SOUTHBOUND:

Recent Projects in Central & South America
With a solid reputation and client base in
North America, Jansen recently expanded
its territory with projects in Central and
South America, with some plants having
ties to North American ownership. In recent years, Jansen
completed engineering evaluations of eleven different biomass
boilers south of the border (in Guatemala, El Salvador, Honduras,
Colombia, Brazil, and Paraguay), and completed one combustion
system upgrade (see related article on page 2). The boilers at these
facilities often face unique challenges.
They burn biomass fuels like Eucalyptus chips, bagasse, giant reed,
or palm fiber, which can be more challenging to burn than the biofuels
commonly found in North American boilers. For the majority of these
studies, evaluating furnace combustion conditions led to recommendations that will
significantly improve thermal efficiency or allow increased biomass burning, or both.
Three projects in particular show the variety of issues Jansen engineers tackled.
• Boiler A (Brazil): The boiler was unable to reach its design steam temperature.
Additional superheater surface area was recommended to remedy this design deficiency.
• Boiler B (Paraguay): Here, the boiler typically operated above its design maximum
steaming rate and faced wide fluctuations in plant demand between winter and summer.
These issues contribute to reduced thermal efficiency and occasional high CO emissions.
Jansen’s study provided the client with recommendations on improving the boiler’s fuel feed
and air system operation, as well as long term recommendations for equipment upgrades in
these areas.
• Boiler C (Brazil): The boiler load was limited by excessive steam pressure loss in the
superheater. Jansen’s engineers determined the root cause to be two-phase flow in the
secondary superheater due to operation with significantly lower steam temperature than
designed. This determination led to the recommendation of a cost effective solution.
Jansen is proud to provide its analytical skills and biomass boiler retrofit capabilities to all clients
in the Americas. (Note: Jansen has technical representation in Central American countries, Colombia, Chile, and
Brazil, see who they are on page 6.)

Biomass, Chemical Recovery & Energy-from-Waste

2015 Biomass Boiler Workshop

ATTE ND O UR
Savannah, Georgia, September 17-18, 2015

Since 2000, these workshops have been attended by over 1000 representatives of numerous plants in the
Pulp/Forest Products and Food Industries, Power Sector, Independent Power Producers and Energy-fromWaste Industry.
The workshops consist of presentations about new technological developments and results to improve the operating
performance, waste fuel burning capacity, efficiency, and fuel economy of biomass-fired boilers (mostly stoker-fired).
In addition, the program will include troubleshooting and problem solving discussions of challenges that attendees
bring to the workshop. Participants will benefit by: 1) learning about the current retrofit technology for biomass
boilers and associated equipment; 2) seeing how other mill
operations solve their biomass boiler area problems; and
3) receiving information and solutions to their specific
problems. Attendance to the workshop is free of charge;
space is limited.

technologies, products, and
services.
We are dedicated to working
with our clients to help define
and achieve their productivity,

Jansen is well known in the Paper, Forest Products, and Energy-from-Waste Industries,
having upgraded more than 100 biomass and recovery boilers over the years. The
power sector, however, has not taken advantage of the benefits that these upgrades
can offer. That’s all begun to change, as Jansen has made significant inroads with
upgrades on biomass boilers in the power sector.

environmental goals.

The most recent of these were completed earlier this year at a plant in the Eastern US.

We accomplish this by:

The plant’s two boilers were supplied in the early 1990s as stoker coal-fired units
and were converted to biomass firing by the OEM in 2013. Each boiler had a design
steaming rate of 220,000 lb/hr on biomass following the conversion, for a design plant
output of 51 MW. Soon after completing the conversion project, operational problems emerged. In particular, carbon monoxide (CO) emissions from both boilers were

• Listening and understanding.

