
 

 

 

 

 

 
 

UNIVERSITY OF ALASKA ANCHORAGE 

ConocoPhillips Integrated Science Building 

Combined Heat and Power Upgrades 

Greenhouse Gas Emissions Reduction Analysis 
 

March 15, 2024 
 

Prepared by: 

RSA Engineering, Inc. 

670 Fireweed Ln., Suite 200 

Anchorage, Alaska 99503 

 

 

 

 

  



 

 

 

 

 

ASR

Table of Contents 
 
University of Alaska Anchorage 
ConocoPhillips Integrated Science Building 
Combined Heat and Power Upgrades 
Greenhouse Gas Emission Reduction Analysis 
 

Objectives           Page 1 

Background           Page 1 

Calculations           Page 1 

Conclusion           Page 3 

Citations            Page 3 

Appendix A: CHP Technical Assistance Partnerships Northwest Report Page 4 

Appendix B: Chugach Electric Power Generation & Gas Consumption Data Page 9 



 

                                  1  At about 81% and 19% respectively. Based on 2021 data sourced from tariff actions and COPA reports filed with the Regulatory Commission of Alaska,  

                                      and compiled by the Renewable Energy Alaska Project (REAP). See citation. 

 

ConocoPhillips Integrated Science Building GHG Analysis 

RSA Engineering, 670 W. Fireweed Ln, Ste 200 Anchorage, AK (907) 276-0521  l  www.rsa-ak.com   

Mechanical & Electrical Engineers  
 
University of Alaska Anchorage 
ConocoPhillips Integrated Science Building 
Combined Heat and Power Upgrades 
Greenhouse Gas Emission Reduction Analysis 
 
Objectives 
 
RSA Engineering has been hired by the University of Alaska Anchorage (UAA) to evaluate the 
potential for greenhouse gas (GHG) emission reduction if gas-fired microturbines were installed in 
the ConocoPhillips Integrated Science Building (CPISB) on the UAA campus. The results of the 
evaluation will be included in a grant application, which could provide UAA with funding to help 
perform the microturbine work.  
 
Background 
 
A microturbine is a piece of equipment about the size of a commercial heating boiler that burns 
natural gas to generate electricity. They are typically designed to capture heat from combustion 
exhaust and transfer it into a fluid-based (i.e. hydronic) building heating system through a built-in 
heat exchanger. Due to this dual-purpose function, microturbines are often referred to as “combined 
heat and power” devices, or CHP. Consequently, the terms microturbine and CHP will be used 
interchangeably in this report. The CHP function typically allows a higher efficiency of natural gas 
utilization because power and heat are produced simultaneously. Due to their efficiency and 
relatively compact size, microturbines are sometimes used for site-based power generation, which 
reduces power consumption from the electric utility. In some circumstances, the financial savings 
from reduced utility demand can pay for the installation of CHP within a reasonable period of time. 
 
In May 2020, CHP Technical Assistance Partnerships Northwest (TAP) provided a financial analysis 
of CHP installation in the CPISB, looking at simple payback. The analysis determined that the project 
would have a simple payback between 5.3 and 5.5 years. The analysis included the existing fuel 
and power consumption of the building, and projected fuel consumption and power production of the 
CHP project. This information was used as the basis of the GHG analysis for this report. 
 
Calculations 
 
Existing Conditions 
 
Power and heat for the CPISB are both generated by the combustion of natural gas. Power is 
produced by Chugach Electric through a combination of gas-fired turbines and renewable energy1, 
and delivered through existing distribution infrastructure. Heat is provided using gas-fired cast-iron 
boilers installed in the CPISB.  
 
The building power utilization and gas consumption data in the 2020 TAP CHP analysis report are 
used as the baseline consumption data for comparison in this report. Those values are shown in 
Table 1 along with the approximate amount of GHG emissions created for each. Since heat is 
produced on-site by burning natural gas, the GHG emissions can be estimated using a value of 117 
lbs. of CO2 per MMBTU (1,000,000 BTU)2. Since power is generated off site by Chugach Electric 
using a combination of gas-fired and renewable production, the GHG emissions were determined 
by evaluating the total amount of power produced annually (gas-fired and renewable) and calculating 
a ratio of MMBTU per kilowatt-hour (kWh). This ratio is shown in Table 1. 
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Table 1: Existing Energy Consumption 
 

