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Appendix C: Utility Data and Trends 
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14 
Sam Bridwell │ Mechanical │ Dr. James Freihaut │ NEOMED RGE and CMU Expansion 

NEOMED RESEARCH AND GRADUATE EDUCATION + COMPARATIVE MEDICAL UNIT APPENDICES 

CHP Analysis        

         

         

  FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 

July 

$/kwh $0.070 $0.075 $0.072 $0.076 $0.105 $0.079 $0.086 

$/MMBTU $5.56 $7.11 $7.11 $7.93 $8.54 $7.96 $14.31 

Spark Gap $14.95 $14.90 $13.84 $14.34 $22.10 $15.25 $10.81 

kW 1515 1242 1340 1143 763 1116 1113 

MBH 3480 3691 3676 2971 2781 2719 2796 

λD 0.67 0.87 0.80 0.76 1.07 0.71 0.74 

Temperature 0 0 0 74° 74° 69° 69° 

August 

$/kwh $0.070 $0.069 $0.074 $0.074 $0.095 $0.079 $0.089 

$/MMBTU $5.29 $7.11 $7.11 $7.17 $8.51 $7.43 $10.64 

Spark Gap $15.36 $13.17 $14.57 $14.42 $19.45 $15.82 $15.50 

kW 1443 1348 1289 1276 862 1231 1122 

MBH 4630 3680 4247 2575 3214 2518 3059 

λD 0.94 0.80 0.97 0.59 1.09 0.60 0.80 

Temperature 0 0 0 73° 72° 73° 71° 

September 

$/kwh $0.070 $0.070 $0.073 $0.075 $0.088 $0.081 $0.086 

$/MMBTU $5.29 $7.11 $7.11 $9.86 $8.44 $7.26 $10.53 

Spark Gap $15.22 $13.53 $14.14 $12.23 $17.36 $16.54 $14.76 

kW 1355 1452 1283 1102 830 1178 1060 

MBH 3567 4042 4145 2882 2888 3128 3433 

λD 0.77 0.82 0.95 0.77 1.02 0.78 0.95 

Temperature 0 0 0 68° 62° 67° 68° 

October 

$/kwh $0.069 $0.075 $0.075 $0.074 $0.096 $0.076 $0.081 

$/MMBTU $5.29 $7.11 $7.11 $9.42 $7.46 $7.51 $10.54 

Spark Gap $14.89 $14.94 $14.82 $12.24 $20.54 $14.84 $13.28 

kW 1308 1205 1154 1053 725 1244 1101 

MBH 4110 5878 5189 3976 4632 2853 4836 

λD 0.92 1.43 1.32 1.11 1.87 0.67 1.29 

Temperature 0 0 0 54° 50° 59° 60° 

November 

$/kwh $0.069 $0.073 $0.069 $0.072 $0.097 $0.075 $0.083 

$/MMBTU $5.29 $7.11 $7.11 $11.32 $9.42 $8.44 $11.31 

Spark Gap $14.86 $14.15 $13.21 $9.70 $18.99 $13.53 $12.96 

kW 1113 1131 1100 1037 785 1089 999 

MBH 8705 6888 6182 5466 6751 6387 8427 

λD 2.29 1.78 1.65 1.54 2.52 1.72 2.47 

Temperature 0 0 44° 44° 45° 41° 46° 

 

 

 



 

15 
Sam Bridwell │ Mechanical │ Dr. James Freihaut │ NEOMED RGE and CMU Expansion 

NEOMED RESEARCH AND GRADUATE EDUCATION + COMPARATIVE MEDICAL UNIT APPENDICES 

CHP Analysis        

         

         

  FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 

December 

$/kwh $0.066 $0.069 $0.067 $0.080 $0.071 $0.074 $0.079 

$/MMBTU $5.29 $7.11 $7.11 $11.41 $10.46 $6.89 $11.54 

Spark Gap $14.10 $13.01 $12.46 $11.99 $10.33 $14.71 $11.52 

kW 1097 1101 1143 1047 1062 1071 965 

MBH 9492 8158 8685 9853 6845 8607 9079 

λD 2.54 2.17 2.23 2.76 1.89 2.35 2.76 

Temperature 0 0 31° 28° 38° 32° 31° 

January 

$/kwh $0.063 $0.066 $0.070 $0.112 $0.074 $0.075 $0.077 

$/MMBTU $5.29 $7.11 $7.11 $8.03 $7.04 $7.72 $11.33 

Spark Gap $13.11 $12.30 $13.26 $24.71 $14.75 $14.39 $11.10 

kW 1168 1132 1054 657 946 976 1015 

MBH 9647 11177 2166 6636 7092 7992 12374 

λD 2.42 2.89 0.60 2.96 2.20 2.40 3.57 

Temperature 0 0 27° 37° 32° 30° 28° 

February 

$/kwh $0.068 $0.066 $0.070 $0.090 $0.068 $0.074 $0.075 

$/MMBTU $5.70 $7.11 $7.11 $6.66 $7.17 $8.08 $10.37 

Spark Gap $14.17 $12.34 $13.29 $19.58 $12.84 $13.52 $11.73 

kW 1098 1125 1048 942 1080 1021 1017 

MBH 12770 12079 9432 9349 11986 12667 10676 

λD 3.41 3.15 2.64 2.91 3.25 3.64 3.08 

Temperature 0 0 31° 30° 20° 26° 20° 

March 

$/kwh $0.068 $0.069 $0.068 $0.093 $0.073 $0.075 $0.078 

$/MMBTU $5.29 $7.11 $7.11 $9.74 $8.41 $9.88 $10.76 

Spark Gap $14.76 $13.02 $12.83 $17.52 $12.95 $12.19 $12.20 

kW 1103 1079 1091 929 980 996 1000 

MBH 8393 8217 8535 7783 2394 9664 8613 

λD 2.23 2.23 2.29 2.45 0.72 2.84 2.52 

Temperature 0 0 34° 36° 42° 34° 32° 

April 

$/kwh $0.071 $0.066 $0.074 $0.092 $0.073 $0.075 $0.075 

$/MMBTU $5.29 $7.11 $7.11 $9.46 $8.91 $9.62 $9.29 

Spark Gap $15.62 $12.11 $14.65 $17.50 $12.52 $12.36 $12.81 

kW 1245 1163 1052 940 976 1045 1113 

MBH 6757 6945 5824 6019 11889 5923 6542 

λD 1.59 1.75 1.62 1.88 3.57 1.66 1.72 

Temperature 0 0 52° 53° 47° 53° 42° 

 

 

 



 

16 
Sam Bridwell │ Mechanical │ Dr. James Freihaut │ NEOMED RGE and CMU Expansion 

NEOMED RESEARCH AND GRADUATE EDUCATION + COMPARATIVE MEDICAL UNIT APPENDICES 

CHP Analysis        

         

         

  FY 03 FY 04 FY 05 FY 06 FY 07 FY 08 FY 09 

May 

$/kwh $0.070 $0.082 $0.072 $0.093 $0.073 $0.082 $0.084 

$/MMBTU $5.29 $7.11 $7.11 $9.03 $9.15 $10.36 $9.28 

Spark Gap $15.31 $16.78 $13.88 $18.28 $12.28 $13.59 $15.23 

kW 1155 1068 1088 893 1044 1015 1029 

MBH 4151 4847 5716 4022 3361 5156 4307 

λD 1.05 1.33 1.54 1.32 0.94 1.49 1.23 

Temperature 0 0 57° 59° 64° 56° 55° 

June 

$/kwh $0.068 $0.072 $0.078 $0.092 $0.081 $0.086 $0.085 

$/MMBTU $5.29 $7.11 $7.11 $8.25 $9.21 $11.30 $9.63 

Spark Gap $14.61 $14.11 $15.67 $18.86 $14.44 $13.95 $15.34 

kW 1338 1289 1165 869 1069 1091 1082 

MBH 4519 4394 3522 3577 3708 3977 3674 

λD 0.99 1.00 0.89 1.21 1.02 1.07 1.00 

Temperature 0 0 73° 67° 70° 69° 63° 

         

Yearly 

Average 

$/kwh $0.069 $0.071 $0.072 $0.085 $0.083 $0.078 $0.082 

$/MMBTU $5.35 $7.11 $7.11 $9.02 $8.56 $8.54 $10.80 

Spark Gap $14.75 $13.70 $13.89 $15.95 $15.71 $14.22 $13.10 

kW 1245 1195 1151 991 927 1089 1051 

MBH 6685 6666 5610 5426 5628 5966 6485 

λD 1.57 1.63 1.43 1.60 1.78 1.60 1.81 

Temperature 0 0 0 52 51 51 49 
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Sam Bridwell │ Mechanical │ Dr. James Freihaut │ NEOMED RGE and CMU Expansion 

NEOMED RESEARCH AND GRADUATE EDUCATION + COMPARATIVE MEDICAL UNIT APPENDICES 

CHP Analysis        

         

         

