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1. Revision History 

Version Status Author Reason for Issue Date 
1   2011 Plan Issue April 30, 2011 

     

     

 

2. Revision Control 

This document is maintained by the PacifiCorp Energy Asset Management group.  

 

3. Glossary of Terms 

3.1. Actual Net Heat Rate (Btu/kWh) 

Total actual heat input in Btu’s divided by actual net generation. 

3.2. As-built Net Heat Rate (Btu/kWh) 

Total guaranteed heat input, from the design heat balances in Btu’s 

divided by the guaranteed net generation, corrected for changes in 

equipment from design. This is the baseline number for the plant 

personnel when they make their annual reconciliation. 

3.3. British thermal unit (Btu) 

British thermal unit is defined as the amount of heat required to raise the 

temperature of one pound of water by one degree Fahrenheit. 

3.4. Gross Heat Rate (Btu/kWh) 

Total actual heat input in Btu’s divided by actual gross generation. 

3.5. Net Generation (kWh) 

Gross generation minus auxiliary or station usage 

3.6. Planned Net Heat Rate (Btu/kWh) 

Total budgeted heat input in Btu’s divided by the budgeted net generation. 

This number is the annual goal for the plant personnel to achieve. 

4. Overall Plan and Objectives 

4.1. Unit 1- Goals for 10-year plan 

Figure 1, in the appendix, shows the ten-year heat rate plan for Carbon 

unit 1. The dips in the Planned Net Heat Rate in the years 2009, 2014 and 

2018 are due to the work that is scheduled to take place during the planned 

outages in 2009, 2013 and 2017 (see section 7). 
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4.2. Unit 2 - Goals for 10-year Plan 

Figure 2, in the appendix, shows the ten-year heat rate plan for Carbon 

unit 2. The dip in the Planned Net Heat Rate in the year 2008 is due to the 

work that occurred during the planned outages in 2008. There are only 

small fluctuations in the unit heat rate in other years that will be the result 

of smaller overhaul projects (see section 7). 

5. Performance against last year’s plan 

5.1. Unit 1 

Planned Net Heat Rate   12,261 

Reconciliation to Planned Net Heat Rate Planned Actual  

Boiler Losses 34  49  15  

Turbine Losses 813  (207) (1020) 

Other Losses 60  (70) (130) 

Actual Net Heat Rate   11,127 

Negative numbers in the table above are improvements to heat rate.  

5.2. Unit 2 

Planned Net Heat Rate   11,170 

Reconciliation to Planned Net Heat Rate Planned Actual  

Boiler Losses 42  79  37  

Turbine Losses 1,138  903  (235) 

Other Losses 49  (8) (57) 

Actual Net Heat Rate   10,914 

Negative numbers in the table above are improvements to heat rate.  

6. Major Losses for Current Planned Net Heat Rate 

This section of the heat rate plan identifies the reconciliation of the items that 

have the most impact between the As-built Net Heat Rate and the Planned Net 

Heat Rate. 

6.1. Unit 1 

 

As-Built Net Heat Rate 11,354  

Boiler Losses 9 

Turbine Losses 733 

Other Losses -62 

Planned Net Heat Rate 12,034 
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6.2. Unit 2 

As-Built Net Heat Rate 9,941 

Boiler Losses 92 

Turbine Losses 1,211 

Other Losses 140 

Planned Net Heat Rate 11,384 

 

7. Major Unit Specific Initiatives 

This section identifies the major planned capital and operational activities to 

improve or regain lost heat rate for the current 10-year plan. 

7.1. Unit 1 

Table 1 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate. Numbers inside parentheses are 

negative impact on heat rate and represent improvement to the overall unit 

efficiency.  

7.2. Unit 2 

Table 2 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate. Numbers inside parentheses are 

negative impact on heat rate and represent improvement to the overall unit 

efficiency.  

8. Annual Review and Update 

This plan will be reviewed and updated annually by the Carbon plant management 

team by April 30. 
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9. Appendix 
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Figure 1 

Carbon Unit 1 

10-year Plan Heat Rate Goals 

 

       

Carbon 1 
      Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

As-Built Net Heat Rate, 
Btu/Kwh 11,354 11,354 11,354 11,354 11,354 11,354 11,354 11,354 11,354 11,354 11,354 11,354 11,354 11,354 11,354 

Planned Net Heat Rate 2011, 
Btu/Kwh 11,650 12,757 12,189 11,799 12,261 12,041  12,582  12,782  12,542  10,800  11,800  12,895  13,489  13,203  13,809  

Actual Net Heat Rate, Btu/Kwh 11,449 12,030 11,754 11,370 11,416 
          

Capacity Factor 2011, % 88.5% 89.0% 86.0% 75.1% 90.4% 70.8% 67.3% 63.1% 69.9% 68.7% 66.0% 56.8% 58.2% 56.8% 57.6% 
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Figure 2 

Carbon Unit 2 

10-year Plan Heat Rate Goals 

 

       

Carbon 2 
      Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

As-Built Net Heat Rate, Btu/Kwh 9,941 9,941 9,941 9,941 9,941 9,941 9,941 9,941 9,941 9,941 9,941 9,941 9,941 9,941 9,941 
Planned Net Heat Rate 2011, 

Btu/Kwh 11,420 11,065 10,776 11,169 11,170 11,269  11,422  11,852  11,827  10,603  11,094  11,574  11,564  11,539  12,047  

Actual Net Heat Rate, Btu/Kwh 11,204 11,269 11,482 11,116 
           

Capacity Factor 2011, % 86.3% 84.9% 74.3% 84.4% 89.0% 82.6% 69.9% 80.6% 80.5% 75.6% 68.0% 73.2% 69.2% 67.7% 66.1% 

 



  Carbon Plant Heat Rate Improvement Plan 

Version 1.00  Page 9 of 11  Issued: April 30, 2011 

 

Table 1 

Carbon Unit 1 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, 
Net basis  (Improvements are negative)                       

CY2009 Air Heater Partial Basket 
Replacement  (hot end) Btu/kWh -28 -25 -22 -19 -16 -13 -10 -7 -4 -4 

Retube Condenser CY2009 Btu/kWh -50 -50 -50 -50 -50 -50 -50 -50 -50 -50 

Total adjustments related to Capital 
Projects Btu/kWh -78 -75 -72 -69 -66 -63 -60 -57 -54 -54 

            Budgeted / Planned Auxiliary Load 
Changes                       

Reduced auxiliary load benefit of Budgeted 
/ Planned Heat Rate Changes KW -35 -34 -32 -31 -30 -28 -27 -26 -24 -24 

Replacement Plan for Air Heater Seals KW 62 83 21 42 62 83 83 83 83 83 

Mercury Capture (2017 -0.1 MW) KW             100 100 100 100 

Total Auxiliary Load Changes KW 27 49 -12 10 33 55 156 157 159 159 

            Budgeted / Planned Net Dependable 
Rating Changes, (Net Basis)                       

  MW                     

Total Capacity Changes MW 0 0 0 0 0 0 0 0 0 0 
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Table 2 

Carbon Unit 2 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, 
Net basis  (Improvements are negative)                       

CY2008 overhaul Air Heater Basket 
Replacement (hot and cold) Btu/kWh -18 -15 -12 -9 -6 -30 -30 -30 -30 -30 

Total adjustments related to Capital 
Projects Btu/kWh -18 -15 -12 -9 -6 -30 -30 -30 -30 -30 

            Budgeted / Planned Auxiliary Load 
Changes                       

Reduced auxiliary load benefit of Budgeted 
/ Planned Heat Rate Changes KW -11 -9 -8 -6 -4 -19 -19 -19 -19 -19 

Replacement Plan for Air Heater Seals KW 41 -21 0 21 41 -21 -21 -21 -21 -21 

Mercury Capture (2018 -0.1 MW) KW               100 100 100 

Total Auxiliary Load Changes KW 30 -30 -8 15 37 -40 -40 60 60 60 

            Budgeted / Planned Net Dependable 
Rating Changes, (Net Basis)                       

  MW                     

Total Capacity Changes MW 0 0 0 0 0 0 0 0 0 0 
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10. Required Signatures 
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1. Revision History 

Version Status Author Reason for Issue Date 
1   2010 Plan Issue April 30, 2011 

     

     

 

2. Revision Control 

This document is maintained by the PacifiCorp Energy Asset Management group.  

 

3. Glossary of Terms 

3.1. Actual Net Heat Rate (Btu/kWh) 

Total actual heat input in Btu’s divided by actual net generation. 

3.2. As-built Net Heat Rate (Btu/kWh) 

Total guaranteed heat input, from the design heat balances in Btu’s 

divided by the guaranteed net generation, corrected for changes in 

equipment from design. This is the baseline number for the plant 

personnel when they make their annual reconciliation. 

