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INTRODUCTION: A specific size of whole tree chip was needed to co-mill wood chips with coal. The
specifications are stringent because chips must be mixed with coal, as opposed to a co-firing
process. In co-firing, two raw products are conveyed separately to a boiler. In co-milling, such as at
Alabama Power's Plant Gadsden, the chip and coal mix must pass through a series of conveyors, a
pulverizer, and pipes to the furnace. Handling specifications require smooth cut edges, as opposed
to shredded edges. In a partnership involving several entities, including the National Forests in
Alabama, Alabama Power Company, Forest-Based Economic Development Services, Precision-
Husky, the USDA Forest Service Southern Research Station, and others, a trial was conducted to
determine if wood chips could be created in a one-step in-woods process that would meet the
stringent requirements of the power plant. Precision-Husky, of Leeds, Alabama, volunteered to work
with the partnership to manufacture a machine that would create the chips to the stringent
specifications needed.

Fig. 1: Fuel chip output.

GENERAL FEATURES: A 500-horsepower ProGrind H-3045 was modified to produce the specified
biomass chip. The major modification was the cutting mechanism. Instead of grinder teeth, the
ProGrind was outfitted with ten drum-mounted planer-style knives. The planer knives were used
because they could create wood chips with clean edges as opposed to the shredded, coarser chips
typically produced by grinder teeth, or hammers. A knuckle-boom loader was used to feed the raw
material to the ProGrind, with an operator remote-controlling the ProGrind safely from within the
loader cab.
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Fig. 2: Modified ProGrind H-3045..

A 37-acre stand of 16-year-old loblolly pine from the Shoal Creek Ranger District was used for the
trial demonstration. All stems up to eight inches DBH, including pines and hardwoods, were
removed. The average DBH was four inches.
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Fig. 3: ProGrind H-3045 planer kni

OPERATION: The prototype ProGrind was delivered to the woods and began producing chips just
two days after it was built. The in-feed conveyor was used to adjust the feed-rate speed of wood to
the knives. The planer knife holders allowed for adjustment of the chip length by changing the
distance of the cutting edge from the drum. As the knives were pulled further from the drum, chip
length increased. Through the course of the two-week trial, a few adjustments were made on the
knives.

The loader fed whole trees into the ProGrind. The loader operator was experienced, but he was not
familiar with working with horizontal chippers or grinders. After operating the machine for just an hour
or two, he was comfortable enough with the machine to start making adjustments in how the loader
interacted with the conveyor in-feed.

FINDINGS: Production data were collected on the ProGrind for producing small and large chips. For
small chips (3/8 to 1/2 inches in length), the ProGrind produced an average of 27.3 green tons per
productive machine hour (PMH). For larger chips (1/2 to 3/4 inches in length), an average production
rate of 38.2 green tons per PMH was observed.



Results were very positive for the chips from this new proto-type machine. All partners were pleased
with the results and are awaiting power plant trial reports.

Dana Mitchell, Research Engineer (danamitchell@fs.fed.us)
Fernando Seixas, Visiting Scientist (fseixas@esalq.usp.br)
John Klepac, General Engineer (jklepac@fs.fed.us)
Forest Operations Research Unit
USDA, Forest Service, Southern Research Station
520 Devall Drive
Auburn, Alabama 36849-5418
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