 19594 

PRESSURE . .PSIA 594.7 573 19 43748 329.91 

ENTHALPY .BTUILBM 1296028 129095 1289073 1266 19 1 

OUTLET STEAM CONDITIONS 

TEMPERA TU RE .F 763.54 1 757 007 759. 199 761 653 

SATURATION TEMPERATURE .. F 483798 47982 452.309 424.726 

PRESSURE. .PSIA 586 7 565 19 43248 32491 

ENTHALPY . BTUILBM 1388.633 1386.054 1393.734 1400. 113 

SECTION DUTIES . 

STEANI DUTY BTUfHR 309£+08 3.05E-t{)8 2 54£+08 2 43E+08 

UPSTREAM CA V[TY RADIATION BTUIHR 4.33E+06 430£+06 3.39E+06 3 15E+06 

DOWNSTREAM CAVITY RADIATION . BTU/HR o OOE-t{)O OOOPOO o ooE-t{)O o DOE-+()() 

DlRECT FURl'.ACE RADIATION . BTUIHR 000£+00 O.ooE" oo o OOE+OO 000( , 00 

CONVECTION TO STEA.>'1.. BTu/HR 3.04E+08 300E-t{)8 2 SIPOS 239E+08 

HEAT TO THE WALL BTU/HR 5.7 I E+06 5 63E~06 341E+06 150 E-t{)6 

GAS DUTY BTUIHR 3 IOE+08 306E+08 254E+08 2.41 E+08 

CONVECTIVE HEAT TRANSFER DATA 

OVERALL HTC . BTU/SQFT-HR-F 13.829 13 569 14.547 16 383 

HTC ADJUSTMENT FACTOR, "UAF" 0874 0874 1 112 1.S1 2 

SECTION LMm 253 948 255 465 198909 168656 

WALL SAT TENiPERATURE 
--

684408 676654 673 399 665617 

76 
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73999 1 822916 818.933 751 483 697552 748 50S 

300525 3356 334 424 314 117 298487 31 3213 

35 11 2 77 1 ~9 65064 52366 42922 3338 

0344 1361 0959 0663 0.476 0273 

I 22E-t{)6 342E+06 3 13E- 06 238E+06 I.77E+06 119E-t{)6 

680E+04 1.90EI05 I 74E+05 1J2E+05 984E+04 663E+04 

486307 593. 732 644 86 1 60S 182 556.38 1 528 .491 

22447 594 7 57319 43748 32991 22447 

1258538 1286675 13208 18 1307 45 1 1288 105 1282299 

752.563 744 27 766 186 754 .154 715. 172 765669 

389.669 483 .798 47982 452309 424.726 389669 

2 1947 586.7 565 19 43248 3249 1 2 19.47 

1400 287 1377.828 139 1.155 1391 015 14072 15 1407026 

I 73£·'·08 312£ ' 08 220E-t{)8 1 99£ -t{)S 2. IIE+08 I 49E+OS 

3 78E-t{)6 6. 17E+06 4.89E+06 399E+06 3.96E+06 3.80E-t{)6 

O.OOE+OO o OOE-t{)O OOOE-t{)O o OOE+OO o OOE+OO O.OOE+OO 

O.OOE+OO OOOE+OO o ooE+OO o OOE-t{)O O.OOE+OO o OO E+OO 

1.70E+08 306E+08 2. 15E+08 I 95E+08 207E+08 145E-t{)8 

243E·'06 539E+06 475E+06 293E+06 I 89E+06 2.45E+06 

I 72£+08 3 I I E+08 2 20E+08 1.98E+08 209E+08 I 47E-t{)S 

8.348 13922 12616 13931 1666 8 114 

09 1 0874 0874 I 11 2 1 512 091 

2343 25359 196749 161657 143 342 206. 182 

665 617 684 408 676.654 673 399 665.6 17 665 617 
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BOILER PERFORMANCE ANAL YSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl &2 

WALL LMTD 242472 242957 171 571 8908 

WALLHTC 901 J 8862 7.607 6.434 

COMPONENTS OF FLUE GAS CONVEcnVE CON DUCTANCE 

"UCCPRJ" 132834 131 03 114082 98.494 

"FPP" " 0 12 1 0 12 0 11 9 0 117 

"REYNO" 23700758 23270356 18931 697 15220.77 

"FA" 1 005 1 004 0986 0957 

"FD" I 1 I 1 

"CLX" 1 I I 1 

"UCG" CONV ECTIVE CON DUCTANCE 16. 107 1 5.83 13 37 1 11 065 

COMPONENTS OF STEAM CONV ECTIVE CONDUCTANCE 

"UCLPRI". 529.937 513 399 4 11 295 325.333 

"FT 0.993 0993 0.993 0993 

"FPP" 0324 0323 0.312 0.304 

"UCS" CONV ECTIVE CONDUCTANCE .. 148583 143413 111.105 8544 

COMPON ENTS OF lNTERTUBE RADIATION CONDUCTANC E 

"URPRI". 4 49 1 4 429 4.135 3 818 

"K"" 0.357 03 57 0352 0352 

"FS" . I 1 1 1 

"U RG" . ITR CON DUCTANCE . 1 60 1 1.58 1.456 1.344 

14. ECONOMl1.ER 

INLET FLUE GAS CONDITIONS 

FLOW FROM UPSTREAM SECTION .. LBMlHR 5.44E+06 532E-+06 4. 24 E-+06 3.33E+06 

AIR lNLEAKAGE FLOW . LBMlHR O.ooE+OO o OOE+OO o ooE+OO 0.00£+00 

SECTION INLET FLOW .. .LBMlH R 5.44E+06 532E+06 4 24E+06 333E+06 

MASS FLOW . LBM/SQFT-HR 4 28E'~04 4. 19E+04 334H04 2.62E+04 

TEMPERATURE . . .. .. F 84085 . 832795 76028 6807 18 
-

77 
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162 788 224296 215 708 1508 16 107 398 166.401 

57 15 9 188 8 424 7 439 6724 5639 

85908 128.691 11 6 172 J 05243 95847 80.09 

0118 0123 o 124 0 122 0 .12 1 0.121 

12087 39 22703.258 19 11 4896 1664 1 218 14457.522 10695026 

0.933 1002 0987 0968 0.952 0 .923 

I I I I I I 

1 1 I 1 1 1 

9 444 15.926 14 201 12.423 11.03 1 8.977 

23755 54 1 432 503639 405'204 3 19 488 232 877 

0.993 0.993 0993 0993 0993 0.993 

0295 0.326 0.322 03 12 0304 0296 

60484 152.409 140 15 1 109 433 84.068 59596 

3 895 4 358 4.427 4 092 3.915 4 .006 

0352 0427 0 427 0 42 1 0. 42 1 0377 

I 1 1 I I 1 

1.37 1 I 862 1892 1 724 1 65 1509 

266E+06 517£ '{)6 437£+06 372£ +06 3 19EKl6 238£+06 

OOOE+OO OOOE+OO o ooE+OO o ooE+OO OooE'oo O.OOE+OO 

2 66£+06 51 7h06 4.37E+06 372E+06 3 .19£+06 2.38E+06 

2 10E+04 407E+04 344 E+04 292E+04 2.5 1E+04 I 87 E+04 

739986 82292 1 8 18933 75 1.483 _ 697557 748. 51 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

ENTHA LPY .BTUILBM 329047 326776 306 183 284 16 

VELOCITY Ff/SEC 38756 1 376.621 283.403 208222 

OUTLET f LL'E GAS CONDITIO NS 

TEMPERATURE ... . F 7279 16 718.7 13 654 22 6 11 289 

ENTHALPY BTU/LBM 297.459 294 907 276908 265 174 

VELOCITY . .. fT/SEC 353.906 343 378 258764 195545 

PRESSURE DROP . IN-H2O 106.723 101 349 60858 35661 

INLET STEAM CON DITIONS 

FLOW LBMIHR 375E+06 351 E+D6 2.55E+{)6 1.86E+{)6 

MASS FLOW LBM/SQFfIHR I 28E+06 I 19E+{)6 868E+05 634E+05 

TEMPERATURE ... F 483 472.2 446.15 4 18.52 

PRESSURE .. PSIA 28 14 7 27179 265 1 II 25 11 57 

ENTHALPY ... ... BTU/LBM 468303 456.207 427 .5 14 397556 

OUTLET STEAM CONDITIONS 

TEMPERATURE .. . F 522.773 5 14 507 489996 449927 

SA TURA nON TEMPERATURE . F 683 871 678.58 674 83 1 667909 

PRESSURE. .. PSIA 2779.7 26829 26 16. 11 2496 57 

ENTHALPY . . .. BTU/LBM 51385 1 504.233 476 127 431 511 

SECTION DUTIES 

STEAM DUTY BTUIHR 17 I E+08 I 69P08 1.24E+08 6 Db07 

UPSTREAM CAVITY RADIATION BRHR o OOE+{)O OOOE+OO o ooE+OO o OOE+{)O 

DOWNSTREAM CAVITY RADIATION BTUIHR OOOE+oo o ooE KJO o OOE+{)O O.OOE+{)O 

D[RECT FURNAC E RADIATION .. BTUIHR OOOE+OO o OOE+OO o OOE-oO O.OOE+OO 

CONVECTION TO STEAM BTUIH R 171 E+08 I 69E+08 I 24E+{)8 633 E+07 

HEAT TO THE WALL. . BTUIHR 1 08E"{)6 I 05E+D6 o OO E+oo O.ooE·-OO 

GAS DUTY . BTU/HR I 72E+08 I 70E+{)8 1.24E+{)8 633E+{)7 

CONVECTIVE HEAT TRANSFER DATA 

OVERALL HTC BTU/SQfT-HR-F 
--

29933 29432 25603 14694 
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)00 525 3356 334424 314 117 298487 3132 13 

175 .062 384 85 3243% 26 1 085 2 14004 166.429 

63 1 407 715791 703 519 645592 624 188 635092 

270655 304258 300701 283 544 277 422 280504 

159217 352706 295114 238258 200 436 150806 

23.578 95.05 1 67.516 46376 33043 18.832 

I 27E+{)6 373E+06 3.50E+06 2 50E+{)6 I 75£+06 I 23£+06 

431E+{)5 I 27E+06 I 19E+06 8.49E+{)5 5.%E+05 4.18E+05 

38285 483 472 2 446.15 418.52 38285 

25127 2814 .7 2717.9 265 1 II 25 11 57 25 127 

35977 468303 456207 427514 397 556 359.77 

441 655 52076 1 509 165 487232 453.869 442.119 

667.976 683.871 67858 674 .831 667909 667976 

24977 27797 26829 26 16 II 24%.57 2497.7 

422 492 5 11 494 498042 473003 43583 422 996 

796E+{)7 161E+08 I. 47E+{)8 1.14E+08 6. 72E+07 777E+07 

O.OOE+{)O O.OOE+{)O o OOE+OO o OOE+OO O.OOE+{)O o OOE+OO 

O.OOE+{)O o OOE+{)O o ooE+{)O o OOE+{)O O.OOE+OO o OOE+{)O 

O.OOE+OO o OOE+{)O o OOE-oo OOOEI OO o OOE+OO O.OOE+OO I 

796£ ' 07 1 6 1E+{)8 I 47E+{)8 I 14E+{)8 672E+{)7 777E+07 

o OOE+OO 881 E+{)5 7.63E+05 o OOE+{)O o ooE+OO o OOE+{)O 

796E+07 1 62E+08 I 47E+{)8 1 14E+{)8 672E+{)7 7 77E+{)7 

14.31 1 29699 26761 24191 
~ 

14 694 13681 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Sen'ice Company, LLC for Anclote Station Unitsl&2 

HTC ADJUSTMENT FACTOR "UAF" 0752 0752 0763 0515 

SECTION LMTD. 279905 280 87 1 237824 211.21 

WALL SAT TEMPERATURE 684408 676.654 673399 665.617 

WALL LMTD 88248 86969 0 0 

WALL HTC . 18.731 18415 15801 13456 

COMPOt'E!'lTS OF FLl1E GAS CONVECTIV E CONDUCTANCE 

"UCCPRJ" 406.762 401 237 349,34 301 607 

"FPP" 0 114 0 11 4 0 11 2 0.11 

"REYNO" 40000 40000 40000 40000 

"FA" 1 05 105 105 I 05 

"FD" .. I I I I 

"ClX" 08 08 08 08 

"UCG" CONVECTIVE CONDUCTANCE . . 39.026 38377 32879 27.917 

COMPONENTS OF INTERTUBE RADIATION CONDUCTANCE 

"URPRI" 3 134 3 06 1 2 752 2.504 

"K" 0249 0249 0246 024(, 

"FS" . I I I I 

"URG" , ITR CONDUCTANCE . 0779 0.76 1 0.676 0.6 15 

15. FLUE GAS REClRCULATlON CONNECTION 

FLUE GAS INLET STREAM CONDITIONS 

FLOW . LBIHR 5.44E+06 5,32E+06 424E+06 333E+06 

TEMPERATURE .. F 727.9 16 718.713 65422 6 11.289 

ENTH ALPY . .BTUILB 297 459 294 907 276908 265 174 

FLUE GAS RECIRCUlATION STREAM CONDrJlONS 

FLOW ... LBIHR I 26E+06 I 23 E+06 933E+05 808E+05 

TEMPERATURE .F 727.916 718713 65422 611.289 

ENTHALPY BTU/lB 297459 294907 276908 265 .174 

7 9 
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0571 0752 0752 0763 0515 0571 

272.687 265%9 268638 230332 224 144 27844 

665 .6 17 684.408 676 654 673 399 665.617 665617 

0 72 152 69236 0 0 0 

11 874 18638 16.828 14995 13 511 II 39 1 

263 066 394074 355 738 322.273 293 .50 I 245 249 

0.111 0 11 7 0 11 6 0.1 14 0.113 0 11 3 

40000 40000 40000 40000 40000 40000 

1 05 1 05 1 05 LOS 105 1.05 

I I 1 I I I 

08 08 08 OS 08 0.8 

24.426 38622 34737 30944 27818 23275 

2 597 3.078 2 998 2 72 2 555 2.6 16 

0246 0.283 0.283 028 028 0.262 

1 1 1 1 1 1 

0638 0872 0849 0761 0.715 0685 

266E+06 5 17E+06 4.37E+06 372E+06 3 19E+06 238E+06 

631407 715791 703519 645592 624 188 635092 

270655 304 258 300 701 283 544 277 422 280504 

9.20E+05 897E+05 433E+05 5.35E+05 736E+05 679E+05 

631.407 71579 1 7035 19 645592 624 188 635092 

270655 304258 300 701 283 544 27~22 280.504 I 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Units 1&2 

FLUE GAS MA IN STREAM CON DITIONS 

FLOW. . LB/ HR 4. I 9 [l+06 409ET()6 33 1E+06 253E+06 

TEMPERATURE ... .1' 727916 7 18713 654 .22 611.289 

ENTHA LPY . .. BTUILB 297459 294.907 276.908 265 174 

RADIANT HEAT TRANSFER 

TO/FROM UPSTREAM SECTI ON BllJ/HR OOOE+OO o OOE+OO 000[·00 O.OOE+OO 

TO/FROM MATN GAS ST REAM BTUIHR O.OOE+OO OOOE+OO o ooE+OO OOOPOO 

TOIFROM BYPASS GAS STREAM BTIJIHR o OOE+OO o OOE+oo o ooE+OO o OOE-,oo 

2 1. BISECTOR HEATER 

!NLET FLUE GAS CONDITIONS 

FLOW ... LTJMIH R 4 19E+06 4.09E+06 33 1E+06 253E+06 

T EMPERATURE . F 72792 7187 1 654 .22 61129 

ENTHALPY . BTUILBM 297 46 294.91 276.91 265 17 

OUTLET FLUE GAS CONDITIONS(UNCORRECTED) 