3.3. British thermal unit (Btu) 

British thermal unit is defined as the amount of heat required to raise the 

temperature of one pound of water by one degree Fahrenheit. 

3.4. Gross Heat Rate (Btu/kWh) 

Total actual heat input in Btu’s divided by actual gross generation. 

3.5. Net Generation (kWh) 

Gross generation minus auxiliary or station usage 

3.6. Planned Net Heat Rate (Btu/kWh) 

Total budgeted heat input in Btu’s divided by the budgeted net generation. 

This number is the annual goal for the plant personnel to achieve. 

4. Overall Plan and Objectives 

4.1. Unit 1- Goals for 10-year plan 

Figure 1, in the appendix, shows the ten-year heat rate plan for Dave 

Johnston unit 1. The dips in the Planned Net Heat Rate in the years 2013 

and 2018 are due to the work that is scheduled to take place during the 

planned outages in 2013 and 2018 (see section 7). 
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4.2. Unit 2 - Goals for 10-year Plan 

Figure 2, in the appendix, shows the ten-year heat rate plan for Dave 

Johnston unit 2. The dips in the Planned Net Heat Rate in the years 2012 

and 2017 are due to the work that is scheduled to take place during the 

planned outages in 2012 and 2017 (see section 7). 

4.3. Unit 3 - Goals for 10-year Plan 

Figure 3, in the appendix, shows the ten-year heat rate plan for Dave 

Johnston unit 3. The dips in the Planned Net Heat Rate in the years 2010, 

2014, and 2018 are due to the work that is scheduled to take place during 

the planned outages in 2010, 2014 and 2018 (see section 7). 

4.4. Unit 4 - Goals for 10-year Plan 

Figure 4, in the appendix, shows the ten-year heat rate plan for Dave 

Johnston unit 4. The dips in the Planned Net Heat Rate in the years 2012 

and 2016 are due to the work that is scheduled to take place during the 

planned outages in 2012 and 2016 (see section 7). 

5. Performance against last year’s plan 

5.1. Unit 1 

 

 

 

 

 

 

 

 

 

Negative numbers in the table above are improvements to heat rate.  

5.2. Unit 2 

 

 

 

 

 

 

 

 

 

Negative numbers in the table above are improvements to heat rate.  

 

  

Planned Net Heat Rate     11,106 

Reconciliation to Planned Net Heat Rate Planned Actual   

Boiler Losses (9) 6  15  

Turbine Losses 619  929  310  

Other Losses 106  220  114  

Actual Net Heat Rate   11,545  

Planned Net Heat Rate     11,038 

Reconciliation to Planned Net Heat Rate Planned Actual  

Boiler Losses 14  46  32  

Turbine Losses 598  659  61  

Other Losses 37  236  199  

Actual Net Heat Rate     11,330  
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5.3. Unit 3 

 

 

 

 

 

N

e

g

ative numbers in the table above are improvements to heat rate.  

 

5.4. Unit 4 

 

 

 

 

 

 

 

 

 

Negative numbers in the table above are improvements to heat rate.  

 

6. Major Losses for Current Planned Net Heat Rate 

This section of the heat rate plan identifies the reconciliation of the items that 

have the most impact between the As-built Net Heat Rate and the Planned Net 

Heat Rate. 

6.1. Unit 1 

 

As-Built Net Heat Rate 10,390  

Boiler Losses -7 

Turbine Losses 604 

Other Losses 70 

Planned Net Heat Rate 11,057 

 

 

  

Planned Net Heat Rate     11,473 

Reconciliation to Planned Net Heat Rate Planned Actual  

Boiler Losses 31  (45) (76) 

Turbine Losses 580  177  (403) 

Other Losses 355  633  278  

Actual Net Heat Rate     11,272  

Planned Net Heat Rate   10,459 

Reconciliation to Planned Net Heat Rate Planned Actual  

Boiler Losses (64) 13  77  

Turbine Losses 416  714  298  

Other Losses (135) 117  252  

Actual Net Heat Rate   11,085  
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6.2. Unit 2 

 

As-Built Net Heat Rate 10,389  

Boiler Losses 16 

Turbine Losses 633 

Other Losses 46 

Planned Net Heat Rate 11,083 

 

 

6.3. Unit 3 

 

 

 

 

 

 

 

 

6.4. Unit 4 

 

As-Built Net Heat Rate 10,242  

Boiler Losses -65 

Turbine Losses 599 

Other Losses -203 

Planned Net Heat Rate 10,574 

 

 

7. Major Unit Specific Initiatives 

This section identifies the major planned capital and operational activities to 

improve or regain lost heat rate for the current 10-year plan. 

7.1. Unit 1 

Table 1 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate. Numbers inside parentheses are 

negative impact on heat rate and represent improvement to the overall unit 

efficiency.  

7.2. Unit 2 

Table 2 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate. Numbers inside parentheses are 

negative impact on heat rate and represent improvement to the overall unit 

efficiency.  

  

As-Built Net Heat Rate 10,507  

Boiler Losses 30 

Turbine Losses 398 

Other Losses 426 

Planned Net Heat Rate 11,362 
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7.3. Unit 3 

Table 3 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate. Numbers inside parentheses are 

negative impact on heat rate and represent improvement to the overall unit 

efficiency.  

7.4. Unit 4 

Table 4 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate. Numbers inside parentheses are 

negative impact on heat rate and represent improvement to the overall unit 

efficiency.  

8. Annual Review and Update 

This plan will be reviewed and updated annually by the Dave Johnston plant 

management team by March 31. 

 

9. Appendix 
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Figure 1 

Dave Johnston Unit 1 

10-year Plan Heat Rate Goals 

 

       

Dave Johnston 1 
     Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

As-Built Net Heat Rate, Btu/Kwh 10,390 10,389 10,390 10,389 10,390 10,390 10,390 10,390 10,390 10,390 10,390 10,390 10,399 10,399 10,399 

Planned Net Heat Rate 2011, Btu/Kwh 11,090 11,201 11,061 10,971 11,106 11,059  11,103  10,948  10,784  10,840  10,910  10,942  11,151  11,069  11,106  

Actual Net Heat Rate, Btu/Kwh 11,020 11,156 11,610 11,454 11,574 
          

Capacity Factor 2011, % 90.6% 87.7% 79.0% 89.2% 90.2% 83.5% 83.7% 76.3% 84.7% 85.1% 85.5% 86.1% 80.5% 90.8% 90.3% 
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Figure 2 

Dave Johnston Unit 2 

10-year Plan Heat Rate Goals 

 

       

Dave Johnston 2 
     Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

As-Built Net Heat Rate, Btu/Kwh 10,390 10,371 10,390 10,384 10,389 10,389 10,389 10,389 10,389 10,389 10,389 10,398 10,398 10,398 10,398 

Planned Net Heat Rate 2011, Btu/Kwh 11,090 10,804 10,959 10,987 11,038 11,085  11,001  10,513  10,553  10,702  10,764  10,749  10,893  10,923  10,952  

Actual Net Heat Rate, Btu/Kwh 11,169 10,987 11,421 11,528 11,355 
          

Capacity Factor 2011, % 88.9% 78.9% 82.7% 92.6% 91.3% 83.5% 75.6% 84.6% 84.7% 85.1% 85.5% 76.1% 92.3% 91.2% 90.1% 
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Figure 3 

Dave Johnston Unit 3 

10-year Plan Heat Rate Goals 

 

       

Dave Johnston 3 
     Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

As-Built Net Heat Rate, Btu/Kwh 10,490 10,488 10,490 10,490 10,506 10,694 10,694 10,694 10,505 10,504 10,504 10,504 10,504 10,504 10,504 

Planned Net Heat Rate 2011, Btu/Kwh 11,200 11,171 11,335 11,476 11,473 11,364  11,321  11,072  11,136  11,142  11,206  11,179  11,420  11,165  11,429  

Actual Net Heat Rate, Btu/Kwh 11,487 11,447 11,058 11,472 11,237 
          

Capacity Factor 2011, % 89.8% 88.4% 92.2% 88.1% 75.0% 83.5% 83.7% 84.6% 74.3% 81.3% 81.7% 82.3% 82.1% 90.1% 89.7% 
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Figure 4 

Dave Johnston Unit 4 

10-year Plan Heat Rate Goals 

 

      

Dave Johnston 4 
      Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020  

As-Built Net Heat Rate, Btu/Kwh 10,252 10,252 10,252 10,245 10,242 10,242 10,249 10,253 10,254 10,254 10,254 10,254 10,254 10,254 10,254  
Planned Net Heat Rate 2011, Btu/Kwh 11,080 11,062 10,758 10,563 10,459 10,576  10,612  10,145  10,282  10,431  10,383  10,371  10,572  10,510  10,757   

