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Background

Macon is the home of the first ethanol production plant in the state of Missouri. POET began production at the Macon plant
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in 2000, and by 2003 they expanded the production capacity from fifteen to thirty-six million gallons per year, added the
production of Dried Distillers Grain with Solubles (DDGS) and food grade CO2, and installed a natural gas turbine driven
Combined Heat and Power (CHP) system.

After eighteen years of successful operation, the CHP system continues to operate 24/7, generating electric power for use
by Macon Municipal Utilities (MMU) to serve its customers and steam for use by POET in the bioethanol production process.
The CHP system was installed under a partnership agreement .

between MMU and POET (originally Northeast Missouri Grain, QUICk Facts

LLC). Under the original partnership agreement, MMU Location: Macon, Missouri

purchased the CHP hardware, and POET was financially Market Sectors: Municipal Utility/Bioethanol Production
responsible for the building expansion necessary to house the CHP Generation Capacity: 10 MW

H R S C HRSC I Prime Mover: Solar Turbines Mars™ 100 Natural Gas Turbine
eat Recovery Steam Generator ( ), all water treatment Average System Availability: >92% (last 10 years)

modifications to integrate the HRSG into the facility/process Bioethanol Production: 50 million gallons per year

steam system, and the control system allowing for remote Additional Products: Dried Distillers Grain with Solubles,
operation of the CHP system. Wetcake & Syrup, Corn Oil, Food Grade CO: & Dry Ice

CHP Thermal Output: Heat Recovery Steam Generator (HRSG)
In normal operation, the power from the CHP system is fed delivering 51,000 Ib/hr steam at 125 psi (satisfies 60% of
directly into the power grid that serves the local area including plant’s thermal load)
the bioprocessing plant. However, the bioethanol plant has the Emission Reductions: 50% reduction of CO2 and NOx
capability to disconnect from the local grid should the grid Began Operation: 2003

experience an outage and have the CHP system supply the

entire electric load required by the plant. According to Scott Tuttle (General Manager, POET Bioproducts, LLC) the plant has
experienced numerous grid outages since 2003 and has successfully maintained full operation during these outages by
switching the load totally to the CHP system.

CHP Drivers & Results

The partnership agreement signed 18 years ago and still in existence today, specifies that the cost of the natural gas
consumed by the CHP system is split between MMU
and POET. This results in overall annual cost savings
for both parties, reduced fuel cost for generating 10
MW of new generation capacity for the utility, and
reduced overall fuel cost for meeting plant steam
requirements for POET.

MMU provides the citizens and businesses of Macon
with electricity, water, wastewater, and natural gas
services. MMU is a founding member of the Missouri

Public Energy Pool (MoPEP) and, along with 34 additional Aerial View of POET Bioproducts Plant
cities, receives electricity from the Pool’s resource portfolio. Source: www.poet.com/macon

By feeding the 10 MW CHP electric capacity into the local grid,
MMU is contributing added capacity to the MoPEP generation
portfolio. MMU’s portion of the natural gas cost consumed by the CHP system is passed through MMU and paid for by



MoPEP. MMU also receives generation credits ($) from MoPEP for providing reliable electric capacity to the pool. These
funds are utilized by MMU in part to operate and maintain the CHP system.

The annual availability factor for a CHP system is defined as the number of hours during a one-year period that the CHP
system is available and ready to operate divided by the total number of hours in that year. It is a measure of how reliable
and trouble free the CHP system is. Over the last 10 years the average annual availability factor for the CHP system has
consistently exceeded 92%, providing upwards of 80,500,000 kWh annually to local utility customers.

For POET, access to the recovered steam from the CHP system (51,000 Ibs/hr at 125 psi) provides 60% of the thermal load
needed for the bioethanol process. The facility also includes two natural gas fueled boilers (total capacity of 110,000
Ibs/hr steam) that are utilized to supplement and/or provide backup to the CHP generated steam. The CHP system has
resulted in an overall annual gas cost reduction of approximately 20%.

POET has enjoyed the benefit of not shutting down the bioethanol production process during electric grid outages. Electric
outages as short as 10 or 15 minutes in duration can cause the bioethanol process to shut down, resulting in 3 to 4 hours
of production down time before the process can be fully restored. Although POET has not calculated the cost savings
associated with these incidents, they consider it to be substantial in terms of cost and production.

Finally, the CHP system enabled POET to cut their greenhouse gas emissions in half. In 2019, the CHP system at the Macon
facility was credited with offsetting 53,000 metric tonnes of CO2 annually. Also, the Solar Mars™ Turbine is outfitted with a
Dry Low NOx combustor, resulting in NOx levels of approximately 13.0 ppm, well below the EPA permit requirements of

25 ppm. Supplemental
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Lessons Learned

e Contracting for CHP Maintenance with Solar Turbines, Inc. has

ensured good, reliable operation for more than 18 years. “If I were to rate the overall performance of
the CHP system, I’d say it rated as

excellent. From my standpoint, it has been
a low drama, non-event, highly efficient
and reliable system, just what we like.”

e Good maintenance practices/procedures include turbine engine
“change out” approximately every 30,000 hours of operation.

e O&M of the HRSG is best done by POET as part of their steam
boiler inventory.

e Coordinated planned maintenance schedules between POET Scott Tuttle: General Manager, POET
(bioprocessing facility) and Macon Municipal Utilities (power Bioproducts LLC.
plant/grid) has resulted in CHP availability well above 90%.

For More Information

U.S. DOE Central CHP Technical Scott Tuttle, General Manager, POET Bioproducts LLC
Assistance Partnership Phone: (660) 385-8101
scott.tuttle@poet.com

The Central CHP TAP is a U.S. DOE sponsored program managed by the
Energy Resources Center located at the University of lllinois Chicago.
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