  FY 10 FY 11 FY 12 FY 13 FY 14  
Monthly 
Average 

July 

$/kwh $0.090 $0.076 $0.075 $0.074 $0.074  $0.080 

$/MMBTU $8.69 $8.16 $6.62 $5.76 $4.75  $7.98 

Spark Gap $17.75 $14.01 $15.43 $15.91 $16.83  $15.39 

kW 1114 1214 1031 1179 1689  1161 

MBH 3250 3066 2728 3297 5697  3132 

λD 0.85 0.74 0.78 0.82 0.99  0.80 

Temperature 68° 73° 70° 75 72    

August 

$/kwh $0.092 $0.074 $0.077 $0.076 $0.074  $0.079 

$/MMBTU $8.35 $8.32 $7.39 $6.41 $4.35  $7.61 

Spark Gap $18.48 $13.42 $15.25 $15.73 $17.30  $15.56 

kW 1098 1225 1207 1295 1627  1218 

MBH 3250 3503 2329 2882 5266  3262 

λD 0.87 0.84 0.57 0.65 0.95  0.79 

Temperature 71° 72° 77° 76 71    

September 

$/kwh $0.078 $0.075 $0.078 $0.076 $0.075  $0.077 

$/MMBTU $8.54 $8.19 $7.74 $6.74 $4.72  $7.89 

Spark Gap $14.42 $13.77 $15.05 $15.43 $17.18  $14.77 

kW 1148 1141 1079 1201 1697  1166 

MBH 4020 3915 2754 3127 4815  3446 

λD 1.03 1.01 0.75 0.76 0.83  0.87 

Temperature 64° 63° 70° 70 70    

October 

$/kwh $0.079 $0.078 $0.076 $0.076 $0.069  $0.078 

$/MMBTU $8.00 $8.82 $8.05 $6.90 $4.89  $7.84 

Spark Gap $15.18 $13.94 $14.17 $15.41 $15.26  $14.93 

kW 1041 983 1018 1077 1487  1083 

MBH 5754 4515 3481 4795 5364  4547 

λD 1.62 1.35 1.00 1.30 1.06  1.26 

Temperature 49° 52° 60° 56 61    

November 

$/kwh $0.077 $0.076 $0.074 $0.076 $0.067  $0.076 

$/MMBTU $8.99 $8.81 $8.10 $7.74 $4.61  $8.51 

Spark Gap $13.52 $13.37 $13.45 $14.51 $14.95  $13.84 

kW 1141 986 1069 1046 1537  1045 

MBH 6137 6185 5882 5567 7992  6598 

λD 1.58 1.84 1.61 1.56 1.52  1.87 

Temperature 45° 41° 51° 48 49    
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CHP Analysis        

         

         

  FY 10 FY 11 FY 12 FY 13 FY 14  
Monthly 
Average 

December 

$/kwh $0.077 $0.076 $0.073 $0.076 $0.066  $0.073 

$/MMBTU $7.67 $6.62 $7.46 $7.35 $4.01  $8.08 

Spark Gap $14.96 $15.56 $14.05 $15.03 $15.29  $13.43 

kW 1025 1017 1049 1047 1435  1057 

MBH 9033 10784 7337 7016 11906  8626 

λD 2.58 3.11 2.05 1.96 2.43  2.40 

Temperature 29° 24° 39° 40 34    

January 

$/kwh $0.077 $0.076 $0.074 $0.073 $0.066  $0.076 

$/MMBTU $7.34 $6.60 $6.79 $6.80 $3.91  $7.38 

Spark Gap $15.30 $15.58 $15.03 $14.61 $15.39  $14.92 

kW 984 914 903 1161 1560  992 

MBH 10446 11050 8741 8962 13258  8753 

λD 3.11 3.54 2.83 2.26 2.49  2.62 

Temperature 24° 22° 34° 33 28    

February 

$/kwh $0.078 $0.075 $0.072 $0.073 $0.067  $0.074 

$/MMBTU $7.38 $6.83 $6.93 $6.72 $4.85  $7.28 

Spark Gap $15.33 $15.15 $14.29 $14.70 $14.70  $14.27 

kW 946 938 973 1061 1479  1023 

MBH 11363 9322 7879 12598 13045  10920 

λD 3.52 2.91 2.37 3.48 2.58  3.12 

Temperature 25° 23° 33° 27 19    

March 

$/kwh $0.078 $0.076 $0.072 $0.072 $0.067  $0.075 

$/MMBTU $7.73 $7.43 $7.19 $8.11    $8.07 

Spark Gap $14.99 $14.81 $13.98 $13.09    $13.85 

kW 950 900 978 1039 1596  1004 

MBH 8501 6937 6252 10598    7808 

λD 2.62 2.26 1.87 2.99    2.28 

Temperature 41° 34° 35° 31 26    

April 

$/kwh $0.078 $0.076 $0.073 $0.073 $0.066  $0.075 

$/MMBTU $7.93 $7.30 $7.59 $7.34    $7.90 

Spark Gap $14.80 $14.84 $13.68 $14.07    $14.09 

kW 1083 948 1150 1146 1540  1078 

MBH 5369 4976 5299 7966    6683 

λD 1.45 1.54 1.35 2.04    1.83 

Temperature 53° 42° 53° 39 42    
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CHP Analysis        

         

         

  FY 10 FY 11 FY 12 FY 13 FY 14  
Monthly 
Average 

May 

$/kwh $0.078 $0.076 $0.077 $0.073    $0.078 

$/MMBTU $7.92 $7.35 $6.97 $7.15    $7.88 

Spark Gap $14.97 $14.85 $15.52 $14.22    $14.99 

kW 1002 1072 1032 1141    1049 

MBH 4975 2955 4249 4895    4421 

λD 1.45 0.81 1.21 1.26    1.24 

Temperature 60° 55° 55° 56      

June 

$/kwh $0.078 $0.073 $0.071 $0.075    $0.078 

$/MMBTU $7.89 $7.07 $5.76 $6.68    $7.75 

Spark Gap $14.94 $14.30 $14.97 $15.23    $15.13 

kW 1058 1028 1213 1314    1138 

MBH 3536 3331 3479 5373    3917 

λD 0.98 0.95 0.84 1.20    1.01 

Temperature 69° 68° 66° 65      

         

Yearly 

Average 

$/kwh $0.080 $0.075 $0.074 $0.074 $0.069  $0.077 

$/MMBTU $8.04 $7.62 $7.22 $6.97 $4.51  $7.85 

Spark Gap $15.39 $14.47 $14.57 $14.83 $15.69  $14.60 

kW 1049 1030 1059 1142 1565  1084 

MBH 6303 5878 5034 6423 8418  6010 

λD 1.76 1.67 1.39 1.65 1.58  1.63 

Temperature 50 47 54 51 0    
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Appendix D: Initial DOE CHP Screening 
Note: used 10-year average utility data for screening 

 

 

 

 

Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas

Note: The results of this screening analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

Loads

    Annual Hours of Operation 8,760 Annual operating hours with loads conducive to CHP

    Average Power Demand, kW 1,084 Average power demand during operating hours

    Annual Electricity Consumption, kWh 9,495,840

    Average Thermal Demand, MMBtu/hr 6.01

    Annual Thermal Demand,  MMBtu 52,648

Energy Costs Base Case CHP Case

    Boiler/Thermal Fuel Costs, $/MMBtu $7.85 $7.85

    CHP Fuel Costs, $MM/Btu $7.85

    Average Electricity Costs, $/kWh $0.077 Annual electricity costs (demand and commodity) divided by annual kWh

    Percent Average per kWh Electric Cost Avoided 0% Option 1 - Percent of average electricity costs per kWh saved by one kWh of CHP electricity - typically 70 to 95% (set to zero if using Option 2)

    Standby Rate, $/kW $0.05 Option 2 - Monthly $/kW standby charge based on CHP system capacity (set to zero if using Option 1)

Existing System

    Displaced Thermal Efficiency, % 90.0% Displaced onsite thermal (boiler, heater, etc) efficiency

CHP System

    Net CHP Power, kW 1,084 CHP System Specs C

    CHP Electric Efficiency, % (HHV) 36.8% CHP system specs C

    CHP Thermal Output, Btu/kWh 3,854 CHP system specs C

    CHP Thermal Output, MMBtu/hr 4.2 CHP system specs C

    CHP Power to Heat Ratio 0.89 Calculated based on CHP power output and thermal output

    CHP Availability, % 98% 90 to 98%

    Incremental O&M Costs, $/kWh $0.019 CHP system specs C

    Thermal Utilization, % 90% Amount of available thermal captured and used - typically 80 to 100%

    Total Installed Costs, $/kW $2,335 CHP system specs C

DOE TAP CHP Qualification Screen

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.
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Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas

Note: The results of this screening analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

Annual Energy Consumption Base Case CHP Case

    Purchased Electricity, kWh 9,495,840 189,917

    Generated Electricity, kWh 0 9,305,923

    On-site Boiler/Heater Thermal, MMBtu 52,648 20,372

    CHP Thermal, MMBtu 0 32,276

    Boiler/Heater Fuel, MMBtu 58,497 22,635

    CHP Fuel, MMBtu 0 86,210

  Total Fuel, MMBtu 58,497 108,845

Annual Operating Costs 

    Purchased Electricity, $ $731,180 $14,624

    Standby Charges (Option 2), $ $0 $650

    On-site Boiler/Heater Fuel, $ $459,204 $177,685

    CHP Fuel, $ $0 $676,749

    Incremental O&M, $ $0 $176,813

  Total Operating Costs, $ $1,190,384 $1,046,521

Simple Payback

    Annual Operating Savings $143,863

    Total Installed Costs $2,531,140

    Incentives $200,000

  Simple Payback, Years 16.2

Operating Costs to Generate

    Fuel Costs, $/kWh $0.073

    Thermal Credit, $/kWh ($0.030)