Actual Net Heat Rate, Btu/Kwh 11,263 11,233 11,418 11,318 11,088 
          

 
Capacity Factor 2011, % 82.3% 83.9% 81.2% 57.1% 89.0% 83.5% 74.5% 85.7% 85.8% 86.3% 78.2% 87.2% 89.7% 89.8% 79.4%  
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Table 1 

Dave Johnston Unit 1 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, 
Net basis  (Improvements are negative)                       

  Btu/kWh                     

Total adjustments related to Capital 
Projects Btu/kWh 0 0 0 0 0 0 0 0 0 0 

            Budgeted / Planned Auxiliary Load 
Changes                       

Hg Capture (100 kw in 2018) KW               100 100 100 

Total Auxiliary Load Changes KW 0 0 0 0 0 0 0 100 100 100 

            Budgeted / Planned Net Dependable 
Rating Changes, (Net Basis)                       

  MW                     

Total Capacity Changes MW 0 0 0 0 0 0 0 0 0 0 
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Table 2 

Dave Johnston Unit 2 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, 
Net basis  (Improvements are negative)                       

Pulverizer/PA Fan Controls Replace - 
(2008) Btu/kWh -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 

Total adjustments related to Capital 
Projects Btu/kWh -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 

            Budgeted / Planned Auxiliary Load 
Changes                       

Reduced auxiliary load benefit of Budgeted 
/ Planned Heat Rate Changes KW -13 -13 -13 -13 -13 -13 -13 -13 -13 -13 

Hg Capture (100 kw in 2017) KW             100 100 100 100 

Total Auxiliary Load Changes KW -13 -13 -13 -13 -13 -13 87 87 87 87 

            Budgeted / Planned Net Dependable 
Rating Changes, (Net Basis)                       

  MW                     

Total Capacity Changes MW 0 0 0 0 0 0 0 0 0 0 
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Table 3 

Dave Johnston Unit 3 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, 
Net basis  (Improvements are negative)                       

3C Mill PA Flow indication 2010 Btu/kWh -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 

Clean Air Initiative - DFGD (85%) LNB Btu/kWh 204.6 204.6 204.6 204.6 204.6 204.6 204.6 204.6 204.6 204.6 

Total adjustments related to Capital 
Projects Btu/kWh 194.6 194.6 194.6 194.6 194.6 194.6 194.6 194.6 194.6 194.6 

            Budgeted / Planned Auxiliary Load 
Changes                       

Reduced auxiliary load benefit of Budgeted 
/ Planned Heat Rate Changes KW 367 367 367 367 367 367 367 367 367 367 

Total Auxiliary Load Changes KW 367 367 367 367 367 367 367 367 367 367 

            Budgeted / Planned Net Dependable 
Rating Changes, (Net Basis)                       

Clean Air Initiative - DFGD (85%) LNB MW -4.21 -4.21 -4.21 -4.21 -4.21 -4.21 -4.21 -4.21 -4.21 -4.21 

Unit Rerated after Environmental Projects 
(2014 +10MWn) MW       10 10 10 10 10 10 10 

Total Capacity Changes MW -4.21 -4.21 -4.21 5.79 5.79 5.79 5.79 5.79 5.79 5.79 
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Table 4 

Dave Johnston Unit 4 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, 
Net basis  (Improvements are negative)                       

Digital Control System Btu/kWh -70 -70 -70 -70 -70 -70 -70 -70 -70 -70 

FW Heater Level Controls Replace Btu/kWh -15 -15 -15 -15 -15 -15 -15 -15 -15 -15 

AH Basket Replacement Btu/kWh -25 -20 -20 -10 -10           

AH Sootblowers Btu/kWh -15 -15 -15 -15 -15 -15 -15 -15 -15 -15 

Clean Air Initiative - DFGD (90%), BH, LNB Btu/kWh   92.1 138.1 138.1 138.1 138.1 138.1 138.1 138.1 138.1 

Total adjustments related to Capital 
Projects Btu/kWh -125 -28 18.1 28.1 28.1 38.1 38.1 38.1 38.1 38.1 

            Budgeted / Planned Auxiliary Load 
Changes                       

Reduced auxiliary load benefit of Budgeted 
/ Planned Heat Rate Changes KW -321 -72 46 72 72 98 98 98 98 98 

Total Auxiliary Load Changes KW -321 -72 46 72 72 98 98 98 98 98 

            Budgeted / Planned Net Dependable 
Rating Changes, (Net Basis)                       

Clean Air Initiative - DFGD (90%), BH, LNB MW   -4.4 -4.4 -4.4 -4.4 -4.4 -4.4 -4.4 -4.4 -4.4 

Total Capacity Changes MW 0 -4 -4 -4 -4 -4 -4 -4 -4 -4 
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10. Required Signatures 

 

Performance Engineer – Dave Johnston Plant Teresa Jorris 

 

Signature: { signature on file } Date: 30Apr11 

 

Engineering Manager – Dave Johnston Plant  

 

Signature:  Date:  
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1. Revision History 

Version Status Author Reason for Issue Date 
1   2011 Plan Issue April 30, 2011 

     

     

 

2. Revision Control 

This document is maintained by the PacifiCorp Energy Asset Management group.  

 

3. Glossary of Terms 

3.1. Actual Net Heat Rate (Btu/kWh) 

Total actual heat input in Btu’s divided by actual net generation. 

3.2. As-built Net Heat Rate (Btu/kWh) 

Total guaranteed heat input, from the design heat balances in Btu’s 

divided by the guaranteed net generation, corrected for changes in 

equipment from design. This is the baseline number for the plant 

personnel when they make their annual reconciliation. 

3.3. British thermal unit (Btu) 

British thermal unit is defined as the amount of heat required to raise the 

temperature of one pound of water by one degree Fahrenheit. 

3.4. Gross Heat Rate (Btu/kWh) 

Total actual heat input in Btu’s divided by actual gross generation. 

3.5. Net Generation (kWh) 

Gross generation minus auxiliary or station usage 

3.6. Planned Net Heat Rate (Btu/kWh) 

Total budgeted heat input in Btu’s divided by the budgeted net generation. 

This number is the annual goal for the plant personnel to achieve. 

4. Overall Plan and Objectives 

4.1. Unit 1- Goals for 10-year plan 

Figure 1, in the appendix, shows the ten-year heat rate plan for Huntington 

unit 1. The dips in the Planned Net Heat Rate in the years 2011 and 2015 

are due to the work that is scheduled to take place during the planned 

outages in 2010 and 2014 (see section 7). 

4.2. Unit 2- Goals for 10-year plan 

Figure 2, in the appendix, shows the ten-year heat rate plan for Huntington 

unit 2. The dips in the Planned Net Heat Rate in the years 2012 and 2016 

are due to the work that is scheduled to take place during the planned 

outages in 2011 and 2015 (see section 7). 
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5. Performance against last year’s plan 

5.1. Unit 1 

 

Planned Net Heat Rate   10,110  

Reconciliation to Planned Net Heat Rate Planned Actual  

Boiler Losses 111  165  54  

Turbine Losses 218  219  1  

Other Losses (10) 172  182  

Actual Net Heat Rate   10,347  

 

Negative numbers in the table above are improvements to heat rate.  

5.2. Unit 2 

Planned Net Heat Rate   10,101  

Reconciliation to Planned Net Heat Rate Planned Actual  

Boiler Losses 124  58  (66) 

Turbine Losses 241  624  383  

Other Losses 35  189  154  

Actual Net Heat Rate   10,572  

 

Negative numbers in the table above are improvements to heat rate.  

 

6. Major Losses for Current Planned Net Heat Rate 

This section of the heat rate plan identifies the reconciliation of the items that 

have the most impact between the As-built Net Heat Rate and the Planned Net 

Heat Rate. 

6.1. Unit 1 

As-Built Net Heat Rate 9,791  

Boiler Losses 117 

Turbine Losses 187 

Other Losses -520 

Planned Net Heat Rate 9,576 
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6.2. Unit 2 

 

As-Built Net Heat Rate 9,702  

Boiler Losses 109 

Turbine Losses 249 

Other Losses 37 

Planned Net Heat Rate 10,096 

 

 

 

7. Major Unit Specific Initiatives 

This section identifies the major planned capital and operational activities to 

improve or regain lost heat rate for the current 10-year plan. 

7.1. Unit 1 

Table 1 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate. Numbers inside parentheses are 

negative impact on heat rate and represent improvement to the overall unit 

efficiency.  

7.2. Unit 2 

Table 2 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate. Numbers inside parentheses are 

negative impact on heat rate and represent improvement to the overall unit 

efficiency.  