The workshops are presented and co-sponsored by:

Participants take notes during a past Biomass Boiler Workshop

• Providing a flexible approach
to problem solving.
• Developing creative and
innovative solutions.
• Partnering with clients to

For sign-up and to receive a detailed program of the technical presentations, workshop location, and hotel, etc., please contact
Pat Azeltine or Cathy Thomas by phone at 425.952.2843/2835 or by e-mail at FirstName.LastName@jansenboiler.com.

implement these solutions.
We commit ourselves to
creating a challenging and
supportive work environment
that fosters opportunity for
professional growth and

Jansen Representatives in Central and South America

In Brazil: Afonso Pereira: afonso.pereira@ibase.ind.br

Recovery Boiler Optimization Studies Lead to Boiler Upgrade

In Chile: Alejandro Pacheco: alejandro.pacheco@cogenera.cl

For further information and specific inquiries, please contact Matt Henderson at 425.952.2844 or Arie Verloop at 425.952.2825 or by
e-mail at firstname.lastname@jansenboiler.com.

combustion, boiler, and energy

Jansen Successfully Upgrades
Biomass Boilers in the Power Sector

• New Orleans, Louisiana, May 5-6, 2016
• Seattle, Washington, September 22-23, 2016

Continued from page 1

The design for the air system upgrade reflects Jansen’s evolution in recovery boiler combustion design through
nearly 40 years of experience. The upgraded SA and TA levels feature larger nozzles compared to the existing
equipment, allowing for greater air penetration into the furnace. In terms of functionality, the SA nozzles will provide higher temperatures in the lower furnace for good reduction efficiency, improved bed control, and improved
ash chemistry, while the TA nozzles will enhance mixing in the upper furnace to burn out TRS and other combustibles. The existing fans and windboxes are adequately sized and will require no modifications. Installation is set for
September 2015, with startup and tuning to follow.

Our Company provides

reliability, efficiency, safety, and

In Central America and Colombia: Jaime Gonzalez: jaimegonzalez@valvexport.com

In its current configuration, the unit has difficulty maintaining TRS emissions below 5.5 dry ppm (corrected
to 8% dry flue gas oxygen) in order to provide some
margin below the daily TRS limit of 5.9 ppm. Given
Photo shows the Jansen SA nozzles on the right-side wall, as
the capacity of the existing air system, TRS excursions
originally installed in 1989. They were found in good condition,
would likely increase in frequency and magnitude at
having served this unit well for more than 25 years.
higher boiler loads. Jansen addressed this issue in a
separate study in support of the boiler upgrade, which included CFD modeling. The modeling showed that dramatic reductions in hydrogen sulfide (H2S), the main component of TRS, could be expected at the target load with
upgrades to the SA and TA levels.

OUR MI SSI ON

Boiler News

Note: Dates & Locations for the Workshops in 2016 are:

For further information and specific inquiries, please contact Arie Verloop at 425.952.2825 or by e-mail at arie.verloop@jansenboiler.com.

The boiler was supplied in 1971 and has the distinction
of being the first “low-odor” unit in Canada. In the
boiler’s original configuration, the design virgin BLDS
throughput was 2.4 million lb/day at 64% solids, for a
steam generation rate of 345,000 lb/hr. Following several upgrades, the boiler can currently generate up to
approximately 500,000 lb/hr of steam at a virgin BLDS
throughput rate of 2.95 million lb/day on 69% solids
liquor. The mill’s goal for the new upgrade is to increase
virgin BLDS processing to 3.44 million lb/day.
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fulfillment.
Our team is dedicated to
the highest standards of
professional ethics and integrity.

Por favor contáctenlos para información adicional!
Entre em contato para informações adicionais!

OFA nozzles (for two boilers) being readied for shipment from fab shop to client
(note: nozzles are positioned upside down).

Continued on page 3

RECOVERY BOILER OPTIMIZATION STUDIES

RECEIVE OUR

Lead to Boiler Upgrade

Newsletter by E-mail

This Newsletter, No. 41, Summer 2015, is again being sent by e-mail to our contacts for whom we have an e-mail
address. It will also be sent via regular postal service. We are continually expanding the electronic distribution list
for our newsletter.

To receive this and upcoming Newsletters electronically, you may directly sign-up through the link on our
website (http://jansenboiler.com/publications/newsletters/) or alternatively, send your e-mail address to
editor@jansenboiler.com and you will be included on the list.

Inquiries should be directed to:
Boiler News is published regularly by Jansen Combustion and
Boiler Technologies, Inc. to provide information to Owners and
Operators of boilers.

Editor, Boiler News
Jansen Combustion and Boiler Technologies, Inc.
11335 NE 122nd Way, Suite 275
Kirkland, WA 98034

Reproduction of the information contained in this newsletter is
only allowed with proper reference to the source.

