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DISCLAIMER  
 
 

This report was prepared as an account of work sponsored by an agency of the United 
States Government. Neither the United States Government nor any agency thereof, nor 
any of their employees, makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or otherwise does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof. The views and opinions of authors 
expressed herein do not necessarily state or reflect those of the United States Government 
or any agency thereof. 
 

 

Page 2 of 13 

lcashion
PAGE 2



 
ABSTRACT  

 
 

This is the sixth quarterly technical report for the RP-5 Renewable Energy Efficiency 
Project. The report summarizes the work progress, effort and activities that took place 
during the period from October 1, 2003 through December 31, 2003. The report has been 
prepared in accordance with the Department of Energy (DOE) Guidelines.  

 
In coordination with the DOE, IEUA has revised the original Cooperative Agreement to 
reflect the actual and current project scope of work. The original Agreement statement of 
work (SOW) included conceptual and preliminary equipment and systems, which were 
further evaluated for feasibility and suitability for the project. As a result, some of the 
equipment was taken out of the project scope.  
 
In response to questions from the DOE, IEUA has submitted a summary report on the 
Organic Rankine Cycle (ORC) secondary power generation units for availability and 
suitability for this project and associated safety concerns pointed out by the DOE.   
 
IEUA has awarded the consulting engineering contract to Parsons Water and 
Infrastructure, Inc. to provide the project’s design and construction services. The 
project’s pre-design kickoff meeting was held at IEUA’s headquarters on December 11, 
2003. 
 
IEUA has submitted a proposal for a grant offered by California Energy Commission 
(CEC) which if awarded to IEUA, will add value to this project.  
 
IEUA has finalized and signed the agreement with Stirling Energy Systems (SES) to host 
a 25 kW Stirling Engine at the RP-5 plant site for reliability and performance testing 
using digester and natural gas.  
 
As a result of further evaluation of the flexible microturbine system, IEUA has decided to 
take it out of the project’s scope of work; however, it may be considered in future 
projects at other locations.  
 
IEUA has installed a 60 kW Photovoltaic (PV) power generation system on the roof of 
the new headquarters building. 
 
A matching funds update is also included in the Results and Discussion section. The 
update presents the work effort performed by CH2M Hill, the PIER Consultant, and the 
associated costs that serve as matching funds for the RP-5 Renewable Energy Efficiency 
Project during this report period. 
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INTRODUCTION 
 
There are six major tasks that are addressed during this report period. These tasks are 
listed below: 
 

- Revision of the Original Cooperative Agreement 
- Organic Rankine Cycle (ORC) Systems Survey 
- Award of Consulting Engineering Contract to Parsons 
- Finalizing Stirling Engine Agreement 
- Submitting a Proposal for the CEC Grant 
- Removal of the Flexible Microturbine from the Project’s Scope of Work  
- 60 kW Photovoltaic power generation system 

 
Revision of the Original Cooperative Agreement  
 
Upon review of the detailed special report that IEUA submitted to the DOE on August 
25, 2003, the DOE raised several issues concerning the fuel cell incorporation in the 
project and the associated gas cleaning and treatment system as indicated in the DOE e-
mail dated September 9, 2003. IEUA and DOE held a conference call on September 23, 
2003 to discuss and address the DOE’s concerns. As a result, IEUA and DOE agreed that 
IEUA needed to revise the Agreement scope of work and other associated documents and 
submit them to the DOE for approval. 
 
On October 17, 2003, IEUA submitted the modified agreement package, which included 
the following: 
 

o Revised Statement of Work; 
o Revised Equipment List; 
o Revised Project Schedule; 
o Digester Gas Analysis; and, 
o Summary Report on Gas Cleanup Systems and Design  

 
The purpose of this modification package was to update the project’s status including 
description, approach, criteria, equipment, schedule and budget to reflect the actual work 
that has been done since the execution of the Agreement in July 2002, and to outline in 
detail the current project’s scope of work. The project has gone through planning and 
conceptual design phases, where several pieces of equipment and systems have been 
evaluated for consideration or removal from the project scope based on feasibility and 
suitability; there was a strong need to revise the scope of work to bring it up to date. 
IEUA has indicated that the nature of this project dictates that some major and vital 
equipment with long lead time needs to be pre-purchased in order to meet the revised 
project schedule. We can not quantify the dollar amount at this time, but upon completion 
of the pre-design phase, additional money will need to be transferred from Budget Period 
2 to Budget Period 1 in order to pre-purchase this equipment. IEUA will submit a request 
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to modify the contract for the pre-purchase of the equipment when the dollar amount that 
is needed is known. 
 