 

8. Annual Review and Update 

This plan will be reviewed and updated annually by the Huntington plant 

management team by April 30. 
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9. Appendix 
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Figure 1 

Huntington Unit 1 

10-year Plan Heat Rate Goals 

 

       

Huntington 1 
      Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

As-Built Net Heat Rate, 
Btu/Kwh 9,793 9,787 9,794 9,794 9,791 9,793 9,793 9,793 9,793 9,791 9,791 9,791 9,791 9,791 9,791 

Planned Net Heat Rate 
2011, Btu/Kwh 10,320 10,026 10,177 10,143 10,110 9,569  9,655  9,786  9,824  9,554  9,561  9,626  9,725  9,601  9,615  

Actual Net Heat Rate, 
Btu/Kwh 9,573 9,935 9,993 10,020 10,347 

          
Capacity Factor 2011, % 89.3% 89.3% 89.3% 85.4% 72.1% 76.5% 89.4% 88.6% 87.5% 77.2% 92.8% 91.5% 90.0% 79.1% 91.7% 

 

 

 

Figure 2 

Huntington Unit 2 

10-year Plan Heat Rate Goals 

 

       

Huntington 2 
      Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

As-Built Net Heat Rate, 
Btu/Kwh 9,701 9,742 9,701 9,702 9,702 9,701 9,702 9,702 9,702 9,701 9,692 9,692 9,692 9,692 9,692 

Planned Net Heat Rate 
2011, Btu/Kwh 10,140 10,753 10,078 10,075 10,101 10,060  10,080  10,260  10,313  10,042  9,663  9,728  9,765  9,781  9,816  

Actual Net Heat Rate, 
Btu/Kwh 9,774 10,214 9,940 10,034 10,573 

          
Capacity Factor 2011, % 67.1% 93.7% 94.6% 87.4% 88.0% 91.9% 89.9% 88.8% 77.9% 92.7% 91.5% 90.5% 81.3% 91.6% 92.9% 
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Table 1 

Huntington Unit 1 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, 
Net basis  (Improvements are negative)                       

3 Feedwater Heater Replacement (2010) Btu/kWh -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 

Cooling Tower Fill (2010) Btu/kWh -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 

Air Heater Basket Replacements (2010) Btu/kWh -80 -80 -80 -80 -80 -80 -80 -80 -80 -80 

Scrubber Wet Stack Conversion (Aux steam 
reheat)(2010) Btu/kWh -75 -75 -75 -75 -75 -75 -75 -75 -75 -75 

Steam Air Heaters (est)(2011) Btu/kWh 120 120 120 120 120 120 120 120 120 120 

Dense Pack Turbine Btu/kWh -350 -350 -350 -350 -350 -350 -350 -350 -350 -350 

Low NOX Burners (LOI effect) Btu/kWh 50 50 50 50 50 50 50 50 50 50 

Total adjustments related to Capital 
Projects Btu/kWh -355 -355 -355 -355 -355 -355 -355 -355 -355 -355 

            Budgeted / Planned Auxiliary Load 
Changes                       

Reduced auxiliary load benefit of Budgeted 
/ Planned Heat Rate Changes KW -14 -14 -14 -14 -126 -126 -126 -126 -126 -126 

Total Auxiliary Load Changes KW -14 -14 -14 -14 -126 -126 -126 -126 -126 -126 

            Budgeted / Planned Net Dependable 
Rating Changes, (Net Basis)                       

Clean Air Initative Additions (1.48MW 2010) MW -1.48 -1.48 -1.48 -1.48 -1.48 -1.48 -1.48 -1.48 -1.48 -1.48 

Turbine upgrade Dense Pack (18nMW 
2010) MW 18 18 18 18 18 18 18 18 18 18 

Total Capacity Changes MW 17 17 17 17 17 17 17 17 17 17 
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Table 2 

Huntington Unit 2 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, 
Net basis  (Improvements are negative)                       

Cooling Tower Fill Btu/kWh -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 

Air Heater Basket Replacements (2011) Btu/kWh   -80 -80 -80 -80 -80 -80 -80 -80 -80 

Steam Air Heaters (2011) Btu/kWh 
 

120 120 120 120 120 120 120 120 120 

2 LP FWHeaters (2015) Btu/kWh   
   

-5 -5 -5 -5 -5 -5 

Dense Pack Turbine Btu/kWh         -62 -373 -373 -373 -373 -373 

Total adjustments related to Capital 
Projects Btu/kWh -10 30 30 30 -37 -348 -348 -348 -348 -348 

            Budgeted / Planned Auxiliary Load 
Changes                       

Reduced auxiliary load benefit of Budgeted 
/ Planned Heat Rate Changes KW -25 62 62 62 62 -37 -37 -37 -37 -37 

Complete Unit 1 & 2 BA Drag Chain 
Conveyor (eliminate ash water 
pumps)(2011) KW         -73 -440 -440 -440 -440 -440 

Total Auxiliary Load Changes KW -25 62 62 62 -11 -477 -477 -477 -477 -477 

            Budgeted / Planned Net Dependable 
Rating Changes, (Net Basis)                       

Turbine upgrade Dense Pack (18nMW 
2019) MW         18 18 18 18 18 18 

Total Capacity Changes MW 0 0 0 0 18 18 18 18 18 18 
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10. Required Signatures 

 

Performance Engineer – Huntington Plant Ron Hall 

 

Signature: (on file) Date: 15Apr11 

 

Manager, Engineering – Huntington Plant Glenn Pinterich 

 

Signature: (on file) Date: 15Apr11 

 

Managing Director – Huntington Plant DJ Cunningham 

 

Signature: (on file) Date: 15Apr11 
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1. Revision History 

Version Status Author Reason for Issue Date 
1   2011 Plan Issue April 30, 2011 

     

     

 

2. Revision Control 

This document is maintained by the PacifiCorp Energy Asset Management group.  

 

3. Glossary of Terms 

3.1. Actual Net Heat Rate (Btu/kWh) 

Total actual heat input in Btu’s divided by actual net generation. 

3.2. As-built Net Heat Rate (Btu/kWh) 

Total guaranteed heat input, from the design heat balances in Btu’s 

divided by the guaranteed net generation, corrected for changes in 

equipment from design. This is the baseline number for the plant 

personnel when they make their annual reconciliation. 

3.3. British thermal unit (Btu) 

British thermal unit is defined as the amount of heat required to raise the 

temperature of one pound of water by one degree Fahrenheit. 

3.4. Gross Heat Rate (Btu/kWh) 

Total actual heat input in Btu’s divided by actual gross generation. 

3.5. Net Generation (kWh) 

Gross generation minus auxiliary or station usage 

3.6. Planned Net Heat Rate (Btu/kWh) 

Total budgeted heat input in Btu’s divided by the budgeted net generation. 

This number is the annual goal for the plant personnel to achieve. 

4. Overall Plan and Objectives 

4.1. Unit 1- Goals for 10-year plan 

Figure 1, in the appendix, shows the ten-year heat rate plan for Hunter unit 

1. The dips in the Planned Net Heat Rate in the years 2011 and 2015 are 

due to the work that is scheduled to take place during the planned outages 

in 2010 and 2014 (see section 7). 
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4.2. Unit 2 - Goals for 10-year Plan 

Figure 2, in the appendix, shows the ten-year heat rate plan for Hunter unit 

2. The dips in the Planned Net Heat Rate in the years 2012 and 2016 are 

due to the work that is scheduled to take place during the planned outages 

in 2011 and 2015 (see section 7). 

4.3. Unit 3 - Goals for 10-year Plan 

Figure 3, in the appendix, shows the ten-year heat rate plan for Hunter unit 

3. The dips in the Planned Net Heat Rate in the years 2013 and 2017 are 

due to the work that is scheduled to take place during the planned outages 

in 2012 and 2016 (see section 7). 

5. Performance against last year’s plan 

5.1. Unit 1 

Planned Net Heat Rate   10,125 

Reconciliation to Planned Net Heat Rate Planned Actual  

Boiler Losses 162  7  (155) 

Turbine Losses 288  263  (25) 

Other Losses (170) 511  681  

Actual Net Heat Rate   10,625 

 

Negative numbers in the table above are improvements to heat rate.  

 

5.2. Unit 2 

Planned Net Heat Rate   10,681 

Reconciliation to Planned Net Heat Rate Planned Actual  

Boiler Losses 267  145  (122) 

Turbine Losses 519  906  387  

Other Losses 56  437  381  

Actual Net Heat Rate   11,327 

 

Negative numbers in the table above are improvements to heat rate.  

 

5.3. Unit 3 

Planned Net Heat Rate   10,238 

Reconciliation to Planned Net Heat Rate Planned Actual  

Boiler Losses 211  150  (61) 

Turbine Losses 402  234  (168) 

Other Losses 50  166  116  

Actual Net Heat Rate   10,126 
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Negative numbers in the table above are improvements to heat rate.  

 

6. Major Losses for Current Planned Net Heat Rate 

This section of the heat rate plan identifies the reconciliation of the items that 

have the most impact between the As-built Net Heat Rate and the Planned Net 

Heat Rate. 