FLOW .. LBMfH R 4 19E+06 409E+06 331E- 06 253 E+06 

TEM PERATURE F 36374 36078 32776 291 9T 

ENTHALPY. .BTUILBM 19921 198 43 18968 18035 

HEAT CAPAC TTY FLUE GAS . BTUILB-F 02698 02695 0.2672 0 2656 

OUTLET FLUE GAS CONDITJONS(CORRECTED) 

FLOW .. LBMlHR 446E+06 4.36E . 0;:' 352E+06 2.74E+06 

TEMPERATURE F 349 13 346.48 31529 278 58 

LEAKAGE .% 6431 6.431 643 I 8367 

HEAT CA PACITY OF LKG AIR. BTt;; LB-r 0246 0.246 02457 0.2455 

HEAT CAPACITY OF FLUE GAS . BTU/LB- F 02622 0.2621 0 .2606 02592 - -

!N LET COMBUSTTON AIR CON DTTlO:-lS 

FLOW. ~ LBMIH~ --
39 1 E+06 382E+06 309E+06 2.36E+06 
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I 74E+06 4.27E+06 394E+06 3 18E+06 2.45E+06 I 70E+06 

631407 715791 7035 19 645592 614 188 635092 

270.655 304258 300 701 283 544 277422 280.504 

o OOE+oo O.ooF+OO o OOE+OO OOOPoo o ooE<oo o OOE+OO 

O.OOE, OO o OOE+OO O.OOE+OO O.OOEiOO O.OOE+OO o OO E+OO 

o OOE+OO OOOE+OO o OOE+OO OOOE+OO O.OOE+OO o OOE+OO 

I 74E+06 427[-{)6 3.94E+06 3 18E+06 245E+06 170E+06 

631.41 715.79 70352 64559 624 19 635.09 

27065 304 26 300.7 28354 277.42 2805 

1 74£" 06 4 27E+06 394E+06 3 18E+06 2.45E+06 1 70E+06 

292 75 36795 3605 1 322 17 29437 300 6 

18057 2058 1 203.75 19297 18537 18705 

0 .266 0283 02826 0.28 0.2791 02794 

189E+06 455E+06 4 19E+06 339E+06 266E-t·06 I 84E+06 

27947 35395 3469 309.87 280.53 287.39 

8367 6.431 6.43 1 6431 8367 8367 

02455 02461 0246 02456 0.2454 02455 

0.2592 0276 0.2757 02738 02728 0273 

1 63E+06 404 E-'-06 372E+06 30 1 E+06 2.32E+06 1 61E+06 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC ror Anelote Station Unitsl&2 

TEMPERATURli .F 107 1097 109 7 11 0 41 

ENTHALPY BTI IILBM 13092 131 58 131 58 13 1 75 

OUTLET COMBUSTION AIR CON DITIONS 

TEMP ERATURE . F 53 1 85 526.94 48699 477 41 

ENTHALPY BTU/LBM 23626 23502 22494 22253 

HEAT CAPAC ITY OF COM B AlR BTU/LB-F 0248 0 24 79 02475 02474 

MISCELLANEOUS 

GAS DUTY ... BTu/HR 4 11 £+08 3 95£ +08 2.89£+08 2. 14E+08 

EFFECTIVEN ESS 0587 0. 588 06 0638 

17. SUPERHEATER SPRA Y 

rNLET STEAM COND ITIONS 

FLOW . LBIH R 3748092 3507207 2551933 1862232 

TEMPERATU RE. F 75 1 57 760066 787547 8 14752 

PRESSURE . . PSIA 2694 7 25148 249785 2421 68 

ENTH ALPY. .BTU/LBM 1233 .785 1261 055 1291 512 1321962 

OUTLET STEA M CONDITIONS 

FLOW. LBIH R 3748092 3507207 26747 14 1987249 

TEMPERATURE . F 75 1 57 760 066 746.62 750 777 

PRESSURE PS IA 2694 7 25 148 2497 85 242168 

ENTHALPY BTU/LBM 1233 785 1261055 124672 1258.662 

SPRAY CONDITIONS 

FLOW. .. ... LBlfIR 0 0 122781 1250 17 

TEMPERATURE . F 340 340 340 340 

PRESSU RE . PSIA 28 147 28 147 2814 .7 2S 141 

ENTH ALPY . .BTUILBM 315 744 315 744 315.744 315144 

18. REHEATER SPRA Y 

81 
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1119 10969 10969 9665 9665 111 9 

132 II 11 1 57 131 57 12839 12839 132.11 

50124 52976 52348 483.56 48978 5 1037 

228 53 23573 234 14 22408 22564 230 83 

02476 0248 02479 02473 02474 0.2477 

I 57E+08 4.21£+08 382E+08 288£+08 226E '{)8 I 59£+08 

0.652 05 74 0578 0589 0625 0639 

1267664 3726463 35011 09 2495352 1752911 1227467 

823365 771901 770792 805302 860728 849385 

24 16.33 2694 7 25 148 249785 2421 68 24 1633 

1329 774 1259232 1272 929 130854 1360 207 1351.423 

1338422 3748092 3507207 2674714 1987249 1338422 

766 385 7673 IS 769 252 742789 732 .S7 75651S 

241 633 2694 7 25 14 .8 249785 242 1 68 2416 33 

1276 165 1253 787 127 1 265 1241 965 1237043 1265566 

70758 21629 6098 179362 234338 11 0955 

340 340 340 340 340 340 I 

28147 2814.7 2814.7 2S 147 281 4 7 28 14.7 

315744 315744 315744 315744 315144 315 744 

-
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BOILER PERFOR~"ANCE ANALYSIS - Progress Energy Service Co mpany, LLC for Anclote Station Unitsl&2 

INLET STEAi\1 CONDITIONS . 

FLOW. LB/HR 3333056 3124921 2383170 1770639 

TEMPERATURE F 608 636 3 60518 556.38 

PRESSI ;RE . PSIA 5947 573.19 43748 32991 

ENTIiALPY .. .BTUILBM 1296028 1315593 1307451 1288105 

OUTLET STEAM CONDITIONS 

FLOW .. LB/HR 3333056 3203886 2428168 1811464 

TEMPERATURE F 607998 597236 5741\61 519594 

PRESSURE. PSlA 594 .7 573.19 43748 32991 

ENTH ALPY BTUILBM 1296.028 1290 95 1289073 1266 191 

SPRA Y CONDITIONS 

FLOW LB/HR 0 78965 44998 40825 

TEMPERATURE . F 340 340 340 340 

PRESSURE PSIA 28 14 7 28 14 7 2814.7 2814 .7 

ENTIiALPY .BTu/LBM 31 5744 315.744 ~15 .7~ ~ 744_ 

82 
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1192534 3333056 3124921 2383170 1770639 1192534 

52849 635 6463 605.18 556.38 528.49 

22447 5947 57319 43748 329.9 1 224 47 

1282.299 1313.144 1321.691 1307451 1288.105 1282.299 

1222589 3423920 3127635 2383170 1770639 1192534 

486.307 593 732 644.861 605 182 556381 528491 

22447 5947 573 19 43748 329.91 22447 

1258538 1286675 1320.818 1307451 1288. 105 1282.299 

30055 90864 2714 0 0 0 

340 340 340 340 340 340 

28147 2814 .7 28147 2814.7 28 14.7 28147 

'--- lli744 _ 31574.4 315744 315.744 315744 315.744 



BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

APPENDIX 4 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Vnitsl&2 

Temperature 
Definition Variable 

The temperature limit of a tube based on the maximum allowable stress 
Code Allowable presented in the ASME Boiler Code Section II Table lA. The allowable 

stress is calculated based on tube 00 and the minimum wall thickness. 
Oxidation Limit This is an industry guideline and recommendation for the maximum service 

temperature a material should be used to minimize high temperature 
oxidation & graphitization. 

Bulk Steam A verage steam temperature, normally interpreted at the outlet of a respective 
section. 

Imbalance Steam The highest steam temperature steam exiting any tube in a respective section. 
This parameter directly affects the mean metal and crown metal temperature 
as the greater the imbalance temperature specified, the higher the respective 
temyeratures will be. 

Mean Metal The calculated tube metal temperature at the calculated diameter of the tube 
that is the mid-point between the IO and 00. This temperature is used to 
compare against the Code allowable temperature. 

Crown Metal The calculated temperature at the tube 00, which is used to compare against 
the Oxidation limit. 

Alarm If present, this is the stated temperature level at which the client has placed a 
Temperature setpoint limit that, if reached, will notify the operator that some action is 

required. 

84 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

I 

PLATEN & PRIMARY SUPERHEATERS 

Progress Energy Anclote 
Units 1 & 2 Platen & Primary SH 
1,100,00 

1,000,00 

Q) 
'--
::::J ...... 900,00 ro 
'--
Q) 
0.. 
E 800,00 

Q) 

I-
700,00 

Platen SH 

600,00 

Case 1 - Pe~iI __ 

Pnmary SH 

20 40 60 80 100 

Developed Tube Length 

- Code Allowable 

- Oxidation Umit 

.• Bulk Steam 

•• 1mba!. Steam 

- Mean Metal 

Crown Metal 

Progress Energy Anclote 
Units 1 & 2 Platen & Primary SH 

Case 2 - 523 MW - Oil 
1,100,00 

1,000,00 

Q) 
'--
::::J 1\5 900,00 1---,-- .....- " 

'-- -,-/ 

Q) --- ---- . 
Eo.. 800,00 I=-~------l-r-:- - - - --- ~'-

/' 
(l) / : 
I-

700,00 

Platen SH Primary SH 
600,00 L..-___ _____ _____ _ 

20 40 60 80 100 

Developed Tube Length 

85 

- Code Allowable 

- Oxidation Limit 

.. Bulk Steam 

.- Imbal. Steam 

- Mean Metal 

Crown Me\al 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

Q) 
'-
:::l ...... 
ell 
'-
Q) 
a. 
E 
Q) 

I-

Q) 
'-
:::l 

Progres Energy Anclote 
Units 1 & 2 Platen & Primary SH 
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700.00 
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20 40 60 80 100 
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Progress Energy Anclote 
Units 1 & 2 Platen & Primary SH 
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1,000.00 

ro 900.00 
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'-
Q) 
a. 
E 
Q) 

I-

800,00 

700.00 

600.00 

__ -- .... - _ . ". Bulk Steam , -
I _._ . 

/: , _ ...... 
/ .-- :--: . .: : ."~ :- " -" 

Platen SH Primary SH 

20 40 60 80 

Developed Tube Length 

8 6 

I 

-I 
100 

. - Imba!. Steam 

- Mean Metal 

Crown Metal 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

[_ .. -
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 
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BOILER PERFORMANC E ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Vnitsl&2 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

FINISHING SUPERHEATER 
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Progress Energy Anclote 
Units 1 & 2 Finishing SH 

1,400.00 CJiS_e 2 - 523 M~_OlL l 
1,300.00 -j 

Q) 1,200.00 
L-

:::J -CO 1,100.00 
L-
Q) 
0... E 1,000.00 

Q) 

f-- 900.00 

800.00 

700.00 

-I 
50 100 150 200 

- Code All owable 

Oxidation Umit 

- - Bulk Steam 

. - Imbal. Steam 

- Mean Meta l 

Crown Metal 

l 

Developed Tube Length 
--- - --- --- - -----' 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

Q.) 
...... 
:::J ..... 
CO ...... 
Q.) 
0.. 
E 
Q.) 

r-

Progress Energy Anclote 
Units 1 & 2 Finishing SH 

1,400.00 Case 3 - 392 MW - Qil 

1,300.00 

1,200.00 ~ - Code Allowable 

1,100.00 

1,000.00 

900.00 

800.00 

I ...... /' 

- ~ : ./_:~~ 
// //_~ =--------- ~,~.". 

/ " --~ : . -- ' 
/' - '.-' ,. . ~~ 

,--",,;;,,-: :"- -
700.00 

50 100 150 200 

Developed Tube Length 

Progress Energy Anclote 
Units 1 & 2 Finishing SH 

1,400.00 _ca~4 - 300 MW - o· 
1,300.00 

- Oxidation Limit 

'. Bulk Steam 

•• Imbal. Steam 

- Mean Metal 
Crown Melal 

Q.) 1,200.00 
...... 
:::J ..... 
CO ...... 
Q.) 
0.. 

1,100.00 

E 1,000.00 

Q.) 
r- 900.00 

800.00 

700.00 

o 50 100 150 

Developed Tube Length 

91 

200 

- Code A1 l owab~e 

Oxidation Um i1 

' . Bulk Steam 

. • Imba!. Steam 

- Mean Metal 

Crown Metal 

Sirois Engineering & Consulting, Inc. 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

Progress Energy Anclote 
Units 1 & 2 Finishing SH 

1,<W0.00 

1,300.00 

Q) 1,200.00 ... 
:::::J -co 1,100.00 ... 
Q) 
c.. E 1,000.00 

Q) 

r- 900.00 

800.00 

700.00 

o 

Case 5 - 200 MW - Oil 

50 100 150 200 

Developed Tube Length 

- Code AlIO'Nable 
.- Oxidalion Limit 
- Bulk Steam 

.• Imbal. Steam 

- Mean Metal 

Cro'Nll Metal 

Progress Energy Anclote 
Units 1 & 2 Finishing SH 

1,<W0.00 

1,300.00 

~ 1,200.00 

:::::J -co 1,100.00 ... 
Q) 
c.. E 1,000.00 

Q) 

r- 900.00 

800.00 

700.00 

Case 6 - Peak - Gas 

==fi -, .. ,,~ .. 
-;:;::----/ -....... . -

",.. -" ,.-
/:;.;---' --- ,.-" 

/' --'.-' 
- ,..:.... " . ..-:: -- ' 

. ..I , ~-' 

60 100 160 

Developed Tube Length 

92 

200 

Oxidation Umit 

., Bulk Steam 

.• Imbal. Steam 

- Mean Metal 

Crown Metal 

Sirois Engineering & Consulting, Inc. 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC ror Anclote Station Unitsl&2 

Q) 
10-

::J ...... 
co 
10-
Q) 
a.. 
E 
Q) 

~ 

Q) 
10-

::J ...... 
co 
10-
Q) 
a.. 
E 
Q.l 
I-

Progress Energy Anclote 
Units 1 & 2 Finishing SH 

-I 
I 

1,400.00 ase 7 - 523 

1,300.00 

1,200 .00 

1,100.00 

1,000.00 

900 .00 

800.00 . -" ,"-
700.00 

50 100 150 

Developed Tube Length 

200 

- Code Allowable 

- Oxidation Urnit 

.. Bulk Steam 

. - [mba!. Steam 

- Mean Metal 

Crown Metal 

Progress Energy Anclote 
Units 1 & 2 Finishing SH 

1,400.00 Case~- 392 MW - Gas 

1,300.00 

1,200.00 

1,100.00 

1,000.00 

900.00 

800.00 

700.00 

50 100 150 200 

Developed Tube Length 

93 

- Code Allowable 

- Oxidation limit 
.• Bulk Steam 

•• 1mbal. Steam 

- Mean Metal 

Crown Metal 

Sirois Engineering & Consulting, Inc. 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

1,41)0.00 

1,300.00 

Q) 1,200.00 .... 
:J ..-
C'O 1,100.00 .... 
Q) 
a. 
E 1,000.00 

Q) 

f- 900.00 

800.00 

700.00 

Progress Energy Anclote 
Units 1 & 2 Finishing SH 

Case 9 - 300 MW - Gas 

- -i--

'-c;. 