Phone: (425) 825-0500 Fax: (425) 825-1131
E-mail: editor@jansenboiler.com
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For recovery boiler owners, optimization of boiler performance is a prime concern.
Recovery boilers play a crucial role in a mill’s steam plant as well as its chemical
recovery cycle. Boiler performance optimization has a major impact on mill operation
and can benefit environmental performance as well as production capacity and
bottom line.
This year, Jansen teamed with Power Specialist Assoc. Inc. (PSA) to conduct optimization assessments of the recovery boilers at six facilities throughout North America for
a major pulp and paper company. The assessments focused on topics such as increasing liquor solids throughput capacity, optimizing runtime availability, and minimizing
unscheduled downtime and risk exposure. With these studies, Jansen has helped give
the client the framework necessary to meet their goals in terms of reliable boiler performance and liquor processing capacity.
At one facility, a pulp mill in British Columbia, Jansen’s study led to an award for a
recovery boiler upgrade. Jansen is well known at this facility, having carried out evaluations of liquor throughput capacity and boiler circulation back in 1988, plus design and
engineering for lower furnace water wall replacement and air system upgrades in 1989
(see photo). Now, Jansen will provide upgraded secondary air (SA) and tertiary air (TA)
systems to support an increase in virgin black liquor dry solids (BLDS) burning capacity.
Continued on page 5

Customized
Engineered Solutions
www.jansenboiler.com
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Continued from page 1

Jansen Upgrades
Central American Bagasse Boiler

S WEET AS S U GAR:

Jansen has developed a reputation for expertise in the combustion of “difficult-toburn” fuels such as wet biomass, chemical spent liquors, and refuse derived fuels.
Recently, we added bagasse to that list with the upgrade of a power boiler located
at a sugar mill in Guatemala. This represents a milestone for Jansen both in terms
of growth into a new industry and in expanding our footprint to Central America.
Bagasse is the fibrous material left behind in the sugar making process when raw
sugar cane is diced, crushed and pressed to extract the juice. Historically, bagasse
was incinerated as a waste product, but with rising prices for fossil fuels, plant
owners began looking at bagasse as valuable fuel. Thus bagasse began to find its
way into stoker boilers, sometimes mixed with woody biomass
or stoker coal, or fired by itself.
Although bagasse does provide a
convenient (and free) fuel, it can
be more difficult to burn than
wood fuel due to its higher moisture content. Air system design
is therefore critical for creating
optimal combustion conditions in
bagasse-fired boilers.
This boiler was originally located
in a closed paper mill in Mississippi, and had an original maximum
steaming rate of 450,000 lb/hr
on wood fuel plus natural gas or
oil. A few years back, the current
owner relocated it to Guatemala
and began the process of rebuilding the boiler to burn bagasse,
stoker coal, and eventually pulverized coal. Several years ago,
Jansen had performed an evaluation of the boiler for its original
owner and found, among other
Tip of Multi-Range High Velocity Combustion
things, that carryover of fuel and
Air Nozzle™.
ash from the furnace was excessive. Knowing this, and recognizing the challenges of burning bagasse, the current
owner turned to Jansen to design an upgraded air system for the boiler before the
unit was placed into service.
The owner’s goals for the upgrade were to maximize steam generation from
bagasse (up to 368,000 lb/hr of steam) and to reach peak steam generation when
co-firing bagasse with a small amount of coal (up to 400,000 lb/hr of steam). This
steam is fed to a new condensing turbine for power generation up to 50 MW.
Another goal was to reduce excess air and carryover in order to achieve greater
boiler thermal efficiency. During the off-season (when not harvesting and processing sugar cane), the boiler operates on coal only in order to maintain maximum
power generation.
The new air system features eight Multi-Range Jansen High Velocity Combustion
Air Nozzles , four per side wall, along with ductwork to connect to the existing
air heater and various instrumentation. As in numerous other upgrades, this air
system design provides great flexibility in responding to changing fuel quality and
boiler loads. For the Guatemalan boiler in particular, Multi-Range nozzles allow
increased system turndown as firing changes from bagasse to coal while still maintaining good overfire air penetration and combustion performance.
™

After completing the boiler reconstruction, startup and tuning occurred in the
Spring of 2014. With the assistance of Jansen engineers, plant personnel arrived
at an optimal setting for air and fuel distribution at a high steaming rate of around
330,000 lb/hr on bagasse firing. In the off-season, the boiler has been operating
on stoker coal, and the plant has recently completed installing equipment for firing
pulverized coal. The plant reports that boiler operations are still smooth and that
everyone involved is pleased with the boiler upgrade and current performance.
For general information or specific inquiries, please contact John La Fond at 425.952.2832 or
Arie Verloop at 425.952.2825, or by e-mail at firstname.lastname@jansenboiler.com.