    Incremental O&M, $/kWh $0.019

  Total Operating Costs to Generate, $/kWh $0.061

DOE TAP CHP Qualification Screen

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.
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Appendix E: CHP Configurations Screening 
Option A: 1 GE Jenbacher J420 with process steam load 

 

Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas

Note: The results of this screening analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

Loads

    Annual Hours of Operation 8,760 Annual operating hours with loads conducive to CHP

    Average Power Demand, kW 1,565 Average power demand during operating hours

    Annual Electricity Consumption, kWh 13,709,400

    Average Thermal Demand, MMBtu/hr 4.82

    Annual Thermal Demand,  MMBtu 42,179

Energy Costs Base Case CHP Case

    Boiler/Thermal Fuel Costs, $/MMBtu $4.51 $4.51

    CHP Fuel Costs, $MM/Btu $4.51

    Average Electricity Costs, $/kWh $0.069

    Percent Average per kWh Electric Cost Avoided 0%

    Standby Rate, $/kW $0.05

Existing System

    Displaced Thermal Efficiency, % 85.0% Displaced onsite thermal (boiler, heater, etc) efficiency

CHP System

    Net CHP Power, kW 1,426

    CHP Electric Efficiency, % (HHV) 40.8%

    CHP Thermal Output, Btu/kWh 3,852

    CHP Thermal Output, MMBtu/hr 5.5

    CHP Power to Heat Ratio 0.89

    CHP Availability, % 98%

    Incremental O&M Costs, $/kWh $0.019

    Thermal Utilization, % 90%

    Total Installed Costs, $/kW $2,335

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.

DOE TAP CHP Qualification Screen
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Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas

Note: The results of this screening analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

Annual Energy Consumption Base Case CHP Case

    Purchased Electricity, kWh 13,709,400 1,467,475

    Generated Electricity, kWh 0 12,241,925

    On-site Boiler/Heater Thermal, MMBtu 42,179 0

    CHP Thermal, MMBtu 0 42,441

    Boiler/Heater Fuel, MMBtu 49,623 0

    CHP Fuel, MMBtu 0 102,326

  Total Fuel, MMBtu 49,623 102,326

Annual Operating Costs 

    Purchased Electricity, $ $945,949 $101,256

    Standby Charges (Option 2), $ $0 $856

    On-site Boiler/Heater Fuel, $ $223,799 $0

    CHP Fuel, $ $0 $461,490

    Incremental O&M, $ $0 $232,597

  Total Operating Costs, $ $1,169,748 $796,198

Simple Payback

    Annual Operating Savings $373,550

    Total Installed Costs $3,329,710

    Incentives $200,000

  Simple Payback, Years 8.4

Operating Costs to Generate

    Fuel Costs, $/kWh $0.038

    Thermal Credit, $/kWh ($0.018)

    Incremental O&M, $/kWh $0.019

  Total Operating Costs to Generate, $/kWh $0.038

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.

DOE TAP CHP Qualification Screen
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Option B: 2 GE Jenbacher J316 with process steam load 

 

 

 

Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas

Note: The results of this screening analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

Loads

    Annual Hours of Operation 8,760 Annual operating hours with loads conducive to CHP

    Average Power Demand, kW 1,565 Average power demand during operating hours

    Annual Electricity Consumption, kWh 13,709,400

    Average Thermal Demand, MMBtu/hr 4.82

    Annual Thermal Demand,  MMBtu 42,179

Energy Costs Base Case CHP Case

    Boiler/Thermal Fuel Costs, $/MMBtu $4.51 $4.51

    CHP Fuel Costs, $MM/Btu $4.51

    Average Electricity Costs, $/kWh $0.069

    Percent Average per kWh Electric Cost Avoided 0%

    Standby Rate, $/kW $0.05

Existing System

    Displaced Thermal Efficiency, % 85.0% Displaced onsite thermal (boiler, heater, etc) efficiency

CHP System

    Net CHP Power, kW 1,696

    CHP Electric Efficiency, % (HHV) 38.3%

    CHP Thermal Output, Btu/kWh 4,382

    CHP Thermal Output, MMBtu/hr 7.4

    CHP Power to Heat Ratio 0.78

    CHP Availability, % 98%

    Incremental O&M Costs, $/kWh $0.019

    Thermal Utilization, % 90%

    Total Installed Costs, $/kW $2,335

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.

DOE TAP CHP Qualification Screen
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Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas

Note: The results of this screening analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Annual Energy Consumption Base Case CHP Case

    Purchased Electricity, kWh 13,709,400 0

    Generated Electricity, kWh 0 13,709,400

    On-site Boiler/Heater Thermal, MMBtu 42,179 0

    CHP Thermal, MMBtu 0 54,068

    Boiler/Heater Fuel, MMBtu 49,623 0

    CHP Fuel, MMBtu 0 122,228

  Total Fuel, MMBtu 49,623 122,228

Annual Operating Costs 

    Purchased Electricity, $ $945,949 $0

    Standby Charges (Option 2), $ $0 $1,018

    On-site Boiler/Heater Fuel, $ $223,799 $0

    CHP Fuel, $ $0 $551,246

    Incremental O&M, $ $0 $260,479

  Total Operating Costs, $ $1,169,748 $812,742

Simple Payback

    Annual Operating Savings $357,005

    Total Installed Costs $3,960,160

    Incentives $200,000

  Simple Payback, Years 10.5

Operating Costs to Generate

    Fuel Costs, $/kWh $0.040

    Thermal Credit, $/kWh ($0.016)

    Incremental O&M, $/kWh $0.019

  Total Operating Costs to Generate, $/kWh $0.043

DOE TAP CHP Qualification Screen



 

26 
Sam Bridwell │ Mechanical │ Dr. James Freihaut │ NEOMED RGE and CMU Expansion 

NEOMED RESEARCH AND GRADUATE EDUCATION + COMPARATIVE MEDICAL UNIT APPENDICES 

Option C: 3 GE Jenbacher J312 with process steam load 

 

 

 

Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas

Note: The results of this screening analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

Loads

    Annual Hours of Operation 8,760 Annual operating hours with loads conducive to CHP

    Average Power Demand, kW 1,565 Average power demand during operating hours

    Annual Electricity Consumption, kWh 13,709,400

    Average Thermal Demand, MMBtu/hr 4.82

    Annual Thermal Demand,  MMBtu 42,179

Energy Costs Base Case CHP Case

    Boiler/Thermal Fuel Costs, $/MMBtu $4.51 $4.51

    CHP Fuel Costs, $MM/Btu $4.51

    Average Electricity Costs, $/kWh $0.069

    Percent Average per kWh Electric Cost Avoided 0%

    Standby Rate, $/kW $0.05

Existing System

    Displaced Thermal Efficiency, % 85.0% Displaced onsite thermal (boiler, heater, etc) efficiency

CHP System

    Net CHP Power, kW 1,899

    CHP Electric Efficiency, % (HHV) 38.1%

    CHP Thermal Output, Btu/kWh 4,387

    CHP Thermal Output, MMBtu/hr 8.3

    CHP Power to Heat Ratio 0.78

    CHP Availability, % 98%

    Incremental O&M Costs, $/kWh $0.021

    Thermal Utilization, % 90%

    Total Installed Costs, $/kW $2,737

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.

DOE TAP CHP Qualification Screen
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Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas

Note: The results of this screening analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Annual Energy Consumption Base Case CHP Case

    Purchased Electricity, kWh 13,709,400 -2,593,135

    Generated Electricity, kWh 0 16,302,535

    On-site Boiler/Heater Thermal, MMBtu 42,179 0

    CHP Thermal, MMBtu 0 64,368

    Boiler/Heater Fuel, MMBtu 49,623 0

    CHP Fuel, MMBtu 0 145,957

  Total Fuel, MMBtu 49,623 145,957

Annual Operating Costs 

    Purchased Electricity, $ $945,949 -$178,926

    Standby Charges (Option 2), $ $0 $1,139

    On-site Boiler/Heater Fuel, $ $223,799 $0

    CHP Fuel, $ $0 $658,267

    Incremental O&M, $ $0 $342,353

  Total Operating Costs, $ $1,169,748 $822,833

Simple Payback

    Annual Operating Savings $346,915

    Total Installed Costs $5,197,563

    Incentives $200,000

  Simple Payback, Years 14.4

Operating Costs to Generate

    Fuel Costs, $/kWh $0.040

    Thermal Credit, $/kWh ($0.014)

    Incremental O&M, $/kWh $0.021

  Total Operating Costs to Generate, $/kWh $0.048

DOE TAP CHP Qualification Screen
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Option B: 1 GE Jenbacher J420 with trigeneration, absorption cooling sized to thermal output 