50 100 150 200 

- Code Allowable 

- Oxidalion Limit 

.. Bulk Steam 

.• Imbat Steam 

- Mean Metal 

Clown Metal 

Developed Tube Length · Ll ____________________________________________________ ~ 

Q) .... 
:J -C'O .... 
Q) 
a. 
E 
Q) 
f-

L 

Progress Energy Anclote 
Units 1 & 2 Finishing SH 
_ Case 1 ~200~W - GJlS_ 1,400.00 

1,300.00 

1,200.00 

1,100.00 

1,000.00 

900.00 
..... 

800.00 , ;:....; .. . ~ 
700.00 

-----. 

50 100 150 200 

Developed Tube Length 

94 

- Code Allowable 

Oxidation Umit 

. • Bulk Steam 

. • Imba!. Steam 

- Mean Metal 

Crown Metal 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

I~ 

Q) 
'-

REHEATER 

1,300.00 

Progress Energy Anclote 
Units 1 & 2 Reheater 

r------'CasaJ__=. eea k - Oil 

------------~ 1,200.00 

1,100.00 

2 1,000.00 - Code Allowable 

m 
'-
Q) 
c.. 
E 
Q) 

f--

900.00 

800.00 

700.00 - ---;- ~ ...... 
..:r- r-- ' 

; ~ r-: 
600.00 

500.00 

50 100 150 200 250 

Developed Tube Length 

-, 
300 

- Oxidation Limit 

". Bulk Steam 

. - Imba!. Steam 

- Mean Metal 

Crown Metal 

1-

Q) 
'-
:::l ...... 
m 
'-
Q) 
c.. 
E 
Q) 

f--

Progress Energy Anclote 
Units 1 & 2 Reheater 

1,300.00 

1,200.00 

1,100.00 

1,000.00 

900.00 

800.00 

700.00 

600.00 

500.00 

Ca£e_2 - 532 Mw - Oil 

---- --~ 

50 100 150 200 250 300 

- Code Allowable 

- Oxi dation Limit 

.- Bulk Steam 

. • Imbal. Steam 

- Mean Metal 

Crown Metal 

Developed Tube Length J 
--- - - -----
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

Q) 
'-
::l -C\l 
'-
Q) 
c.. 
E 
Q) 

I-

Q) 
'-
::l -C\l 
'-
Q) 
c.. 
E 
Q) 

I-

Progress Energy Anclote 
Units 1 & 2 Reheater 

1,300.00 Case~392 MW - Ojl 

1,200.00 

1,100.00 

1,000.00 

900.00 

800.00 

700.00 

600.00 

500.00 

0 50 100 150 200 250 

Developed Tube Length 

300 

- Code Allowable 

- Oxidation Umit 
.• Bulk Steam 

. - Imba!. Steam 

- Mean Metal 

Crown Metal 

Progress Energy Anclote 
Units 1 & 2 Reheater 

1,300.00 

1,200.00 

1,100.00 

1,000.00 

900.00 

800.00 

700.00 

600.00 

500.00 

400.00 

0 

_Case 4 -_3.00 MW - OiL 1 

50 100 150 200 250 300 

Developed Tube Length 

96 

- C ode Allowable 

- Oxidation Umil 
. . Bulk Steam 

o. Imbal. Steam 

- Mean Metal 
Crown Metal 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

Q) ..... 
::::s -ro ..... 
Q) 
Cl.. 

E 
Q) 

f-

Progress Energy Anclote 

1,300.00 

1,200.00 

1,100.00 

1,000.00 

900.00 

800.00 

700.00 

600.00 

500.00 

400.00 

Units 1 & 2 Reheater 
r--'''''--'aseJi - 200 MW - Oil 

------~ 
--~ ------~~3, 

" ; ~ :~ - Code Allowable 
, ./ ~ - Oxidation Limit 

, /, . 

___ .. , , ~:/_' ._. ~_-:_;'_::''''''''''' -I 
,..:. ,," l 

---'./"-"~ . - . 
"",,'" 

0 50 100 150 200 

· - Bulk Steam 

· - [mba!. Steam 

- Mean Metal 

Crown Metal 

L_ 
250 300 J 

Developed Tube Length 
------ ------------

I 
Q) ..... 
::::s -ro ..... 
Q) 
Cl.. 

I 

E 
Q) 

f-

l 

Progress Energy Anclote 
Units 1 & 2 Reheater 

I 

I 
1,300.00 

1,200.00 

1,100.00 

1,000.00 

900.00 

800.00 

700.00 

600.00 

500.00 

Case 6~.ak - Gas ..... _---. 

50 100 150 200 250 300 

I 

- Code Allowable I 
- Oxidation Limit 

· - Bulk Steam 

· - Imbal. Steam 

- Mean Metal 

Crown Metal 

Developed Tube Length ___ _ __________ -.-J 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

Q) 
L-

:::J ...... 
CO 
L-
Q) 
0. 
E 
Q) 

I-

L-

Progress Energy Anclote 
Units 1 & 2 Reheater 

1,300.00 Case 7 -~~ - Gas_ 

1,200.00 

1,100.00 

1,000.00 

900.00 

800.00 

700.00 

600.00 

0 50 100 150 200 250 300 

Developed Tube Length 

- Code Allowable 

- Oxidation Limit 

.• Bu lk Steam 

.• Imbal. Steam 

- Mean Metal 

Crown Metal 

-- -- -- .-------------------

Q) 
L-

:::J ...... 
CO 
L-
Q) 
0. 
E 
Q) 

I-

Progress Energy Anclote 
Units 1 & 2 Reheater 

1,300.00 

1,200.00 

1,100.00 

1,000.00 

900.00 

800.00 

700.00 

600.00 

500.00 

Case 8 - 392 MW -~ 

--.----------

---- - -------

-------------

50 100 150 200 250 300 

- Code Allowable 

Oxidation limit 
. • Bulk Steam 

•• Imba!. Steam 

- Mean Metal 

Crown Metal 

Developed Tube Length i 
------1 
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BOILER PERFORMANCE ANALYSIS - Progress Energy Service Company, LLC for Anclote Station Unitsl&2 

(l) 
'-
:J -ro 
'-
(l) 
a. 
E 
(l) 

I-

Progress Energy Anclote 
Units 1 & 2 Reheater 

1,300.00 _ Case 9 - 30_Q.MW~GAs~ 

1,200.00 

I 
1,100.00 ------- ---_._---1 

1,000.00 

900.00 

800.00 

700.00 

600.00 

500.00 

o 50 100 150 200 250 300 

Developed Tube Length 

- Code Allowable 
- OlCidation Limit 
. . Bulk Steam 

. • Imbal. Steam 

- Mean Metal 

Crown Metal 

--- -- --.- --- ---------

I
r--progress Energy Anclote---

I 

Units 1 & 2 Reheater 
I 1,300.00 1 O~OO_MW_~_Glt~ l 

I 1,200.00 

I 
1,100.00 1-------- -- ----I-+< 

~ 1,000.00 ---- -- ---,=::r::~-- -~-l 

I 
~(l)'" / ; ' . -
~ 900.00 1------+---.J...--~-;~=1' - - ,/~ 

a. 800.00 d " 
I ~ 700.00 -- --,..T' r-/ ~ ,/,, ' _===_ I 

; ... :~ I 
.,.J' .~--- -- ---- --I 600.00 

500.00 1-------- -------- 1 

400.00 '----- - - - - - - - - - - -

50 100 150 200 250 300 

- Code Allowable 
Oxidation Umit 

' . Bulk Steam 
. • ImbaL Steam 

- Mean Metal 
Crown Metal 

I 
Developed Tube Length I .-_________ -.J 
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APPENDIX 5 

100 
Sirois Engineering & Consulting, Inc. 

PEF-120 1 03-EI-00212 



I 
I 

BOILER PERFORMANCE ANALYSIS - Progress EnerID' Sf:rvic~ Company, LLC fOI" Anclofe Station Unitsl&2 

Vibration Anatysls 
OU - 523 MW load - Base 

C,S9 

GEOMETRIC DATA 
TubeBank Deplh(Req'd for 

resonancQ): 

Tube Diameter: 

Transverse (Side) Spacing. 

Long'udinal (Back) Sp."no: 

Section Height 

Section Width 

Free Area 

OPERATIONAL DATA 

Flue Gas Flow 
Tube Bank Gas 

Temperaturltl 

Sleam Temperature 

LMTD 

Tr 

Gas Mass Flaw 

Kre 

Barometric Pressure 

Gas SpecifIC Volume 

Gas Volumetric Flow 
Tube Bank Outlet Gas 

Velocity 

Gas Viscosity 
Gas Stream Reynolds 

Number 

Acoustical CO~la'lL 

ft 

In 

In 

In 

ft 

ft 

ft '2 

Iblhr 

'F 

OF 

OF 

OF 
rb/tt"2· 

hr 
ft'2 · 
hr/lb 

InHg 

ft3J1b 

n3Jsec 

ftISec 

Ib-Mlr 

-

FLUE GAS VORTEX SHEDDING 
SF 

TUBE BANK NATURAl FREQUENCY 
NF 

Steam Inlet Steam Oullel 

Primary SH Primary SH 

SedlOn Section 
Between Bet....-een 
Slnngers String ers 

23.25 23.25 

2.13 2.1 3 

5.00 5.00 

3 .00 3.00 

36.46 36.46 

49 .17 49.17 

1,030.77 1,030 .77 

!) 323 oIIg(l O() !I JZ~.'90 ()(J 

2.08100 1000 on 

69810 160 00 

1.381.39 1,132.48 

1.368 79 1,326.24 

5164.59 5164.59 

} 00 205 

2992 2992 

6308 58 . 5 

93216 86 .430 

0049 8385 

0.120 0.115 

8,493.10 8,493.10 

'658 4667 

Sirois Engineering & Consulting, Inc. 

Steam Inlet Steam Outlet Sleam Outlet Steam Inlel 
Seoondary Secondary 

SH SH Finishing RH Finishing RH 

Sect;on Sed ion Sedion Section 
Between Between Between Belween 
Stringers Stringers Stringers Slri~ _ 

23.25 23.25 23,25 2325 

2.00 2.00 2.13 2.00 

5.00 5.00 5.00 500 

• 00 4.00 • 00 4.00 

36.46 36.46 36.46 36.46 

49 .17 49.17 49 .17 4917 

1,075.64 1,075 .64 _~O·R L- -.!.,07M4 

S.:'I23.4oo 00 5.32349000 5323' '900{J 5323490 00 

' 90QOO 1 "'9100 I 4g~ 00 121" 00 

7(1000 9S6 00 1,00000 798.00 

1.132.48 497.46 483.46 468.46 

1,326.24 1,234 .73 1,241 .73 1,032.23 

4.949.12 4,949.12 5.164, 30 4949.12 

19S 1 0 ' 2 O~ :? 00 

299-2 299t2 29 ~2 2992 

5a~~ 4832 ";)32 ' 2 ... 
e6 430 71 ... e" 7, 451 6J 5()4. 

60 l5 56 . 3 6'931 59(1.< 

0 105 0.095 Q. ,OO 0095 

9,378.00 9378 .00 10,203.00 10,203.00 

4887 46(11 4691 41 D" 

101 

Steam Inlet 

Primary SH 

Section 

Width 

49.17 

213 

500 

3.00 

3646 

4917 

1.030.77 -

\J1J.901ffi 

2 OB7 DO 

692 O~ 

1,387.44 

1,385.71 

5,164 59 

130 

2'J 02 

6308 

9J 218 

00 ' 9 

0.095 

6,478.13 

4858 

Steam OutJeJ Steam Inlel Steam Outlet Steam Oullet Steam Inlet Screen Screen Sleam Outlet Steam Inlee Steam Outlet Steam Inlel I 
Secondary Secondary 

PrimarySH SH SH Finishing RH Fin ishing RH Primary RH Primary RH Pnmary RH Primary RH 

SectiGn Section Setliofl Sedion Section Seclion Section Section Section 

Width 
Between Between _th Width I Width _th Wldlh WIdth Width Hetght 
Slr!!!ge~ ~trinQers -

4917 49.17 49 .17 49 .17 49.1 7 17 .00 4917 13 .40 13.40 49.17 49 .17 

2.13 2.00 2 .00 2.13 2 .00 2.00 200 2.50 2.50 2.50 250 

5.00 5 .00 5.00 5.00 500 1000 1000 500 5.00 5.00 5.00 

3.00 4.00 4 .00 4.00 4.00 3.00 3.00 4 .50 4.50 4.50 4 .50 

36 46 36.46 36.46 36.46 36.46 17 00 17 .00 24 .78 24.78 24 .78 24.78 

49 .17 49 .17 49.17 49 .17 4\U7 49.17 49.17 49 .17 49 .17 49 .17 49 .17 

1,030 .77 1,075.64 1.075.64 1,030.82 1,07564 - 66!..71 __ 668J~ 60922 609.22 609 .22 609.22 

S ~Z3.490 01) 531) 4"<l 00 5 323490 00 5 323 . 90 DO 5323 _90 00 5323400 00 S 323'00 00 'i 323''''' 00 :"1323.490.00 5 "323 4~O 00 ~.323 .. 90 00 

20BO 47 2 .0$0.47 169(348 1 G96 '8 , 4170152 1 IS< 00 I 13'" 00 I OJ3 00 83200 103300 83100 

8~2 . 6c.. ~ I l ""!4 I 00500 822 98 l,OOS.OO 676 00 67G 00 75700 59700 7~1 00 59100 

1,22016 1,261.22 683.95 865.98 458 .08 45046 450 .46 268.43 227.42 26843 22742 

1 462.88 1,442.35 1 346.97 1,255.97 , ,23404 901.23 901.23 891.22 710.71 891 .22 71071 

5.164.59 4 949.12 4,949.12 5,16430 4.949 .12 7,960.81 7,96081 8.138 28 8 .738.26 8,736.26 8,738.26 

150 un 200 200 200 205 2 OS 2.50 300 25(1 3 .00 

Z9 92- 29 ii2 299c 29 92 2992 299;; 2992 29$2 29 92 29n 2992 

~2 92 6292 53 iii' 53 4 t 47 81 3948 3948 3698 32 00 3698 32 00 

93.039 9303. 76,9/6 7a illS 10704 58,377 5e 377 ~ 678 .41131' 54 678 " 7.317 

!IO 26 66 50 7342 766\ 65/3 8730 8130 8G 75 7787 89 75 77 67 

0.115 0 ,11 5 0.110 0.095 0.100 0.085 0.085 0.080 0.075 0.080 0.075 

647813 7.330.95 7.330.95 6,765.00 6765.00 16712.00 16772.00 23 ,270.00 23.270.00 23,270.00 23270.00 

485Q 46 5~ I .6/8 4'17' ~8 93 47'9 47 . 1.!~ U'2.7 47~ -
.721 4748 
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BOILER PERFORMANCE ANALYSIS - Progre5S Ehe.1"l,)' Sen·jce Company, lLC for Anci(lll! Station IJnirsl &2 

