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Renewable Energy Center - ID Number - 029010AAK

Operating Scenario 6 - two (2) Biomass-Fired Boilers at 65% Operating Capacity and 
two (2) Natural Gas-Fired Standby Boilers at 20% - Non-Title V Case 
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Note 1:  Emissions from Diesel Generator are included in the netting calculations only.  The proposed diesel generator is considered to be an insignificant activity per 35 IAC 201.210(a) (xvi).   The calculated heat input and emission factors are based on MFR specifications.

PM2.5 Emissions  (lbs/mmBtu) NA

CO Emissions  (lbs/mmBtu) NA

PM/PM10 Emissions  (lbs/mmscf) NA

PM2.5 Emissions  (lbs/mmscf) NA

CO Emissions  (lbs/mmscf) NA

VOM Emissions  (lbs/mmBtu) NA

NOx Emissions  (lbs/mmscf)

Boiler No. 2 Boiler No. 3 Boiler No. 3 Boiler No. 4 Boiler No. 4

Ash Storage 
Area

Units

APC-1 DG-1 Boiler No. 1 Boiler No. 1 Boiler No. 2

12-Month Rolling 
Average Hourly 

Steam 
Production with 

Standby

Boiler Heat Input (mmBtu/hr): NA

Fuel Type: NA

Heat Content (Btu/scf): NA

Heat Content (Btu/lb): NA

Annual Operating Hours: 8,760

Annual Capacity Factor: 100%

Total Potential 
Hourly Steam 

Production 
Biomass only

Fuel Usage (lb/hr or mmscf/hr): NA

Fuel Usage (tons/mo or mmscf/mo): NA

Fuel Usage (tons/yr or mmscf/yr):

PM10 Emissions  (lbs/mmBtu) NA

NA

Steam Generation Rate (lb/hr): NA

NOx Emissions  (lbs/mmBtu) NA

SO2 Emissions  (lbs/mmBtu) NA

PM Emissions  (lbs/mmBtu) NA

NA

SO2 Emissions  (lbs/mmscf) NA

Hourly PM10 Emission Rate (lb/hr) 0.073

Hourly PM2.5 Emission Rate (lb/hr) NA

Hourly CO Emission Rate (lb/hr) NA

VOM Emissions  (lbs/mmscf) NA

Hourly NOx Emission Rate (lb/hr) NA

Hourly SO2 Emission Rate (lb/hr) NA

Hourly PM Emission Rate (lb/hr) 0.073

Annual SO2 Emission Rate (tpy) NA

Annual PM10 Emission Rate (tpy) 0.320

Annual PM2.5 Emission Rate (tpy) NA

Facility Totals 
(tpy)

Past Actual (tpy)
Net Change 

(tpy)Hourly VOM Emission Rate (lb/hr) NA

Annual NOx Emission Rate (tpy) NA

Annual PM Emission Rate (tpy) 0.320

PSD Applicable
Title V 

Applicable
1 - Emission Factors based on Boiler MFR Specification. Pollutant Significant 
2 - Emission Factors based on Fuel Specification.   NOx

Annual CO Emission Rate (tpy) NA

Annual VOM Emission Rate (tpy) NA

Emission Factor Notations

40 NOx EmissionsThe proposed start-up operating hours for each 
Biomass Boiler System is based on the following 

assumptions;
The proposed operating hours for the biomass receiving 

processes;

3 - Based on AP-42 Table 1.4-1 - Emission Factors for Natural Gas Combustion.   SO2 40 SO2 Emissions

PSD Applicability Determination Basis
Pollutant

25 PM Emissions
5 - Based on AP-42 Table 1.3-1 - Emission Factors for Fuel Oil Combustion.   PM10 15 PM10 Emissions
4 - Based on AP-42 Table 1.4-2 - Emission Factors for Natural Gas Combustion.

Max number of events per month: 2 Max number of truck loads per day: 12

  PM

7 - Based on AP-42 Table 1.3-7 - Emission Factors for Fuel Oil Combustion.
Max start-up hours (hr/yr): 144 Biomass unloading hours (hr/yr): 1314

  CO 100 CO Emissions
6 - Based on AP-42 Table 1.3-3 - Emission Factors for Fuel Oil Combustion.