Jansen Successfully Upgrades Biomass Boilers in the Power Sector
typically in excess of the plant’s limit of 0.3 lb/million BTU. Ultimately, the plant was forced to reduce its output to
around 45 MW, a nearly 15% drop.
The plant owner contracted Jansen early in 2014 to perform a study on the boilers, including Computational Fluid
Dynamics (CFD) modeling, and recommend solutions to remedy high CO and reduce ammonia usage in the SNCR
system. Jansen’s study determined that the boilers’ existing overfire air (OFA) ports were oversized, and the resulting
OFA jet velocities were too low to provide good penetration to burn out CO. It should be noted that the CO limit
of 0.3 lb/million BTU is tight for a biomass boiler, and meeting the limit would be challenging even for a properly
sized air system. Adding to this challenge is that the boilers’ furnaces are relatively small, resulting in shorter flue
gas residence times and greater potential for high CO emissions. Still, Jansen’s CFD modeling (conducted in-house)
predicted that modifying the OFA system could yield reductions in CO.
Based on the results of Jansen’s study, the plant owner contracted Jansen to provide air system upgrades to both
boilers. The owner’s goal for the upgrade was to return the plant to a reliable generation rate of 51 MW on biomass
fuel while meeting the CO emission limit. The major element of the upgrade was the installation of eight new MultiRange Jansen High Energy Combustion Air Nozzles for OFA supply (see photos on page 1 and 2). Each nozzle is
divided into upper and lower compartments, and each compartment has a damper that allows the section to be open
or closed. The OFA system thus includes 16 total nozzle sections, giving it increased flexibility in OFA control and
supply.
™

Jansen’s initial design engineering determined that the existing OFA supply ducts were undersized, which could lead
to excessive internal air velocities. This required new air supply ducts for the upgrade. Jansen determined that the
boilers’ fans were adequately sized to supply the new OFA system, and the new OFA nozzles could be placed in the
existing furnace openings. These two findings saved the owner considerable expense in new fans and pressure parts.
The OFA nozzle dampers are equipped with actuators that allow automatic control. The actuators can be programmed to automatically close or open nozzle sections to maintain high OFA velocities with changes in boiler load,
and/or allow operator adjustment from the control room. See our previous newsletter (Number 40, page 4) for more
discussion on automated OFA system control.
So, what are the results... Installation occurred in March 2015, and startup and tuning commenced in April. The
initial tuning revealed combustion instabilities that were attributed to sub-optimal fuel distribution on the grate,
which tended to leave the front of the grate completely bare. The startup team, including Jansen engineers and the
plant operators, arrived at a nozzle configuration that reduced CO levels to as low as 0.15 lb/million BTU, while
still achieving 51 MW of power generation. Plant personnel have stated that this is the first time that they have
ever been able to meet power generation targets while staying within environmental compliance. The flexibility of
the Multi-Range Nozzles was a key factor in achieving the plant goals. Given the small furnace size, the CO levels
achieved during tuning represent a record in the history of Jansen upgrades. Further, both boilers are now operated
in full automatic cascade mode for the first time since the fuel conversion. Fine tuning is continuing to achieve further
improvements especially when changes in fuel quality are experienced.
As a result of this success, this client is working with Jansen to evaluate upgrading two additional stations in the area.
The Jansen team looks forward to continued success in the power sector!
For general information or specific inquiries, please contact John La Fond at 425.952.2832 or Arie Verloop at 425.952.2825, or by e-mail
at firstname.lastname@jansenboiler.com.