 

Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

Loads

    Annual Hours of Operation 8,760

    Average Power Demand, kW 1,565 Average power demand during operating hours

    Annual Hours of Cooling Demand 2,520

    Annual Hours of Heating Demand 6,240

    Annual Electricity Consumption, kWh 13,709,400

    Average Heating Demand, MMBtu/hr 8.42 CHP sytem sized to heating load, if heating = 0, CHP sizing based on cooling thermal load

    Annual Heating Demand, MMBtu 52,541

    Average Cooling Demand, Tons 394 2014 cooling

  Average Power Demand without Cooling, kW 1,329 CHP system sized not to exceed this capacity

  Average Thermal Requirements for Cooling, MMBtu/hr 6.75 Thermal requirements for Single Effect Chiller

  Average Thermal Requirements for Cooling, MMBtu/hr #REF! Thermal requirements for Double Effect Chiller

  Annual Cooling Demand,  Tons 992,880

Energy Costs Base Case CHP Case

    Boiler/Thermal Fuel Costs, $/MMBtu $4.51 $4.51

    CHP Fuel Costs, $MM/Btu $4.51

    Average Electricity Costs, $/kWh 0.069

    Cooling Electricity Costs, $/kWh $0.069

    Percent Average per kWh Electric Cost Avoided 0%

    Standby Rate, $/kW $0.05

Existing System

    Displaced Thermal Efficiency, % 90.0%

    Existing Chiller Power Requirements, kWh/Ton 0.60

Heating hours 

determined by annual 

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.

Cooling hours are an 

input

DOE TAP CHP Qualification Screen



 

29 
Sam Bridwell │ Mechanical │ Dr. James Freihaut │ NEOMED RGE and CMU Expansion 

NEOMED RESEARCH AND GRADUATE EDUCATION + COMPARATIVE MEDICAL UNIT APPENDICES 

 

Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

CHP System CHP Cooling

Single Effect

    Net CHP Power, kW 1,426

    CHP Electric Efficiency, % (HHV) 40.8%

    CHP Thermal Output, Btu/kWh (Available Heating) 3,852

    CHP Thermal Output, MMBtu/hr (Available Heating) 5.49

    CHP Thermal Output, Btu/kWh (Available Cooling) 3,274

    CHP Thermal Output, MMBtu/hr (Available Cooling) 4.67

    CHP Power to Heat Ratio 0.89

    CHP Availability, % 98%

    Incremental O&M Costs for CHP, $/kWh $0.019

    Incremental O&M Costs for chiller, $/Ton-Year $30.00

    CHP Installed Costs, $/kW (without chillers) $2,335

    Thermal Utilization, % 90%

CHP Cooling 

   Absorption Chiller COP 0.7

   Absorption Chiller Capacity, Tons 245

   Absorption Installed Costs, $/Ton $1,720

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.

DOE TAP CHP Qualification Screen
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Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Annual Energy Consumption CHP Cooling

Base Case Single Effect

    Purchased Electricity, kWh 13,709,400 1,104,259

    Generated Electricity, kWh 0 12,241,925

    Annual Cooling Demand, Tons 992,880 992,880

    Electric Cooling, Tons 992,880 387,519

    Cooling Electricity, kWh 595,728 232,511

    CHP Cooling, Tons 0 605,361

    On-site Boiler/Heater Thermal Demand, MMBtu 52,541 22,309

    Boiler/Heater Fuel, MMBtu 58,379 24,788

    CHP Heating, MMBtu 0 30,232

    CHP Fuel, MMBtu 0 102,326

  Total Fuel, MMBtu 58,379 127,114

Annual Operating Costs 

    Purchased Electricity, $ $945,949 $76,194

    Standby Charges (Option 2), $ $0 $856

    On-site Boiler/Heater Fuel, $ $263,288 $111,793

    CHP Fuel, $ $0 $461,490

    Incremental O&M, $ $0 $239,950

  Total Operating Costs, $ $1,209,236 $890,283

Simple Payback

    Annual Operating Savings, $ $318,953

    Chiller Installed Costs, $/kW $296

    Total CHP System Costs, $/kW (including chiller) $2,631

    Total Installed Costs $3,751,325

    Incentives $200,000

  Simple Payback, Years 11.1

Operating Costs to Generate, $/kWh

  Fuel Costs, $/kWh $0.038

  Cooling Credit, $/kWh $0.000

  Heating Credit, $/kWh ($0.012)

  Incremental O&M, $/kWh $0.020

Total Operating Costs to Generate, $/kWh $0.045

DOE TAP CHP Qualification Screen
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Option E: 2 GE Jenbacher J316 with trigeneration, absorption cooling sized to thermal output 

 

Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

Loads

    Annual Hours of Operation 8,760

    Average Power Demand, kW 1,565 Average power demand during operating hours

    Annual Hours of Cooling Demand 2,520

    Annual Hours of Heating Demand 6,240

    Annual Electricity Consumption, kWh 13,709,400

    Average Heating Demand, MMBtu/hr 8.42 CHP sytem sized to heating load, if heating = 0, CHP sizing based on cooling thermal load

    Annual Heating Demand, MMBtu 52,541

    Average Cooling Demand, Tons 394

  Average Power Demand without Cooling, kW 1,329 CHP system sized not to exceed this capacity

  Average Thermal Requirements for Cooling, MMBtu/hr 6.75 Thermal requirements for Single Effect Chiller

  Average Thermal Requirements for Cooling, MMBtu/hr #REF! Thermal requirements for Double Effect Chiller

  Annual Cooling Demand,  Tons 992,880

Energy Costs Base Case CHP Case

    Boiler/Thermal Fuel Costs, $/MMBtu $4.51 $4.51

    CHP Fuel Costs, $MM/Btu $4.51

    Average Electricity Costs, $/kWh 0.069

    Cooling Electricity Costs, $/kWh $0.069

    Percent Average per kWh Electric Cost Avoided 0%

    Standby Rate, $/kW $0.05

Existing System

    Displaced Thermal Efficiency, % 90.0%

    Existing Chiller Power Requirements, kWh/Ton 0.60

Heating hours 

determined by annual 

DOE TAP CHP Qualification Screen

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.

Cooling hours are an 

input
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Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

CHP System CHP Cooling

Single Effect

    Net CHP Power, kW 1,696

    CHP Electric Efficiency, % (HHV) 38.3%

    CHP Thermal Output, Btu/kWh (Available Heating) 4,382

    CHP Thermal Output, MMBtu/hr (Available Heating) 7.43

    CHP Thermal Output, Btu/kWh (Available Cooling) 3,725

    CHP Thermal Output, MMBtu/hr (Available Cooling) 6.32

    CHP Power to Heat Ratio 0.78

    CHP Availability, % 98%

    Incremental O&M Costs for CHP, $/kWh $0.019

    Incremental O&M Costs for chiller, $/Ton-Year $30.00

    CHP Installed Costs, $/kW (without chillers) $2,335

    Thermal Utilization, % 90%

CHP Cooling 

   Absorption Chiller COP 0.7

   Absorption Chiller Capacity, Tons 332

   Absorption Installed Costs, $/Ton $1,350

DOE TAP CHP Qualification Screen

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.
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Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Annual Energy Consumption CHP Cooling

Base Case Single Effect

    Purchased Electricity, kWh 13,709,400 -1,341,851

    Generated Electricity, kWh 0 14,559,821

    Annual Cooling Demand, Tons 992,880 992,880

    Electric Cooling, Tons 992,880 173,830

    Cooling Electricity, kWh 595,728 104,298

    CHP Cooling, Tons 0 819,050

    On-site Boiler/Heater Thermal Demand, MMBtu 52,541 11,637

    Boiler/Heater Fuel, MMBtu 58,379 12,931

    CHP Heating, MMBtu 0 40,903

    CHP Fuel, MMBtu 0 129,810

  Total Fuel, MMBtu 58,379 142,740

Annual Operating Costs 

    Purchased Electricity, $ $945,949 -$92,588

    Standby Charges (Option 2), $ $0 $1,018

    On-site Boiler/Heater Fuel, $ $263,288 $58,317

    CHP Fuel, $ $0 $585,441

    Incremental O&M, $ $0 $286,586

  Total Operating Costs, $ $1,209,236 $838,774

Simple Payback

    Annual Operating Savings, $ $370,463

    Chiller Installed Costs, $/kW $264

    Total CHP System Costs, $/kW (including chiller) $2,599

    Total Installed Costs $4,407,892

    Incentives $200,000

  Simple Payback, Years 11.4

Operating Costs to Generate, $/kWh

  Fuel Costs, $/kWh $0.040

  Cooling Credit, $/kWh $0.000

  Heating Credit, $/kWh ($0.014)

  Incremental O&M, $/kWh $0.020

Total Operating Costs to Generate, $/kWh $0.046

DOE TAP CHP Qualification Screen
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Option F: 3 GE Jenbacher J312 with trigeneration, absorption cooling sized to thermal output 

 

Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

Loads

    Annual Hours of Operation 8,760

    Average Power Demand, kW 1,565 Average power demand during operating hours

    Annual Hours of Cooling Demand 2,520

    Annual Hours of Heating Demand 6,240

    Annual Electricity Consumption, kWh 13,709,400

    Average Heating Demand, MMBtu/hr 8.42 CHP sytem sized to heating load, if heating = 0, CHP sizing based on cooling thermal load

    Annual Heating Demand, MMBtu 52,541

    Average Cooling Demand, Tons 394

  Average Power Demand without Cooling, kW 1,329 CHP system sized not to exceed this capacity

  Average Thermal Requirements for Cooling, MMBtu/hr 6.75 Thermal requirements for Single Effect Chiller

  Average Thermal Requirements for Cooling, MMBtu/hr #REF! Thermal requirements for Double Effect Chiller

  Annual Cooling Demand,  Tons 992,880

Energy Costs Base Case CHP Case

    Boiler/Thermal Fuel Costs, $/MMBtu $4.51 $4.51

    CHP Fuel Costs, $MM/Btu $4.51

    Average Electricity Costs, $/kWh 0.069

    Cooling Electricity Costs, $/kWh $0.069

    Percent Average per kWh Electric Cost Avoided 0%

    Standby Rate, $/kW $0.05

Existing System

    Displaced Thermal Efficiency, % 90.0%

    Existing Chiller Power Requirements, kWh/Ton 0.60

Heating hours 

determined by annual 

DOE TAP CHP Qualification Screen

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.