The revised Statement of Work included a separate task that addressed the future 
incorporation of the fuel cell in the project, subject to the availability of additional 
funding from the DOE and other sources. The said task will be included in the project’s 
predesign report, and will have the following activities:  
 

o Technical evaluation of a fuel cell;  
o Evaluation of a potential fuel cell operation and maintenance; 
o Economical and financial analysis including assessment of capital costs, life cycle 

costs, payback, additional funding, etc.; 
o Reserving a space for a future fuel cell; 
o Providing design flexibility and interconnections to accommodate a fuel cell; 
o Gas analysis and evaluation of digester gas derived from animal manure and 

biosolids to verify suitability for use in fuel cells; and, 
o Design and layout of a fuel cell gas cleaning system 

 
To enhance the communication process between IEUA and the DOE, IEUA will be 
setting up a quarterly conference call with the DOE’s respective personnel to further 
discuss the quarterly technical report and other issues of concern to either party. 
 
Organic Rankine Cycle (ORC) Systems Survey 
 
IEUA conducted a survey to investigate the available types of Organic Rankine Cycle 
(ORC) systems that may be used for this project. The survey was a result of the DOE’s 
safety concern associated with using flammable iso-pentane as the working fluid with 
certain types of ORC systems. The summary of the survey was sent via e-mail to the 
DOE on November 4, 2003. IEUA has contacted three ORC system manufacturers and 
the result of the survey was as follows: 
 

o Ormat: Manufacturing facility is based in Israel. Ormat’s ORC uses flammable 
iso-pentane as the working fluid; however, Ormat advised that the pentane is well 
sealed, and their ORC system is safe as they have installed many units that are 
operating satisfactorily. A copy of Ormat’s frequently asked questions (FAQ’s) 
addressing pentane leakage was also sent to the DOE. 

 
o Turboden: Manufacturer is based in Italy. Turboden’s ORC uses non-flammable 

thermal silicon; however, Turboden does not have an ORC unit size which suits 
this project. In addition, they do not have a representative in the Untied States nor 
do they have any installations in the U.S. 

 
o UTC Power: Manufacturer is based in the United States. UTC Power uses non-

flammable refrigerant R-245 as the working fluid. They have a 200 kW 
demonstration unit in Connecticut. 
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The selection of the most suitable ORC unit will be part of the predesign activities which 
commenced on December 11, 2003.  
 
Award of Consulting Engineering Contract to Parsons 
 
On November 19, 2003, IEUA awarded the RP-5 Renewable Energy Efficiency Project 
consulting engineering contract to Parsons Water and Infrastructure, Inc. Parsons will 
provide design and engineering services for the project through the construction phase. A 
copy of the fully executed engineering contract with Parsons is attached in Appendix A. 
The total cost for this contract including design, services during construction and optional 
environmental services is $1,506,810.  
 
On December 11, 2003, IEUA held the kickoff meeting to commence the predesign 
phase. Parsons presented the Project Management Plan (PMP), which is a template as to 
how they will manage the project. A copy of the kickoff meeting minutes is attached in 
Appendix B. 
 
Finalizing Stirling Engine Agreement 
 
On October 27, 2003, IEUA and Stirling Energy Systems (SES) finalized and signed an 
agreement under which IEUA will host a 25 kW Stirling engine for testing on natural and 
digester gas at the Regional Plant No. 5 (RP-5). Currently, SES is preparing for testing 
the Stirling engine’s burner at Arizona State University (ASU).  
 
