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EXECUTIVE SUMMARY 
 
This report summarizes the energy savings and related cost savings resulting from 
implementation of energy conservation measures as defined in the Scope of Work section of 
the Performance Agreement.  This, the first guarantee year began on June 1, 2009 and 
concluded on May 31, 2010. 
 
In general, the scope of work of this project included new and improved electronic  
temperature controls, new variable frequency drives, steam return pipe insulation, small boiler 
installation, new gas fired domestic water heater, new pool heater, and lighting controls. 
 
Once data is collected as the basis for establishing energy savings, adjustments to the 
measured data are taken in order that an apples-to-apples comparison is developed with 
respect to the guarantee. The most common adjustments are for weather, system operation 
mode, major changes to occupancy schedules, the impact of capital projects, and others. 
 
Utility cost savings for this project is measured as electrical and natural gas energy plus an 
incentive payment from Duke Power.  The value of energy saved is presented at baseline 
utility rates.  This is the savings value that is compared with the guaranteed savings.   
 
For this, the first year of ten, the value of energy saved as a result of this project was 
$489,274. This savings exceeded the guaranteed value of $260,530 by $228,744. 
.   
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BACKGROUND 
 
Installation of Energy Conservation Measures (ECM) was completed on or before May 31, 
2009, and included the following infrastructure upgrades: 
 

• ECM # 1a - Replacement of Energy Management System on Main Campus 
• ECM #1b - Addition of Variable Frequency Drives for Air Handling Unit Fans 
• ECM #3 - Insulation for Steam Condensate Return Piping in Tunnel 
• ECM #8 - Upgrade of HVAC Systems at Evandale 
• ECM #11 - Replacement of the Energy Management System at Harrison 
• ECM #14 - Gas Fired Domestic Water Heater at Main Campus 
• ECM #15 - Enhancement of the Controls in the ATLC 
• ECM #16 - Indoor Pool Heater 
• ECM #17 - Lighting Contols in Main Building 

 
No additional work beyond that outlined in the Performance Agreement was performed to 
develop the energy cost savings. 
 
This work is guaranteed to save energy at this facility with value equal to or in excess of 
$260,530 each year.  The savings will be for one year beginning with the month of July  
through the following June.  
 
The base year with which savings is compared is the calendar year of June, 2005 through 
May, 2006.  Note that the gas consumption baseline for this period that was published in the 
RFP documents was subsequently modified by agreement to account for reporting errors by 
CG&E. In determining final savings, actual energy costs are adjusted to make a “like basis” 
comparison of energy consumed in the subject year with that of the base year. Typical 
parameters requiring adjustments are operating schedules, operating practices, occupancy, 
building sizes, weather, and others. 
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SAVINGS 
 
 
Energy savings calculation practices were made as outlined in Exhibit D of the Performance 
Agreement.  In determining savings for this report, energy costs were calculated at rates 
stipulated in the contract in order to make a “like basis” comparison of energy consumed in the 
year under consideration with that of the base year.  The rates for this project are 
 

• Electrical demand at $15.84 per kw 
• Electrical consumption at $0.05172 per kwh 
• Natural gas at $1.31 per ccf or $13.10 per mcf 
 

 
 
Electrical consumption 
Metered savings after adjustments totaled 2,935,302  kwh.  The value of this savings is 
$151,814. 
 
Electrical demand 
Metered savings after adjustments totaled 2,956.4 kw.  The value of this savings is $46,829. 
 
Natural Gas 
Metered savings after adjustments totaled 220,159  ccf.  The value of this savings is $288,408. 
 
Metered data and savings calculations are included throughout the Appendix. 
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ADJUSTMENTS 

 
Adjustments are included for the following variances from baseline operating conditions. 
 
HDD (heating degree days) was approximately 5.8% more than the base year. Therefore, gas 
consumption has been decreased to baseline norm.  See Appendix III. 
 
CDD (cooling degree days) was approximately 22.4% lower than the base year.  Therefore, 
electrical consumption associated with cooling has been increased to baseline norm.  See 
Appendix II. 
 