Max start-up hours (hr/mo): 12 Max daily unloading hours (hr/day): 3.60

  PM2.5 Max duration of each start-up (hr): 6 Max unloading time per truck (hr): 0.30 10 PM2.5 Emissions

  VOM 40 VOM Emissions

14 - Startup multiplier factor equal "8"
15 - Startup multiplier factor equal "10"

8 - Based on AP-42 Table 1.6-5  - Emission Factors for Wood Combustion, Assumes PM 2.5/PM10 

ratio of 0.878

9 - Based on AP-42 Table 1.6-2  - NOx, SO2, and CO Emission Factors for Wood Combustion
10 - Based on AP-42 Table 1.6-3  - Emission Factors for Wood Combustion
11 - Based on data from Engine Manufacturer's Specification.
12 - Startup multiplier factor equal "2"
13 - Startup multiplier factor equal "3"

 Worksheet includes PM10 and PM2.5 emission factors with condensables
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Table B­1 – Plantwide Emission Limits 

Total Boiler Operation Emissions (all combined boiler operations) shall not exceed the 
following limitations: 
All Modes of Operation Combined 

Pollutant  Emission 
Rate  
(lb/hr) 

Averaging  
Time * 

Annual 
Emissions 
(tons/yr) 

NOx  NA  12­Month Rolling Average  98.3 

SO2  NA  12­Month Rolling Average  33.4 

CO   NA  12­Month Rolling Average  98.9 

PM (filterable)  NA  12­Month Rolling Average  13.0 

PM10 (filterable)  NA  12­Month Rolling Average  12.9 

PM2.5 (filterable)  NA  12­Month Rolling Average  9.69 

PM ( with condensables)  NA  12­Month Rolling Average  18.7 

PM10 ( with condensables)  NA  12­Month Rolling Average  18.7 

PM2.5 ( with condensables)  NA  12­Month Rolling Average  15.4 

VOM  NA  12­Month Rolling Average  7.52 

Individual HAPs  NA  12­Month Rolling Average  <10.0 

Total HAPs  NA  12­Month Rolling Average  <25.0 

* Calculated at the end of each calendar month 

Table B­2 – Emission Limits for Boiler No. 1 and Boiler No. 2. 

The emissions from Boiler No. 1 & Boiler No. 2 shall each not exceed the following 
limitations: 
Mode 1 – Natural Gas Combustion 

Pollutant  Emission Factor 
lb/mmBtu 

Emission Rate  
lb/hour 

Averaging  
Time 

NOx  0.100  6.15  Hourly 

SO2  0.0006  0.037  Hourly 

CO  0.100  6.15  Hourly 

PM (filterable)  0.008  0.467  Hourly 

PM10 (filterable)  0.008  0.467  Hourly 

PM2.5 (filterable)  0.008  0.467  Hourly 

VOM  0.005  0.308  Hourly 
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(cont.) Table B­2 – Emission Limits for Boiler No. 1 and Boiler No. 2. 

Mode 2 – #2 Fuel Oil Combustion 

Pollutant  Emission Factor 
lb/mmBtu 

Emission Rate  
lb/hour 

Averaging  
Time 

NOx  0.125  7.69  Hourly 

SO2  0.050  3.09  Hourly 

CO  0.150  9.23  Hourly 

PM (filterable)  0.014  0.871  Hourly 

PM10 (filterable)  0.008  0.470  Hourly 

PM2.5 (filterable)  0.006  0.362  Hourly 

VOM  0.015  0.923  Hourly 

Table B­3 – Emission Limits for Chiptec Unit Boiler No. 3. 
The emissions of Boiler No. 3 shall each not exceed the following limitations: 
Biomass Combustion 