Boiler MACT & CISWI
Rulings Are Here

Jansen W E L C O M E S
Stefan Bjornsson. We are pleased to announce the addition of Stefan Bjornsson to
the Jansen team in September, 2014. Stefan brings experience and knowledge of energy
systems and power conversion to Jansen. Growing up in Iceland, he received dual degrees
in engineering and physics while working on large scale geothermal and hydropower
projects. Before joining Jansen he earned a MS degree in mechanical engineering in the
Energy and Environmental Combustion Lab at the University of Washington. His main
research at UW focused on combustion in biomass furnaces.
Beside his academic interests, Stefan is passionate about health and fitness. As a member
of several weightlifting clubs he regularly competes in powerlifting. Stefan also combines his interests in science
and nutrition through his hobbies in the culinary arts. Not one to be idle, as an avid hiker he also enjoys the access
to the great outdoors available in the Pacific Northwest.
Stefan is working as a Process Engineer in Jansen’s Process Technologies department.
Stefan can be reached by phone at: 425.952.2848 or e-mail: stefan.bjornsson@jansenboiler.com. Please join us in welcoming Stefan.

NEWS Briefs

Since our last newsletter (No. 40, Winter 2014), Jansen was contracted for the following new process and design
engineering projects in the Paper, Forest Products, Agricultural, Energy-from-Waste Industries, Power Sector and
Independent Power Producers, as well as other industries (many projects are in progress):
•
•
•
•
•
•
•
•
•

Boiler natural gas (co)-firing feasibility evaluations and cost estimating.
Chemical recovery, biomass, and MSW boilers engineering evaluations.
Combustion system upgrades for chemical recovery and biomass boilers.
Chemical recovery boiler capacity and condition assessments.
Boiler steam/water-side circulation studies.
CFD modeling of biomass, chemical recovery, and MSW boilers.
BFB, CFB, and stoker-fired boiler operational tuning and optimization support.
Boiler MACT compliance review and operational tuning.
Definition engineering of stoker-fired biomass capacity upgrades and grate replacement.

This work was completed, or is currently in progress for the following companies:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Alabama River Cellulose LLC
Appvion
Atlantic Power Corporation
AV Terrace Bay
Boise Wood Products LLC
Capital Power Corporation
Cargill Agricola
Carter Holt Harvey Pulp & Paper
Cariboo Pulp and Paper
Carvajal Pulpa y Papel
Cascade Pacific Pulp LLC
Catalyst Paper
Clearwater Paper
Cosmo Specialty Papers
Covanta Energy
Daishowa Marubeni International
Dominion Virginia Power

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Domtar Inc.
Doyon Utilities
DTE Stoneman
Finch Paper LLC
Georgia-Pacific LLC
Glatfelter
Greenleaf Power
Howe Sound Pulp & Paper Corporation
International Paper Company
International Paper do Brasil Ltda
Kapstone Paper and Packaging
Louisiana-Pacific
Mackenzie Pulp Mill Corporation
MeadWestvaco Corporation
Minnesota Power
NewPage Corporation
Nippon Industries

For further information on these types of projects, contact Arie Verloop at 425.952.2825 or by e-mail at arie.verloop@jansenboiler.com.
Additional information and specific project references can be found on our website at www.jansenboiler.com

A few years back, the US EPA officially published final Boiler MACT and
CISWI rulings. Permit levels of several emission species were established
for various types of boilers and fuels. For biomass-fired boilers, permit
limits for carbon monoxide (CO) and particulate matter (PM) are the most challenging. Boilers are required to meet
the new standards by January 31, 2016 (unless extension requests are granted).
There are two significant challenges for boiler owners/operators: 1) to understand the latest classifications and rulings
for emissions levels and implementation periods, and 2) determining and understanding their boilers’ current emissions profiles and combustion characteristics. Jansen has been assisting
clients with determining how the Boiler MACT and CISWI regulations will
impact their operations and by providing solutions for units that would
exceed the new limits.

How Jansen Can Help?
Jansen assists boiler owners/operators by offering an evaluation of the
boiler’s combustion characteristics, including tuning options. If operational
improvements are not sufficient to meet the new emissions requirements,
Jansen can provide combustion system upgrades and team with pollution
control equipment providers to help comply with the new regulations.
For further information and specific inquiries, please contact John La Fond at 425.952.2832 or by e-mail at john.lafond@jansenboiler.com.