The Stirling engine will be installed near the new headquarters building absorption 
chillers system pad. Phase I of this demonstration project will only involve running the 
engine on both fuels one at a time starting with natural gas. The engine’s combustion 
stability, reliability and performance will be evaluated by SES. IEUA will provide a 
concrete pad, enclosure, cooling water and gas piping, and electrical connections.  
 
Submitting a Proposal for the CEC Grant 
 
IEUA has submitted a proposal for a grant offered by the CEC. The grant is associated 
with Combined Heat and Power Research, Development, and Demonstration Projects. 
The grant, if awarded to IEUA, will add a tremendous value to this project and help 
expand the project to include a manure sludge drying system.  
 
Removal of the Flexible Microturbine from the Project’s Scope of Work 
 
IEUA would like to remove the flexible microturbine from the project’s scope of work. 
(A request for amendment of the contract will be submitted with the request for 
transferring the budget for the pre-purchase of equipment when the pre-design is 
complete.) Since the flexible microturbine uses a low Btu gas (as low as 15 Btu/scf fuel 
or 2 percent methane), it is best when used in an odorous environment such as a 
composting facility where methane tracing may be present in the foul air stream. Gas 
samples and foul air analysis performed by IEUA revealed that there is not a suitable 
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application/location for the flexible microturbine at IEUA’s facilities. The low Btu gas 
from the acid digester at RP-1 has a heating value of 280-350 Btu/scf which can be used 
with the internal combustion engines when treated and mixed with the cleaner and higher 
Btu digester gas. Possible implementation of the flexible microturbine at the co-
composting facility, which is currently in the final design phase, may be evaluated in the 
future.  
 
PV System for Agency’s Headquarters  
 
Although this is not part of the DOE grant, IEUA would like to advise DOE regarding 
another innovative renewable energy project that IEUA is pursuing at its new 
headquarters buildings.  IEUA has installed a 60 kW photovoltaic (PV) power generation 
system on the roof of the new headquarters building. The PV system will produce power 
once Southern California Edison (SCE) gives IEUA an interconnection agreement. IEUA 
has applied for this agreement and is awaiting approval. The PV system includes 2-20 
kW PV panels and 10-2 kW panels. This project is one of the activities of the California 
Energy Commission (CEC) PIER Program.   
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EXECUTIVE SUMMARY  
 
The RP-5 Renewable Energy Efficiency Project continued its progress and has achieved a 
significant milestone by awarding the consulting engineering contract to Parsons Water 
and Infrastructure, Inc. and commencing the pre-design phase. Activities that took place 
during this report period are summarized as follows: 

 
• Revising Original Cooperative Agreement (Amendment No. M-004) 

 
- The DOE Agreement Statement of Work was revised to reflect the 

current project’s scope of work; 
- The original equipment list and associated costs were updated to show 

the equipment which will be used for the project. The original 
equipment list was conceptual and preliminary in nature;  

- Agreement budget periods 1 and 2 were revised to reflect the cost of 
equipment pre-purchased and to show the project’s anticipated design 
and construction costs. The project’s total cost remains unchanged; 

- The project’s schedule was revised to reflect the actual status of the 
project after completion of several phases: conceptual design, in-house 
preliminary design, Request for Proposal process for the consultant, 
and, consultant proposal evaluation. The original schedule was 
prepared during the planning stage and was preliminary in nature; 

- After removing the fuel cell from the equipment list, and pursuant to 
discussions with the DOE, a new task was added to the Statement of 
Work to address the future incorporation of a fuel cell in the project 
subject to additional funding; 

- Pre-design activities will include space allocation, interconnections, 
gas cleanup system design and the layout for incorporating a future 
fuel cell into the project; and,  

- The first “Budget Period” was revised to 7/12/02 through 10/26/04; the 
overall “Project Period” was revised to 7/12/02 thru: 1/08/06. 

  
• Consulting Engineering Contract Award 

   
- The consulting engineering contract was awarded on November 19, 

2003 to Parsons Water and Infrastructure, Inc.; 
- Parsons will be providing the project’s design and construction 

services as detailed in the attached Contract No. CKB03076 
(Appendix A);  

- The consulting engineering contract amount is $1,506,810 including 
all optional environmental service which may be required for the 
project to comply with local and State regulatory agencies;  

- The project’s kickoff meeting was held on December 11, 2003 to 
officially commence the pre-design phase; and, 

- Topics discussed in the kickoff meeting included quality assurance, 
decision log and tracking, filing system, schedule, and other important 
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issues with the objective of delivering a quality project design on 
schedule and within budget. 