Pollutant  Emission Factor 
lb/mmBtu 

Emission Rate  
lb/hour 

Averaging  
Time 

NOx  0.250  13.0  24­Hour Block Average 

SO2  0.100  5.21  24­Hour Block Average 

CO  0.225  11.7  24­Hour Block Average 

PM (filterable)  0.030  1.56  24­Hour Block Average 

PM10 (filterable)  0.030  1.56  24­Hour Block Average 

PM2.5 (filterable)  0.023  1.37  24­Hour Block Average 

VOM  0.017  0.886  24­Hour Block Average 

Table B­4 – Emission Limits for Chiptec Unit Boiler No. 4. 
The emissions of Boiler No. 4 shall each not exceed the following limitations: 
Biomass Combustion 

Pollutant  Emission Factor 
lb/mmBtu 

Emission Rate  
lb/hour 

Averaging  
Time 

NOx  0.250  15.6  24­Hour Block Average 

SO2  0.100  6.22  24­Hour Block Average 

CO  0.225  14.0  24­Hour Block Average 

PM (filterable)  0.030  1.87  24­Hour Block Average 

PM10 (filterable)  0.030  1.87  24­Hour Block Average 

PM2.5 (filterable)  0.023  1.64  24­Hour Block Average 

VOM  0.017  1.06  24­Hour Block Average 
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Technical Discussion 
 

CHIPTEC PATENTED GASIFICATION SYSTEM 
 
     Our patented gasifier is close-coupled to a boiler.  Biomass fuel enters a hot refractory lined 
chamber where it is roasted to the point where the volatile pyrolysis gas (wood gas) is released 
into an oxygen-deprived environment.  Once released, these gases then travel through the burner 
nozzle where they are superheated and mixed with air for complete combustion leaving little or 
no waste such as ash, creosote or stack effluent. The average flame temperature in the furnace of 
the boiler is 2,100F to 2,300F in all-firing modes except pilot. At these elevated temperatures a 
greater amount of the volatile organic compounds are destroyed. The end result is more complete 
combustion and lower system emissions.  The increased efficiency, safety and cleanliness of this 
advanced two stage process produces tremendous economical and environmental benefits.  
 
     High temperature combustion, a 10:1 (or better) turn down ratio, refractory heat storage and 
controlled air allows the CHIPTEC gasifier to respond quickly to boiler demand, and also idle 
efficiently for economic operation during low load conditions. 

 
Over the years this technology has demonstrated the following: 

• 10:1 or better turn down capability  
• Ability to burn green and dry fuels  
• Easy ash removal system.  
• High combustion temperature (cleanliness and efficiency)  
• Ability to meet the most stringent emission regulations 
• High fuel efficiency 
• Ability to idle cleanly & efficiently in low load periods 
• Minimal daily maintenance 
• Operate efficiently through out the entire year 
• Save customers thousands of dollars per year. 

 
The gasifier Chiptec are capable of using biomass fuel that has a moisture content of 6% 

to 55% wet basis.  The fuel moisture content, and mineral content will affect the system output 
and performance.  The fuel particle size shall be 2.5” x 2.5” or less and contain the occasional 
oversize piece up to 12” x1/8” thick.  Larger pieces may activate the safety jam switches located 
in the augers and turn those components off to prevent damage.   
 

Chiptec systems are operating on a wide variety of wood fuel including, green hardwood 
chips, wood pellets, dry hardwood hogged fuel, dry hogged pallet, dry sawdust & shavings from 
secondary wood manufactures.   
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The following improvements have been made over the past five years. 
• Integration of an oxygen sensor into the system controls.  The sensor provides real time 

feedback to the systems controls. The result is excellent combustion, improved 
efficiency, reduce excess air and lower reduce fuel cost. 

• The burner nozzle has been redesign to provide more complete combustion. 
• Airflow through the system also has been improved to provide better control.    
• The fuel level arm has been upgraded from a castable stainless steel to a high temperature 

stainless steel alloy that improves the service life of the part.   
• The grates have been redesign to improve airflow and minimize plugging of the air holes.  

Replacement costs of the new grates are much lower than previous design. 
• The air distribution system has been simplified, thus eliminating several electrically 

controlled dampers.   
• The PLC control program is continuously being improved to provide better, more precise 

control of all of the system operations.   
 
