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Case Study

Northwest Freres Engineered Wood Combined Heat and Power

Project Overview

Freres Engineered Wood, established in 1922, is a
family-owned mill located in Lyons, Oregon. The
company owns and operates two veneer plants, a
veneer drying facility, one plywood plant, a lumber
mill, and an engineered mass timber facility at
three plant sites. Total production exceeds

550 million surface feet of plywood and veneer and
10 million board feet per year of lumber (studs).

Source: https://frereswood.com/ |

Freres pioneered a new type of cross-laminated
timber (CLT), its Mass Ply Panel, starting in 2017.
Mass Ply products are patented, veneer-based,
engineered wood products that provide superior
performance characteristics over mass timber
products such as CLT, Glulam beams, and solid
sawn lumber. The building block of each Mass Ply
product is Freres Structural Composite Lumber
(SCL), which consists of multiple layers of density-
graded Douglas Fir veneers. These veneers are
glued and pressed in a variety of combinations and
orientations and finally joined together to create

1" layers (called lamellas).

In 2007, Freres installed a combined heat and power
(CHP) plant running on biomass to save on costs to
dry its veneer. This CHP system replaced the
previously existing natural-gas-fired steam boilers
with new steam boilers coupled with a turbine that

System and Biochar Production

Project At-A-Glance

B SITE

Location: Lyons, Oregon
Sector: Forest Products

Facility Size: Total square feet of 700,000
at three manufacturing plant sites
Property Size: Over 17,000 acres of forest
under ownership

TECHNOLOGY SOLUTIONS
CHP System:

e Steam Boiler: Wellons, 100,000 PPH at
850 psi (875°F) steam boiler

e Prime Mover: GE 10 MW double-
extraction condensing turbine

e Generator: GE 22,500 KVA, 13.8 KV
synchronous generator

IMPACT

Annual Cost Savings: ~$500,000
Simple Payback Period: 7 years
Power Produced: Enough to run 5,000
nearby residences

Motivations:

e Process produces biochar, which the
site sells for income

e $11,965,075 provided by Oregon
Department of Energy

e ~$30,000 provided by Energy Trust of
Oregon for fuel storage buildings

¢ An additional federal production credit
of ~$400,000/year

e Creation of ~30 temporary construction
jobs and 10 permanent full-time jobs

Using the CHP system, Freres has recently
started to annually produce about 2,000 pounds
of biochar—carbon and ashes remaining after
the pyrolysis of biomass—uwhich it sells to local
businesses.

generates 10 MW of power, enough to run 5,000
homes. Wood waste residuals from sites at two
different milling operations partially feed the new
CHP system steam boilers. The facility purchases
supplemental biomass to operate its steam boilers.
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The CHP plant is operational 24/7 and powers
veneer production on weekdays. During veneer
production, 30 percent of the electricity
produced is used onsite; the remainder is sent to
the power grid to power local homes through an
agreement with Pacific Power. On weekends,
100 percent of the electricity generated is
exported to the grid.

The 100,000 pounds per hour (PPH) biomass
boiler generates steam for two veneer dryers,

23 log-conditioning tunnels, and electric power
generation. Steam is also used to generate hot
water to soften the logs before peeling for veneer
manufacturing. Drying the veneer requires

300 psig steam, which is also derived from the
boilers. Flash steam from the dryers is used to
augment steam supply to the veneer drying
process. Veneer dryer exhaust is captured and
rerouted to the boiler to be used as combustion air.
Veneer driers typically use about 30—40 percent of
total steam capacity, and the remaining steam is
rerouted to the coupled turbine and generator to
generate electric power. The plant consumes

360 tons of woody biomass each day

(131,400 tons/year), half of which comes from sites
at two different milling operations. The remaining
biomass is purchased externally.

An additional driver for the project was
improvement made by the Oregon Public Utilities
Commission to the Public Utility Regulatory
Policies Act (PURPA) implementation.
Improvements included adjustments to standby
rates, terms and conditions for utility purchases,
return on investments, and the treatment of
distributed generation in integrated resource
planning (IRP).

“The CHP system gives us more control
over our own destiny.”