End Use 
Annual 

Consumption 

Ratio of 
MMBTU 
to kWh 

Equivalent  
BTU Energy  

Load 

Greenhouse 
Gas 

Emissions 

Power 3,876,100 kWh 0.0071 27,520 MMBtu 
3,219,840 lbs 

CO2 

Heat 133,524 ccf -- 14,020 MMBtu 
1,640,340 lbs 

CO2 

Total -- -- 41,540 MMBtu 
4,860,180 lbs 

CO2 

 
Proposed Work 
 
A preliminary design was developed in September of 2020 to install multiple microturbines at the 
CPISB to generate some of the power used by the facility, to offset power consumption from 
Chugach Electric. Combustion heat reclaimed by the unit would be used as supplemental building 
heat. The new units would increase the amount of natural gas consumed on site. The TAP financial 
analysis utilized two different models for the economic analysis of CHP installation, which provided 
similar results. This report uses the results from the model that generated less power on site. This 
is a more conservative approach because power from the utility is generated less efficiently than the 
microturbines, which would result in higher GHG emissions. The TAP report showed annual on-site 
power production as 1,746,780 kWh. The resulting building utility power and gas consumption, and 
their resultant GHG emissions, are shown in Table 2. 
 

Table 2: Proposed Energy Consumption 
 

End Use 
Annual 

Consumption 

Ratio of 
MMBTU 
to kWh 

Equivalent 
Heating   
Capacity 

Greenhouse 
Gas 

Emissions 

Power 
(Utility) 

2,129,320 kWh 0.0071 15,118 MMBtu 
1,768,806 lbs 

CO2 

Heat and 
Power (Site) 

221,790 ccf -- 23,288 MMBtu 
2,724,696 lbs 

CO2 

Total -- -- 38,406 MMBtu 
4,493,502 lbs 

CO2 

 
 
GHG Emissions Reduction 
 
The estimated difference between the building’s existing power consumption and the proposed 
power consumption is shown in Table 3. 
 

Table 3: GHG Emissions 
 

GHG 
Emissions 

Existing Proposed Reduction 

Lbs CO2  
per Year 

4,860,180 4,493.502 366,678 

 
There would be an approximate reduction of 366,678 lbs of CO2 annually. Over a five year period 
the reduction would be approximately 832 metric tons of CO2. Over a 25 year period the reduction 
would be approximately 4,158 metric tons of CO2. 
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Conclusion 
 
Based on the information included in the TAP report, the proposed CHP work could reduce the 
facility GHG emissions by approximately 366,678 pounds per year. Where the TAP analysis 
indicates that the project could be financially beneficial, the GHG emissions analysis shows that the 
project could have environmental benefits as well. 
 
Citations 
 
Greenhouse Gas Emissions – U.S. Environmental Protection Agency (EPA). (2023). 

https://www.epa.gov/ghgemissions/assumptions-and-references-household-carbon- 
footprint-calculator. 

 
Scott, A. (2023). Utility Sector Data 2021. Renewable Energy Alaska Project (REAP).  
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 31 May, 2020 
 
Micah K. Chelimo, Facilities Engineer 
University of Alaska Anchorage 
Facilities Planning & Construction 
3211 Providence Drive 
GHH Suite106 
Anchorage, Alaska 99508 
 
Dear Mr. Chelimo, 
 
Thank you for your recent inquiry regarding a CHP Screening Technical Assistance analysis for a potential 
Combined Heat and Power (CHP) project at the Conoco Phillips Integrated Science Building (CPISB), part 
of University of Alaska Anchorage’s (UAA) facilities.  The UAA is studying a number of selected buildings 
to assess the feasibility is installing one or more combined heat and power (CHP) projects that could 
improve UAA energy efficiency, so reducing annual energy use, operating costs and likely net emissions. 
We understand that the CPISB described in this report currently consumes about 3,876,100 kWh of 
electrical energy and 14,020 MMBtu of natural gas each year at a total cost of about $666,064 annually.   
 
CHP located at or near the point of consumption, is the concurrent production of electricity and useful 
thermal energy (heating and/or cooling) from a single source of energy.  Instead of purchasing electricity 
from a local utility and then burning fuel in a boiler to produce thermal energy as the University 
currently does, consumers use CHP to provide these energy services in one energy-efficient step. As a 
result, CHP improves efficiency and may reduce greenhouse gas (GHG) emissions as well.   
 