The Chiptec gasifier incorporates a number of fire suppression devices into the overall system 

design.  First item is the air lock located on the end of the feed screw.  Provides a physical barrier 
to the fuel.  Second is a heat-sensing device located on the feed screw.  If excessive heat is 
sensed, a solenoid will activate a water valve that will introduce sufficient water in the metering 
auger(before and just above the air lock).  The third device is the draft safety switch.  This device 
continuously monitors the system draft, if draft is lost, the system will stop the fuel feed and send 
out an alarm. 
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CHIPTEC AIR CONTROL STRATEGY 
  

General Description: 
 
The gasifier is the burner for the boiler.  The PLC in the main Chiptec control panel shall store 
the burner management program which controls the operation of the gasifier, the fuel storage and 
delivery system and related equipment.  
 
Basic description of the air flow through the gasifier and boiler system. 
 
All primary & secondary air (combustion air) for the entire gasification process is provided by an 
induce draft fan (ID fan) located in the flue gas breeching of the system.  The ID fan is controlled 
by the boiler set point.  When in automatic operation, the PLC receives a signal from the boiler 
pressure or temperature sensor and signals the ID fan to increase or decreases as required to 
maintain the desire boiler set point. As the boiler set point decreases, the plc signals the ID fan to 
increase. The reverse occurs when boiler set point increases.  The gasifier and boiler system both 
operate under negative draft.  
 
The ID fan draws combustion air in through a duct that directs the air to either the primary air 
zone or the secondary air zone of the gasifier. The primary air is directed to and introduced into a 
chamber below the internal grates of the gasifier.  It is the primary air that travels through the fuel 
pile and creates the gas for the process.  The secondary air is directed through a second duct to the 
burner nozzle located on the gasifier.  The secondary air completes the combustion process.  A 
balancing valve located in the main air duct is controlled by the oxygen sensor located in the flue 
gas breeching. The oxygen sensor provides information to the plc and adjusts the balancing valve 
as required to maintain the desired oxygen set point.  The result is clean combustion through out 
the entire range of operation.   
 
The amount of oxygen in the flue gas has a direct relationship to excess air, fuel consumption and 
ultimately operating cost.  The higher the oxygen levels in the flue gas, the higher the excess air.  
With high excess air, combustion efficiency is reduced and fuel consumption is increased.  The 
use of an oxygen sensor to maintain a desired O2 level in the flue gas, allows the system to 
continuously adjust the combustion process, to maintaining the proper level of O2 and excess air. 
The end result is increased combustion efficiency, a decrease in fuel consumption and a decrease 
in operating cost. 
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The firing rate of the gasifier is determined by the set point of either the hot water or steam 
pressure of the boiler.  The PLC controls are designed to maintain the desired set point that the 
operator inputs into the controls.  As boiler demand increases, the actual water temperature or 
steam pressure will decrease from the set point. When this occurs, the PLC will signal both fuel 
and air to increase, thus generating a higher heat input into the boiler.  As the actual water 
temperature or steam pressure increases and approaches the boiler set point, both the fuel and air 
slow down, therefore reducing the heat input into the boiler.   Once the actual water temperature 
or steam pressure reaches the boiler set point, both fuel and air is operating at a minimum.  If the 
actual water temperature or steam pressure goes above the boiler set point, the fuel feed will stop, 
while the air continues at minimum output.  This scenario is considered to be pilot mode.   During 
pilot mode, the fuel feed shall operate on a duty cycle only delivering a small quantity of wood 
chips to the gasifier.  While in pilot mode there is insufficient fuel entering the system to increase 
the boiler temperature or steam pressure.  Just enough fuel is added to maintain the boiler water 
temperature or steam pressure.  Once the actual water temperature or steam pressure of the boiler 
drops below the boiler set point, both the fuel and air will increase to generate a greater heat input 
for the boiler.   
 