• Northern Pulp Nova Scotia
Corporation
• Paper Excellence
• Port Townsend Pulp Company
• Resolute Forest Products
• RockTenn
• Roseburg Forest Products
• SAPPI North America
• Skookumchuck Pulp Mill
• SP Fiber Technologies
• Suzano Papel e Celulose
• Tolko Industries
• University of Washington
• West Fraser - Hinton Pulp
• Weyerhaeuser Company
• Wheelabrator Technologies, Inc.
• Woodland Pulp LLC

Boiler House Cartoons
on Jansen Website
A collection of boiler house cartoons can be
viewed on our website: www.jansenboiler.
com. Over 35 cartoons by Gordon Stevens
shown previously in this newsletter are
presented on the site. Each cartoon depicts
a humorous situation with people and
equipment in the boiler house.

Customized
Engineered Solutions
www.jansenboiler.com

www.jansenboiler.com
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Jansen Upgrades
Central American Bagasse Boiler

S WEET AS S U GAR:

Jansen has developed a reputation for expertise in the combustion of “difficult-toburn” fuels such as wet biomass, chemical spent liquors, and refuse derived fuels.
Recently, we added bagasse to that list with the upgrade of a power boiler located
at a sugar mill in Guatemala. This represents a milestone for Jansen both in terms
of growth into a new industry and in expanding our footprint to Central America.
Bagasse is the fibrous material left behind in the sugar making process when raw
sugar cane is diced, crushed and pressed to extract the juice. Historically, bagasse
was incinerated as a waste product, but with rising prices for fossil fuels, plant
owners began looking at bagasse as valuable fuel. Thus bagasse began to find its
way into stoker boilers, sometimes mixed with woody biomass
or stoker coal, or fired by itself.
Although bagasse does provide a
convenient (and free) fuel, it can
be more difficult to burn than
wood fuel due to its higher moisture content. Air system design
is therefore critical for creating
optimal combustion conditions in
bagasse-fired boilers.
This boiler was originally located
in a closed paper mill in Mississippi, and had an original maximum
steaming rate of 450,000 lb/hr
on wood fuel plus natural gas or
oil. A few years back, the current
owner relocated it to Guatemala
and began the process of rebuilding the boiler to burn bagasse,
stoker coal, and eventually pulverized coal. Several years ago,
Jansen had performed an evaluation of the boiler for its original
owner and found, among other
Tip of Multi-Range High Velocity Combustion
things, that carryover of fuel and
Air Nozzle™.
ash from the furnace was excessive. Knowing this, and recognizing the challenges of burning bagasse, the current
owner turned to Jansen to design an upgraded air system for the boiler before the
unit was placed into service.
The owner’s goals for the upgrade were to maximize steam generation from
bagasse (up to 368,000 lb/hr of steam) and to reach peak steam generation when
co-firing bagasse with a small amount of coal (up to 400,000 lb/hr of steam). This
steam is fed to a new condensing turbine for power generation up to 50 MW.
Another goal was to reduce excess air and carryover in order to achieve greater
boiler thermal efficiency. During the off-season (when not harvesting and processing sugar cane), the boiler operates on coal only in order to maintain maximum
power generation.
The new air system features eight Multi-Range Jansen High Velocity Combustion
Air Nozzles , four per side wall, along with ductwork to connect to the existing
air heater and various instrumentation. As in numerous other upgrades, this air
system design provides great flexibility in responding to changing fuel quality and
boiler loads. For the Guatemalan boiler in particular, Multi-Range nozzles allow
increased system turndown as firing changes from bagasse to coal while still maintaining good overfire air penetration and combustion performance.
™

After completing the boiler reconstruction, startup and tuning occurred in the
Spring of 2014. With the assistance of Jansen engineers, plant personnel arrived
at an optimal setting for air and fuel distribution at a high steaming rate of around
330,000 lb/hr on bagasse firing. In the off-season, the boiler has been operating
on stoker coal, and the plant has recently completed installing equipment for firing
pulverized coal. The plant reports that boiler operations are still smooth and that
everyone involved is pleased with the boiler upgrade and current performance.
For general information or specific inquiries, please contact John La Fond at 425.952.2832 or
Arie Verloop at 425.952.2825, or by e-mail at firstname.lastname@jansenboiler.com.