Electrical demand for the Main Building has been decreased in the months of April and May to 
account for the presence of an operating mode that differs from baseline conditions.  See 
Appendix V. 

 
 
 
 

CONCLUSION 
 
Savings have been calculated in accordance with the Performance Agreement between 
Limbach and the Agency.  Adjustments were made for variances to baseline conditions and 
practices.  The value of these savings was then determined in Appendix I.  Through this 
process, it has been determined that the adjusted, metered savings  exceeded the guaranteed 
savings by the amount of $228,744.   
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Appendix I Savings Summary
Appendix II Electric
Appendix III Gas
Appendix IV Weather
Appendix V Demand Adjustment

kBtu = 1000 BTU
Btuh = BTUs per hours
Mcf = 1000 Cubic Feet
ccf = 100 Cubic Feet
W = Watts

kW = Kilowatts (1000W)
kWh = Kilowatt-Hours
HDD = Heating Degree Days (65F Base)
CDD = Cooling Degree Days (65F Base)

APPENDIX

DEFINITIONS
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STIPULATED SAVINGS Gas, CCF kwh kw VALUE
Lighting Controls - Main building 191,746         9,917$            
Indoor Pool Heater 6,379             330$               
Ice Thermal Energy Storage Controls 1,350         21,384$          
Duke Power Incentive (one time) 22,220$          

METERED SAVINGS Gas, CCF kwh kw
Total Campus Electrical 2,935,302 485.2 159,499$        
Demand Adjustment (Appendix V) 2,471.2 39,144$          
Total Campus Gas 220,159.0 288,408$        

TOTALS 220,159.0 2,935,302 2,956.4 487,052$        

Gas at $1.31 per ccf or $13.10 per mcf
Electrical Consumption at $0.05172 per kwh
Electrical Demand at $15.84 per kw

Duke Power Incentive spread over ten years

Total All Savings 

NOTE:  This first year savings report is based on results from the metered savings.  These metered results are 
inclusive of all ECMs executed and have significantly exceeded the guaranteed savings.   As a result, stipulated 
saving values are reported above, but not considered in the savings calculations.

SAVINGS SUMMARY

151,814$                                                  
288,408$                                                  

VALUE OF SAVINGS BASED ON METERED RESULTS

46,829$                                                    

2,222$                                                      

489,274$                                                  
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 Metered 
Consumption 

 Metered 
Demand 

 Weather 
Adjusted 

Consumption 
KWH KW KWH KW KWH KW

January 1,134,742        2,874      1,015,029         2,773          1,015,029      119,713      102        
February 1,082,882        2,877      1,023,876         2,851          1,023,876      59,006        27          
March 1,242,887        3,098      1,154,873         3,038          1,154,873      88,014        60          
April 1,379,995        3,435      1,120,840         3,339          1,120,840      259,155      96          
May 1,533,372        3,774      1,364,123         5,352          1,239,998      293,374      (1,578)    
June 1,562,838        3,426      1,320,183         3,297          1,186,627      376,211      129        
July 1,664,842        3,653      1,232,974         3,051          1,439,246      225,596      602        
August 1,758,227        3,566      1,254,219         3,137          1,375,879      382,348      429        
September 1,678,182        3,029      1,280,756         3,296          1,509,008      169,174      (267)       
October 1,427,422        3,318      1,037,935         2,991          1,037,935      389,487      327        
November 1,397,849        3,080      1,109,215         2,844          1,109,215      288,634      236        
December 1,290,264        2,747      1,005,674         2,425          1,005,674      284,590      322        

17,153,502      13,919,697       14,218,200    2,935,302   485        

KWH KW KWH KW
January 595,161           1,488      587,289            1,510           2009 -10 

February 604,699           1,488      609,603            1,555           a  b  c   d    
March 682,607           1,631      677,813            1,738           January NA NA NA NA

April 790,340           1,977      639,847            2,016           February NA NA NA NA
May 862,409           2,061      788,890            3,859           March NA NA NA NA
June 886,832           1,876      743,689            1779.0  April NA NA NA NA
July 925,493           2,112      682,671            1,603           May 1,037,935      2,887             202,063         1,239,998      