Second Mode N.nural 
FreQuency 

Thi1l1 Mode Natural 
FreQuency 

Fourth Mode Natural 
Fr~u8fl c:t 

OVERALL TUBE BANK 
RESONANCE 

Firsl Mode NF \0 VSF 

Second Mod e NF 10 VSF 

Third MOde NF to VSF 

Fourth Mode NF \0 VSF 

CPS 

CPS 

CPL 

% Dilf 

.... Oil( 

"' Oil( 

%Diff 

101.12 97.52 

151 .68 '4627 

- ~~~ L ._ 195.~ 

273.54 258.90 

8677 79.45 

2451 19.63 

(661 10.211) 
Note 1 It Chen Number is <2000, the likelihood of a resonanl condilion 
occuning is low 

'-0 
trJ 
'"Tj 
I 

N 
o 
o 
w 

tT1 
J.--< 
I 
o 
o 
N 

.{:O:. 
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97.52 8913 89.13 84 31 

146.27 133.69 133.69 126.46 

-- - '9~03 - 178.25 178_.25 1685? 

229.60 198. 12 224.61 210.55 

64.80 4906 62.31 55.28 

987 (0.fi3) 8-20 3.52 

(17&0) (25.47) U18~ (22 38) 

102 

47.81 47.75 4775 44 '8 44.18 4193 ,'0.82 38.31 136.31 1273 1 37.15 34.69 

7172 71 .63 71.63 6627 6627 6290 166,22 57.47 204.47 ,90.96 55.72 52 .04 

95.63 9551 95.51 8837 88,37 8387 22L63 _7~3 -
272.62 254.61 7430 6939 

68998 688.92 624.51 564.71 623.77 595.1 4 249.36 910.46 216.04 ,92.84 1,05968 974.56 

294 99 294.46 262.25 232.36 2£1 .89 247.57 74 68 40523 58.02 46.42 479.84 437 .28 

153.33 162.97 141 .50 121.57 141 .26 ,31.71 1645 236.82 S.35 239 286.56 258 .19 

97.50 97 ,23 81. 13 6618 80.94 73.79 (12.66) 15261 (20 .99) (26 79) 189 .92 16864 
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BOfLER PERFORMANCE ANALYSIS - Pf"ogrels Energ)' Service Company, LLC (Of" Andolc Srarion UnifSl&2 

Vibration Analysis 

Nilt Gas - 523 MW Load 

GEOMETRIC DATA 
Tube Bank. Oepth(Req·d 

(or resonance 

Tube Diameter: 
Transverse (Side) 

Spaci"" 
Longiludinal (Back) 

SpaOlna: 

Section HelQl1t 

SedionWtdlh 

h 

In 

In 

In 

ft 

ft 

"- Free Area __ .. ft"L 

OPERATIONAL DATA 

Ftue Gas Flow Iblhr 
Tube Bank Gas 

Temperature 'F 

Steam Temperature 'F 

LMTD ' F 

Tf 'F 
Iblft"2· 

Gas Mass f low hr 
ft " 2-

Kre hrllb 

Baromelnc Pressure inHQ 

Gas Specific Volume fl3nb 

Gas Volumetric Flow ft3/sec 
Tube Bank Outlet Gas 

Veloe", ftlSec 

Ga!i Viscosltv 1b-lVtIr 
Gas Slfllam Revnolds 

Number 

Acoustical Constant 

FLUE GAS VORTEX SHEDDING .0. 
Strouhal Number 

Chen Number (See Nole 
1) 

Vortex Shedding 
FreQuency 

lUBE BANK NATURAL 
FREQUENCY INF 

Speed of Sound in Flue 
Ga, 

CPS 

Steam Inlel Steam Dullet 

PrimarySH Primary SH 

Section Section 
Between Between 
StrinQers SlrinQers 

2325 23.25 

2.13 2.13 

5 00 5 ~00 

300 3.00 

36.46 36 .46 

4917 49.17 

_'.Q1Q...77 L- ~3Q]] 

" :HO }53 oa "702.\100 

2mOO 1 91\h)O 

In! 00 77u 00 

1.493.49 1.201.48 

1,44774 1.370,74 

4.239.80 4.239.80 

200 .2 tis. 

79 92 2992 

&593 60.0 

80033 73.328 

77fl4 11 '" 
0.120 0.11 5 

6,833.00 6,633.00 

4654 4883 

037 031 

668.41 668.47 

16204 148.47 

Sirois Engineering & Consulting, Inc. 

Steam Inlet Steam Oullot Steam Out lei Steam Inle1 
Secondary Secondary 

SH SH Finishing RH FiOishing RH 

Section Section SectIon Section 
Between Between Between Betwtott.n 
§!ili!ge~ _~trir:a~~_ -~~ ~~ 

2325 2325 23.25 2325 

2.00 2.00 2.13 2.00 

5 .00 500 5.00 5.00 

4.00 4.00 4.00 • . 00 

36.46 36 .46 3B.4B 36.46 

49.17 4917 49.17 49.11 

-'.QI?~ L- ~75. 64 ~0.82 1 075.64 

• 170 251 00 .37025300 4.37025300 4 310 2~3 o.p 

I D7Q1011 1 !oil, 00 1 50100 1 ,,900 

170 0 11 100500 1000 00 80100 

1,20148 488.46 493.46 450.46 

1 370.74 1 249 _23 1 246.73 1 026.23 

4 ,062~92 4,062.92 4,23957 4062.92 

195 1 05 205 2 00 

29 9~ ie 92 29 92 2'99:> 

80 40 ·657 48 ~7 42, 57 

13 .328 58.957 58957 S1682 

Mil 5" 81 S7 1'9 48 OS: 

0.105 0.095 0 .100 0.095 

7,622.00 7."22.00 8,379.00 8379.00 

46.63 4691 4Ul 47.08 

033 033 1 0'7 037 

.2.2Jj560 2,246 80 I 2 .11725 2,26126 

136.34 109,62 1 119.36 106.54 

10 3 

Steam Inlet Steam Oullet Steam Inlel Steam Outlet Steam Oullet Steam Inlet Screen Screen Steam Outlet Steam Inlet Sleam Outlet Steam Inlet 
Secondary Secondary 

Primary SH Primary SH SH SH Finishing RH FinIshing. RH Primary RH PrimaryRH Primary RH Primary RH 

Section SectIon Section Section Sechon SectiOn Section Section SectIon Section 

Wldlh Width Width Wldlh W,,'" Width _ , Height Width 
Berween Between 

Width Wldlh 
~- -- '-- - - --L-_ -

Stnnoers Stnnaers 
~-

49 ,17 49.17 49 .17 4917 4917 4917 17 00 49.17 13.40 13.40 49.17 49.17 

2.13 2.13 200 2.00 2.13 200 2.00 2 .00 250 2.50 2.50 2.50 

5.00 500 5.00 5.00 5.00 5.00 10.00 1000 S.OO 500 5.00 5.00 

3.00 3.00 400 4.00 4.00 4 .00 3.00 3 .00 4.50 450 4 ,50 4.50 

36.46 36,46 36,46 36 .46 3646 36.46 17 00 17.00 24.78 24.78 24.78 24 .78 

49.17 49,11 49.17 49 .17 49.17 4917 4917 49.17 49.17 49.17 49.17 49.17 

1,030.77 ~ l ,030.7~ ~,075 64 L- 1,075.64 1,030.82 1,075.64 668.71 668.71 609.22 609.22 609.22 609.22 

4 .310 :?~l3 00 4 370 "J 00 • 310 ,5' 00 4\ 310 lSl 00 431025300 • 310 2~3 00 4 370 25'3 00 4 370 253 on 4.3/~ 2503 .00 ' .170.25300 • '7025100 070253 00 

2. 202 00 1 979~ 97901) 1 ,501 On I SOl 00 I 25't1 00 I O9i oa 1 IW1 00 9S700 e 3200 00700 632. 00 

70100 / 1000 770 OC' 1.00500 1 000 DO 60100 876 00 676 00 167 00 1J44 00 76700 64400 

1,493.49 1201.46 1.201.48 48846 49346 450 .46 41345 413.45 212Al 180.40 212.41 180.40 

1 447 74 1370.74 1 37074 1 249.23 1 246.73 1.026 23 882.73 862.73 873.21 734.20 87321 73420 

4 ,239.60 4.239.80 4.062.92 4,062.92 4239.57 4,062.92 6535.33 6,535.33 7 173.57 7,173.57 1.173.57 7.173.57 

200 Z 05 19, , 95 205 ? 00 2 O~ 205 n o 3 00 2St) 300 

2992 7992 2992 211 ij7 2992 29 92 1!lO2 2992 1!lQ? ,.92 29 92 29.92 

65 93 60.0 00 40 4a 51 "85 ; 4257 38.58 3lI.56 3584 32 00 3~ il54 32 00 

8003) 7} 328 7312' 58951 58 957 $ 1 e,~2 46.811 4661t "3.504 38 .S4' 43 5(\4 J8 ,f$44 

17 .. 71 14 Mil '" 81 5719 4805 1000 70 DO 71.' 53.7" 71 4 1 63 76 

0 .120 0.,,5 0 .105 0 095 0.100 0.095 0.085 0.085 0.080 0075 0080 0.075 

6,833.00 6.633.00 7.62200 7 ,622.00 6 .37900 8,379.00 13,696.00 13,896.00 19,1 1400 19114.00 19,114.00 19114.00 

~s.o .663 ".83 .e~1 48Q) 410a .'.22 47 22 '1 '1 .,~ 41.31 47.48 

031 I 031 033 033 037 031 037 0.31 050 O~ 0," 050 

668.47 I 666.47 2,266 60 2,266.60 2,117.25 2.267 .26 635.70 835.70 3 7?S eo J.77560 3,775.60 3,775.60 

162.04 I 148.47 13834 109.62 119.36 106.54 15522 155.22 171.38 153.03 171 38 153.03 
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BorLER PERfORMANCE A1~A LYSIS - Prog,ress Enel'gy St:rvice Company, LLC rol' Andale Stf!ltion Unils ) &2 

fi~t Mode Natural 
Frl::Quency CPS 

Second Mode Natural 
Frequenc CPS 

Third Mode Natural 
Frequency CPS 

f ou rth Mode Natural 
Frequency CPS 

OVERALL TUBE BANK 
RESONANCE 

first Mode NF 10 VSF "" Doff 
Second Mode NF to VSF ~ Diff 

Third Mode NF to VSF %Diff 

fourth Mode NF to V"§'L_ %....Q.!f:L 

5164 

103.27 

154 .91 

206 55 

2138, 

56.90 

4,60 

(2 1.55) 
Note 1: If Chen Number 15- <2000: the likelihood-of a resonant 
condition occurnng IS low. 

Sirois Engineering & Consulting, In c. 

49.53 49 .53 44 .67 44.67 

99.05 99.05 89.34 69 .~ 

14 8.58 148.58 134.01 13401 

19810 19810 178.68 178.68 

199.77 175.30 14540 16721 

49.89 37 .65 22.70 3360 

(0.08) 11.23) (16.20) /1093) 

(<.5.06) --~ L. (36 .65L '----- (3UO) 

104 

4198 

63.96 

125.94 

167.93 

153.78 

2669 

11541) 

__ J36 ~ '---

24 4;2 2342 23.42 21.12 21 .12 19 85 54.80 16.95 67.16 63.65 16.30 17.35 1 

48.83 46 .84 46.84 4224 42.24 39.70 109.60 37 .89 134 31 12731 36.60 3469 I 

73.25 70.26 7026 63.37 63 .37 59.55 164.39 56.84 201.47 190.96 54.91 52.04 

97.66 9367 93.67 84.49 84.49 79.40 219.19 75.76 266.63 254.61 73.21 69 .39 

563.66 533.97 482.21 418 .99 465 .10 436.70 183 .26 719.29 15520 140.41 83643 782.15 

231.63 216.98 191.10 159.49 ,82.55 168,35 41 .83 W9.65 27 .60 20.20 366.22 341.07 

12122 111 .32 94.07 73.00 8837 78.90 (5.56) 173.10 110.93) (1U8 21214 194.05 

6.5 ~-L ~~9 ~5~ '---- 2975 41 .21. 34.17 2918 10482 36.20 (39.90) 134 l' 120.54 



Andote Gas Conversion Study Update 

Sept. 26, 2011 

Strategic Engineering 

Strategic Engineering was tasked with performing a techno-economic feasibility study to understand the 

equipment and operation impacts of converting the Anclote units to 100% gas firing capability. SE 

partnered with Sirois Engineering to perform the technical study in July 2011. This document will 

provide updates on the progress of the study. 

Thermal Analysis & Results (Updated September 8) 

Sirois Engineering completed a thermal analysis that defined the required pressure part modifications to 

the furnace . The scope of the changes is listed below. The diagram in Appendix A shows a sketch of the 

proposed modifications. 

1. Removal of the lower SH Tube Bank 

2. Replacement of lower tube row of the Intermediate Superheat Section from Pll to P22 

3. Perform condition assessment of lower SH Outlet Header (header replacement does not have 

to be performed in conjunction with gas conversion) 

Sirois engineering is completed a tube to tube analysis comparing predicted temperature to ASME 

allowable working pressures and industry accepted levels of oxidizing temperature limits for all actual 

and predicted cases representing different fuels and load points. The analysis represented 

characteristics with the modified PSH surface that are required. Overall, there is not a significant 

difference in conditions between firing oil or gas. 

Economic Estimate (Updated September 8) 

A high level economic estimate that was developed is shown below: 

Work Scope . . -~ - . - - - - -. Cost Per Unit-($M) - --

Gas Burner & Air Flow Measurement Equipment 

Lower SH Tube Bank Removal 

Lower SH Header Replacem~nt * 

I 
Controls Upgrade~ 

BMS Upgrades ** 
£ontingen~y ____________________________ ___ 

Estimated Project Total 

$5.5 
$1.0 

$1.0 

$0.9 I 

$0.3 ---3 
$1.3 

------------j 
$10.0 

• This is a recommendation from Sirois Engineering. Replacement will be contingent on condition assessment and could be completed after 

the gas conversion . 

•• This is a placeholder. A more accurate estimate expected from 3'd party vendor. 
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A more detailed economic estimate is currently being developed with G& TC. SE will work with G& TC to 

finalize this document. 

Unit Emission Impacts (Updated September 6) 

A summary of emission impacts & their basis is shown in the table below. 

- Pollut-a;'t I Configuration ! Predicted Impact i Basis 

Nitrogen Oxides (NOx) 

Carbon Monoxide 
(CO) 

Particulate Matter 
(PM) 

Volatile Organic 

L-
Co!"pounds (Vog 

Without IFGR 

With IFGR 

Without IFGR 

With IFGR 

-;­
I 

See Chart Below 

See Chart Below 

20% Reduction 

T Increased CO emissions 

I over base gas expected. 
Predicted levels TBD. ---r 

N/A ! 90% Reduction 
; 

-+--

N/A 0.0054 #/MMBtu 

100-200 MW NOx based off actual unit 
CEMs data (August 2011). For 200+ MW 
range, 25% reduction from oil was 
applied based off 30% predicted 