Jansen Successfully Upgrades Biomass Boilers in the Power Sector
typically in excess of the plant’s limit of 0.3 lb/million BTU. Ultimately, the plant was forced to reduce its output to
around 45 MW, a nearly 15% drop.
The plant owner contracted Jansen early in 2014 to perform a study on the boilers, including Computational Fluid
Dynamics (CFD) modeling, and recommend solutions to remedy high CO and reduce ammonia usage in the SNCR
system. Jansen’s study determined that the boilers’ existing overfire air (OFA) ports were oversized, and the resulting
OFA jet velocities were too low to provide good penetration to burn out CO. It should be noted that the CO limit
of 0.3 lb/million BTU is tight for a biomass boiler, and meeting the limit would be challenging even for a properly
sized air system. Adding to this challenge is that the boilers’ furnaces are relatively small, resulting in shorter flue
gas residence times and greater potential for high CO emissions. Still, Jansen’s CFD modeling (conducted in-house)
predicted that modifying the OFA system could yield reductions in CO.
Based on the results of Jansen’s study, the plant owner contracted Jansen to provide air system upgrades to both
boilers. The owner’s goal for the upgrade was to return the plant to a reliable generation rate of 51 MW on biomass
fuel while meeting the CO emission limit. The major element of the upgrade was the installation of eight new MultiRange Jansen High Energy Combustion Air Nozzles for OFA supply (see photos on page 1 and 2). Each nozzle is
divided into upper and lower compartments, and each compartment has a damper that allows the section to be open
or closed. The OFA system thus includes 16 total nozzle sections, giving it increased flexibility in OFA control and
supply.
™

Jansen’s initial design engineering determined that the existing OFA supply ducts were undersized, which could lead
to excessive internal air velocities. This required new air supply ducts for the upgrade. Jansen determined that the
boilers’ fans were adequately sized to supply the new OFA system, and the new OFA nozzles could be placed in the
existing furnace openings. These two findings saved the owner considerable expense in new fans and pressure parts.
The OFA nozzle dampers are equipped with actuators that allow automatic control. The actuators can be programmed to automatically close or open nozzle sections to maintain high OFA velocities with changes in boiler load,
and/or allow operator adjustment from the control room. See our previous newsletter (Number 40, page 4) for more
discussion on automated OFA system control.
So, what are the results... Installation occurred in March 2015, and startup and tuning commenced in April. The
initial tuning revealed combustion instabilities that were attributed to sub-optimal fuel distribution on the grate,
which tended to leave the front of the grate completely bare. The startup team, including Jansen engineers and the
plant operators, arrived at a nozzle configuration that reduced CO levels to as low as 0.15 lb/million BTU, while
still achieving 51 MW of power generation. Plant personnel have stated that this is the first time that they have
ever been able to meet power generation targets while staying within environmental compliance. The flexibility of
the Multi-Range Nozzles was a key factor in achieving the plant goals. Given the small furnace size, the CO levels
achieved during tuning represent a record in the history of Jansen upgrades. Further, both boilers are now operated
in full automatic cascade mode for the first time since the fuel conversion. Fine tuning is continuing to achieve further
improvements especially when changes in fuel quality are experienced.
As a result of this success, this client is working with Jansen to evaluate upgrading two additional stations in the area.
The Jansen team looks forward to continued success in the power sector!
For general information or specific inquiries, please contact John La Fond at 425.952.2832 or Arie Verloop at 425.952.2825, or by e-mail
at firstname.lastname@jansenboiler.com.

Boiler MACT & CISWI
Rulings Are Here

Jansen W E L C O M E S
Stefan Bjornsson. We are pleased to announce the addition of Stefan Bjornsson to
the Jansen team in September, 2014. Stefan brings experience and knowledge of energy
systems and power conversion to Jansen. Growing up in Iceland, he received dual degrees
in engineering and physics while working on large scale geothermal and hydropower
projects. Before joining Jansen he earned a MS degree in mechanical engineering in the
Energy and Environmental Combustion Lab at the University of Washington. His main
research at UW focused on combustion in biomass furnaces.
Beside his academic interests, Stefan is passionate about health and fitness. As a member
of several weightlifting clubs he regularly competes in powerlifting. Stefan also combines his interests in science
and nutrition through his hobbies in the culinary arts. Not one to be idle, as an avid hiker he also enjoys the access
to the great outdoors available in the Pacific Northwest.
Stefan is working as a Process Engineer in Jansen’s Process Technologies department.
Stefan can be reached by phone at: 425.952.2848 or e-mail: stefan.bjornsson@jansenboiler.com. Please join us in welcoming Stefan.