This initial technical/economic screening for CHP viability compares the economics and technical 
practicality of incorporating a natural gas-fired engine/generator set with heat recovery at CPISB to your 
current building operations (status quo or “base case”), using gas heating and purchased electricity. UAA 
supplied four years of monthly gas and electric bills for CPISB, so we averaged the facility’s electrical 
energy and demand and costs from Anchorage Municipal Light & Power (ML&P) as well as natural gas 
consumption and costs from Enstar, for each month in the four years. We also studied your gas and 
electrical rate trends and schedules in some detail to ensure that utility electrical energy and demand 
charges as reflected your University’s internal energy cost allocations to CPISB appear to generally 
reflect the current (2019) rates for both utilities. Analysis of your rates and the Chugach acquisition of 
ML&P are an essential part of any CHP consideration at UAA. 
 
The annual electrical generation of a potential CHP project at your site is determined in this Screening 
Technical Assistance analysis for a proposed project that is generally sized to meet annual electrical and 
thermal loads within practical economic constraints and model limitations. For this analysis, it is 
assumed that all electrical and thermal energy produced is beneficially used on-site or wasted, based on 
average consumption of both types of energy in CPISB.  No sales to the electrical utility are assumed to 
occur, nor are any thermal transfers.   
 
Based on our review of the technical and economic data provided, we believe that the CPISB site is a 
strong candidate for further investigation into the merits of a natural gas-fueled reciprocating engine 
based CHP system.  
 



 
 
The following factors and assumptions form the basis for our CHP system Screening Technical Assistance 
analysis: 

 
o High Electrical Utility Rates. ML&P has a very unusual electricity rate schedule, as Large Commercial 

demand charges are relatively quite high at $43.98/kW (2019 averaged for UAA), while energy 
charges are low at $0.057/kWh (also averaged). Given your internal billing cost allocations based on 
“melded” electrical costs (combining energy and peak demand charges), we used $0.141/kWh and 
gas costs of $0.839/CCF (therm) from modeling at CPISB; these are building specific four-year 
averages, but close to UAA averages. The UAA melded rates appear to representatively cover costs 
across your campus and also appear reasonably close to applicable (melded) Chugach power rates 
for this class of account. 

o Model Prime Mover Sizing Strategies.  Our STA tools size the engine/genset (prime mover) and 
perform a cost estimate for a CHP project designed to meet average thermal loads, while also 
incorporating seasonality and power sell-back considerations (modeler may adjust parameters for 
best economics) .  A boiler efficiency of 80% is assumed when converting natural gas consumption 
into thermal energy availability. An availability factor of 95% is assumed for the engine/generator.   

o Low O&M Costs.  A maintenance cost of $0.024/kWh is assumed that is consistent with the sizing of 
the reciprocating engine. 

 
Please see the attachments for the results of our CHP screening analysis. We compared two different 
models for this analysis, using the same four-year averaged monthly utility energy and cost data: 1) The 
US Dept. of Energy’s CHP screening Technical Assessment Tool model; and 2) WSU Energy Program’s 
CHPSAT model. The models are similar, but differ in their selection of power plants and processing of 
monthly energy and demand inputs. Comparable results were found in both cases, increasing our 
confidence in this initial assessment. 
 
DOE CHP TAP Screening Technical Assessment Tool: 
o CHP Project Sizing: The CHP project in the DOE STA analysis is sized to meet the average thermal 

load at the site.  A net CHP power of 210 kW is calculated with a natural gas price of $ 8.39/MMBtu. 
o Power and Heat Production Rate and Efficiency.  The DOE STA analysis assumes an average 

generating efficiency of 29.6% with a thermal energy recovery of 1.28 MMBtu/hour; loads are 
assumed to be coincident with generation on a monthly basis.    

o Economics: The CHP proposed project would produce about 1,746,780 kWh/year of electrical 
energy.  This is equivalent to about 45% of total current annual CPISB electrical energy use.  When 
maintenance charges are deducted from the estimated annual electrical savings benefits, the net 
operating cost savings are $115,104 annually.  Annual boiler natural gas consumption would 
decrease by 78%, but with the CHP project installed total on-site natural gas use would increase 
from 14,020 MMBtu/year to 23,288 MMBtu/year. Assuming a total installed cost of $608,707 
yields a 5.3 year simple payback given current utility rates. 