6.1. Unit 1 

 

As-Built Net Heat Rate 9,843  

Boiler Losses 190  

Turbine Losses 289  

Other Losses (84) 

Planned Net Heat Rate 10,238  

 

6.2. Unit 2 

 

As-Built Net Heat Rate 9,839  

Boiler Losses 165  

Turbine Losses 323  

Other Losses 96  

Planned Net Heat Rate 10,423  

 

6.3. Unit 3 

 

As-Built Net Heat Rate 9,576  

Boiler Losses 235  

Turbine Losses 508  

Other Losses 118 

Planned Net Heat Rate 10,437 

 

 

7. Major Unit Specific Initiatives 

This section identifies the major planned capital and operational activities to 

improve or regain lost heat rate for the current 10-year plan. 

7.1. Unit 1 

Table 1 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate. Numbers inside parentheses are 

negative impact on heat rate and represent improvement to the overall unit 

efficiency.  
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7.2. Unit 2 

Table 2 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate. Numbers inside parentheses are 

negative impact on heat rate and represent improvement to the overall unit 

efficiency.  

7.3. Unit 3 

Table 3 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate. Numbers inside parentheses are 

negative impact on heat rate and represent improvement to the overall unit 

efficiency.  

8. Annual Review and Update 

This plan will be reviewed and updated annually by the Hunter plant management 

team by April 30. 
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Figure 1 

Hunter Unit 1 

10-year Plan Heat Rate Goals 

       

Hunter 1 
      Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

As-Built Net Heat Rate, Btu/Kwh 9,846 9,846 9,846 9,846 9,845 9,844 9,844 9,844 9,845 9,846 9,846 9,846 9,846 9,846 9,846 

Planned Net Heat Rate 2011, Btu/Kwh 10,720 10,675 10,758 10,762 10,125 10,238  
        

10,398  
        

10,506  
        

10,502  
        

10,363  
        

10,419  
        

10,443  
        

10,227  
        

10,230  
        

10,302  

Actual Net Heat Rate, Btu/Kwh 10,697 10,656 11,042 10,993 10,625 
          

Capacity Factor 2011, % 91.1% 85.9% 88.1% 84.5% 75.5% 89.6% 85.4% 84.2% 71.0% 90.6% 90.5% 89.7% 81.7% 90.2% 90.0% 

 



  Hunter Plant Heat Rate Improvement Plan 

Version 1.00  Page 9 of 14  Issued: April 30, 2011  

 

Figure 2 

Hunter Unit 2 

10-year Plan Heat Rate Goals 

       

Hunter 2 
      Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

As-Built Net Heat Rate, Btu/Kwh 9,839 9,839 9,839 9,839 9,839 9,839 9,840 9,840 9,840 9,840 9,840 9,840 9,840 9,842 9,842 

Planned Net Heat Rate 2011, Btu/Kwh 10,570 10,463 10,558 10,607 10,681 
        

10,423  
        

10,233  
        

10,345  
        

10,435  
        

10,164  
        

10,224  
        

10,255  
        

10,308  
        

10,134  
        

10,170  

Actual Net Heat Rate, Btu/Kwh 10,636 10,198 10,817 11,117 11,327 
          

Capacity Factor 2011, % 80.4% 90.6% 89.7% 84.1% 88.9% 73.0% 87.9% 86.8% 86.0% 84.2% 90.9% 89.4% 88.9% 82.1% 90.9% 
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Figure 3 

Hunter Unit 3 

10-year Plan Heat Rate Goals 

       

Hunter 3 
      Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

As-Built Net Heat Rate, Btu/Kwh 9,576 9,572 9,576 9,576 9,576 9,575 9,574 9,574 9,574 9,574 9,574 9,574 9,574 9,574 9,574 

Planned Net Heat Rate 2011, Btu/Kwh 10,300 10,141 10,098 10,178 10,238 
             

10,437  
        

10,101  
        

10,156  
        

10,190  
        

10,232  
        

10,088  
        

10,142  
        

10,171  
        

10,221  
        

10,093  

Actual Net Heat Rate, Btu/Kwh 10,318 10,123 10,275 10,335 10,126 
          

Capacity Factor 2011, % 85.2% 81.3% 88.4% 81.2% 89.6% 82.6% 73.5% 84.1% 82.0% 87.1% 82.4% 87.9% 86.2% 86.0% 79.8% 
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Table 1 

Hunter Unit 1 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, Net basis  (Improvements are negative)                   

Plant controls replacement/Optimization systems in place Btu/kWh -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 
           

Feedwater Heater Replacement--HP FWH's   Btu/kWh -16 -16 -16 -16 -16 -16 -16 -16 -16 -16 
           

Air Preheater basket and seal replacement Btu/kWh -8 -8 -8 -8 -8 -8 -8 -8 -8 -8 
           

HP/IP Turbine Upgrade Btu/kWh -374 -374 -374 -374 -374 -374 -374 -374 -374 -374 
           

Clean air initiative: Baghouse installation, wet stack Btu/kWh       21 32 32 32 32 32 32 
           

Total adjustments related to Capital Projects Btu/kWh -408 -408 -408 -387 -376 -376 -376 -376 -376 -376 
           

            
           

Budgeted / Planned Auxiliary Load Changes                       
           

Reduced auxiliary load benefit of Budgeted / Planned Heat Rate 
Changes KW -100 -100 -100 -37 -6 -6 -6 -6 -6 -6            

Total Auxiliary Load Changes KW -100 -100 -100 -37 -6 -6 -6 -6 -6 -6 
           

            
           

Budgeted / Planned Net Dependable Rating Changes, (Net 
Basis)                                  

Clean air initiative: wet stack & baghouse MW 0 0 0 -1.5 -1.5 -1.5 -1.5 -1.5 -1.5 -1.5 
           

HP/IP/LP Turbine Upgrade MW 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 
           

Total Capacity Changes MW 17 17 17 16 16 16 16 16 16 16 
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Table 2 

Hunter Unit 2 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, Net basis  (Improvements are negative)                   

Plant controls replacement/Optimization system in place Btu/kWh -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 
           

Air Preheater Basket Replacement Btu/kWh -8 -8 -8 -8 -8 -8 -8 -8 -8 -8            
Turbine Upgrade DensePack Btu/kWh -249 -374 -374 -374 -374 -374 -374 -374 -374 -374 

           
Clean air initiative - Baghouse installation, wet stack Btu/kWh 23 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 

           

Clean air initiative - SCR Btu/kWh                 36 36            
Total adjustments related to Capital Projects Btu/kWh -234 -358 -358 358 -358 -358 -358 -358 -322 -322 

           

            
           

Budgeted / Planned Auxiliary Load Changes                       
           

Reduced auxiliary load benefit of Budgeted / Planned Heat Rate 
Changes KW 12 43 43 43 43 43 43 43 143 143            

Total Auxiliary Load Changes KW 12 43 43 43 43 43 43 43 143 143 
           

            
           

Budgeted / Planned Net Dependable Rating Changes, (Net 
Basis)                                  

Clean air initiative: Baghouse, wet stack  MW -1.48 -1.48 -1.48 -1.48 -1.48 -1.48 -1.48 -1.48 -1.48 -1.48 
           

Turbine Upgrade DensePack  MW 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0            
Clean air initiative - SCR MW                 -2.4 -2.4 

           
Total Capacity Changes MW 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 13.16 13.16 
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Table 3 

Hunter Unit 3 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, Net basis  (Improvements are negative)                   

Cooling tower replacement Btu/kWh   
    

-20 -20 -20 -20 -20 
           

Feedwater Htr replacement  - HP Btu/kWh -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 
           

Turbine Upgrade DensePack Btu/kWh   -284 -378 -378 -378 -378 -378 -378 -378 -378 
           

CAI work (SCR) Btu/kWh           0 0 0 0 0            
Total adjustments related to Capital Projects Btu/kWh -10 -294 -388 -388 -388 -408 -408 -408 -408 -408 

           

            
           

Budgeted / Planned Auxiliary Load Changes                       
           

Reduced auxiliary load benefit of Budgeted / Planned Heat Rate 
Changes KW -29 -86 -86 -86 -86 -86 -86 -86 -86 -86            

Total Auxiliary Load Changes KW -29 -86 -86 -86 -86 -86 -86 -86 -86 -86 
           

            
           

Budgeted / Planned Net Dependable Rating Changes, (Net 
Basis)                                  

Turbine Upgrade DensePack MW   19 19 19 19 19 19 19 19 19 
           

CAI work (SCR) MW   0 0 0 0 0 0 0 0 0 
           

Total Capacity Changes MW 0 18.9 18.9 18.9 18.9 18.9 18.9 18.9 18.9 18.9 
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1. Revision History 

Version Status Author Reason for Issue Date 
1   Original Submittal April 30, 2011 

     

     

 

2. Revision Control 

This document is maintained by the PacifiCorp Energy Asset Management group.  

