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MILESTONE REPORT 

 
EXECUTIVE SUMMARY: MnVAP will research the application of a new technology that 
is capable of handling a wide variety of feedstocks with varying levels of moisture that can be 
used in biomass pellet production. MnVAP will utilize the prototypic Kinetic Disintegration 
System ("KDS") that was invented for use in pulverizing ores and minerals. The Project will 
apply this technology to processing biomass, gathering information on performance and 
appropriateness of the KDS for the biomass industry, and introducing the KDS process as a 
more energy efficient option for processing biomass when compared to the current biomass 
processing methods. 
 
The resulting biomass pellet product(s) could be used for co-firing with coal, in combined 
heat and power ("CHP") applications, for gasification and/or for use in biofuels production. 
 
Project Goals: 

• Increase revenue flows for farmer-owners.  
• Improve rural economies economically and environmentally. 
• Further the biomass industry by utilizing KDS technology to process numerous and 

various feedstocks. 
• Further the biomass industry by exploring economic benefits in processing biomass 

for pelletization. 
• Gain knowledge regarding operating specifications of the KDS. 

 



Project performance targets will be set for each milestone to allow evaluation of the success 
of that step in relationship to the KDS.  Primary in these quantifiable goals will be:  
 

• Determination of reduction of utility cost (electricity and gas). 
• Better moisture control of the pelletized product. 
• Improved product quality. 
• Increased feed rates/hour for pelletizing equipment. 

 
Credit:  “Project funding provided by customers of Xcel Energy through a grant from the 
Renewable Development Fund.” 
 

 
TECHNICAL PROGRESS: Milestone #1 included preparation of a preliminary flow 
diagram for the modified KDS system and the establishment of the testing parameters. In 
addition to the design work, critical project activities were addressed such as permitting and 
procurement of equipment. A Minnesota Pollution Control Agency air quality permit was 
needed to conduct the tests and the feedstock needed to be identified.  
 
Project Design and Engineering 
 
AMEC and Thompson Dehydrating Company have designed the Process Flow Diagram 
(PFD) for the KDS process line to develop the modifications that will increase the 
throughput, efficiency, consistency and cost of the KDS.  The PFD is a diagram that follows 
the flow of material as it is processed through the equipment to produce the final product 
that being a densified biomass pellet. The importance at this point, you have a product that 
is easy to store, transport and the end user has a consistent product. The process starts with 
a loading conveyor where the material is placed for transport to the shredder. The shredder 
breaks the material down to 4” to 6” in size. At this point the process splits into two lines. 
 
Line number 1 goes to the KDS .where the material is dried and ground down to 1/8 minus 
(this means that all the material is less than 1/8 of an inch). The material is now ready to be 
densified in the pellet mill. 
 
Line number 2 goes to a grinder, then to a rotary drum dryer and then to the hammer mill 
where it is ground down to 1/8” minus. The material is now ready to be densified in the 
pellet mill. 
 
The comparison of this material at this point in the process between the two lines will be 
evaluated for size, dryness, consistency and cost. See diagram below. 
 



 
 
 
 
 



AMEC, with an office in Minneapolis, has been contracted to complete the engineering 
portion of the project. Marcus Construction, located in Willmar, has been chosen to be the 
general contractor.    
 
MnVAP has ordered the grinding equipment which has a twenty week delivery time, the 
longest of the equipment in the project. The upgrades to the dryer have been engineered and 
MnVAP is placing them out on bids along with conveying equipment and emission control 
equipment.  
 
Permitting 
 
MnVAP received their MPCA permit on December 18, 2009. The time and expense 
necessary to obtain the permit was more then expected. The project could not progress until 
the permit was granted. The KDS machine is an unproven item in the state of Minnesota. 
MnVAP had to design equipment that would allow the KDS to comply with the Minnesota 
state statues on particle emissions.  Airlocks on the KDS were replaced to eliminate particle 
emissions from the KDS to be in compliance with the MPCA. The airlocks were letting air 
escape the KDS, changing the airflow and the air pressure inside the KDS which affected 
the throughput. 
 
Feedstock Analysis 
 
Agriculture Utilization Research Institute (AURI) has been contracted to test the feedstocks, 
the final pellets and to analyze the KDS machine. Preliminary results in the testing show the 
KDS’s ability to produce both a quality and consistent product for pelleting. See picture 
below. 
 

 
 
 



AURI began some preliminary analysis of the KDS. The following is their report. 
 
 

 
 



 
Alfalfa is the standard being used to compare the two processing lines. Corn stover, bean 
straw, wheat straw are all considered “low hanging fruit” which means that they are 
byproducts that are readily available in the market today and will be prioritized as the first 
feedstocks to be tested. Prairie grass and switch grass will also be tested. The feedstocks will 
be procured from the members of the cooperative. The feedstocks cost will range from $60-
$90 per ton. Delivery charges will be based on $3 a running mile. 
 
After the equipment has been installed the testing of different feedstocks will begin.    
 
The KDS will be tested to find the following parameters: 

◊ The moisture range of the feedstocks that the KDS will dry. 
◊ The control of particle size with the different feedstocks. 
◊ The throughput of the KDS. 
◊ The production cost. 

 
The Pellet Fuel Institute (PFI) standards will be used to test the pellets. MnVAP is 
producing a standard grade pellet for the commercial market. The PFI standards are in the 
chart below. 
 



 
 
 
 
 
ADDITIONAL MILESTONES:  Milestone 2 includes determination of the baseline 
performance of the KDS machine which cannot begin until all emission control equipment 
is in place and operating. This should not delay the project as MnVAP will be working on 
milestones 3 & 4 during this time which consists of the installation of supporting equipment 
such as feedstock grinders, conveyors, and dryers. With milestones 3 & 4 completed all 
emission control equipment will be in place. 
 
PROJECT STATUS: The project looks very good due to many hours of critical analysis by 
the team members. AMEC has used their engineering expertise and experience to analyze 
the project and improve the efficiencies of the research line both from a processing and an 
economical viewpoint. 
 
Marcus Construction experience will make it possible for MnVAP to continue producing 
alfalfa pellets to facilitate cash flow to completion of the project with the least amount of 
down time. The contract guarantees that the project will be operational and completed on 
schedule. 
 
 
 
  
 



 
LEGAL NOTICE 

 
THIS REPORT WAS PREPARED AS A RESULT OF WORK SPONSORED BY 
NSP.   IT DOES NOT NECESSARILY REPRESENT THE VIEWS OF NSP, ITS 
EMPLOYEES, OR THE RENEWABLE DEVELOPMENT FUND BOARD.  NSP, 
ITS EMPLOYEES, CONTRACTORS, AND SUBCONTRACTORS MAKE NO 
WARRANTY, EXPRESS OR IMPLIED, AND ASSUME NO LEGAL LIABILITY 
FOR THE INFORMATION IN THIS REPORT; NOR DOES ANY PARTY 
REPRESENT THAT THE USE OF THIS INFORMATION WILL NOT 
INFRINGE UPON PRIVATELY OWNED RIGHTS.  THIS REPORT HAS NOT 
BEEN APPROVED OR DISAPPROVED BY NSP NOR HAS NSP PASSED 
UPON THE ACCURACY OF ADEQUACY OF THE INFORMATION IN THIS 
REPORT.  
 
 
 
 
APPENDIX  
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