Cooling hours are an 

input
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Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

CHP System CHP Cooling

Single Effect

    Net CHP Power, kW 1,899

    CHP Electric Efficiency, % (HHV) 38.1%

    CHP Thermal Output, Btu/kWh (Available Heating) 4,387

    CHP Thermal Output, MMBtu/hr (Available Heating) 8.33

    CHP Thermal Output, Btu/kWh (Available Cooling) 3,729

    CHP Thermal Output, MMBtu/hr (Available Cooling) 7.08

    CHP Power to Heat Ratio 0.78

    CHP Availability, % 98%

    Incremental O&M Costs for CHP, $/kWh $0.021

    Incremental O&M Costs for chiller, $/Ton-Year $30.00

    CHP Installed Costs, $/kW (without chillers) $2,737

    Thermal Utilization, % 90%

CHP Cooling 

   Absorption Chiller COP 0.7

   Absorption Chiller Capacity, Tons 372

   Absorption Installed Costs, $/Ton $1,350

DOE TAP CHP Qualification Screen

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.
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Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Annual Energy Consumption CHP Cooling

Base Case Single Effect

    Purchased Electricity, kWh 13,709,400 -3,144,010

    Generated Electricity, kWh 0 16,302,535

    Annual Cooling Demand, Tons 992,880 992,880

    Electric Cooling, Tons 992,880 74,755

    Cooling Electricity, kWh 595,728 44,853

    CHP Cooling, Tons 0 918,125

    On-site Boiler/Heater Thermal Demand, MMBtu 52,541 6,690

    Boiler/Heater Fuel, MMBtu 58,379 7,433

    CHP Heating, MMBtu 0 45,851

    CHP Fuel, MMBtu 0 145,957

  Total Fuel, MMBtu 58,379 153,390

Annual Operating Costs 

    Purchased Electricity, $ $945,949 -$216,937

    Standby Charges (Option 2), $ $0 $1,139

    On-site Boiler/Heater Fuel, $ $263,288 $33,523

    CHP Fuel, $ $0 $658,267

    Incremental O&M, $ $0 $353,506

  Total Operating Costs, $ $1,209,236 $829,498

Simple Payback

    Annual Operating Savings, $ $379,738

    Chiller Installed Costs, $/kW $264

    Total CHP System Costs, $/kW (including chiller) $3,001

    Total Installed Costs $5,699,454

    Incentives $200,000

  Simple Payback, Years 14.5

Operating Costs to Generate, $/kWh

  Fuel Costs, $/kWh $0.040

  Cooling Credit, $/kWh $0.000

  Heating Credit, $/kWh ($0.014)

  Incremental O&M, $/kWh $0.022

Total Operating Costs to Generate, $/kWh $0.048

DOE TAP CHP Qualification Screen
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Option G: 1 GE Jenbacher J420 with trigeneration, full load absorption cooling with boiler makeup 

 

Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

Loads

    Annual Hours of Operation 8,760

    Average Power Demand, kW 1,565 Average power demand during operating hours

    Annual Hours of Cooling Demand 2,520

    Annual Hours of Heating Demand 6,240

    Annual Electricity Consumption, kWh 13,709,400

    Average Heating Demand, MMBtu/hr 8.42 CHP sytem sized to heating load, if heating = 0, CHP sizing based on cooling thermal load

    Annual Heating Demand, MMBtu 52,541

    Average Cooling Demand, Tons 394 2014 cooling

  Average Power Demand without Cooling, kW 1,329 CHP system sized not to exceed this capacity

  Average Thermal Requirements for Cooling, MMBtu/hr 6.75 Thermal requirements for Single Effect Chiller

  Average Thermal Requirements for Cooling, MMBtu/hr #REF! Thermal requirements for Double Effect Chiller

  Annual Cooling Demand,  Tons 992,880

Energy Costs Base Case CHP Case

    Boiler/Thermal Fuel Costs, $/MMBtu $4.51 $4.51

    CHP Fuel Costs, $MM/Btu $4.51

    Average Electricity Costs, $/kWh 0.069

    Cooling Electricity Costs, $/kWh $0.069

    Percent Average per kWh Electric Cost Avoided 0%

    Standby Rate, $/kW $0.05

Existing System

    Displaced Thermal Efficiency, % 90.0%

    Existing Chiller Power Requirements, kWh/Ton 0.60

Heating hours 

determined by annual 

DOE TAP CHP Qualification Screen

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.

Cooling hours are an 

input
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Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

CHP System CHP Cooling

Single Effect

    Net CHP Power, kW 1,426

    CHP Electric Efficiency, % (HHV) 40.8%

    CHP Thermal Output, Btu/kWh (Available Heating) 3,852

    CHP Thermal Output, MMBtu/hr (Available Heating) 5.49

    CHP Thermal Output, Btu/kWh (Available Cooling) 3,274

    CHP Thermal Output, MMBtu/hr (Available Cooling) 4.67

    CHP Power to Heat Ratio 0.89

    CHP Availability, % 98%

    Incremental O&M Costs for CHP, $/kWh $0.019

    Incremental O&M Costs for chiller, $/Ton-Year $30.00

    CHP Installed Costs, $/kW (without chillers) $2,335

    Thermal Utilization, % 90%

CHP Cooling 

   Absorption Chiller COP 0.7

   Absorption Chiller Capacity, Tons 245

   Absorption Installed Costs, $/Ton $1,720

tons made up by boiler 154

MMBTU/hr 1.85

DOE TAP CHP Qualification Screen

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.
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Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Annual Energy Consumption CHP Cooling

Base Case Single Effect

    Purchased Electricity, kWh 13,709,400 871,747

    Generated Electricity, kWh 0 12,241,925

    Annual Cooling Demand, Tons 992,880 992,880

    Electric Cooling, Tons 992,880 0

    Cooling Electricity, kWh 595,728 0

    CHP Cooling, Tons 0 992,880

    On-site Boiler/Heater Thermal Demand, MMBtu 52,541 26,959

    Boiler/Heater Fuel, MMBtu 58,379 29,955

    CHP Heating, MMBtu 0 30,232

    CHP Fuel, MMBtu 0 102,326

  Total Fuel, MMBtu 58,379 132,281

Annual Operating Costs 

    Purchased Electricity, $ $945,949 $60,151

    Standby Charges (Option 2), $ $0 $856

    On-site Boiler/Heater Fuel, $ $263,288 $135,096

    CHP Fuel, $ $0 $461,490

    Incremental O&M, $ $0 $239,950

  Total Operating Costs, $ $1,209,236 $897,543

Simple Payback

    Annual Operating Savings, $ $311,694

    Chiller Installed Costs, $/kW $296

    Total CHP System Costs, $/kW (including chiller) $2,631

    Total Installed Costs $3,751,325

    Incentives $200,000

  Simple Payback, Years 11.4

Operating Costs to Generate, $/kWh

  Fuel Costs, $/kWh $0.038

  Cooling Credit, $/kWh $0.000

  Heating Credit, $/kWh ($0.010)

  Incremental O&M, $/kWh $0.020

Total Operating Costs to Generate, $/kWh $0.047

DOE TAP CHP Qualification Screen
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Option H: 2 GE Jenbacher J316 with trigeneration, full load absorption cooling with boiler makeup 

 

Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

Loads

    Annual Hours of Operation 8,760

    Average Power Demand, kW 1,565 Average power demand during operating hours

    Annual Hours of Cooling Demand 2,520

    Annual Hours of Heating Demand 6,240

    Annual Electricity Consumption, kWh 13,709,400

    Average Heating Demand, MMBtu/hr 8.42 CHP sytem sized to heating load, if heating = 0, CHP sizing based on cooling thermal load

    Annual Heating Demand, MMBtu 52,541

    Average Cooling Demand, Tons 394

  Average Power Demand without Cooling, kW 1,329 CHP system sized not to exceed this capacity

  Average Thermal Requirements for Cooling, MMBtu/hr 6.75 Thermal requirements for Single Effect Chiller

  Average Thermal Requirements for Cooling, MMBtu/hr #REF! Thermal requirements for Double Effect Chiller

  Annual Cooling Demand,  Tons 992,880

Energy Costs Base Case CHP Case

    Boiler/Thermal Fuel Costs, $/MMBtu $4.51 $4.51

    CHP Fuel Costs, $MM/Btu $4.51

    Average Electricity Costs, $/kWh 0.069

    Cooling Electricity Costs, $/kWh $0.069

    Percent Average per kWh Electric Cost Avoided 0%

    Standby Rate, $/kW $0.05

Existing System

    Displaced Thermal Efficiency, % 90.0%

    Existing Chiller Power Requirements, kWh/Ton 0.60

Heating hours 

determined by annual 

DOE TAP CHP Qualification Screen

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.