reduction from AP-42 & EPRI Data. 

Induced Flu Gas Recirculation (IFGR) 
NOx predictions based off additional 
25% reduction from gas only based from 
AP-42 and EPRI predictions of 31% 
reduction. 

---

I AP-42 Natural Gas Combustion 

1 

Guidelines (Predicted 37% Reduction 
with no IFGR) 

- - -----I 

AP-42 Natural Gas Combustion 

AP-42 Natural Gas Combustion 

Anclote Predicted NOx Generation 
0.35 .----------------- --- -----------------

0.3 ~-----------------------------------
520.0 .29 

0.25 .---------------------------:::;~---------

0.2 

I 
015

1 01 

00: +---1 _--------,----___ _ 

o 100 200 300 

Load (MW) 

400 
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500 600 

_ Gas Actual 

___ Gas Conversion Only 
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Unit Load Capacity & Heat Rate Impacts (Updated September 8) 

A summary of heat rate and load capacity impacts is shown in the tables below. 

I _ _ Predicted Load Impacts' Basis 

Gross Load No Impacts Sirois Engineering Study -------------------Net Load . Approximate 10 MW Increase Aux. Load Savings from Fuel Oil 

Booster Pumps, Fuel Oil Burner 
Pumps & Fuel Oil Heaters L ________ _ 

Load (MW) Net Plant Heat Rate Change Net Plant Heat Rate Change Gross Plant Heat Rate 
with oil auxiliaries in without oil auxiliaries in Change (Btu/kW) 
operation (Btu/kW) operation (Btu/kW) 

525 3.00% 1.07% 3.00% 
-.--

400 2.99% 0.43% 2.99% ---
300 4.19% 0.83% 4.19% 

200 4.16% (0.80%) 4.16% 

There is no change to Gross Plant Heat Rate as compared to Net Plant Heat Rate because the heat input 

and kW change compared to net values remain the same. 

Gas Firing Impacts (Updated September 6) 

In response to the question related to the long term impact to boiler reliability/remaining life when 

converting the fuel source from heavy fuel oil to natural gas, the following recommendations were 

communicated by Sirois Engineering. A corresponding diagram can be found in Appendix B. 

1. The major potential deleterious impact is that tube metal temperatures in the platen 

superheater, the finishing superheater and the reheater sections will tend to rise. In the case of 
Anclote, because we are recommending a significant heating surface reduction in the primary 

superheater, the temperatures will actually be lower for the majority of the finishing 
superheater. The level of temperature rise is usually less than SOF, which for materials that are 
presently in good condition and are predicted to operate within the ASME Code allowable 
range, should not significantly affect the remaining life of that component. The results of the 
metals analysis are forthcoming. 

2. We have already discussed the potential for upgrading the lower front wall junction header 
should an inspection of this header fabricated with C steel justify it. Further sections of the 
platen superheater have already been modified with higher alloy material. 

3. The economizer, in the case of Anclote, is not expected to be in jeopardy of steaming. 
Therefore, no reliability issues are contemplated. 

PEF-120103-EI-00219 



4. Generally, there is a positive correlation between fuel sulfur content and reliability degradation 

and increased maintenance costs . Therefore, the conversion of Anclote should result in 

equivalent or slightly reduced maintenance requirements, long term . 

Regional Engineering has performed tube bank condition assessments during recent outages. Reports 

for these assessments are available in PlantView or through South Region Engineering. 

Induced Flue Gas Recirculation (Updated September 22) 

Induced FGR is an alternative method of NOx reduction using recirculated flue gas. Unlike forced FGR, 

which utilizes injection of hot flue gas into mixing devices in the hot combustion air supply ducting, 

induced FGR utilizes the forced draft (FD) fan to provide the motive force and mixing flue gas with 

combustion air. Typically, this technique is more limited in the fraction of recirculated flue gas - usually 

a maximum of 10 to 12 percent (of the total flue gas leaving the air pre-heater, depending on the 

dispatch requirements and the capacity of the FD fan & driver system . Th is design provides for 

correspondingly lower (generally a maximum of ~50 percent of uncontrolled level) NOx reduction . This 

method is also comparatively much less costly and quicker to implement on a retrofit basis . 

The IFGR concept is depicted below. 

:'\ew IFGR Inlet to I-+---"W" 
DIDW 

Duct Support Point 
CrYP) 

:'\ew IFGR Take Off iSuppl'" 
Duct to each fan 

ananged FD 
Fan CIYP) IFGR System Schematic 

IFGR requires some additional FD fan margin due to increase flow introduced into the fan system . 

Because of the pre-existing capacity limits on the FD fans at Anclote, this concept may not be 

achievable . SE has developed some alternative strategy options for IFGR: 
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Induced Flue Gas Using Existing 
FD Fan (Derate Unit(s) due to FD 
fan capacity) 

Induced Flue Gas Using Existing 
FD Fan (No Derate - Operate 
units in "Low NOx Operation" at 
part load) 

Induced Flue Gas Using Existing 
FD Fan (Hybrid of both options 
above - utilize FGR only when it is 
economically and operationally 
viable) 

New FD Fan 

Reuse existing FGR Fan w/new 
ductwork to AH Air Outlet 

No IFGR NOx control at loads less 

than approx. 400 MW 

NOx reduction would be traded 

I for peak load. IFGR system would 
be utilized as needed depending 

on NOx limitations and load 
I demand 

Increased Fan Margin 

Reduced FGR Margin 

$2M * 

I $2M * 

N/A 

N/A ** 
__________ ....J 

• Costs derived from EPRI Guidelines for Induced Flue Gas Recirculation (2000) and escalated 8% to 2012 SUS 

•• Costs contingent on additional fan study from Sirois Engineering 

Re-Routing the Flue Gas Recirulation would entail introduction of a slip stream of the GRF into the 

Secondary Air duct stream into or upstream of the wind box but downstream of the Air Heater system . 

Additional analysis needs to be performed on the existing Gas Recirculation Fan to determine the extent 

of the necessary modifications & technical feasibility . SE has requested a quote from Sirois Engineering 

to perform the feasibility analysis on such a configuration using existing Gas Recirc Fan . 

Deliverable Status (Updated September 19) 

Gas Burner Equipment 
Estimate 

Boiler Thermal Analysis 

Boiler Tube to Tube Analysis 1 
Pressure Part Modifications 
Estimate 

Emissions Predictions 

Controls} BMS Up~rades 

Furnace Vibration & Fan 
_Analysis * 

Draft Report on Andote 

Study * ---

SE 

SE 

SE 

SE 

SE 

SE 

SE 

SE 

RV Industries / Coen / i 

AMC I -.-
Sirois Engineering 

_i Sir~j;;eering -,--

i SE/Regional Engineering I 
, 

Complete 

Complete 

Complete 

I Siroi;E"ngineering/ RV / r Complete 
I EPRI / EPA I 
i Coen / Stantec -I Controls Complete 

- -r Sirois Engineering l~mplete 

Sirois Engineering Complete 

• Results of these items are not expected to impact project cost or schedule 
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Appendix B 

Anclote Gas Firing Conversion Impacts 
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Anclote Boiler Gas Conversion 

Estimate Review Summary Form ~ Progress Energy 
Description: This estimate covers the scope to convert Anclote U1 and U2 from fuel oil to fuel gas. Unit 1 is in-service in the Spring of 2013 and Unit 2 follows in 
the Fall of 2013. 

Estimate Requested by: 

Estimate Preparation Date: 

Estimated by: 

Estimate Purpose 

Determination of Feasibility 

Estimate Basis: 
Technology identified, Site Identified, Prelim 
enaineerina not comolete. .. 

Major Assumptions I Clarrflcatlons. 

Resource Planning 

16-Mar-12 

Moody 

Estimate #: 190.4 

Plant: Anclote 

Type of Contract: Firm Price 

Notes 
As a limllea amoum or engmeenng nas been complete and no 

quotes have been received for the materials or construction, this 
esUmate should not be used to establish the project baseline. 

Notes 

I 

Award Date: 

Cnst Mob Date: 

Commercial Op Date: 

Escalation 

1-Jan-13 

1-Jan-13 

31-Dec-13 

Escalated to CO date: Dec-13 

Estimate Class (AACE): 
Class 4- Study Feasibility 

II· _,<;0/. In _~nO/. f .1-<. ,?nO . tn +,,"0/.' 

1. No Significant engineering has been performed and site specific 12. The impact on the relocation of any underground utilities or other interferences is 
characteristics have not been fully analyzed. undetermined. No allowance is included for the relocation of underground utilities or 
2. Both units are converted under a single lump sum construction contract other underground mitigations. 
under a single mobilization with separate In-Service dates. 13. Chemical cleaning of the SH tubes (if required) is performed by the vendor prior to 
3. Includes the cost of upgrades to the M&R station. shipment. 
4. Includes the gas line from the M&R station to the units. 14. Hydro cleaning of the SH tubes is not required. During startup, screens are used to 
5. Includes the DCS upgrades for the burner scope only. catch any debris before entering the STG. 
6. BMS is 2003 vintage, includes a BMS Logic Review (Outside) and 15. The new fuel gas burners will be installed at different elevations than where the 
internal Programming existing fuel oil burners are currently located. 
7. Excludes Flue Gas Recirculation for NOX control purposes. 16. AFUDC is allowable. The threshold for AFUDC at the time of the estimate is 
8. Includes flushing and demolition of the existing fuel oil supply and return $66.5M. 
piping from the existing fuel oil burners to the fuel oil booster house 17. Excludes any fan work (FD Fans only - not balanced draft) . 
9. Excludes demolition of any fuel oil infrastructure from and including the 18. Excludes the remediaUon and disposal of hazardous waste such as contaminated 
Fuel Oil Booster pumps, Fuel Oil Storage Tanks, Fuel Oil transmiSSion line soil. 
and associated infrastructure such as heat tracing. 19. Includes disposal of the demolished pipe in a hazardous materials landfill. 
10 Excludes modifications to the existing gas burners EXCEPT for 20. The Plant will remove all #6 Fuel Oil Alamns and Light Oil Alarms from the DCS. 
changing the existing light oil igniters to gas igniters. They will de-terminate the #6 Fuel Oil field points and Light Oil field pOints no longer 
11 . This esUmate assumes that the units will be converted to 100% gas; used in the Bailey Panel as well . The labor for this is included in the PGN Staffing Plan. 
co-firing is excluded. 21 . Excludes NERC-CIP Requirements. 

Estimate Breakdown 
EPC Contract Costs 
Progress Energy Provided Procurement Costs 
Progress Energy Labor Costs 
Progress Energy Indirect Material Costs 
Total Project Cost Validity Range 
Progress Energy Contingency - Estimate Uncertainty 