 

3. Glossary of Terms 

3.1. Actual Net Heat Rate (Btu/kWh) 

Total actual heat input in Btu’s divided by actual net generation. 

3.2. As-built Net Heat Rate (Btu/kWh) 

Total guaranteed heat input, from the design heat balances in Btu’s 

divided by the guaranteed net generation, corrected for changes in 

equipment from design. This is the baseline number for the plant 

personnel when they make their annual reconciliation. 

3.3. British thermal unit (Btu) 

British thermal unit is defined as the amount of heat required to raise the 

temperature of one pound of water by one degree Fahrenheit. 

3.4. Gross Heat Rate (Btu/kWh) 

Total actual heat input in Btu’s divided by actual gross generation. 

3.5. Net Generation (kWh) 

Gross generation minus auxiliary or station usage 

3.6. Planned Net Heat Rate (Btu/kWh) 

Total budgeted heat input in Btu’s divided by the budgeted net generation. 

This number is the annual goal for the plant personnel to achieve. 

4. Overall Plan and Objectives 

4.1. Unit 1- Goals for 10-year plan 

Figure 1, in the appendix, shows the ten-year heat rate plan for Jim 

Bridger unit 1. The dip in the Planned Net Heat Rate in the year 2011 is 

due to the work that is scheduled to take place during the planned outage 

in 2010 (see section 7). 
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4.2. Unit 2 - Goals for 10-year Plan 

Figure 2, in the appendix, shows the ten-year heat rate plan for Jim 

Bridger unit 2. The dip in the Planned Net Heat Rate in the year 2014 is 

due to the work that is scheduled to take place during the planned outage 

in 2013 (see section 7). 

4.3. Unit 3 - Goals for 10-year Plan 

Figure 3, in the appendix, shows the ten-year heat rate plan for Jim 

Bridger unit 3. The dip in the Planned Net Heat Rate in the year 2012 is 

due to the work that is scheduled to take place during the planned outage 

in 2011 (see section 7). 

4.4. Unit 4 - Goals for 10-year Plan 

Figure 4, in the appendix, shows the ten-year heat rate plan for Jim 

Bridger unit 4. The dip in the Planned Net Heat Rate in the years 2013 is  

due to the work that is scheduled to take place during the planned outage 

in 2012 (see section 7). 

5. Performance against last year’s plan 

The 2010 accounting heat rates shown are markedly less than plan.  The 

units benefited by coal pile aerial survey adjustments that resulted in more 

tons on the pile than were being carried as “book” values.  As a result, the 

unit burn quantities were credited.  Additionally, Unit One greatly 

benefited from a replacement of the HP/IP turbine sections which reduced 

the unit heat rate.  Plans for successive turbine replacements are on hold 

until subsynchronous resonance issues between LP turbines and the 

transmission system are resolved. 

 

5.1. Unit 1 

Planned Net Heat Rate   10,360 

Reconciliation to Planned Net Heat Rate Planned Actual  

Boiler Losses 148  127  (21) 

Turbine Losses 757  239  (518) 

Other Losses (67) 67  134  

Actual Net Heat Rate   9,954  

 

Negative numbers in the table above are improvements to heat rate.  
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5.2. Unit 2 

Planned Net Heat Rate   10,448 

Reconciliation to Planned Net Heat Rate Planned Actual  

Boiler Losses 139  165 26 

Turbine Losses 673  515 -158 

Other Losses 94  59 -35 

Actual Net Heat Rate   10,281  

 

Negative numbers in the table above are improvements to heat rate.  

5.3. Unit 3 

Planned Net Heat Rate   10,351 

Reconciliation to Planned Net Heat Rate Planned Actual  

Boiler Losses 196  213  17  

Turbine Losses 579  516  (63) 

Other Losses 55  97  42  

Actual Net Heat Rate   10,347  

 

Negative numbers in the table above are improvements to heat rate.  

5.4. Unit 4 

Planned Net Heat Rate   10,366 

Reconciliation to Planned Net Heat Rate Planned Actual  

Boiler Losses 152  189  37  

Turbine Losses 640  502  (138) 

Other Losses 48  57  9  

Actual Net Heat Rate   10,273  

 

Negative numbers in the table above are improvements to heat rate.  

 

6. Major Losses for Current Planned Net Heat Rate 

This section of the heat rate plan identifies the reconciliation of the items that 

have the most impact between the As-built Net Heat Rate and the Planned Net 

Heat Rate. 
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6.1. Unit 1 

As-Built Net Heat Rate 9,520 

Boiler Losses 169 

Turbine Losses 613 

Other Losses 65 

Planned Net Heat Rate 10,367 

 

6.2. Unit 2 

As-Built Net Heat Rate 9,538 

Boiler Losses 147 

Turbine Losses 815 

Other Losses -14 

Planned Net Heat Rate 10,487 

 

6.3. Unit 3 

As-Built Net Heat Rate 9,529 

Boiler Losses 194 

Turbine Losses 817 

Other Losses -71 

Planned Net Heat Rate 10,469 

 

6.4. Unit 4 

As-Built Net Heat Rate 9,526 

Boiler Losses 161 

Turbine Losses 741 

Other Losses -1 

Planned Net Heat Rate 10,427 

 

 

7. Major Unit Specific Initiatives 

This section identifies the major planned capital and operational activities to 

improve or regain lost heat rate for the current 10-year plan.  Numbers inside 

parentheses are negative impact on heat rate and represent improvement to the 

overall unit efficiency. 

7.1. Unit 1 

Table 1 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate.  
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7.2. Unit 2 

Table 2 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate.   The turbine project originally 

planned for 2017 has been changed to a partial project (HP/IP) in 2013. 

7.3. Unit 3 

Table 3 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate.   The turbine upgrade planned 

for 2019 has been deferred indefinitely pending resolution of resonance 

issues. 

7.4. Unit 4 

Table 4 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate.  The turbine upgrade planned 

for 2016 has been deferred indefinitely pending resolution of resonance 

issues. 

  

8. Annual Review and Update 

This plan will be reviewed and updated annually by the Jim Bridger plant 

management team by April 30. 

 

9. Appendix 
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Figure 1 

Jim Bridger Unit 1 

10-year Plan Heat Rate Goals 

 

       

Jim Bridger 1 
     Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

As-Built Net Heat Rate, 
Btu/Kwh 9,533 9,520 9,533 9,520 9,521 9,520 9,520 9,520 9,520 9,520 9,520 9,520 9,520 9,520 9,520 

Planned Net Heat Rate 
(2011), Btu/Kwh 10,440 10,408 10,404 10,410 10,734 10,203  10,272  10,281  10,290  10,276  10,273  10,279  10,097  10,088  10,098  

Actual Net Heat Rate, 
Btu/Kwh 10,354 10,336 10,413 10,119 9,980 

          
Capacity Factor 2011, % 73.5% 88.3% 83.0% 86.9% 65.7% 89.0% 89.3% 87.5% 76.5% 88.2% 88.5% 87.7% 78.4% 88.4% 88.4% 

 

 

Figure 2 

Jim Bridger Unit 2 

10-year Plan Heat Rate Goals 

       

Jim Bridger 2 
     Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

As-Built Net Heat Rate, Btu/Kwh 9,535 9,525 9,535 9,533 9,542 9,538 9,538 9,538 9,538 9,538 9,538 9,538 9,538 9,538 9,538 
Planned Net Heat Rate (2011), 

Btu/Kwh 10,460 10,473 10,528 10,417 10,497 10,378  10,446  10,370  10,370  10,370  10,393  10,393  10,393  10,393  10,393  

Actual Net Heat Rate, Btu/Kwh 10,342 10,425 10,352 10,164 10,322 
          

Capacity Factor 2011, % 86.0% 86.1% 85.5% 71.4% 87.4% 87.0% 86.1% 78.1% 89.7% 88.6% 88.0% 77.9% 89.5% 89.4% 88.2% 
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Figure 3 

Jim Bridger Unit 3 

10-year Plan Heat Rate Goals 

       

Jim Bridger 3 
     Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

As-Built Net Heat Rate, 
Btu/Kwh 9,521 9,521 9,521 9,521 9,521 9,529 9,535 9,535 9,535 9,535 9,535 9,535 9,535 9,534 9,534 

Planned Net Heat Rate 
(2011), Btu/Kwh 10,590 10,513 10,479 10,350 10,361 10,372  10,390  10,386  10,377  10,489  10,427  10,311  10,299  10,299  10,299  

Actual Net Heat Rate, 
Btu/Kwh 10,491 10,496 10,300 10,174 10,387 

          
Capacity Factor 2011, % 83.4% 73.1% 89.2% 90.4% 84.7% 75.0% 90.2% 89.7% 88.5% 66.3% 89.8% 85.2% 88.4% 77.8% 90.2% 