 
•  Organic Rankine Cycle (ORC) Systems Survey  
   

- The intention of the survey was to address a safety concern associated 
with potential leakage of the flammable iso-pentane used with Ormat 
ORC system; 

- Ormat advised IEUA that their system does not pose any safety threat; 
the pentane system is a closed/sealed system; and pentane emissions 
are fugitive and adequately permitted; 

- Turboden, an ORC system manufacturer, uses non-flammable thermal 
silicon but does not have a suitable size unit to offer for this project; 

- The UTC Power ORC unit uses non-flammable Refrigerant-245 for 
their 200 kW demonstration unit; and, 

- Details of the ORC systems survey were included in IEUA’s e-mail to 
DOE dated November 26, 2003.    

 
• CEC Grant 

 
- IEUA submitted a proposal for a California Energy Commission 

(CEC) grant for the Combined Heat and Power Research, 
Development, and Demonstration Projects; 

- Uniqueness, innovative approach and energy efficiency are believed to 
be major points that will qualify the project for the CEC grant; and, 

- The CEC grant will add tremendous value and tangible benefits to the 
DOE project. 

 
• Stirling Engines 

 
- IEUA and SES signed an agreement on October 27, 2003 for IEUA to 

host a 25 kW engine at the RP-5 Plant site; 
- IEUA and SES have exchanged design requirements and other 

information in preparation for the installation of the Stirling engine 
and auxiliary systems. 

- The Stirling engine‘s burner is being tested at ASU prior to setup at 
IEUA. 

 
• Flexible Microturbine 
 

- The flexible microturbine was taken out of the project’s scope as 
IEUA could not find a suitable location and/or application where this 
unit could be used efficiently; and, 

- IEUA will investigate whether the microturbine can be used at its new 
co-composting facility, which is in the final design stage at this time; 
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EXPERIMENTAL 
 
The RP-5 Renewable Energy Efficiency Project throughout the conceptual design and 
research phase, and through the preliminary design phase, will continue to use standard 
research methods and equipment such as computers, phones, internet, etc. The methods 
and steps that have been utilized in this project include, but are not limited to the 
following:  
 

• Manufacturers’ survey, communications, literatures, catalogues, etc.; 
• Technical workshops; 
• Communications with leading experts; 
• Communications with environmental control agencies; 
• Manufacturers’ plant visits; 
• Evaluation of specific factory test results for selected equipment; 
• Feed back from owners of existing installations; 
• Economic evaluation; 
• Life Cycle analysis; and, 
• Payback calculations. 

 
 
RESULTS AND DISCUSSION 
 
The RP-5 Renewable Energy Efficiency Project Cooperative Agreement was revised and 
updated following the detailed project status report that IEUA submitted to the DOE on 
August 25, 2003 and the subsequent correspondence and phone conversation that took 
place thereafter. Revision of the Agreement was essential to bring the project up to date 
in terms of the scope of work, budget and schedule. The original scope of work, 
equipment list and schedule were developed during the project’s planning stage in July 
2002. Agreement Modification M004, which reflects an updated scope of work, was 
executed by DOE on November 6, 2003 and by IEUA on November 20, 2003. 
 
The addition of a separate task to address the future incorporation of a fuel cell into the 
project’s scope came as a result of several constructive discussions between IEUA and 
DOE. This illustrates the mutual interest of both parties in making this a successful and 
cost effective project. The task of the fuel cell includes activities such as technical 
evaluation and financial analysis, gas treatment system design, and providing design 
flexibility to accommodate a fuel cell, will all be taking place during the pre-design stage, 
which is currently ongoing. However, actual implementation (procurement and 
installation) of a fuel cell is a future task subject to availability of additional funding.  
 