Progress Energy Contingency - Risk Register 
Progress Energy Escalation 

Total (Project View) 

Total Fin View Adder - 55% PGN Labor 
Financial View Total 

Estimated AFUDC 

Grand Tata) (Fin View) including AFUDC 

Department Review & Approval 
Technical: 

Name 

Commercial: 

Name 

Construction I Procurement I Other: 

Name 

Name 

Min% 
-25% 
-25% 
-15% 
-25% 

Dare 

D8te 

Date 

Date 

u:\tv1y Documents\Anclote\Gas Conversion\Est # 190 U1 Gas Bumer Additions Rev4 .x'lsx 

110/ 1900 

Max% 
20% 
20% 
20% 
25% 

Management: 

Jeff Moody 

Leigh Formanek 

Joel Rutledge 

Joel Moran 

Tom ComeD 

$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 

$ 
$ 

$ 

$ 

Min $'s 
20,841,647 
23,055,568 

1,752,523 
2,648,889 

48,298,627 

48,298,627 

624,247 
48,922,874 

48,922,874 

-00190 

Most Likely $'s Max $'s 
$ 27,7.88,863 $ 33,346,636 
$ 30,740,757 $ 36,888,909 
$ 2,061 ,792 $ 2,474 ,1 50 

$ 3,531,852 $ 4,414,815 
$ 64,123,264 $ 77,124,509 

$ 5,666,879 $ 

$ 3,400,000 $ 3,400.000 
$ 915,222 $ 

$ 74,105,366 $ 80,524,509 

$ 734,409 $ 918,011 

$ 74,839,774 $ 81,442,520 

$ 4,145,109 $ 5,800,000 

$ 78,984,883 $ 87,242,520 

Date 

Dale 

Date 

Daf. 

Date 

Date 

Date 

Dale 
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Estimate Review Summary Form 
~I Progress Energy Anclote Boller Gas Conversion 

Description: This estimate covers the scope to convert Anclote Uland U2 from fuel oil to fuel gas. Unit 1 is in-service in the Spring of 2013 and Unit 2 follows in 
the Fall of 2013. 

Estimate Requested by: 

Estimate Preparation Date: 

Estimated by: 

Estimate Purpose 

Resource Planning 

16-Mar-1 2 

Moody 

Estimate #: 190.4 

Plant: Anclote 

Type of Contract: Firm Price 

Award Date: 

Cnst Mob Date: 

Commercial Op Date: 

l-Jan-13 

l-Jan-13 

31-Dec-13 

Notes Escalation 
AS a IImltea amount of englneenng nas ceen complete ana no /-'---"---------- -J 

Determination of Feasibility quotes have been received for the materials or construction, this Escalated to CO date: Dec-13 
estimate should not be used to establish the project baseline. 

Estimate Basis: 
Technology identified, Site Identified, Prelim 
enaineerina not comolete. 

Notes Estimate Class (AACE): 
Class 4- Study Feasibility 

Major Assumptions f Clarifications: 
(I . _ 1~% In _:lno . +?no/. tn _"no 

1. No significant engineering has been performed and site specific 12. The impact on the relocation of any underground utilities or other interferences is 
characteristics have not been fully analyzed. undetermined. No allowance is included for the relocation of underground utilities or 
2. Both units are converted under a single lump sum construction contract other underground mitigations. 
under a single mobilization with separate In-Service dates. 13. Chemical cleaning of the SH tubes (if required) is performed by the vendor prior to 
3. Includes the cost of upgrades to the M&R station . shipment. 
4. Includes the gas line from the M&R station to the units. 14. Hydro cleaning of the SH tubes is not required. During startup, screens are used to 
5. Includes the DCS upgrades for the burner scope only. catch any debris before entering the STG. 
6. BMS is 2003 vintage, includes a BMS Logic Review (Outside) and 15. The new fuel gas burners will be installed at different elevations than where the 
internal Programming. existing fuel oil burners are currently located. 
7. Excludes Flue Gas Recirculation for NOX control purposes. 16. AFUDC is allowable. The threshold for AFUDC at the time of the estimate is 
8. Includes fiushing and demolition of the existing fuel oil supply and retum $66.5M. 
piping from the existing fuet oil burners to the fuel oil booster house. 17. Excludes any fan work (FD Fans only - not balanced draft). 
9. Excludes demolition of any fuel oil infrastructure from and including the 18. Excludes the remediation and disposal of hazardous waste such as contaminated 
Fuel Oil Booster pumps, Fuel Oil Storage Tanks, Fuel Oil transmission line soil. 
and associated infrastructure such as heat tracing. 19. Includes disposal of the demolished pipe in a hazardous materials landfill . 
10. Excludes modifications to the existing gas burners EXCEPT for 20. The Plant will remove all #6 Fuel Oil Alarms and Light Oil Alarms from the DCS. 
changing the existing light oil igniters to gas igniters They will de-terminate the #6 Fuel Oil field points and Light Oil field pOints no longer 
11 . This estimate assumes that the units will be converted to 100% gas; used in the Bailey Panel as well. The labor for this is included in the PGN Staffing Plan. 
co-firing is eXCluded. 21. Excludes NERC-CIP Requirements. 

Estimate Breakdown 
EPC Contract Costs 
Progress Energy Provided Procurement Costs 
Progress Energy Labor Costs 
Progress Energy Indirect Material Costs 
Total Project Cost Validity Range 
Progress Energy Contingency - Estimate Uncertainty 
Progress Energy Contingency - Risk Register 
Progress Energy Escalation 

Total (Project View) 

Total Fin View Adder - 55% PGN Labor 
Financial View Total 

Estimated AFUDC 

Grand Total (Fin View) including AFU DC 

Department Review & Approval 
Technical: . 

Name 

Commercial: 

Name 

Construction I Procurement I Other: 

Name 

Name 

Mln% 
-25% 
-25% 
-15% 
-25% 

Dale 

Dale 

Dale 

081. 

U:Wy Ooc\Jments\Anclote\Gas Conversion\Es t # 190 U1 Gas 8umer Additions Rev4.x1sx 
110/1 900 

Max % 
20% 
20% 
20% 
25% 

Management: 

Jeff Moody 

Leigh Formanek 

Joel Rutledge 

Joel Moran 

Tom Comell 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 

$ 

$ 

Min $'5 
20,841,647 
23,055,568 

1,752,523 
2,648,889 

48,298,627 

48,298,627 

624,247 
48,922,874 

48,922,874 

PEF-120103-EI-00390 

Most Likely $'s Max $'s 
$ 27,788,863 $ 33,346,636 
$ 30,740,757 $ 36 .888,909 
$ 2,061 ,792 $ 2,474 ,150 
$ 3,531 ,852 $ 4,414 ,815 
$ 64,123,264 $ 77,1 24,509 
$ 5,666,879 $ 
$ 3,400,000 $ 3,400,000 
$ 915 ,222 $ 

$ 74,105,366 $ 80,524,509 

$ 734,409 $ 918,011 
$ 74,839,774 $ 81,442,520 

$ 4,145,109 $ 5,800,000 

$ 78,984,883 $ 87,242,520 

Oa.., 

Date 

Date 

Date 

Dale 

Date 

Date 

Dala 
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Anclote Boiler Gas Conversion 

Ch.,cadl.M.,liCS h",. not beef1 lu1ly Cilnatynd. 
2 Borh un its -are convet1ed un~er a Ioingle lump s';Jrn construct ion contract 
under a tU'IgJ.e mobiliZatiOn v.oith sepal":. In-Sel'VlC:e date\$: 
3 /ncltXIn the cost or upg~d 10 1M: M&R sta~lon 
4 (nc::tude<l the gal ~no from '1M M&I=I: st"bon to rhe uMs 
5 I n~ the OCS upgrades for the burner ~ only 
6 B S. 2003 vIntage. Includes. BMS Log c Review (Outside) and Internal 
Progl smmrng. 
7 Exc:IUdH Flue G;;s RecirC'LIliauon for NOX contfol purpoge' 
8 InC4ud~ nWhiog . nd demOllUon af th e etXlS1ing fuel' oil supply and return 
pipillU from N v:tatlng fuel DU burnen 10 fh. ruel all boOltlter MouN. 
9 ExC:fUdes de/T'lohtlQn of any fuel oflln''''!lfructur l! from and incluc'mg the Fuel 
Oil Booster pumps. F\i.tl Oil storag. Tanks Fuel Od tr!lIIsmrsslon Itnt!" and 

",'SOCla.~ IrHlwructur& l uch "' n r IraClf"q. 
10 Exd udet modIficatiOns to the .-jng gil bumt.rt EXCEPT for changlllg 
tt'le ~.ctbng light c f! tgr,jtefS to gM" tgrw'ters. 
, 1. Tha. HHmate nsumcs that m. units ,....,U be conYerted to 1 O~ gas: co­
nr~ Is&xd ed. 

ExcavallOf\l t.cktII fot Fuel Gas Llne 
Demo! RMnOy" ExJSbnQ l..Jpht Qlllgnrtors • u 2 
Demol R.emo .... Exm1nQ ~hl Oil Ign[tols - U1 

Exltting Fuet au P.:ptl'lg - UIIII ? 
Auln Fuel 011 rrom PIp. 
SrN Cut Pipe · 8'" CS SctJ .w 
Si!W Cwt Pipb - 8' CS Sch 40 
S iI"" Cut Pipit . .... CS Sch 40 
r;t Cut Pipe - 2.S CS Scl1 40 

Sa¥1 Cut PIQ* - 1 So' CS $ c" 40 

Remove PIpe & OIlliPOM • 8'" CS Sch 40 
Remo .... PIpe & Dlapooe • 6" CS Soo 40 
Remove Pipe. OlSpose • '" CS Sctl 40 
~fim(We PYpe & OttPose • 2.5" CS SctJ 1iI0 
R~move :PIpe ~ OlSpo8I! • 1.5" CS Sch 40 
Fliel 011 suppty Line - BoOft., house to BOlle! . 8" CS 8G • 
Exlc:udot ~voR/ baddiu • AlP 

~ud Oil Supply Line - BooatI!"I nouse to 60NI 8" CS 8G • 
SOw cue & Ca.o . AlP 

FlJeI 0 11 Suppty Wn. · Boost@r house 10 8011er· 8'" CS 8G • 
RftfOOw& OftpOM 
Fue6 Olf Suppf'/ L.lne· 600stel howe to Boile! . S" CS AG EJey 

o -E.lev 95 . S.tW Cut 
Fuol Od SUpol)' Llne eOOlll~ house to 8oila( - 8" CS AG­
O ~lev 9S - ROfn()V1! & rnspoee 
Fuel a t: RI!!fUrn Una • BOoItW house to 8('JH~r • B" CS 8G • 

~vac.r~ 
Fuel 011 R e\:.Jm LtnC! - Boaster hOltU to Boil!!'f • 8" CS 8G • 

SawCIIt 

1A23 

9 
30 
90 
60 

' 2 
9 7 

409 
5.5 
2BO 

no 

10 

95 

100 

57 

und~ermined No allowanoe IS Induded for the (.Ioc.alion of 
underQfound uUrlibes or oltler underground mltJgallO!ls , 
13. Chemical deaning of the SH lubes (If requIred) is ,D6t1ormeod oy the 
vendor poor to shipment 
11i1 . Hydro Cleaning of the SH tub@!. I. not feq U!r~ OUI!OQ startup, screens 
z.rt! uted to catch any aebns before t nt. rrng the STG 
15. TIle new fuel gas bumer' w i:! be W1stalled at dt f1@(ent elevations than 
whl!!(e the eXisting fUElI 011 bum. rs are currently located. 
16 AFUDC IS allowable. The tt\reshold lor AFUOC at the time 0' the 
estlmale I!I $66, 5M . 
17, Exc1udes any tan walK (FO Fans only. nOI balanced draft) 
18 Exdude5 thl:!' rl!-m~labon and disposal a t hazalQow waste 'Such as 
contaminated SOil 

19, Indudl!!"5 disposal of the demolr.lhed Pipe In a ha.Z"aldous n at'''' .''','andlill. , 
20 The Plant will remove aU f6 Fuel Otl A1arl1"!t and Light Oil Alarms fTom the 
Des They Will de-terminate the 16 Fuel 011 field polntl and Light 011 field 
pornts no longer 1.J!ted In the 8al1ey Panel as well Thl!! labor lo! th IS 15 
included In the PGN Starring Plan. 
21 . Excludoa NERC-CIP Requirements 
22, ExCiudet. Fuel Ga6 cost IOf I5tanup 

CY 

EA 
EA 
LS 
LS 
LF 
EA 
£A 
EA 
EA 
EA 
LF 
loF 
LF 
LF 
LF 

CY 

EA 

I.F 

EA 

LF 

CY 

EA 

O. 
20 0 
:20.0 

10 
076 
0.60 
043 
030 
0.25 
0.70 
0.60 
050 
0 35 
030 

os 

OB 

0 7 

OB 

0,7 

0. 5 

O,B 

'0 
10 
, 0 

10 
1,0 

10 
10 
1,0 
10 
10 
1 0 
05 
os 
0,5 
0.5 
0 5 

10 

10 

0 5 

1,0 

0,5 

10 

10 

160 
160 

1.423 
2 
5 

13 
27 
15 
15 
29 

102 
104 
42 

3 S 

252 S 

8 $ 

33 

45 S 

43 S 

S 
8, 207 S 
8 ,207 "$ 

I 
S 

72,991 S 
117 S 
277 S 
&32 S 

1.385 $ 
7a9 S 
754 S 

1.493 
5,245 

5.341 
2,154 1 

l!.i6 S 

12,9:>6 '5 

410 $ 

1.706 

2,30B S 

2,222 $ 

'wi a li RetUln u ne " Soo.r:eJ M use to !;Jolter - 6" CS 8G • 

Removt " [mpow:e 570 . LF 0,7 05 200 S 10.233 $ 

Fu. 0,1 Ret\Jm u.,c -Booe1:2, ho!.de"\O BOilor - 8'" CS AG Elev 
o ..£1Ov 95 - SIIW CuI 
" \,Iel 0 11 Return Lioe - aoo.tu ho~ to BOiler· 8" CS AG EJev 
O·EIeoJ95 -Re~&~ 

EJa(:tnc.illt HeZit Tra.oe Ifld Imu!Qlron R.e-movnll OIspoEl 

l.etiId & ~ Abatement A.lIOwance 

Fuel O~ eurnl~j'$ & !gnIIOr.l Removal (6" k'veS's. 4 bUm!:f. & 

IQn1lOfW/ L.llyerl) 

Exmhng Fuel Oil PIping . Untl 1 
Fluah Fuel OIII,om Pipe 