Cooling hours are an 

input
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Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

CHP System CHP Cooling

Single Effect

    Net CHP Power, kW 1,696

    CHP Electric Efficiency, % (HHV) 38.3%

    CHP Thermal Output, Btu/kWh (Available Heating) 4,382

    CHP Thermal Output, MMBtu/hr (Available Heating) 7.43

    CHP Thermal Output, Btu/kWh (Available Cooling) 3,725

    CHP Thermal Output, MMBtu/hr (Available Cooling) 6.32

    CHP Power to Heat Ratio 0.78

    CHP Availability, % 98%

    Incremental O&M Costs for CHP, $/kWh $0.019

    Incremental O&M Costs for chiller, $/Ton-Year $30.00

    CHP Installed Costs, $/kW (without chillers) $2,335

    Thermal Utilization, % 90%

CHP Cooling 

   Absorption Chiller COP 0.7

   Absorption Chiller Capacity, Tons 332

   Absorption Installed Costs, $/Ton $1,350

tons made up by boiler 69

MMBTU/hr 0.83

DOE TAP CHP Qualification Screen

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.
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Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Annual Energy Consumption CHP Cooling

Base Case Single Effect

    Purchased Electricity, kWh 13,709,400 -1,446,149

    Generated Electricity, kWh 0 14,559,821

    Annual Cooling Demand, Tons 992,880 992,880

    Electric Cooling, Tons 992,880 0

    Cooling Electricity, kWh 595,728 0

    CHP Cooling, Tons 0 992,880

    On-site Boiler/Heater Thermal Demand, MMBtu 52,541 13,723

    Boiler/Heater Fuel, MMBtu 58,379 15,248

    CHP Heating, MMBtu 0 40,903

    CHP Fuel, MMBtu 0 129,810

  Total Fuel, MMBtu 58,379 145,058

Annual Operating Costs 

    Purchased Electricity, $ $945,949 -$99,784

    Standby Charges (Option 2), $ $0 $1,018

    On-site Boiler/Heater Fuel, $ $263,288 $68,770

    CHP Fuel, $ $0 $585,441

    Incremental O&M, $ $0 $286,586

  Total Operating Costs, $ $1,209,236 $842,030

Simple Payback

    Annual Operating Savings, $ $367,206

    Chiller Installed Costs, $/kW $264

    Total CHP System Costs, $/kW (including chiller) $2,599

    Total Installed Costs $4,407,892

    Incentives $200,000

  Simple Payback, Years 11.5

Operating Costs to Generate, $/kWh

  Fuel Costs, $/kWh $0.040

  Cooling Credit, $/kWh $0.000

  Heating Credit, $/kWh ($0.013)

  Incremental O&M, $/kWh $0.020

Total Operating Costs to Generate, $/kWh $0.047

DOE TAP CHP Qualification Screen
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Option I: 3 GE Jenbacher J312 with trigeneration, full load absorption cooling with boiler makeup 

 

Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

Loads

    Annual Hours of Operation 8,760

    Average Power Demand, kW 1,565 Average power demand during operating hours

    Annual Hours of Cooling Demand 2,520

    Annual Hours of Heating Demand 6,240

    Annual Electricity Consumption, kWh 13,709,400

    Average Heating Demand, MMBtu/hr 8.42 CHP sytem sized to heating load, if heating = 0, CHP sizing based on cooling thermal load

    Annual Heating Demand, MMBtu 52,541

    Average Cooling Demand, Tons 394

  Average Power Demand without Cooling, kW 1,329 CHP system sized not to exceed this capacity

  Average Thermal Requirements for Cooling, MMBtu/hr 6.75 Thermal requirements for Single Effect Chiller

  Average Thermal Requirements for Cooling, MMBtu/hr #REF! Thermal requirements for Double Effect Chiller

  Annual Cooling Demand,  Tons 992,880

Energy Costs Base Case CHP Case

    Boiler/Thermal Fuel Costs, $/MMBtu $4.51 $4.51

    CHP Fuel Costs, $MM/Btu $4.51

    Average Electricity Costs, $/kWh 0.069

    Cooling Electricity Costs, $/kWh $0.069

    Percent Average per kWh Electric Cost Avoided 0%

    Standby Rate, $/kW $0.05

Existing System

    Displaced Thermal Efficiency, % 90.0%

    Existing Chiller Power Requirements, kWh/Ton 0.60

Heating hours 

determined by annual 

DOE TAP CHP Qualification Screen

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.

Cooling hours are an 

input
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Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Facility Information

    Facility Name

    Location (City, State)

    Application

CHP System CHP Cooling

Single Effect

    Net CHP Power, kW 1,899

    CHP Electric Efficiency, % (HHV) 38.1%

    CHP Thermal Output, Btu/kWh (Available Heating) 4,387

    CHP Thermal Output, MMBtu/hr (Available Heating) 8.33

    CHP Thermal Output, Btu/kWh (Available Cooling) 3,729

    CHP Thermal Output, MMBtu/hr (Available Cooling) 7.08

    CHP Power to Heat Ratio 0.78

    CHP Availability, % 98%

    Incremental O&M Costs for CHP, $/kWh $0.021

    Incremental O&M Costs for chiller, $/Ton-Year $30.00

    CHP Installed Costs, $/kW (without chillers) $2,737

    Thermal Utilization, % 90%

CHP Cooling 

   Absorption Chiller COP 0.7

   Absorption Chiller Capacity, Tons 372

   Absorption Installed Costs, $/Ton $1,350

tons made up by boiler 30

MMBTU/hr 0.36

DOE TAP CHP Qualification Screen

NEOMED Campus

Rootstown, Ohio

Laboratory/Higher Ed.
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Gas Fueled CHP - Recip Engine, Microturbine, Fuel Cell or Gas Turbine Systems / natural gas, LFG, biogas with Heating and Cooling as Thermal Demand

Note: The results of this screening  analysis use average values and assumptions and should not be utilized as an investment grade analysis.

Annual Energy Consumption CHP Cooling

Base Case Single Effect

    Purchased Electricity, kWh 13,709,400 -3,188,863

    Generated Electricity, kWh 0 16,302,535

    Annual Cooling Demand, Tons 992,880 992,880

    Electric Cooling, Tons 992,880 0

    Cooling Electricity, kWh 595,728 0

    CHP Cooling, Tons 0 992,880

    On-site Boiler/Heater Thermal Demand, MMBtu 52,541 7,587

    Boiler/Heater Fuel, MMBtu 58,379 8,430

    CHP Heating, MMBtu 0 45,851

    CHP Fuel, MMBtu 0 145,957

  Total Fuel, MMBtu 58,379 154,387

Annual Operating Costs 

    Purchased Electricity, $ $945,949 -$220,032

    Standby Charges (Option 2), $ $0 $1,139

    On-site Boiler/Heater Fuel, $ $263,288 $38,018

    CHP Fuel, $ $0 $658,267

    Incremental O&M, $ $0 $353,506

  Total Operating Costs, $ $1,209,236 $830,899

Simple Payback

    Annual Operating Savings, $ $378,338

    Chiller Installed Costs, $/kW $264

    Total CHP System Costs, $/kW (including chiller) $3,001

    Total Installed Costs $5,699,454

    Incentives $200,000

  Simple Payback, Years 14.5

Operating Costs to Generate, $/kWh

  Fuel Costs, $/kWh $0.040

  Cooling Credit, $/kWh $0.000

  Heating Credit, $/kWh ($0.014)

  Incremental O&M, $/kWh $0.022

Total Operating Costs to Generate, $/kWh $0.048

DOE TAP CHP Qualification Screen
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Cooling Load Calculation 
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Appendix F: Sensitivity Study 

 

Option A Electric Price Payback Period

Current .069$/kWH 8.4

$0.074 7.3

$0.077 6.6

$0.081 6.1

$0.084 5.6

$0.088 5.2

$0.091 4.9

$0.095 4.6

$0.098 4.3

Gas Price Payback Period

Current $4.51/MMBtu 8.4

$4.28 8.1

$4.05 7.9

$3.83 7.6

$3.60 7.4

$3.38 7.2

$3.15 7.0

$2.93 6.9

$2.70 6.7

electric increase/gas decrease Electric Price Gas Price Payback Period

0 Current .069$/kWH Current $4.51/MMBtu 8.4

5% $0.074 $4.28 7.0

10% $0.077 $4.05 6.3

15% $0.081 $3.83 5.6

20% $0.084 $3.60 5.2

25% $0.088 $3.38 4.7

30% $0.091 $3.15 4.4

35% $0.095 $2.93 4.0

40% $0.098 $2.70 3.8
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Option B Electric Price Payback Period