The award of the project’s consulting engineering contract to Parsons Water and 
Infrastructure, Inc. marks an important milestone to start the pre-design phase. The 
kickoff meeting discussed the project in general, and the consultant’s plan and approach, 
in particular, to bring this unique project to completion on time and within budget. The 
project includes an innovative and sophisticated control system to go in line with the 
innovative equipment and systems design; therefore, emphasis was made during the 
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meeting to have a reliable system to control information flow, decision logging and 
tracking, and records keeping. 
 
IEUA has widened the survey circle for the Organic Rankine Cycle (ORC) system 
manufacturers and contacted new manufacturers besides Ormat. IEUA contacted UTC 
Power who has designed and built a 200 kW ORC demonstration unit in Connecticut. 
Later on, UTC verbally advised that they have two more units being installed in Texas. 
IEUA will be investigating those installations more closely to assure that the best and 
most reliable and efficient ORC technology is used for this project. 
 
The proposal that IEUA submitted for the CEC grant is basically driven by the value and 
benefits that will be added to this innovative project. If awarded, the project will shift a 
portion of the money toward the intended sludge drying system at the RP-5 dairy manure 
facility. The sludge drying system will primarily use the heat recovered from the internal 
combustion engine at the Desalter Plant adjacent to RP-5 Plant, and whenever possible, 
from the RP-5 Renewable Energy Efficiency Project to further dry the manure sludge to 
about 65% solids content. This will allow IEUA to dispose or sell the dried sludge 
directly to fertilizer packaging facilities. 
 
The implementation of the Stirling engine demonstration project is slightly behind 
schedule; however, IEUA’s responsibility is limited to hosting the system and providing 
gas, water and power. The majority of the project is mainly coordinated between Stirling 
Energy Systems (SES), the engine supplier, and California Energy Commission (CEC), 
the funding party.  
 
The decision to remove the flexible microturbine from the project’s scope of work falls in 
line with the project’s goal of achieving higher energy efficiencies. Implementation of the 
flexible microturbine system will be evaluated at other locations in the future. 
 
 
PIER Matching Funds  
 
The DOE funded Renewable Energy Efficiency Project and the California Energy 
Commission funded Commonwealth Public Interest Energy Research (PIER) program to 
make renewable energy more affordable are closely linked and mutually beneficial. The 
PIER program is intended to foster the development of renewable energy demonstration 
projects in the Chino Basin.  This program includes projects involving biogas from dairy 
waste and wastewater treatment plants as well as general planning and analysis activities.  
Relevant PIER Program activities include the Planning and Analysis Project (Project 
1.1), the Enhanced Energy Recovery at Waste Water Treatment Plants Project (Project 
2.2) and the Dairy Waste to Energy Project (Project 3.1). In the current reporting period, 
work was undertaken on several tasks in Project 1.1 and Project 2.2 linked to the DOE’s 
RP-5 Renewable Energy Efficiency Project.  This work included tasks totaling 
approximately $54,000, which serve as matching funds for the RP-5 Renewable Energy 
Efficiency Project. Therefore, overall PIER matching fund expenditure for this period 
total $54,000. These costs are not included in the current quarter’s Financial Status 
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Page 13 of 13 

Report; when IEUA receives proper back-up documentation from Commonwealth, these 
costs will be included in the report.  Additional expenditures on Project 1.1, 2.2 and 3.1 
will be presented in future quarterly reports.   
 
CONCLUSION 

  
The RP-5 Renewable Energy Efficiency Project is moving ahead as planned and 
anticipated. The project’s main highlights are summarized below:  
 

• Original grant Agreement scope of work has been revised;  
• Original Agreement equipment list and budget have been updated;  
• Project’s schedule has been revised; 
• Project is on schedule (as revised);  
• Project is on budget; 
• Project’s consulting engineering contract has been awarded to Parsons; 
• Project’s pre-design phase was commenced with the kickoff meeting in December 

2003; 
• IEUA has applied for a grant from CEC for an added value to this project; no 

word yet from the CEC; 
• UTC Power has been preliminary investigated as a potential supplier for the ORC 

system; 
• Stirling engine demonstration project is slightly behind schedule; and, 
• Flexible microturbine was removed from the project’s scope.  
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