— Rob Freres, Exec. Vice President

Approach and Implementation

Pacific Power has entered into a 10-year contract
with Evergreen BioPower LLC, a partner of Freres
Engineered Wood. Evergreen BioPower was
established to sell power to Pacific Power,

purchasing excess steam from Freres to generate
electricity. This electricity is then sold to Pacific
Power, generating $2.5 million per year based on
a generation of 40,000 MWh annually.
Additionally, sales of renewable energy
certificates (RECs) bring in an extra $100,000 per
year, based on sales of 40,000 RECs at $2.50
each.

In exchange for locating or expanding in an
enterprise zone, businesses receive exemption
from local property taxes on new plants and
equipment for at least three years (but up to five
years) in the standard program.

Freres GE 10 MW turbine generator

CHP System

B Prime Mover: GE 10 MW double-extraction
condensing turbine; 100,000 PPH @ 850 psig
and 875°F; 0.87 psia

B Generating Equipment: GE synchronous
generator, direct-drive at 3,600 rpm;
22,500 KVA, 13.8 KV

B Heat Recovery: Steam boiler operating on
byproduct and purchased supplemental
biomass; Wellons, 2-cell rotating grate, natural
circulation; 100,000 PPH at 850 psi (875°F)

B Thermal Utilization: Steam enters the turbine
at 875°F and is extracted at 300 psig and
65 psig:

e 300 psig for drying the veneer
(30,000-40,000 PPH)

e 65 psig for log conditioning (20,000 PPH)

Learn more at betterbuildingssolutioncenter.energy.gov/onsite-energy/taps
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Freres Wellons steam boiler

Biochar Production

Freres has been searching for a beneficial use of
its woody biomass byproducts for years. It has
had difficulty with finding a willing testing partner
for its quality agricultural products but has recently
found more success with its launch into biochar
production. The generated revenue has allowed
Freres to invest in residual handling and
equipment for refining its produced biochar into a
marketable product and for use in farming
applications as well. Freres is currently performing
tests on 1,000 pounds of biochar for viability. It
sees growth opportunities in selling the physical
product for agricultural applications.

What is biochar? Biochar is carbon and ashes
remaining after the pyrolysis of biomass.

Why use biochar? Biochar is a stable soil
amendment that improves soil health while
boosting water retention. Biochar can increase
crop yields as sequestered carbon acts as a
porous sponge that enhances nutrient retention,
boosts microbial activity, increases water-
holding capacity, reduces fertilizer needs, and
raises pH in acidic soils. Adding biochar to soil
increases water uptake at the plant root zone,
resulting in both reduced water applications and
energy savings due to decreased pumping.

The biochar process does not change or modify
the original CHP combustion process. Freres uses
residual energy from the CHP process to produce
the char as a byproduct of the boiler use. With
further screening and refinement, it can produce a
marketable product. Freres is meeting with experts
outside of its organization to find the best pathway
forward for selling its product. If this market grows,
Freres is willing to modify its combustion process
to ensure maximum energy performance.

B Local Power Production: Exporting enough
power to supply 5,000 local homes via a power
purchase agreement with Pacific Power.

B Job Creation: Creation of approximately 30
temporary construction jobs and 10 permanent
full-time jobs to maintain and operate the CHP
system, in addition to the jobs created from
harvesting, processing, and transporting
biomass.

Lessons Learned

B Utility Transmission Interconnection
Agreements can be a lengthy process, with
possible non-refundable deposits that may
need to be written off as losses if the project
does not come to fruition.

B If your facility is a Qualified Facility (under
PURPA based on system size), you may be
eligible to receive a standard contract; these are
often more closely regulated by state utility

commissions, which can help dictate more positive

power purchase agreements and streamline the
contract processing side of the project.

B Additional local regulatory agency permitting
may be required: Conditional Use, Building
Permits, Air Discharge, Water Discharge, Water
Supply, etc. Research and work with all
permitting entities during project planning to
determine requirements. Project planning will
result in quicker and less expensive installation
of the technologies.

“We [will] never quit updating our plants.
We plan to continue to invest in them.”

— Rob Freres, Exec. Vice President

Contact Information

The 10 U.S. Department of Energy Onsite Energy
Technical Assistance Partnerships (TAPs) help
industrial facilities and other large energy users
integrate the latest onsite energy technologles
For more information on this project
and/or the services of the Onsite
Energy TAPs, use the QR code or
visit our website at: H
betterbuildingssolutioncenter.energy.gov/onsite-

energy/taps.
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