August 959,961           1,994      700,451            1,642           June 1,037,935      890                148,692         1,186,627      
September 960,679           1,544      709,550            1,862           July 1,037,935      1,021             401,311         1,439,246      

October 801,703           1,892      578,104            1,690           August 1,037,935      845                337,944         1,375,879      
November 753,263           1,656      638,010            1,546           September 1,037,935      2,428             471,073         1,509,008      
December 638,604           1,488      563,417            1,373           October 1,037,935      -                 -                 1,037,935      

Totals 9,461,751        7,919,334          November NA NA NA NA
 December NA NA NA NA
 Totals 

KWH KW KWH KW
January 23,280             88           20,340              65                a = base load = lower kwh for Oct or April

February 22,100             88           21,720              65                b = kwh used - base load / cdd = (kwh - a)/cdd = cooling kwh per cdd 
March 25,862             98           22,500              73                c = baseline cooling kwh = b X baseline cdd 

April 25,020             88           28,200              91                d = a + c if c is > 0 or =metered value if c < = 0. 
May 25,020             88           27,300              103             
June 32,160             91           26,700              83               
July 35,760             103         11,825              85               

August 27,720             88           28,500              85               
September 31,020             88           27,420              76               

October 25,140             88           20,880              75               
November 24,180             88           22,920              72               
December 20,220             88           21,120              67               

Totals 317,482           279,425            

Harrison Harrison
KWH KW KWH KW

January 50,896             186         34,696              85               
February 50,100             189         34,233              117             

March 48,815             187         31,558              114             
April 48,811             187         31,876              119             
May 54,585             188         35,037              140             
June 55,344             184         35,720              126             
July 78,437             215         37,062              138             

August 67,608             200         37,824              126             
September 64,935             189         32,076              116             

October 51,863             197         29,296              113             
November 49,755             187         33,392              113             
December 57,287             124         39,881              98               

Totals 678,436           412,651            

ATLC ATLC
KWH KW KWH KW

January 465,405           1,113      372,704            1,113          
February 405,983           1,113      358,320            1,113          

March 485,603           1,183      423,002            1,113          
April 515,824           1,183      420,917            1,113          
May 591,358           1,436      512,896            1,250          
June 588,502           1,276      514,074            1,309          
July 625,152           1,719      501,416            1,225          

August 702,938           1,602      487,444            1,284          
September 621,548           1,544      511,710            1,242          

October 548,716           1,892      409,655            1,113          
November 570,651           1,656      414,893            1,113          
December 574,153           1,488      381,256            887             

Totals 6,695,833        5,308,287         

 CORRECTION TO KWH FOR VARIATION OF CDD FROM BASELINE 

ELECTRICAL

Evandale Evandale

BASELINE Electrical 2009-10

Total Campus Savings

Main Building Main Building
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 Baseline Natural 
Gas 

  2009 - 10 
Metered Natural 

Gas  

 2009 - 10 
Adjusted* 

Natural Gas Savings
TOTAL CAMPUS TOTAL CAMPUS

CCF CCF CCF CCF
January 60,838                 52,706                 33,413                 8,132            
February 57,321                 48,171                 39,787                 9,150            
March 41,852                 31,512                 37,814                 10,340          
April 42,024                 20,060                 20,236                 21,964          
May 36,235                 6,386                   6,386                   29,849          
June 25,426                 4,617                   4,617                   20,809          
July 18,160                 4,579                   4,579                   13,581          
August 20,430                 4,519                   4,519                   15,911          
September 32,211                 8,489                   8,489                   23,722          
October 34,698                 26,851                 26,851                 7,847            
November 60,440                 34,504                 37,849                 25,936          
December 85,575                 52,657                 61,963                 32,918          
TOTALS 515,210               295,051               286,504               220,159        
*Adjusted for HDD variance from baseline