 
Benefits of “True Gasification”: Chiptec “True Gasifiers” have a distinctly separate gas 
producing, and gas oxidation zone. The low temperatures (1000F) in the gas producing zone 
allow for the use of higher ash content fuel material. It also has a very high temperature 
combustion zone (2200F+) which leads to very complete oxidation of the combustible 
hydrocarbons, and therefore, better fuel efficiency, cleaner boiler operation, lower particulate 
emissions, and better air quality. Stack gas treatment is therefore less expensive.  
 
Low boiler deposits: Many systems with tube cleaning devices are only cleaned a few times a 
year. This leads to longer, uninterrupted run times than usually possible. You save the cost of 
load interruptions, and the labor costs of frequent tube cleaning. 
 
Extremely fuel-efficient combustion: The carbon is more fully converted and very little carbon 
residue comes out in the ash or the stack compared to other types of combustion equipment. For 
example, Dutch ovens and stokers may have 20 to 25 % ash, in their combined bottom ash, fly 
ash, and stack gasses. That means you throw away 20 % of your fuel purchases. (At $20.00 per 
ton that is $5.00 per ton wasted.) The Chiptec gasifiers have less than 2% combined ash residue. 
(This is forty cents per ton unused carbon.) This significantly reduces fuel usage and purchases by 
thousands of dollars. 
 
10 to 1 turn down ratio: (Or better.) This turn down reduces fuel purchases significantly by 
using much less fuel during low load periods. You can also avoid using oil backup during most 
low load periods, again saving money in oil purchases. Systems in use for space heat, or 
fluctuating process heat loads will find very significant savings in fuel purchases over stoker type 
systems with lower setbacks. Again, saving thousands of dollars in fuel usage or purchasing, and 
maintaining air quality. 
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Exceptional load maintenance and recovery rates: The Chiptec gasifiers can follow boiler set 
points precisely, and hover right at designated output. This aspect of load maintenance can save 
money by running uninterrupted and controlled loads for varying processes. 
 
Exceptional air quality: The combination of the combustion management strategy, a fully 
programmable P.L.C. control system, and motor speed controllers on all feed and fan systems 
creates very precise combustion of carbon in the fuel, and eases permitting time and costs, and 
reduces required air treatment technology and hardware costs. The Chiptec gasifiers can also 
create a “pollution credit” that can be used to offset increased production. 
 
Fuel Flexibility: The B-Series can combust cleanly and efficiently, fuels from 6% to 55% M.C., 
(Wet Basis) It can even change fuels on the fly with no degradation in combustion quality or 
management. High moisture content fuels are very difficult to burn and maintain loads, but the B-
series can operate, for example, with green pine sawdust, and maintain loads as specified, while 
maintaining soot free combustion. (Of course, boiler output varies according to fuel moisture 
content.) 
 
Steam Generator (i.e. boiler) 
 
Since Chiptec manufactures the gasifier, which is a burner, we have the ability to utilize many 
different styles and types of boilers.  From hot air furnaces to high pressure steam boilers, Chiptec 
has used them all.  For this project, Chiptec shall utilize a shop assembled or packaged, scotch 
marine wet back boiler configured to work with our gasifier.  Chiptec works closely with the 
boiler manufacture to ensure all components of the systems are integrated.  All boilers are 
constructed to all applicable AMSE codes.   

 
Control System 
 
     The Chiptec control panel is built upon the PLC microprocessor, which coordinates the 
various functions of system with the energy needs of the facility. The ability to maintain accurate 
“set points” at all firing levels, change parameters via a simple touch screen, have “on line” 
support, interface with other building control systems and provide dial out alerts are all features 
that add to efficiency, cleanliness, and ease of operation to the Chiptec system.  In addition, we 
control the induced draft fan, and fuel delivery auger with programmable Variable Frequency 
Drives (VFD). This feature greatly enhances the performance of the system. The high efficiency 
motors that we use are all “top of the line” and designed to work with VFDs. The software 
developed by Chiptec, allows the system to be a fully modulating firing system.  All control 
panels supplied by Chiptec shall be UL certified .   
 