Saw Cut Prpe - a~ cs Sctt 40 

Saw Cli! Pipe • 6" CS Sell 40 
Saw Cut Plj)e • Il~ CS Sch 40 
Saw Cut Pipe- .2. 5" CS Sct} <40 
Saw Cut P!pO' - 1 5"' CS Sen 40 
Remo'/e. Pipe & Di~ • 8" CS Sch 40 
RefT"lOlle Pipe & Of~ • 6· CS Sch oliO 
Aerno .... PIpe&. OispoN - 4" CS s en 40 
Remove fJO.po & Oillpcq • 2 5" CS Soh .. 0 
Ri'tmCIve p,oe &. 0Itp0M • , S" CS Sch 40 

Fuel Oil Supply Unoii' • Boesel houM: lu Boiler - 8" CS BG • 
£;cJ.oudti Ext;:aYI1t11 biiCkfln - AlP 
Fuel Oil Supply Un.e . BOOIftf hou~e 10 BcWkM • 8" CS 8G -

s.w Cut & Cap AlP 

I:"ui!'l ~ Supply Un. - BoolTer hOUIe to 801ler . 8"' CS BG· 
Remove e.. Q{s~ 
Fuel 0 11 Suppl)' line· 8 00e11f I'\ouH; 10 Soffer ~ 8" CS AG Elev 
o ·EI@'V 95 - S.-,y CuI ' 
f\.!et Oitl SiJpPy Une _ BOOIt.r' house to Seiler - S" CS AG Elev 
o -E1l!V 95 - Remove & ot.pot;c 
Fuel 011 R.tu,n Uno!' - Bootter hOuse to Bo~'e r - 8"' CS BG· 
Excavakl t1addil 
Feel on Return U~ • 80c.ster house to Boiler · 8" CS 8G • 
Sew CUt 
Fuel air R~um lJrIot· eo~er hOuse to BOiler ft' CS 8G • 
Removl!" & D fllpOM 

&II. ,.,u, Q .. ~.AddIIiD<w~4.-a 

l l1J1'ltoC1 

10 EA 

95 

5,624 

40 

1.423 

30 
90 
60 
42 
97 

4 09 

5SS 
2BO 

570 

10 

95 

100 

57 

5TO 

LF 
LS 
LF 
EA 
LS 

EA 
LS 
LS 
LS 

LF 
EA 
EA 
EA 
EA 
EA 
LF 
LF 
LF 
LF 
LF 

CY 

EA 

LF 

EA 

LF 

CY 

EA 

LF 

OB 

0, 7 

0 2 

800 

1 0 
0.76 
0.60 
0.43 
0.30 
0.25 
0.70 

0.60 
0.50 
0.35 
0.30 

os 

08 

0.7 

0.8 

0,7 

0,5 

0,8 

0,7 

10 

05 
10 
1,0 
, 0 
10 

. 0 
1 0 
1,0 

10 
1 0 

1 0 
1 0 
1 0 
. 0 
1,0 

0 .5 
0,5 
os 
05 
05 

I ,d 

10 

05 

1,0 

0,5 

1,0 

1,0 

0,5 

•• 
33 

1.125 

3,200 $ 
S 
$ 

S 
1,423 S 

2 $ 
, $ 

13 $ 

V S 
15 
15 $ 
29 S 

102 $ 
104 $ 

41 $ 

3 • 

8 S 

33 

45 $ 

43 

200 S 

4 10 $ 

1.706 

57 ,693 

164,139 $ 

$ 

S 
I 

72.991 S. 
117 
277 
662 

1,385 
769 
754 

1.493 
5,;245 

5,3<111 
2,154 S 

156 S 

10,233 S 

410 i 

'1,706 $ 

2,308 $ 

2,222 $ 

50 
50 
50 
50 
50 

50 

50 

50 

50 

25 

• 
S 

• 
50 S 
50 S 
50 I 
50 
50 S 

so 

50 

50 

PFF-l?01 O1-FT-001Q l 

s 
S 
I 
S 
S 

35.575 $ 
S 
I 
S 
S 
S 

2. 100 S 
<.tlSO 

20,450 
29.750 
14.000 

36,000 $ 

4 ,7 50 

28,500 S 

4.750 

35.575 

2.100 
4,850 

20,450 
~9,7S0 

14,000 

28,500 1 

4.750 

28,500 S 

125,000 

Total value 

21 ,492,692 

1,719,415 

952.121 

3.624,634 

27,788,f163 

36.3:v. 40~ 

9. 066.879 

915.'222 

46,316,50.2 

8,207 
8.207 

108.566 
117 
277 
662 

1,385 
169 

2,854 
6. 343 

25,695 
3:5,091 

16.1 64 

156 

48,926 

410 

6,456 

2.308 

2.222 

38,733 

41 0 

6,4:GG 

57,693 
125.000 

164,139 

108.566 
111 
277 
662 

1.385 
769 

2,854 
6.343 

25 .69!i 
35,09 1 
11),154 

38,733 

"0 

2.300 

2, 222 

38 ,733 

Septemb~f-2013 

Decem~r-2013 

29% 

2% 

1% 

50.. 
37% 

49% 

12% 

1% 

62O/~ 

0.0% 
00% 
0.0% 
00% 
00% 
0.1% 
00% 
00% 

0.0% 
00% 
0.0% 
0.0% 
00% 
0.0% 
00% 
O.O~tb 

00% 

00% 

0. 1% 

0,0% 

00% 

0.0% 

00% 

0 .1% 

00% 

00% 
0.0% 
0.1% 
02% 
0,0% 

02% 
0.0% 
00% 
00% 
01% 
00% 
0.0% 
00% 
0 .0,% 
0.0% 
0.0% 
0.0% 
O.Q'lYo 
00% 
00% 

0.0% 

0 .00,.{, 

0.1% 

0.0% 

0.0% 

0.0% 

0.0% 

01% 



Fuel CB Rerum Lin~ • Booster t\Ouse 10 Boiler' 8" CS AG EI~v 
o ...a.v i 5 . Remove I. Dispose 

Electrical H~at Trace and Insulation Remova!l Disposal 
Lead & Asbestos Abatement Allowance 

Fuel 011 Burners & IgnJfor$ Removal (5 levels, 4 burne-ra &. 
Igr.llorsllevell 

2· Structural Steel I Buildings' Arch & t.tat.t. 

Mite Supports and PI.3Itfom Mods 

Unlt 2 
R~f BoilBf Pl!:neu~tions for Removed FO Burners and 

Unit' 
Repair Boller PMlltllltions tor Removed FO Burners and 

Unit 2 
IlKllilllil and purge! 8"' G:ls I..ine 
Cut 6" ~ader 1M II'IifaIf tr'X8w XS" Reducing Tee 
5 ' CS Pipe • 9(ldeg elbUws 

6" CS pipe . 

0'" lsolc.lJon Valve 

12° psp! .m 80. carbOn sfe-cl 

(j'" piP'll .-ctl 80, c arbOn ~I 
:2. v.t ptPI!l llCl'l 80. carbon steel (vent pipe I 

~e-SuPPJJ"b. 

cue~" headet ~I'ld instaI12.S'X4"X4" RedudllQ T~e 

Corner Var" .. 2 per comof 

COlnor ~ 1 ptef comt.'f 
Cornel m:J.n u:all8Ollltwn vlltve 
HIlidar milnual .alatiOn valve 
~ G3e Cootlol ValV" 
Isohllton Trip Vtalw c.-~e( 

M~~Val~ 

UnIt' 
laoiDto Mil' purge 8"" Gas L.~ 
Cut 8" HaPd~f and .ntUlI trXS"X6" Reduc ing Tee 

B"" CS PI~ - 90dcg t': lbO't'/i!. 

6" CS p.pe-
6"" 15OlaOoo Valve 

12:" pl~ tcfI eo, c;arbon stMi 
pipe ,a, 80, catbon ~I 

:2 }tj,' p.pa .::h SO, carbon tteeI (vent P'pe) 
~SupPOrll 
CuI .. headOf -and irot:lU 25"X4''X4~ Reducing r .. 

Comer VaNeS 2 p .!( Q)fnm 
eo. !lel 8ICtlKl 1 pel" COinec 
Come! miilln-u:lI l6claiJon \I'Pl"~ 
~ef manulill *"atk:n V~ 
t-IeiIO.., Gas Con1r01 VJMW: 
lSOl .. bon Tnp V.alve ~ HNCfef' 
.... moeIlo.Ineous V .. 1wS 

COmmon. G311 U ne f rom M&R Statio n to Units 
FfOfn M&R to ftl.eo umt · 24- BG. CS 
ReduQog TtIO 2111]" to 12': 
4" CS AG - SIetIm pipe fur FG HeJ1 ExCh~ 

E!l1 'I. UIa.~~~ ,""' ... 

95 

5,429 

40 

10 

10 

40 

40 

12 

• 
' 50 

"SO 
900 
225 

1? 

74 
I;> 
12 

:I. 

1 
J<; 

• 
12 

.50 

.50 
900 
21S 

12 

LF 
LS 
LF 
EA 
LS 

EA 
LS 

LS 
LS 

LS 
TNS 
LS 
LS 
EA 
LS 
LS 
EA 
lS 

l S 
EA 
EA 
LF 
EA 

IF 
LF 
LF 
f A 
EA 
lS 
EA 
EA 

EA 
EA 
EA 
EA 
EA 
l S 

L$ 
EA 
EA 
LF 
EA 

LF 
Lf 
LF 
EA 
leA 
lS 
EA 
EA 
EA 
EA 
EA 
EA 
EA 

06 

0 .7 

0.2 

600 

250,0 

25.0 

20.0 

'200 

1.0 

O.S 
1.0 
1.0 
1.0 
1.0 

10 
1.0 

1.0 
10 

10 
12 
10 
10 
10 
1.0 
10 
10 
1.0 
1.0 

50.00 1 20 
1000 110 
600 1 20 
4 00 1 20 

2000 1.20 
12() 

6.00 ' 20 
400 ' .20 
2 .00 1,20 
500 1.20 
8 00 1.20 

1.00 
1600 '1.20 
800 120 

16 00 120 
2<400 120 
20 00 1 20 
2000 120 
1600 '1.20 

120 

50.00 1.20 
10.00 1..20 
6 .00 120 
4.00 1 20 

20,00 1 20 
1.20 

6.00 1.20 
4.00 1 20 
200 1.20 
5,00 1 20 
8.00 ' 20 

)600 
6.00 

16.00 
24.00 
2000 
20.00 
16.00 

1.00 
1 20 

' 20 
1.20 
1.2<1 
1.20 
1 20 
120 

6 $ 

33 

1,086 

3,200 

300 

600 

600 

so $ 
48 S 
29 $ 
56 $ 
96 S 

$ 
3,2<10 s: 
2,100 S 
2,160 $ 
1,350 1: 

115 S 
S 

461 I 
115 S 
230 , 

56 $ 
:1.4 $ 
24 • 

691 

60 S 
•• S 
7.9 S 
56 , 

96 S 
$ 

3,240 $ 
2,160 $ 
2,160 • 
1,350 $ 

115 

461 ,,5 
230 
58 
2 4 
1.4 

G91 

410 

1,706 

55,692 

. 164,139 

15,388 

1,078 
2 .4$2 
l An 
2,955 
4.91~ 

166,1 91 
110.794 
"0.794 
69,246 S 

5,909 $ 
I 

23,836 S 
5,~09 S 

11,818 $ 
2.955 S 
1,231 .. 
1.2 31 S 

35,454 .. 

3,078 
2,_ 
1 477 

? .. 9 55 
4:,921 

166,191 
, 10.7904 
110),94 

89,246 
5.909 

23,636 
~.909 

11.818 
2.955 
1,231 
1,7.31 

35,,(54 

S 

50 

3,200 

1,000 

1.000 

11000 
11 000 
65.00 

9,O~. 00 

S 
I 
S 

225 00 S 
110 00 

110.00 
110.00 

65 00 
9,000.00 

22500 
110.00 

PEF-120103-EI-00392 

4,750 

32,000 

40,000 

40,000 

S 
440 , 

440 I-
780 .I 

36,000 .s 
$ 
s 
$ 
$ 

50,62S S 
1,32(,) • 

440 
440 
780 

50,625 
1,320 

I 
S 
S 
S 
I 
S 
I 
$ , 

125,000 

-_ .. - "' 

410 

6,456 

55,692 
125.000 

164,139 

47,388 

81,035 

81.035 

3,078 
2,902 
1.917 
3.735 

40,924 

166,191 
110.79<+ 
110,794 
119.871 

7,229 

73,636 
5,909 

11 ,818 
2,955 
1,/31 
'/ ,231 

JG, -4~ 

3,078 
2,902 
1,917 
3,735 

40,924 
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110,794 
110,794 
119,871 
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11,816 

2.955 
1,231 
1,23 1 

35,454 

, .. 
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02% 
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D4iscription 

Division 4· EquIpment 
Unit 2 

F1;Jm~ Scanners 
G~ klMOrs • r@place CO".,.. dIeM! Ignitors with gas 
BumeJ InstailatJon • Supp'11d by Owner 

L TSH and SH Honzonta! Section Re~aceme:nt (Labor is 
lactored from the ~'Jlpment pnce) 
Lower SH Header Replacement 

Cost tOf So'*' roplln •• found through the ft:IeDIT\ent - See 
Risk R~i.ter 

Unit 1 
Fi ;lme Scanners 
Gas I gn.llO~ - replace ctJrr@nt dlescl ",Mars with gas 
Butner Inat.Hetton - Supplied by Owner 

TSh' lind SH HoriZonlal S~ctjon RepJacemenl (Labor tt; 
t~ctor>!'d trom the equipment pnce) 
Lower SH HatOM Replacement 

COSI for 80ller repairs .. ' ound through the 3SSl:55menl • See 
Risk RfI9lSter 

Common 
f lra ProtedlDn MocM cations 
Gafhoolc Prot8Ction 
Fuel Gas HINt Exchanger 

Total : Dh/jslon 4- E_qulpment 

DivIsion 5- Electrlc.3.1 

Unit 2 
Con\rol Wile mcldll \ermlm!dions 
PCYW'I!r cabht Lndds terminations 

Cable TriaY • 12 '. !.adder bcttom. no cov~ 
C«Idutt - AG. Z' 

Unlt1 
Control Wit • ..,cIds ferm.rnatlons 
PO'Ner cable M"lCkK term' nations 

Cable Tl ay -12", ladder bottom, no covers 
Conduit - AG, r 

Total: Division 5· EJoctrlcai 

DIvision 6- Insb"umenbtJon I Controls 
Unit 2 

Header n .. nsmlttei FT 
PreMIure Tran8mPn., 1FT} 
Temperal1Jfl! TranwllUer (TT) 
Pressure ;ndlcator (PI) 
Pree.ufa SWItch ~h. PSH use PT 
Pra.ore SWftctllOVl'. PSL U~ PT 
M Rl!tgula.tof!l 'or on-o" valves 
Upstre:un Willdbox P,es;sure Senao" 
AIrnow MellllUfemenl System - Supplied by AMC (44 wir,dbox. 
2 CAMM in N9;tA 4 end) - Downstream Sensors 
3/8" 55 Tubing (too fittingli) , 

va CIbUwbI tOwner FUHls hed) 
Communfc:atiOrl5 Eqtnpnt.el'lt (ONner FurniShed) 

Unit 1 
HtAder Flow Transmlrl el FT 
Preuure Tr ..... utter (PTj 
1 emperature T~namm.. (TT) 
Pmuure Indleator (PI) 
Pr..-ure S ... w1tch High. PSH \lee PT 
Ftressur. SWItch low. PSL uS!! PT 
Air Regulators fOf on-ofl veJYet 
upatum Winabox Praaura S~ 
Airnow M~urOfftf!nt Sys(em - Supp[led by AMC (44 wllldbo.x, 
2. CAM M in. NEMA 4 end) . OownslJu m SensOl'1 

318" SS i ubing (inct $tlngs) 

1/0 Cabmetll (OWrIetr FurniShed ) 
communi lion!! Equipml!-nt (Own.,.. Furn}ahed} 

Tolal : Division 6_ln5trumentation I Controls 

!.-. ' IIOW1G."" A~JII..,.t.>eh:( 
IJIQIIIOO 

Qty'. 

20 
20 
12 

20 
20 
12 

10,000 
1,500 

500 
5,000 

10,000 
1.500 

500 
5.000 

2).000 

15 
8 

4 .000 

15 
8 

4,000 

08 

VIM 

lS 
EA 
EA 
EA 
lS 
lS 

lS 
lS 

l S 

EA 
EA 
EA 
EA 
lS 
lS 

lS 
lS 

lS 

lS 
lS 
EA 
EA 

LS 

lS 
IF 
LF 
lS 
LF 
LF 

lS 
LF 
IF 
lS 
I F 
IF 
lS 
lS 

LF 

lS 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 

LS 
LF 

EA 
lS 

LS 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 

lS 
lS 
LF 

EA 
lS 
LS 
EA 
EA 
EA 
EA 

EA 

Avg MH/UM PF 

4. 00 120 
80.0 120 

200.00 1.20 
120 
10 

SO,OOO.O 1.0 
20,000.0 1.0 

1.0 

1.0 
10 
10 

4.00 1.20 
80.0 1.20 

20000 1.20 
1.20 

1.0 

50.000.0 1.0 
20,000.0 1.0 

250.0 

150,292,0 

10 

1.0 
1.0 

1.0 
1.0 
1.0 
10 

10 

1.0 
003 1.20 
0.04 1.20 

1.0 
1.50 1.20 
0.42 1,20 

0.03 
0.04 

150 
0.42 

0.33 

1.0 
1.20 
1.20 
10 

120 
120 

1.0 
1.0 

1.0 

1.0 
4.00 120 
4,00 1.20 
4. 00 120 
3.00 120 
400 1,20 
400 1.20 
300 1.20 
6.00 1.20 

320.00 1.20 
015 1.20 

4,000.00 
4.00000 

, 00 

400 
1l .00 
300 
4.00 
4.00 
300 
6.00 

320.00 

0 .15 

4,000.00 
4,000.00 

223,03 

1.20 
1.20 

1.0 
120 
~ .20 

1.20 
1.20 
120 
1,20 
1,20 
1.20 

1.20 
1.0 

1.20 

1.20 
120 

1 0 
, 0 

1.0 
1.0 
10 

1.0 

Total MH's 

96 
1,920 
2,880 

50,000 $ 
20,000 