 

 

 

 

Figure 4 

Jim Bridger Unit 4 

10-year Plan Heat Rate Goals 

       

Jim Bridger 4 
     Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

As-Built Net Heat Rate, Btu/Kwh 9,516 9,515 9,516 9,526 9,526 9,526 9,526 9,526 9,526 9,526 9,526 9,526 9,526 9,526 9,526 
Planned Net Heat Rate (2011), 

Btu/Kwh 10,468 10,539 10,473 10,365 10,346 10,275  10,377  10,375  10,346  10,336  10,147  10,095  10,002  9,992  10,058  

Actual Net Heat Rate, Btu/Kwh 10,530 10,571 10,319 10,098 
           

Capacity Factor 2011, % 81.3% 84.6% 71.1% 90.2% 85.1% 88.1% 77.3% 89.0% 88.4% 89.9% 67.9% 89.7% 84.9% 90.2% 79.8% 
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Table 1 

Jim Bridger Unit 1 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, Net basis  
(Improvements are negative)                       

Controls Upgrade Btu/kWh -70 -70 -70 -70 -70 -70 -70 -70 -70 -70 

Turbine Upgrade Dense Pack  Btu/kWh -100 -100 -100 -100 -100 -100 -100 -224 -313 -313 

Scrubber Upgrade Btu/kWh 50.6 50.6 50.6 50.6 50.6 50.6 50.6 50.6 50.6 50.6 

Total adjustments related to Capital Projects Btu/kWh -119 -119 -119 -119 -119 -119 -119 -243 -332 -332 

            Budgeted / Planned Auxiliary Load Changes                       

Reduced auxiliary load benefit of Budgeted / Planned 
Heat Rate Changes KW -204 -204 -204 -204 -204 -204 -204 -204 -204 -204 

Drag Chain conveyor KW -553 -553 -553 -553 -553 -553 -553 -553 -553 -553 

Total Auxiliary Load Changes KW -757 -757 -757 -757 -757 -757 -757 -757 -757 -757 

            Budgeted / Planned Net Dependable Rating 
Changes, (Net Basis)                       

Turbine Upgrade Dense Pack  MW 5.6 5.6 5.6 5.6 5.6 5.6 5.6 18 18.0 18.0 

Scrubber Upgrade  MW -3.1 -3.1 -3.1 -3.1 -3.1 -3.1 -3.1 -3.1 -3.1 -3.1 

Total Capacity Changes MW 2.5 2.5 2.5 2.5 2.5 2.5 2.5 14.9 14.9 14.9 
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Table 2 

Jim Bridger Unit 2 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, Net basis  
(Improvements are negative)                       

Controls Upgrade Btu/kWh -17.5 -17.5 -17.5 -17.5 -17.5 -17.5 -17.5 -17.5 -17.5 -17.5 

Turbine Upgrade Dense Pack Btu/kWh      -58 -100   -100 -100   -100  -100  -100  -100 

Scrubber Upgrade Btu/kWh 81.9 81.9 81.9 81.9 81.9 81.9 81.9 81.9 81.9 81.9 

Total adjustments related to Capital Projects Btu/kWh 64.4 64.4 6.4 -35.6 -35.6 -35.6 -35.6 -35.6 -35.6 -35.6 

            Budgeted / Planned Auxiliary Load Changes                       

Reduced auxiliary load benefit of Budgeted / Planned 
Heat Rate Changes KW -53 -53 -53 -53 -53 -53 -53 -53 -53 -53 

Drag Chain Conveyor KW -530 -530 -530 -530 -530 -530 -530 -530 -530 -530 

Clean Air Initiative - WFGD (90%) LNB KW 795 795 795 795 795 795 795 795 795 795 

Total Auxiliary Load Changes KW 211 211 211 211 211 211 211 211 211 211 

            Budgeted / Planned Net Dependable Rating 
Changes, (Net Basis)                       

Turbine Upgrade Dense Pack MW     4 4 4 4 4 4 4 4 

Scrubber Upgrade MW -3.0 -3.0 -3.0 -3.0 -3.0 -3.0 -3.0 -3.0 -3.0 -3.0 

Total Capacity Changes MW -3.0 -3.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
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Table 3 

Jim Bridger Unit 3 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, Net basis  
(Improvements are negative)                       

Turbine Upgrade Dense Pack Btu/kWh         0 0.0 0.0 0.0 0 0 

Scrubber upgrade Btu/kWh 32 54.1  54.1   54.1   54.1   54.1  54.1  54.1 54.1 54.1 

SCR addition  Btu/kWh         34 57.5 57.5 57.5 57.5 57.5 

Total adjustments related to Capital Projects Btu/kWh 32 54 54 54 88 112 112 112 112 112 

            Budgeted / Planned Auxiliary Load Changes                       

Clean Air Initiative - WFGD (90%) LNB KW 464 795 795 795 795 795 795 795 795 795 

Total Auxiliary Load Changes KW 464 795 795 795 795 795 795 795 795 795 

            Budgeted / Planned Net Dependable Rating 
Changes, (Net Basis)                       

Turbine Upgrade Dense Pack MW                 0 0 

Scrubber upgrade  MW -3.0 -3.0 -3.0 -3.0 -3.0 -3.0 -3.0 -3.0 -3.0 -3.0 

SCR addition MW         -3.2 -3.2 -3.2 -3.2 -3.2 -3.2 

Total Capacity Changes MW -3.0 -3.0 -3.0 -3.0 -6.2 -6.2 -6.2 -6.2 -6.2 -6.2 
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Table 4 

Jim Bridger Unit 4 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, Net basis  
(Improvements are negative)                       

41 Feedwater heater replacement Btu/kWh -70 -70 -70 -70 -70 -70 -70 -70 -70 -70 

Turbine Upgrade Dense Pack Btu/kWh           
     SCR  Btu/kWh           30 60 60 60 60 

Total adjustments related to Capital Projects Btu/kWh -70 -70 -70 -70 -70 -40 -10 -10 -10 -10 

            Budgeted / Planned Auxiliary Load Changes                       

Reduced auxiliary load benefit of Budgeted / Planned 
Heat Rate Changes KW -223 -223 -223 -223 -223 -223 -223 -223 -223 -223 

Clean Air Initiative - WFGD (90%) LNB KW 795 795 795 795 795 795 795 795 795 795 

Total Auxiliary Load Changes KW 572 572 572 572 572 572 572 572 572 572 

            Budgeted / Planned Net Dependable Rating 
Changes, (Net Basis)                       

Turbine Upgrade Dense Pack  MW           
     SCR  MW           -3.3 -3.3 -3.3 -3.3 -3.3 

Total Capacity Changes MW 0 0 0 0 0.00 -3.3 -3.3 -3.3 -3.3 -3.3 
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1. Revision History 

Version Status Author Reason for Issue Date 
1   Original Submittal April 26, 2011 

     

     

2. Revision Control 

This document is maintained by the PacifiCorp Energy Asset Management group.  

3. Glossary of Terms 

3.1. Actual Net Heat Rate (Btu/kWh) 

Total actual heat input in Btu’s divided by actual net generation. 

3.2. As-built Net Heat Rate (Btu/kWh) 

Total guaranteed heat input, from the design heat balances in Btu’s 

divided by the guaranteed net generation, corrected for changes in 

equipment from design. This is the baseline number for the plant 

personnel when they make their annual reconciliation. 

3.3. British thermal unit (Btu) 

British thermal unit is defined as the amount of heat required to raise the 

temperature of one pound of water by one degree Fahrenheit. 

3.4. Gross Heat Rate (Btu/kWh) 

Total actual heat input in Btu’s divided by actual gross generation. 

3.5. Net Generation (kWh) 

Gross generation minus auxiliary or station usage 

3.6. Planned Net Heat Rate (Btu/kWh) 

Total budgeted heat input in Btu’s divided by the budgeted net generation. 

This number is the annual goal for the plant personnel to achieve. 

4. Overall Plan and Objectives 

The overall heat rate strategy is to 1) minimize heat rate losses in our operating 

plants, 2) add new resources that are more heat rate efficient. 

 

4.1. Turbine Upgrades 

Improve Pacificorp Energy overall system heat rate by replacement of 

major turbine components.  Technology improvements in turbine steam 

path design should result in 1-3% more generated megawatts for the same 

amount of steam energy supplied.  No changes to the boiler capacity, fuel 

consumed, or stack emissions are expected.  These replacements are 

economical on the larger units, generally those over 350 MW.  Turbine 
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replacements will be done on the regular turbine / boiler outage cycle by 

unit.  

4.2. Availability Improvements 

Improvement in unit availability and reduction of forced outages will 

contribute to less low load operation (higher heat rate) and offline fuel use 

of offline electrical power use.  This will affect overall heat rate less than 

0.5 %.  