     The Chiptec control panel can be configured to integrate into a buildings’ DDC system.   All 
digital and analog output for use by the building DDC can be pre-wired to a terminal strip located 
in the bottom of the control panel.   Other trades will simply have to connect the appropriate 
wires to the thermals.   
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Typically provided digital and or analog I/O: 
• Firing level indicator(0-100% of system output) 
• Stack temperature 
• Steam flow 
• Wood chip handling system status 
• Boiler temperature set point control 
• General alarm output 

 
A standard feature of the control panel is a modem that will allow Chiptec to provide support to 
the system from a remote location.  Additionally, if the facility is connected to a network, the 
system’s HMI can be configured to be accessible from any web browser.  The system can also be 
operated from the web browser.  Supply of the network, network connection and related hard 
ware is not provided by Chiptec.   
 
Emission control system. 
 
The Chiptec gasification system is a very clean burning and efficient system.  Due to our very 
tight air control and advance software, the Chiptec gasification system typically only requires 
simple mechanical particulate control equipment.  The utilization of the oxygen sensor to provide 
real time feed back to the plc, allows the system to manage the combustion process to maintain a 
desired flue gas oxygen level (typically 5-6%) which results in low CO, NOx and particulate 
emissions 
 
Mechanical connections and requirements. 
 
Since the Chiptec gasifier and the boiler are shopped assembled, there are very few mechanical 
connections to be made in the field.  All of the boiler piping and plant piping will be performed 
by others.  Chiptec Wood Energy Systems is not a mechanical contractor and we do not perform 
piping or other mechanical work.  Any interconnect piping will be minimal due to the “package” 
aspect of the Chiptec system.  Each gasifier will require one (1) ¾” water drop, which is use to 
supply plant water to the gasifiers’ fire suppression system.   The other mechanical connections 
will be on the boiler which will include piping of the supply and return lines, blow down, safety 
relief valves, and chemical feed.    
 
 
 
 
 
 
 
 
 
 
 

Appendix C - 6



CHIPTEC® 
WOOD ENERGY SYSTEMS 

 

 

54 Echo Place, Unit #1 
Williston VT, 05495 
802-658-0956 
Fax: 802-660-8904 
www.chiptec.com 

Fuel storage and delivery. 
 
     The system Chiptec is offering is a “live floor” type of system that bottoms scraps the fuel pile 
and delivers the fuel to the material handling equipment.  The system is based upon several 
modular moving wedge rams that are hydraulically driven.  Since the system is made up of 
several moving wedge assemblies, the system has built in redundancy compare to other systems 
that utilize a single device for clearing out the fuel bin.  If a mechanical failure occurs, the system 
can still operate on the other components, allowing the plant to continue to operate.  Another 
advantage is all the serviceable items of the system are located out side of the storage bins and are 
easily accessed.  The only maintenance that is required is the yearly service on the hydraulic 
power unit.  The bin unloading system transferred the material into screw augers that transport the 
fuel to the gasifier.  All of the screw augers in the Chiptec system have covers for protection and 
all access doors contain a safety circuit that will stop the auger if activated.  Screw auger are 
clean (no material spillage), rugged, require low horse power to operate and do not require 
periodic adjustments as compared to a belt conveyor. 

 
Safety Features. 
 
Combustion Safety Devices 

• Water safety valve: A temperature activated valve that supplies water to the top of 
the metering auger if the temperature in the feed auger is over 190 degree F.   

• Air lock: Creates a physical break between fuel source and gasifier. 
• Fuel level arm: Prevents the gasifier from being over filled with fuel. 
• Feed screw: Feed screw operates until all material is discharged into the gasifier.  

This creates a second physical break between fuel source and the gasifier.  
• Draft proving switch: If the draft fan fails, the fuel feed system stops delivering fuel 

to the gasifier. 
 
Mechanical Safety Devices 

• Gasifier lid safety system: An intergraded system of limit switches that prevents the 
lid from being opened or closed by mistake.   

• Gasifier lid safety bar: Once the lid is opened, a pin is inserted into the safety bar that 
locks the lid open.  The safety bar also acts as a back up to the lid lifter assembly.  

• Auger access door limit switches: Turn off augers when access doors are opened to 
prevent bodily harm. 