Current .069$/kWH 10.5

$0.074 8.6

$0.077 7.8

$0.081 7.0

$0.084 6.4

$0.088 5.9

$0.091 5.5

$0.095 5.1

$0.098 4.8

Gas Price Payback Period

Current $4.51/MMBtu 10.5

$4.28 9.8

$4.05 9.3

$3.83 9.0

$3.60 8.6

$3.38 8.2

$3.15 7.9

$2.93 7.6

$2.70 7.4

electric increase/gas decrease Electric Price Gas Price Payback Period

0 Current .069$/kWH Current $4.51/MMBtu 10.5

5% $0.074 $4.28 8.2

10% $0.077 $4.05 7.2

15% $0.081 $3.83 6.3

20% $0.084 $3.60 5.7

25% $0.088 $3.38 5.1

30% $0.091 $3.15 4.7

35% $0.095 $2.93 4.3

40% $0.098 $2.70 4.0
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Appendix G: Emissions Calculations 
Option A 

 

 

1. CHP: Type of System
2
1

2. CHP: Electricity Generating Capacity (per unit)

Normal size range for this technology is 500 to 5,000 kW

 1,426                                      kW

3. CHP: How Many Identical Units (i.e., engines) Does This System Have?

1                                            

4. CHP: How Many Hours per Year Does the CHP System Operate?

4

As a number of hours per year 8,760                                       

OR     As a percentage 0%

5. CHP: Does the System Provide Heating or Cooling or Both?

1                                            

         If Heating and Cooling: How many of the 8,760 hours are in cooling mode?

As a number of hours per year -                                          

as a percentage of the 8,760 hours? 0%  

         If Heating and Cooling: Does the System Provide Simultaneous Heating and Cooling?

2                                            

6. CHP: Fuel

Fuel Type 1

7. CHP: If Diesel, Distillate, Coal or Other: What is the Sulfur Content?

If WHP, what is the sulfur content of the stack?

            or

0

Enter Sulfur Content of Fuel as a percent 0.000%  

OR   ppm -                                         ppm

8. CHP: What is the CO2 Emission Rate for this Fuel? (default completed for fuel in Item 6)

Enter alternative value: 116.9 lb CO2/MMBtu

I will enter a value in one
of the following blocks

High sulfur oil: 0.15% or 1,500 

Low sulfur oil: 0.05% or 500 

Ultra low sulfur diesel: 15 ppm

Submit

Submit

View Biomass and Coal 
Fuel Characteristics

Submit

Submit

Submit

Submit

Submit

Submit

Documentation
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9. CHP: What is the Heat Content of this Fuel? (Enter a value in only ONE of the boxes)

1,028                                      Btu/cubic foot (HHV)

OR   -                                         Btu/gallon (HHV)

OR   -                                         Btu/lb (HHV)

10. CHP: Boiler Steam To Process   (Steam Turbine CHP Only)

Boiler Steam to Process as lb Steam/hr 0

Boiler Steam to Process as MMBtu Steam/hr 0

11. CHP: Steam Turbine System Boiler Efficiency   (Steam Turbine CHP Only)

Enter Boiler Efficiency as % 0%

12. CHP: Electric Efficiency

0

Enter Generating Efficiency as % 41% (HHV)

OR Enter Generating Efficiency as Btu/kWh HHV -                                         Btu/kWh (HHV)

OR  Enter Generating Efficiency as Btu/kWh LHV -                                         Btu/kWh (LHV)

13. CHP: Base Power to Heat Ratio

          The Power to Heat Ratio should reflect ONLY the thermal production of the generating unit (i.e., combustion turbine).

          Thermal Output of the duct burners (if equipped) should not be included.

Power to Heat Ratio 0.89                                        

If WHP: Useful Thermal Output (MMBtu/hr) 0

14. CHP: NOx Emission Rate

0 2

Enter a NOx Rate as ppm (15% O2) -                                         ppm

OR      Enter a NOx Rate as gm/hp-hr 1.100                                      gm/hp-hr

OR     Enter a NOx Rate as lb/MMBtu -                                         lb NOx/MMBtu

OR        Enter a NOx Rate as lb/MWh -                                         lb NOx/MWh

Use default for this technologyI will enter a Power to Heat 

I will enter an efficiency in 
one of the following blocks

Use default for this technology

I will enter a NOx rate in one
of the following blocks

Use default emissions for this technology.  
Note: Default emissions are w ithout aftertreatment. Some areas may require add-

on controls and you w ill need to enter an emission rate based on your local 
requirements. SCR can reduce emissions by up to 90%

Submit

I will enter an efficiency

Submit

Use default for this technology

Submit

Submit

Submit

Submit
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15. Duct Burners: Does the System Incorporate Duct Burners?

0 2                                            

16. Duct Burners: What is the Total Fuel Input Capacity of the Burners for Each CHP Unit?

         For reference, the Recip Engine - Lean Burn has a heat input of 11.9 MMBtu/hr

-                                         MMBtu/hr

17. Duct Burners: The CHP system operates 8,760 hours per year.  How much do the duct burners operate?

As a number of hours per year -                                         

As a percentage of the 8,760 hours? 0% 0

18. Duct Burners: NOx Emission Rate for the Duct Burners

2

0

0 -                                         lb/MMBtu

OR    -                                         ppm NOx at 15% O2

19. Cooling: Does the CHP Provide Cooling? No

2                                                                    You indicated No Cooling in Item 5

20. Cooling: Type of Absorption Chiller Used? 0

-                                         

 

Coefficient of Performance (COP) -                                         

21. Cooling: What is the Cooling Capacity of the System? 0

      Based on your other entries, the maximum cooling capacity is . tons or . MMBtu/hr of cooling

 

 (Enter a value in only ONE of the boxes) -                                         Cooling Tons

-                                         OR   MMBtu per Hour of Cooling

22. Displaced Cooling: What is the Efficiency of the Cooling System that is Being Displaced?

-                                         

0

 (Enter a value in only ONE of the boxes)

Electricity Demand (kW per ton) -                                         

OR     Coefficient of Performance (COP) -                                         

I will enter a NOx rate in one
of the following blocks

Use default for this 
technology

Submit

Submit

Submit

Submit

Submit

Submit

Submit

Submit
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23. Displaced Thermal: Type of System:

1

24. Displaced Thermal: If not a Natural Gas System: What is the Sulfur Content?

1

          or

0

Enter Sulfur Content as a percent 0.00%  

OR    ppm -                                         ppm

25. Displaced Thermal: What is the CO2 Emission Rate for this Fuel?  (default completed for fuel in Item 23)

Enter alternative value: 116.9                                      lb CO2/MMBtu

26. Displaced Thermal: What is the Heat Content of this Fuel? (Enter a value in only ONE of the boxes)

1,028                                      Btu/cubic foot (HHV)

OR   -                                         Btu/gallon (HHV)

OR   -                                         Btu/lb (HHV)

 

27. Displaced Thermal: Efficiency (usually a boiler)

Enter Generating Efficiency as % 85%

28. Displaced Thermal Production: NOx Emission Rate

NOx Rate 0.100                                      lb NOx/MMBtu

29. Displaced Electricity: Generation Profile

2

30. Displaced Electricity: Select U.S. Average, eGRID Subregion, NERC region, or State

16

Link to eGRID Subregion Map

31. Displaced Electricity: Select Electric Grid Region for Transmission and Distribution (T&D) Losses

2

5.82%

Link to NERC Interconnections Map

Link to EPA's Fuel and CO2 Emissions Savings Calculation Methodology for CHP

I will enter the NOx rate Use default for NOx rate

I will enter a 

Commercial coal: 1% sulfur

High sulfur oil: 0.15% or 1,500 

Low sulfur oil: 0.05% or 500 ppm

Modify one of the Three 
User-Defined Generating 

Sources

I will enter an efficiency Use default for this thermal technology

Submit

Submit

Submit

Submit

Submit

Submit

Submit

Submit

Submit
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CHP Results

Table 1

Annual Emissions Analysis

CHP System

Displaced 

Electricity 

Production

Displaced 

Thermal 

Production

Emissions/Fuel 

Reduction Percent Reduction

NOx (tons/year) 20.30            10.82            2.82                 (6.66)                  -49%

SO2 (tons/year) 0.03             30.93            0.02                 30.92                 100%

CO2 (tons/year) 6,105            14,337          3,293                11,525               65%

CH4 (tons/year) 0.12             0.163 0.06                 0.110 49%

N2O (tons/year) 0.01             0.231 0.01                 0.225 95%

Total GHGs (CO2e tons/year) 6,111            14,412 3,296                11,597 65%

Fuel Consumption (MMBtu/year) 104,445        139,368        56,341              91,264               47%

2,201

1,439

 

This CHP project will avoid yearly emissions of greenhouse gases by 11,597 tons of carbon dioxide equivalent.