 
Washington State University CHPSat Tool: 
The WSU CHPSat modeling tool differs from the DOE STA Tool in using a specific prime mover (chosen by 
modeler) and modeling monthly load variations more closely. They have been cross calibrated 
continuously for many years. 
o CHP Project Sizing: The CHP project in the DOE STA analysis is sized to meet the average thermal 

load at the site.  A net CHP power of 250 kW was selected with a natural gas price of $8.39/MMBtu. 
o Power and Heat Production Rate and Efficiency.  The DOE STA analysis assumes an average 

generating efficiency of 29.7%, with a thermal energy recovery of 1.35 MMBtu/hour; loads are 
assumed to be coincident with generation on a monthly basis. In summer months some heat energy  



 
 
would be dumped to atmosphere due to operating at full power. This may be adjusted in more 
detailed studies.    

o Economics: The CHP proposed project would produce about 2,054,741 kWh/year of electrical 
energy.  This is equivalent to about 53% of total current annual CPISB electrical energy use.  When 
maintenance charges are deducted from the estimated annual electrical savings benefits, the net 
operating cost savings are $131,903 annually.  Annual boiler natural gas consumption would 
decrease by 78%, but with the CHP project installed total on-site natural gas use would increase 
from 14,020 MMBtu/year to 27,079 MMBtu/year.  Assuming a total installed cost of $725,000 
yields a 5.5 year simple payback given current utility rates. 

 
Remember that this is only a preliminary CHP project screening analysis to indicate whether or not your 
site exhibits potential for installation of a cost-effective generating project.  Project sizing, annual 
generation, energy recovery and total installed cost results should not be used as the basis for seeking 
project funding.  This site has a number of considerations that limit the accuracy of an analysis based on 
average monthly energy consumption. 
 
Complexity issues that should be resolved in a detailed feasibility study include: 
 
o Utility Rate Schedule Uncertainty: Although the current screening economics are based on average 

ML&P rates over four years, Chugach Electric is in the process of acquiring Anchorage Municipal 
Light & Power.  Current Chugach rates (under their Large General Secondary Service schedule) are 
$0.11746/kWh and $21.74/kW-mo.  While demand charges are still a major cost component, they 
are less onerous than those imposed under the current Anchorage Municipal Light & Power 
schedule. During negotiations with Chugach, the potential for application of CHP should be 
considered to avoid a rate that would make self-generation less attractive. 

o Demand and Possible Backup Charges:  Careful consideration and negotiation of rates (if possible) 
with Chugach Electric, as well as design for reliability may determine whether the project is 
economical, depending on the specific energy rates that would be applied to the University facilities 
individually and as a whole; in aggregate, facilities may “smooth” demand charges, allowing practical 
application of melded rates, as are currently used internally. However, this should be carefully 
considered. 

o Coincidence of Electrical and Thermal Loads: Buildings often set back their occupied space 
temperatures during the night and on weekends to conserve energy.  A “morning warmup” is then 
required to provide a comfortable environment when teachers and students arrive.  Electrical loads 
might not be high during this warmup period meaning that thermal storage (and electrical battery 
storage) might be desirable at the school to fully capture CHP project fuel and electrical energy 
offset capabilities.    

o Sizing of Engine Gensets: To reliably offset demand charges and allow for islanding of the high 
school (if desired), the CHP project designer might want to consider multiple reciprocating engines 
along with a backup reciprocating engine of the same capacity.  With this approach, peak demands 
can be satisfied when one engine is out of service.  Dual-fueled engines might also prove desirable 
should the natural gas supply be lost. 

o Making Use of Energy Efficiency Measures: The University should deploy energy efficiency 
measures that would result in demand reductions (such as LED lighting, if they have not already 
converted to this technology).  Demand reductions captured through efficiency measures would 
occur 100% of the time, ensuring that anticipated savings actually occur.  It is likely that efficiency 
measures would be more cost-effective in terms of capturing demand reduction benefits than the 
installation of additional CHP generating capacity.   

 



 
 
 
Moving forward, we are available to discuss the potential next steps or additional alternatives with you.  
If you have any questions or comments, please contact me at 360-956-2071 
 
Regards, 
 

David Van Holde, P.E., CEM 

Sr. Energy Systems Engineer 
Director, U.S. DOE Northwest CHP TAP 
www.northwestCHPTAP.org 
WSU Energy Program  
905 Plum St. SE, Bldg #3  
P.O. Box 43165  
Olympia, WA 98504-3165  
Ph: 360-956-2071 

 

www.energy.wsu.edu 
 
CC:  Christopher C. McConnell, Director Facilities Planning & Construction, University of Alaska 
Anchorage;  Gil McCoy, WSU-EP 
 
Attachments:  UAA Conoco Phillips Integrated Science Bldg. - DOE CHP TAP Screening Tool_102518.pdf ; 
CHP20200528~UAA Conoco Phillips Integrated Science~.pdf 
 

http://www.northwestchptap.org/
http://www.energy.wsu.edu/


 

 

 

 

 

 

 

 

 

 

 

APPENDIX B:  

Chugach Electric Power Generation &  

Gas Consumption Data 
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