96 
1,920 
2,880 

50,000 
20,000 

500 

150,292 $ 

360 
72 

900 
2,520 

360 
72 

900 
2.520 

7,704 , 

5 
29 
14 
22 
29 
14 
54 
58 • 

384 
720 

4,800 
4.800 

5 S 
29 S 
14 

22 
29 
14 
54 
56 

3&4 $ 

720 

4,800 $ 
4.800 $ 

f 
S 
$ 
$ 

S 

21,857 $ 

Labor $'s 

4,924 
98,483 S 

147,725 

2,564 ,672 
1,025,869 

4,924 
98,483 

147, 725 

2,564,672 $ 
1,025,869 

25,647 

7,708,994 

18,466 
3,693 

46,164 
129.259 

18,456 
3,693 

46,164 
129.259 

395185 

246 
1,477 

739 
1,108 
1.477 

73. 
2,7 70 
2.955 $ 

19,697 
36,931 

246,209 
246.209 

246 
1.477 

739 
1,108 
1,477 

739 
2, 770 
2,955 

19.697 

36,931 $ 

246,209 
246,209 

1,121,110 

,IUM 

"PEF-120103-E1-00393 

3.00 
5.00 

45.00 
11 .00 

3.00 
5.00 

4500 
1100 

216 

2 ,16 

Materl.11 EJtplin .. 

• • , 
S , 
S 
$ 

S 
S 

$'. Subcontract $'s 

30,000 
7,500 

22,500 
55.000 

30,000 
7,500 

22,500 
55.000 

230 000 

8,640 

8,640 

17280 $ 

250.000 
25,000 

21S,OOO.OO $ 

Total $) Coat 

4,924 
98,483 

147,725 

2 ,564,672 
1,025.869 

4,924 
ga,483 

147,725 

2,564,672 
1,025,669 

250,000 
25,000 
25 .647 

7,983,994 

48,466 
11 ,193 

68.664 
184,259 

48,466 
11,193 

68,664 
184,2:59 

625,165 

246 
1,477 

739 
1,108 
1.477 

739 
2,770 
2,955 

19,697 
45,571 

246,209 
246,209 

2.6 
1,477 

739 

' .108 
1,477 

739 
2,170 
2.955 

19,697 

45.571 

246.209 
21l6',209 

1,138,390 

00 % 

0 1% 

02% 
0.0% 
00% 

0.0% 
0.0% 
0.0% 
00% 

0 .1% 
02% 
0 .0% 
0.0% 

3.4% 

1.4% 
0.0% 

0.0% 
0.0% 

0.0% 
0 ,3% 
0.0% 
0.0"/0 
0.0% 

11% 

0.0% 
0.1% 
00% 
00% 
0 1°/" 
0. 2% 
0.0% 
0.0% 
01% 
0.0% 
0 ,0% 
0.1% 
0. 2% 
0 .0% 
0. 0% 

1% 

0.0% 
00% 
0,0% 
0.0% 
00% 
00% 
O.O"A. 
0.0% 
0.0% 

0.0% 
0.1% 
0.0% 
0 .3°.ko 
0.3% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
00% 
0.0% 
0.0% 
0.0% 
00% 

0,0% 
0 .0% 
0.1% 
0.0% 
03% 
0.3% 
0.0% 
00% 
00% 
0.0% 
00% 

2% 



O.sCI/plion Oly'. U / M Avg MH I UM PF To~/ MH'. 
Meter/al l Expenee 

Labor $'. SlUM S·, Subcontract S'. Total $'. Cost % of Project Cost 

0 1'1151011 7 • Insu lation I P./nttng 1.0 
LS 1.0 $ S S $ 0 .0% tnsul'lion! Palntlng AUowanoe 1 LS 1. 0 $ $ S 175 .00000 S 175.000 0 .2% 
SF 1.0 $ S S S 0 .0% 
LS 1.0 S S S • 0.0% 
SF 1 0 $ S • $ 0 .0% 
LS 1 0 S S I S 0 .0 % 

TotIIl : Division 7· Inaulation I PaInting LF 10 S S S 175,000 $ 175 000 0% 

ceo· (Contract Change Order DlrltCts) 

LS 1.0 S S • $ 0 .0% 
Total: c eo· jContract Change Order Directs LS 1.0 S I S • 0% 
Total Cons;truction Oir&Cts 1.0 223,915 $ 11 ,485.353 $ 1163,530 $ 700,000 $ 13,348,883 18% 

Olvislon 8· Construction Indlrects 
Safe-ty 1 LS 1 00% 10 2239 S 114,854 0.25% , 33.3n S $ 148 ,226 0 .2 % 
Mobftptlon I OemobllWtJlon 1 LS 0 .50% 1.0 , 120 S 57.427 050% S 66.144 S $ 124. 171 0 2 % 
Orne.- , Fi~ Overhead E.xpenwI 1 LS 000% 10 S 020% S 26.698 S • 26 .698 00% 
S/I. SeMcos 1 LS 200% 1 0 4.478 5 229.707 200% $ 266,978 S S 496.685 07% 
h1druonal OemobJ Remob EA 0 00% 1 0 S S I S S 00% 
Eq proent • ScaN OfOIng 1 LS 0. 00% 1 0 S S S S 450,000 S 450.000 0 .6% 
Equipment (1 pet D.-eo. MHl 1 LS 0 10% 1 0 12' 

, 1' .485 S 7. 50 S 1.679.360 S $ 1,690,845 2.3"1 .. 
ST&C (S PM" Oiled MH) 1 LS 000% 10 S S 500 S 1, 119,573 S S 1,119,573 1.5% 
OltWllr (h-e.gh1, I Zl inoutl Godby tIme) 1 LS 0.25% 1.0 560 S 28 .713 0.10% S 13.349 S S 42.062 0 1 % 
Pr..cp Startup & TestJng 1 LS 0. 50% 10 1. 120 S 57 .427 000% S , $ 57.'427 0 , % 
Otnt< LS 0.00% 1 0 $ 000% $ S $ 00% 

Total : Olvlslon 8· Construction Indlrects 1 LS 9 ,740.3 1.0 • 740 S 4g9,613 S J 206 074 S 450 000 $ 4155,687 .% 

Constructlon MM agement 
stan ConwttuQlon Management 1 LS 6 0 1 0 37.31 9 • 2.612.338 $ 1,175.552 $ 1,175,552 $ $ 3.787,889 5 .1% 
Cri;~ CM ,...".. 1 U· S $ $ $ $ 00% 

Total : Conlltruc:lion Manaaomont 1 LS ' .0 1.0 31,3UI S 2 612,338 $ 1175552 I S 3187 an . % 

Totlll Construction Cost 1 LS 9,746.3 1 .0 270,974 $ 14,597,303 $ 5 ,545 15f.1 $ 1 150 000 $ 21 ,292,459 28% 

Division 9· Ho~ omce Engln.enng J Indlrects 
Ervneemg I Admin LS 1 0 S S S S 00% 
rnsUfance I Sur~ I LS 1.0 S 050% $ 66.744 I $ 66.744 0 .1 % 
perm. J Tax.' Warl ll1"lt)< I Other 1 LS 1 0 l 1.00% $; 133.489 S S 133,489 0;2% 

Tolal: DI'Ilalon ~ Hom" Office Ena lnMrlnollndlreetli 1 LS 1.0 - $ I 200 2JJ $ S 200,233 0% 

Tom l Di rect & Indirect Cost lExcludlna Cont & Esc) 1 LS 270,974.0 1.0 270 ,974 $ ' '',S91,303 $ 5 ,746 189 S 1,150,000 $ 21,492,692 28% 

Contf.n~ncy &. e sc.l_tlon 

C~ ." peT 2 70 ,974 a 1 0 21.678 S 1.167.784 S 459,631 S 97..000 S 1,71 9,415 2 3% 
ElCalilttCln 4" POT 10 S , 952.121 I 952,1 21 13% 

Total ContingencY & EscalaUon 21671 Ll 1167 784 $ 459,931 l! 1044 121 $ 2.671,537 4% 

Tot.Il EPCeoot 282.652l!. 15.765.087 I B 205 020 s 2,194,121 , 241~ .m 32% 

Contractor OH a p 
ContrBctor G&A 5 0% PC T $ 788, 254 37 $ 310,251 02 S 109 ,706.06 $ 1.208,21 1 1 6 "10 
CorIUlldo( Fee 10 0% PeT S 1.576.508 73 S 620,502. 03 S 21 9,412.12 S 2.416.423 32% 

TotalOH & P S 2 384,763 S SI lO 753 S 329,118 S 3 1l24,634 

Total EPC Contractor Conlrlllct Value I S 27 ,788,8$3 37',4 

50' 

PEF-120103-EI-00394 



Dooocdption 

I Own., I 
Unlt2 

Gas Bum4tf A.s::Mmbly (SHed on A./slom Budgetary Quote) 

AIrflow Measurement System 
G..s 'gnilei1' - 20 Ea, InCldS Horn Igniter, Hose, Bloct< & Vent 
Va!ve Train , Control ball 

Flame So nner!J 
Upsnam Wlndl:xn:: PftutH8 Sen50r!J 

ComminlcningiSupport 
Fro.g ht 

Lowe! SH Head .. Rep1acemenl 

L TSH and SH HortzontOl' S@"Ction M.tellals A./Sfom Budge;ary 
quCli!! !!I:scallKad at 2.4% and 3 t% 

AdchlJonili 5oJ~rheater WoO<· Finishing: SH 

DCS EquIpment 
uo C:,cln~' 
Communlcatlon$ Equipm~nt 

Unit 1 
GS5 8IJrn~{ Asvmbly (Based on Nstom 8 00ge11lJ'I Quole) 
Atrnow Ml!:eatJrem en t S~tem 
Va!ve Trllln. Control box 
Flafne SC5nners 
Up5b't!!lIm Wlndbox Pressuf. Sen.ol'1 

CommMalorllnglSupport 
Frtlignt 

Lowel SH He~er Replacement 
quot~ 8Ca'8ted at 2 <It"" and 3,1% 
Addilkln~1 &lpethsler Wot1( - Flrll1hlng SH 

DCS EquipmC!n t 
110 Cabinet. 
Commll~lQ./l. EqUlpm~nl 

Common 
FLoMJ Gas H~ .. ' EXChanger 

I~ 
Actual CO$t lf1 ro~h Feb 29, 20 12 -~ Aftjom 

Tobl OW11er Procur-a:ment6 

l0w.!'.e~ Labor & Indirect Cost 
SIan 
Indl r'.!ct 

eMSR~ 

DCS ~1t\I!41l~ - Logtc & Dr.awIog Updllt~ 

Atatom PO'HCt Ph_ I Contm ct 
Oe1:& IJ o..gn Englne«/ng' 
Saiklr -.......mel'll (per un:t) 

IfWlr.InOlt - liAR 
SttKtupMUI..-'aIII 

STG Sbllup SCiMf"\!l MOw' Slap VaiVe U l 

SlG StMltup Scree,.. 4 Moln Stop VONI<'. U2 
Con'tpreaon; to ernn G."i~ Wile 

Totsl Owner Labor & 'ndftoc~ 

OWner ContJngenq & Escakltlon 
PlOOJ.rlMlent Contll'lgotlncy 
l.Jt.bor & Inclirect C02t Contlngl!lncy 
EPC Contr8C1 ConlltlQe-rtcy 
Risk. ea~ Comu1fiICWlql . Set! R-. R-sr_t., 
~on 

T0t:31 Contlngoncy & E..tIcaJ3tJon 

ITOUIIJ Ow nlit Cost 

IT_I Proloel Co., 

Eqpt.$ I OInrcI MH. 

Chef MH (eM Mth; 

on.x"H/ It~MH 

Ayg En; At (~) 

A-v.CM Rt(~) 

Cmt'M1n~~ 

""' .... P"'-.... '"' 
A~llI, FTE ... 

A'-Ver.ttWcrkih .... 

0.,.. pat w .... (Hurl 0UtQ) 

, ShftI (Norl CQgI 

• Sh1'r11101Ag0) 
B __ 

...--" 
Pert:Mm ($ ~ 1{.Jk) 

~S. / """ 

s.t.rri/MH 

T"'" 

1!: .. '1I'1 U'o.eu- ~ft.....uill: 

'''''' ... 

I ()ty'. U / hl 

3 EA 

• EA 

1 LS 
20 EA 

8 EA , EA 
1 LS , LS 

1 LS , LS 

1 EA 
1 LS 

3 EA , EA 
1 LS 

20 EA 
8 EA 
3 EA 
1 LS , 

" S 
1 LS 
1 LS 

1 EA 
1 LS 

2 EA 

1 LS 

100 LS 

)~: LS 

20 PCT 
100 LS 

100 LS 

100 LS 

1 00 LS 

200 EA 
031% peT 

1.00 EA 
100 EA 

1.00 F-A 

' ~ :I 
PCT 
PCT 

80%1 OCT 
100 I LS 
2.2'!\ Fc T 

ts.56 
60 

n .o 
$0.00 

g.10'1 SO 

.11 583 

0.'" , .. 
78 

'" , , , 
12911 .,.. 
132500 
,",00 

50 00 

"'.2!I 

., 

.: ~ I I' QfNTIAl 
AVOMH/ UM PF Total-,!~ Labor $'. SIIlN M'''';'~:-~ Subcon"'" $'. T_S'. Cool '" of ProJ"" Coo. 

\ S S $ • 0 . 0% 

$ $ 555,000 $ 1,665.000 S S 1,665,000 2.2% , S 235,400,00 , 235,400 $ S 235.400 0.3 % 

$ S 474,670 S 474,670 S $ 474,670 0.6% 
S S 10,000 ,00 S 200,000 S S 200,000 0 .30/0 

S S 4,500.00 $ 36,000 S S 36,000 0 .0% 

S $ 46,500 $ 139,501 S S 139,501 0 .2% 
$ 13,000.00 S 13,000 S S 13,000 0.0 % 

S 150,000 S 150,000 S S 150,000 0 .2 % 

• S 5,701,016 S 5,701,018 $ S 5,701 .018 76 % 

S S 1,000,000 S 1,000,000 $ $ 1,000.000 1.3°A, 

S $ S $ $ 00% 

$ S $ S 00% 
$ $ 50.000 00 S 50,000 S S 50,000 0.1°/" 
$ S 250,000.00 S 250,000 $ S 250.000 03% 

S S S S 00% 

S S S S 
S S 555,000 S 1,665,000 S 1.665,000 22% 
$ S 2:35,400 00 S 235.400 $ ' 35.400 03"/" 
$ S 474,670 S 474,670 S 0174,670 0 6 °/" 
S • 10 ,000.00 $ 200,000 S 200,000 03% 
$ S 4,500.00 S 36,000 S 36 ,000 00% 
S S 46.500 S 139,501 S 139,501 02% 

S 13,000.00 S 13.000 S 13,000 00"/ .. 
S 150,000 S 150.000 S 150,000 02"/ .. 

s S 5,701 ,018 $ 5 ,701,078 I 5, 701,018 76% 
S S 1,000,000 S 1,000,000 S 1.000,000 13% 
S I S S 00% 
S S S 00% 
S S 50 ,000.00 S 50 ,000 S 50,000 0 ,10;., 
S I 25 0.000.00 $ 250,000 I 250.000 0 .3% 

• 00% 
S 0 .0% 

S 300,000 S 600,000 S 600,000 0.8% 
S 0 0 %, 

S S I I· l s I $ 
~ I S I 111, 581 i 111 ,581 01% 

i I 20,'1-29,176 $ 10,311 ,,581 S 30,740,757 4.1 ,1% 

30 ,791 30.791 $ 1,800,242 S , 26 1,550 I $ :l,061 ,792 28% 

S S ~,061,792 I 4-1 2 ,:)68 , S 412,358 0.6 % 

S S I $ 50,000 S SO,OOO 0 1% 

I S , I 300,000 • 300,000 0 4% 

• S 402,750 S 402,750 S S 402,750 U5% 

S S 1,BOO,OOO • 1.800,000 I S 1,BOO,OOO 2.4% 

$ S S S 400,000 S 400,000 0.5% 

• S 11. 852.697' $ 36 ,743 $ S 36 ,74) 0 ,0% 

I S S S S 0.0% 

S $ 40,000 , 40, 000 I I 40,000 0 .1% 

S S 40 ,000 S 40,000 S S 40,000 0 .1% 
S· $ SO,OOO S 50.000 S S 50,000 0.1% 

S S I S 0 .0% 

30,79" S 1,800,242 S 3.043,402 , e 750,000 S 5,593.643 7,5% 

S S 30,740,757 S 3,074.076 S I 3,074,076 41% 

1,540 1,540 • 90,017 S 5,593,643 I 279,682 • S 3b'Y,G94 0 .5 % 

S $ 27 ,786.863 S 2,223,1(j9 I S 2,223, 109 3 ,0% 

• I S S 3,400,000 S 3,400,000 4.5% 

S • ~ I 9 '1'5 ,222 $ 91 5,722 'i .2% 

1,_ ~ 90,0'12 i 5,576,861 $ 4,315,222 $ 9,982,102 13.3% 

32,331 , 1,8110,254 $ 29,049,445 $ 1 5,376,803 $ 46,316,502 61 .9% 

3~ 9a3 1 %0,02010<1 I lQ,1U,21i • 11 900M31 ~!Ohl~. g.9~. 

~ Z!U.l ~ ru1 ~ ~- ~ I2l§! 
C:lpltal (Fin View) $0 515, 154,058 547.894,879 $1 ,790,838 $74,839,775 

AF UDC JO $431t,351 
S' 5'; ~~0/.S:7 $1 ,~~,S36 : SO $4,145,109 

T~' I S() $25.588._ SO $78,964,884 

Utfmabt ~ge -25% 100% 20% 

O • • crtptlon Mln% .... .. Mln S' .. Most Llkltly S' • Mal< $'. 

EPC Contract Gosts ·25% 20% S 20,841 ,647 S 27,788,863 S 3 :3,346,6 36 

Pfogrew; Energy Provided Procurement Com -25% 20"1. • 23,055,568 S 30,740,757 I 36,868,909 

Progr_ Energy Labor Cost. -,"" 200/0 I 1,752, 523 , 2,061,792 I 2,474,150 
Progr~ EMrgy IndirllC'l: Millffilil Costs -25.,. 25% S 2 ,648,689 S 3,531, B52 • 4,4 14,61 5 

Total Project Cost Valkllty Ran!i)e S 48.296,627 t &4,123,264 S 77,124,509 

ProgrHl Energy Contingency $ 9,066,879 S 3.400 ,000 

Progress Enorgy Escalation S 915.222 

Otl S 48,iII6,liZT I ~ W..... • .U, ti;;:4.8U~ 

, Qt. Fin V1~w • U~, PGN Lab'" ;.,'~.,"4 

PEF-120103-EI-00395 