4.3. New Resources 

Increased demand will be met with natural gas fueled units.  Coal fueled 

units are already near their capacity, so any increase in demand will be 

provided by increasing capacity factors at the gas fueled units.   Fossil-

fueled system heat rate does not include the contribution of gas plant 

operation. 

5. Performance against last year’s plan 

Comparison of the planned heat rate and the actual heat rate is shown in Figure 1 

in the Appendix. 

6. Major Losses for Current Planned Net Heat Rate 

This section of the heat rate plan identifies the system influences that will affect 

the Planned Net Heat Rate. 

6.1. Increase in Demand Energy 

Increases in demand electrical energy will probably be made up with gas-

fueled generation.   

 

6.2. Displacement of Fossil-Fueled Generation with Non-Fossil Generation 

Increases in available generation from non-fossil sources (Wind, Hydro, 

Geothermal, and Solar) will displace fossil-fueled generation.  The 

displaced generation will tend to be gas-fueled generation due to fuel costs 

and the rapid response of gas-fueled generation to variable displacement.  

This will result in higher (worse) system fossil-fueled heat rate.  The 

opposite of this effect is also possible, that less non-fossil generation 

available will result in lower (better) fossil-fueled system heat rate. 

 

6.3. Environmental Plan Projects 

Environmental projects will increase the unit’s auxiliary load, which will 

result in an increase (worse) in heat rate.  There are several environmental 

projects scheduled over the next 10 years. 
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7. Major Initiatives 

This section identifies the major planned capital and operational activities to 

improve or regain lost heat rate for the current 10-year plan.  See Table 1. 

8. Annual Review and Update 

This plan will be reviewed and updated annually by the Pacificorp Energy 

management team by April 30. 

9. Appendix 
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Figure 1 

Pacificorp Energy 

10-year Plan Heat Rate Goals 

  

Fossil-Fueled System 
 

 
 

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 
Planned Net Heat Rate, 

Btu/Kwh 
            

10,755  
       

10,639  
       

10,571  
       

10,522  
       

10,471  
       

10,450  
       

10,465  
       

10,490  
       

10,454  
       

10,542  
       

10,406  
       

10,440  
       

10,455  
       

10,452  

Actual Net Heat Rate, Btu/Kwh 
            

10,590  
       

10,650  
       

10,549  
       

10,596  
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Table 1 

Pacificorp Energy 

10-year Plan Heat Rate Improvement Projects 

 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, Net basis  
(Improvements are negative)                       

System HR benefit of Turbine Upgrades Btu/kWh -57 -81 -87 -87 -91 -110 -115 -115 -115 -115 

System HR effect of Environmental Projects Btu/kWh 28 39 41 46 50 53 55 55 57 57 

System HR effect of Other Heat Rate Improvement Projects Btu/kWh -25 -24 -24 -24 -27 -29 -30 -29 -29 -29 

Total Adjustments from Heat Rate Improvement Projects Btu/kWh -55 -65 -70 -66 -67 -86 -90 -89 -87 -87 
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10. Required Signatures 

 

Corporate Heat Rate Engineer  Alan Jackson 

 

Signature: (on file) Date: 28 April 

2011 

 

Manager, Engineering/Environmental Greg Hunter 

 

Signature: (on file) Date: 28 April, 
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Managing Director, Generation Support Rod Roberts 

 

Signature: (on file) Date: 28 April,  

2011 
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1. Revision History 

Version Status Author Reason for Issue Date 
1   2011 Plan Issue April 30, 2011 

     

     

 

2. Revision Control 

This document is maintained by the PacifiCorp Energy Asset Management group.  

 

3. Glossary of Terms 

3.1. Actual Net Heat Rate (Btu/kWh) 

Total actual heat input in Btu’s divided by actual net generation. 

3.2. As-built Net Heat Rate (Btu/kWh) 

Total guaranteed heat input, from the design heat balances in Btu’s 

divided by the guaranteed net generation, corrected for changes in 

equipment from design. This is the baseline number for the plant 

personnel when they make their annual reconciliation. 

3.3. British thermal unit (Btu) 

British thermal unit is defined as the amount of heat required to raise the 

temperature of one pound of water by one degree Fahrenheit. 

3.4. Gross Heat Rate (Btu/kWh) 

Total actual heat input in Btu’s divided by actual gross generation. 

3.5. Net Generation (kWh) 

Gross generation minus auxiliary or station usage 

3.6. Planned Net Heat Rate (Btu/kWh) 

Total budgeted heat input in Btu’s divided by the budgeted net generation. 

This number is the annual goal for the plant personnel to achieve. 

4. Overall Plan and Objectives 

4.1. Unit 1- Goals for 10-year plan 

Figure 1, in the appendix, shows the ten-year heat rate plan for Wyodak 

unit 1. The decrease in Heat Rate for 2016 reflects the capital overhaul 

improvement projects. In 2011 the installation of a bag house will increase 

aux load for the plant causing a heat rate increase of 88 Btu/Kwh.  In 2016 

the major projects are air heater basket changeout and repairs and a turbine 

overhaul). 
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5. Performance against last year’s plan 

5.1. Unit 1 

Planned Net Heat Rate   11,743 

Reconciliation to Planned Net Heat Rate Planned Actual  

Boiler Losses 120  (89) (209) 

Turbine Losses 301  395  94  

Other Losses (4) 124  128  

Actual Net Heat Rate   11,756  

Negative numbers in the table above are improvements to heat rate.  

6. Major Losses for Current Planned Net Heat Rate 

This section of the heat rate plan identifies the reconciliation of the items that 

have the most impact between the As-built Net Heat Rate and the Planned Net 

Heat Rate. 

6.1. Unit 1 

 

As-Built Net Heat Rate 11,331  

Boiler Losses 120  

Turbine Losses 476  

Other Losses 203 

Planned Net Heat Rate 12,129 

 

 

7. Major Unit Specific Initiatives 

This section identifies the major planned capital and operational activities to 

improve or regain lost heat rate for the current 10-year plan. 

7.1. Unit 1 

Table 1 shows the capital projects included in the 10-year plan that 

contribute to the recovery of lost heat rate. Numbers inside parentheses are 

negative impact on heat rate and represent improvement to the overall unit 

efficiency.  

8. Annual Review and Update 

This plan will be reviewed and updated annually by the Wyodak plant 

management team by April 30. 

 

9. Appendix 
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Figure 1 

Wyodak Unit 1 

10-year Plan Heat Rate Goals 

 

       

Wyodak 
       Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

As-Built Net Heat Rate, Btu/Kwh 11,329 11,278 11,329 11,324 11,326 11,337 11,342 11,342 11,342 11,342 11,340 11,340 11,340 11,341 11,341 
Planned Net Heat Rate 2011, 

Btu/Kwh 12,110 11,921 12,009 11,704 11,743 12,129  11,916  11,941  11,952  11,967  11,592  11,598  11,635  11,717  11,709  

Actual Net Heat Rate, Btu/Kwh 11,644 11,535 11,511 11,780 11,756 
          

Capacity Factor 2011, % 80.2% 96.0% 95.6% 93.7% 96.2% 79.4% 91.3% 91.2% 91.2% 91.2% 82.4% 91.2% 94.1% 93.9% 93.8% 
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Table 1 

Wyodak Unit 1 

10-year Plan Heat Rate Improvement Projects 

 

  
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Budgeted / Planned Heat Rate Changes, 
Net basis  (Improvements are negative)                       

Low NOx burners installation Btu/kWh 50 75 75 75 75 75 75 75 75 75 

Air Heater Basket Replacement (hot and 
cold end) Btu/kWh           -15 -25 -15 -10 -10 

Major Pulverizer Overhauls Btu/kWh -30 -30 -30 -30 -30 -30 -30 -30 -30 -30 

CAI Upgrades DFGD, LNB, Baghouse Btu/kWh 58.8 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 

Total adjustments related to Capital 
Projects Btu/kWh 79 133 133 133 133 118 108 118 123 123 

            Budgeted / Planned Auxiliary Load 
Changes                       

Reduced auxiliary load benefit of Budgeted 
/ Planned Heat Rate Changes KW 64 145 145 145 145 96 64 96 113 113 

Total Auxiliary Load Changes KW 64 145 145 145 145 96 64 96 113 113 

            Budgeted / Planned Net Dependable 
Rating Changes, (Net Basis)                       

CAI Upgrades DFGD, LNB, Baghouse MW -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 

Total Capacity Changes MW -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 -2.6 
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10. Required Signatures 

 

Performance Engineer – Wyodak Plant  

 

Signature: (on file) Date: 08Apr11 

 

Manager, Engineering – Wyodak Plant Cory Bryngelson 

 

Signature: (on file) Date: 08Apr11 

 

Managing Director, Wyodak Plant Gary Harris 

 

Signature: (on file) Date: 08Apr11 
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