Main Building Main Building
Baseline 2009-10

January 32,420                 31,340                 
February 34,030                 27,850                 
March 24,550                 18,730                 
April 18,910                 12,310                 
May 17,950                 750                      
June 14,980                 970                      
July 7,550                   600                      
August 7,910                   730                      
September 13,100                 3,440                   
October 18,490                 17,620                 
November 31,560                 21,450                 
December 41,330                 32,030                 
Totals 262,780               167,820               

EVANDALE EVANDALE
Baseline 2009-10

January 3,628                   4,346                   
February 4,251                   3,977                   
March 3,522                   3,233                   
April 1,164                   1,596                   
May 825                      450                      
June 46                        2                          
July -                       2                          
August -                       2                          
September 81                        87                        
October 1,538                   1,273                   
November 2,920                   2,104                   
December 5,425                   3,730                   
Totals 23,400                 20,802                 

HARRISON HARRISON
Baseline 2009-10

January 3,020                   3,270                   
February 3,340                   3,304                   
March 2,630                   1,729                   
April 1,070                   764                      
May 870                      216                      
June 320                      75                        
July -                       57                        
August 40                        67                        
September 270                      172                      
October 1,380                   978                      
November 2,260                   1,860                   
December 4,360                   3,517                   
Totals 19,560                 16,009                 

ATLC ATLC
Baseline 2009-10

January 21,770                 13,750                 
February 15,700                 13,040                 
March 11,150                 7,820                   
April 20,880                 5,390                   
May 16,590                 4,970                   
June 10,080                 3,570                   
July 10,610                 3,920                   
August 12,480                 3,720                   
September 18,760                 4,790                   
October 13,290                 6,980                   
November 23,700                 9,090                   
December 34,460                 13,380                 
Totals 209,470               90,420                 

NATURAL GAS
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Order Baseline 2009 -10
7 February 0 0
8 March 0 0
9 April 0 0

10 May 26 17
11 June 70 113
12 July 167 317
1 August 393 191
2 September 400 256
3 October 194 100
4 November 36 4
5 December 0 0
6 January 0 0

1286 998

Order Baseline 2009-10
7 January 717 1131
8 February 840 1017
9 March 696 580

10 April 230 228
11 May 163 70
12 June 9 8
1 July 0 0
2 August 0 4
3 September 16 29
4 October 304 390
5 November 577 526
6 December 1072 911

4624 4894

CDD

HDD

WEATHER
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The Main Building meter read date is just after the first of each month so the April bill reflects the first 6 days or so of May.  At that time the ice bank was 
drained for an inspection and was not made operational until after May 1st.  The need for cooling and the unavailability of ice storage resulted in a demand peak.
Adjustment for this peak on the April bill is made using the demand average for July, August, and September (1702).  Adjustment = 2016 - 1702 = 314

In early June, 2010 the Ice storage system(Main Building) failed on a weekend.  When it was detected on Monday morning the building temperature was in the
mid 80's so all available chiller capacity was enabled which created an unusually high demand peak.  Because of the billing cycle it was included on the May bill.
Adjustment for this peak on the May bill is made using the demand average for July, August, and September (1702).  Adjustment = 3859 - 1702 = 2157

Combined demand adjustment = 314 + 2157 = 2471.20 kw

KWH KW KWH KW
January 595,161                 1,488                     587,289                 1,510                     

February 604,699                 1,488                     609,603                 1,555                     
March 682,607                 1,631                     677,813                 1,738                     

April 790,340                 1,977                     639,847                 2,016                     
May 862,409                 2,061                     788,890                 3,859                     
June 886,832                 1,876                     743,689                 1,779                     
July 925,493                 2,112                     682,671                 1,603                     

August 959,961                 1,994                     700,451                 1,642                     
September 960,679                 1,544                     709,550                 1,862                     

October 801,703                 1,892                     578,104                 1,690                     
November 753,263                 1,656                     638,010                 1,546                     
December 638,604                 1,488                     563,417                 1,373                     

Totals 9,461,751              7,919,334              

DEMAND ADJUSTMENT

Main Building Baseline Main Building Metering
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