Equal to the annual greenhouse Equal to the annual greenhouse

gas emissions from        

2,201 passenger vehicles.                              electricity used by 1,439 homes.                            

Equal to the annual GHG emissions from the generation of electricity for this many homes:

gas emissions from the generation of        

The results generated by the CHP Emissions Calculator are intended for eductional and outreach purposes only; 

it is not designed for use in developing emission inventories or preparing air permit applications.

The results of this analysis have not been reviewed or endorsed by the EPA CHP Partnership.

Equal to the annual GHG emissions from this many passenger vehicles:
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Option B 

 

 

1. CHP: Type of System
2
1

2. CHP: Electricity Generating Capacity (per unit)

Normal size range for this technology is 500 to 5,000 kW

 848                                         kW

3. CHP: How Many Identical Units (i.e., engines) Does This System Have?

2                                            

4. CHP: How Many Hours per Year Does the CHP System Operate?

4

As a number of hours per year 8,760                                       

OR     As a percentage 0%

5. CHP: Does the System Provide Heating or Cooling or Both?

1                                            

         If Heating and Cooling: How many of the 8,760 hours are in cooling mode?

As a number of hours per year -                                          

as a percentage of the 8,760 hours? 0%  

         If Heating and Cooling: Does the System Provide Simultaneous Heating and Cooling?

2                                            

6. CHP: Fuel

Fuel Type 1

7. CHP: If Diesel, Distillate, Coal or Other: What is the Sulfur Content?

If WHP, what is the sulfur content of the stack?

            or

0

Enter Sulfur Content of Fuel as a percent 0.000%  

OR   ppm -                                         ppm

8. CHP: What is the CO2 Emission Rate for this Fuel? (default completed for fuel in Item 6)

Enter alternative value: 116.9 lb CO2/MMBtu

I will enter a value in one
of the following blocks

High sulfur oil: 0.15% or 1,500 

Low sulfur oil: 0.05% or 500 

Ultra low sulfur diesel: 15 ppm

Submit

Submit

View Biomass and Coal 
Fuel Characteristics

Submit

Submit

Submit

Submit

Submit

Submit

Documentation
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9. CHP: What is the Heat Content of this Fuel? (Enter a value in only ONE of the boxes)

1,028                                      Btu/cubic foot (HHV)

OR   -                                         Btu/gallon (HHV)

OR   -                                         Btu/lb (HHV)

10. CHP: Boiler Steam To Process   (Steam Turbine CHP Only)

Boiler Steam to Process as lb Steam/hr 0

Boiler Steam to Process as MMBtu Steam/hr 0

11. CHP: Steam Turbine System Boiler Efficiency   (Steam Turbine CHP Only)

Enter Boiler Efficiency as % 0%

12. CHP: Electric Efficiency

0

Enter Generating Efficiency as % 38% (HHV)

OR Enter Generating Efficiency as Btu/kWh HHV -                                         Btu/kWh (HHV)

OR  Enter Generating Efficiency as Btu/kWh LHV -                                         Btu/kWh (LHV)

13. CHP: Base Power to Heat Ratio

          The Power to Heat Ratio should reflect ONLY the thermal production of the generating unit (i.e., combustion turbine).

          Thermal Output of the duct burners (if equipped) should not be included.

Power to Heat Ratio 0.78                                        

If WHP: Useful Thermal Output (MMBtu/hr) 0

14. CHP: NOx Emission Rate

0 2

Enter a NOx Rate as ppm (15% O2) -                                         ppm

OR      Enter a NOx Rate as gm/hp-hr 1.100                                      gm/hp-hr

OR     Enter a NOx Rate as lb/MMBtu -                                         lb NOx/MMBtu

OR        Enter a NOx Rate as lb/MWh -                                         lb NOx/MWh

Use default for this technologyI will enter a Power to Heat 

I will enter an efficiency in 
one of the following blocks

Use default for this technology

I will enter a NOx rate in one
of the following blocks

Use default emissions for this technology.  
Note: Default emissions are w ithout aftertreatment. Some areas may require add-

on controls and you w ill need to enter an emission rate based on your local 
requirements. SCR can reduce emissions by up to 90%

Submit

I will enter an efficiency

Submit

Use default for this technology

Submit

Submit

Submit

Submit
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15. Duct Burners: Does the System Incorporate Duct Burners?

0 2                                            

16. Duct Burners: What is the Total Fuel Input Capacity of the Burners for Each CHP Unit?

         For reference, the Recip Engine - Lean Burn has a heat input of 7.6 MMBtu/hr

-                                         MMBtu/hr

17. Duct Burners: The CHP system operates 8,760 hours per year.  How much do the duct burners operate?

As a number of hours per year -                                         

As a percentage of the 8,760 hours? 0% 0

18. Duct Burners: NOx Emission Rate for the Duct Burners

2

0

0 -                                         lb/MMBtu

OR    -                                         ppm NOx at 15% O2

19. Cooling: Does the CHP Provide Cooling? No

2                                                                    You indicated No Cooling in Item 5

20. Cooling: Type of Absorption Chiller Used? 0

-                                         

 

Coefficient of Performance (COP) -                                         

21. Cooling: What is the Cooling Capacity of the System? 0

      Based on your other entries, the maximum cooling capacity is . tons or . MMBtu/hr of cooling

 

 (Enter a value in only ONE of the boxes) -                                         Cooling Tons

-                                         OR   MMBtu per Hour of Cooling

22. Displaced Cooling: What is the Efficiency of the Cooling System that is Being Displaced?

-                                         

0

 (Enter a value in only ONE of the boxes)

Electricity Demand (kW per ton) -                                         

OR     Coefficient of Performance (COP) -                                         

I will enter a NOx rate in one
of the following blocks

Use default for this 
technology

Submit

Submit

Submit

Submit

Submit

Submit

Submit

Submit
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23. Displaced Thermal: Type of System:

1

24. Displaced Thermal: If not a Natural Gas System: What is the Sulfur Content?

1

          or

0

Enter Sulfur Content as a percent 0.00%  

OR    ppm -                                         ppm

25. Displaced Thermal: What is the CO2 Emission Rate for this Fuel?  (default completed for fuel in Item 23)

Enter alternative value: 116.9                                      lb CO2/MMBtu

26. Displaced Thermal: What is the Heat Content of this Fuel? (Enter a value in only ONE of the boxes)

1,028                                      Btu/cubic foot (HHV)

OR   -                                         Btu/gallon (HHV)

OR   -                                         Btu/lb (HHV)

 

27. Displaced Thermal: Efficiency (usually a boiler)

Enter Generating Efficiency as % 85%

28. Displaced Thermal Production: NOx Emission Rate

NOx Rate 0.100                                      lb NOx/MMBtu

29. Displaced Electricity: Generation Profile

2

30. Displaced Electricity: Select U.S. Average, eGRID Subregion, NERC region, or State

16

Link to eGRID Subregion Map

31. Displaced Electricity: Select Electric Grid Region for Transmission and Distribution (T&D) Losses

2

5.82%

Link to NERC Interconnections Map

Link to EPA's Fuel and CO2 Emissions Savings Calculation Methodology for CHP

I will enter the NOx rate Use default for NOx rate

I will enter a 

Commercial coal: 1% sulfur

High sulfur oil: 0.15% or 1,500 

Low sulfur oil: 0.05% or 500 ppm

Modify one of the Three 
User-Defined Generating 

Sources

I will enter an efficiency Use default for this thermal technology

Submit

Submit

Submit

Submit

Submit

Submit

Submit

Submit

Submit
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CHP Results

Table 1

Annual Emissions Analysis

CHP System

Displaced 

Electricity 

Production

Displaced 

Thermal 

Production

Emissions/Fuel 

Reduction Percent Reduction

NOx (tons/year) 24.14            12.87            3.82                 (7.45)                  -45%

SO2 (tons/year) 0.04             36.79            0.02                 36.77                 100%

CO2 (tons/year) 7,744            17,051          4,469                13,776               64%

CH4 (tons/year) 0.15             0.194 0.08                 0.132 48%

N2O (tons/year) 0.01             0.274 0.01                 0.268 95%

Total GHGs (CO2e tons/year) 7,752            17,141 4,473                13,862 64%

Fuel Consumption (MMBtu/year) 132,498        165,756        76,458              109,717              45%

2,630

1,720

 

This CHP project will avoid yearly emissions of greenhouse gases by 13,862 tons of carbon dioxide equivalent.

Equal to the annual greenhouse Equal to the annual greenhouse

gas emissions from        

2,630 passenger vehicles.                              electricity used by 1,720 homes.                            

Equal to the annual GHG emissions from the generation of electricity for this many homes:

gas emissions from the generation of        

The results generated by the CHP Emissions Calculator are intended for eductional and outreach purposes only; 

it is not designed for use in developing emission inventories or preparing air permit applications.

The results of this analysis have not been reviewed or endorsed by the EPA CHP Partnership.

Equal to the annual GHG emissions from this many passenger vehicles:
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Appendix H: Project Schedules 
Original Schedule 
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Revised Baseline Schedule 
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