 
Boiler Safety Devices 

• ASME approved relief valves & components as required by code 
• Low boiler water cut off devices as per code 
• Hi-limit control: If boiler temperature exceeds the desired temperature the unit shuts 

down. 
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Gasifier Start-Up Procedure 
 
The system controls are placed into manual operation which allows the operator to 
control the speed of the induce draft fan, percent oxygen, the fuel feed level and fuel feed 
rate. 
 
The operator fills the gasifier box to a level approximately ½ to ¾ of its capacity.  The 
operator then stops the fuel feed and increases the induce draft fan to 25%.  The oxygen 
control is placed at 100% which directs all combustion air to Primary. At this point, 
approximately 5 gallons of diesel or kerosene fuel is sprayed on top of the fuel pile.  The 
operator then lights the fuel pile in a manner that protects the operator.  During this 
process, the two rear access doors are open.  This is the main source of combustion air for 
the start up procedure. As the fuel burns the operator monitors the fire through the rear 
access doors. When the fuel pile is sufficiently ignited the operator can start to close the 
gasification chamber by first placing the internal refractory blocks or bricks in the access 
door ways.   At this point, all combustion is taking place in the gasifier box. The intent of 
this process is to establish a sufficient bed of incandescent charcoal that will allow the 
burner to ignite when the access doors are closed.  It should be noted that when the rear 
access doors are closed, the air is directed to the primary air zone and travels up through 
the fuel pile.  It is at this point, the gasification process starts.  Once a sufficient fuel pile 
and incandescent charcoal bed is established the rear access doors are closed.  Once the 
doors are closed the burner will ignite. 
 
 WARNING: Do not attempt to re-open the rear access doors. If ignition is lost, ie. there 
is no visible flame in the gasification chamber, all settings should remain at current levels 
until ignition re-establishes. 
 
The operator may need to adjust the oxygen level to help accomplish this task.  This 
processes my take up to 1.5 hours depending on the fuel moisture content and plant 
conditions. 
 
Once the burner is ignited, and the operator is satisfied with the performance, the operator 
can start to increase the induce draft fan which will increase the gasifier and boiler 
output.  It is up to the operator to determine how fast and how much to increase the 
system output.  A cold boiler will require more time to bring up to temperature, while a 
hot boiler will require less time. 
 
Once the boiler is up to temperature and pressure, the system can be placed into 
automatic operation.  During automatic operation, the gasifier will respond to the boiler 
steam pressure and work to maintain the desired steam pressure set point.  As load 
increases and decreases, the gasifier controls will automatically adjust the induce draft 
fan speed, fuel feed delivery rate and oxygen trim as required. 
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Gasifier Shut-Down Procedure 
 
For a planned system shut down, the operator will place the system into manual operation 
and turn off the fuel feed to the gasifier. This will allow the gasifier to burn down the fuel 
pile in the gasifier.  During this process, the system will continue to generate steam; 
therefore it is recommended that a steam load or dump be present to accommodate any 
steam that is produced.  As the fuel is consumed, the flame in the gasifier will become 
smaller and smaller, eventually leaving the boiler. After approximately one hour the 
“Stop Firing” button can be pushed. This will decrease the stack fan to minimum and 
direct all combustion air to the Secondary. The fuel will continue to burn in the gasifier 
box.  It may take several hours to completely burn down the fuel pile.  The cool down 
procedure may take several days.  This is dependent on the size of the gasifier. 
 
ATTENTION: At no time during the early stages of shut down and cool down should the 
rear access hatches be opened. These should remain closed until the gasification chamber 
has cooled to safe temperatures. 
 
Emergency Shut Down 
 
If the system enters into a fault mode such as low water in the boiler and needs to shut 
down, a valve in the combustion air duct is activated and closed to allow a minimum 
amount of air into the system.  At the same time, the balancing valve that directs air to the 
either primary or secondary air zones opens to allow all the air to go to the secondary air 
zone.  This will effectively stop gas production and burn any gas that is remaining.  Also 
at the same time, the induce draft slows down to a minimum speed which slows the 
production of the gas. 
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