NEWS Briefs

Since our last newsletter (No. 40, Winter 2014), Jansen was contracted for the following new process and design
engineering projects in the Paper, Forest Products, Agricultural, Energy-from-Waste Industries, Power Sector and
Independent Power Producers, as well as other industries (many projects are in progress):
•
•
•
•
•
•
•
•
•

Boiler natural gas (co)-firing feasibility evaluations and cost estimating.
Chemical recovery, biomass, and MSW boilers engineering evaluations.
Combustion system upgrades for chemical recovery and biomass boilers.
Chemical recovery boiler capacity and condition assessments.
Boiler steam/water-side circulation studies.
CFD modeling of biomass, chemical recovery, and MSW boilers.
BFB, CFB, and stoker-fired boiler operational tuning and optimization support.
Boiler MACT compliance review and operational tuning.
Definition engineering of stoker-fired biomass capacity upgrades and grate replacement.

This work was completed, or is currently in progress for the following companies:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Alabama River Cellulose LLC
Appvion
Atlantic Power Corporation
AV Terrace Bay
Boise Wood Products LLC
Capital Power Corporation
Cargill Agricola
Carter Holt Harvey Pulp & Paper
Cariboo Pulp and Paper
Carvajal Pulpa y Papel
Cascade Pacific Pulp LLC
Catalyst Paper
Clearwater Paper
Cosmo Specialty Papers
Covanta Energy
Daishowa Marubeni International
Dominion Virginia Power

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Domtar Inc.
Doyon Utilities
DTE Stoneman
Finch Paper LLC
Georgia-Pacific LLC
Glatfelter
Greenleaf Power
Howe Sound Pulp & Paper Corporation
International Paper Company
International Paper do Brasil Ltda
Kapstone Paper and Packaging
Louisiana-Pacific
Mackenzie Pulp Mill Corporation
MeadWestvaco Corporation
Minnesota Power
NewPage Corporation
Nippon Industries

For further information on these types of projects, contact Arie Verloop at 425.952.2825 or by e-mail at arie.verloop@jansenboiler.com.
Additional information and specific project references can be found on our website at www.jansenboiler.com

A few years back, the US EPA officially published final Boiler MACT and
CISWI rulings. Permit levels of several emission species were established
for various types of boilers and fuels. For biomass-fired boilers, permit
limits for carbon monoxide (CO) and particulate matter (PM) are the most challenging. Boilers are required to meet
the new standards by January 31, 2016 (unless extension requests are granted).
There are two significant challenges for boiler owners/operators: 1) to understand the latest classifications and rulings
for emissions levels and implementation periods, and 2) determining and understanding their boilers’ current emissions profiles and combustion characteristics. Jansen has been assisting
clients with determining how the Boiler MACT and CISWI regulations will
impact their operations and by providing solutions for units that would
exceed the new limits.

How Jansen Can Help?
Jansen assists boiler owners/operators by offering an evaluation of the
boiler’s combustion characteristics, including tuning options. If operational
improvements are not sufficient to meet the new emissions requirements,
Jansen can provide combustion system upgrades and team with pollution
control equipment providers to help comply with the new regulations.
For further information and specific inquiries, please contact John La Fond at 425.952.2832 or by e-mail at john.lafond@jansenboiler.com.

• Northern Pulp Nova Scotia
Corporation
• Paper Excellence
• Port Townsend Pulp Company
• Resolute Forest Products
• RockTenn
• Roseburg Forest Products
• SAPPI North America
• Skookumchuck Pulp Mill
• SP Fiber Technologies
• Suzano Papel e Celulose
• Tolko Industries
• University of Washington
• West Fraser - Hinton Pulp
• Weyerhaeuser Company
• Wheelabrator Technologies, Inc.
• Woodland Pulp LLC

Boiler House Cartoons
on Jansen Website
A collection of boiler house cartoons can be
viewed on our website: www.jansenboiler.
com. Over 35 cartoons by Gordon Stevens
shown previously in this newsletter are
presented on the site. Each cartoon depicts
a humorous situation with people and
equipment in the boiler house.

Customized
Engineered Solutions
www.jansenboiler.com

www.jansenboiler.com

Continued from page 1

Jansen Upgrades
Central American Bagasse Boiler

S WEET AS S U GAR:

Jansen has developed a reputation for expertise in the combustion of “difficult-toburn” fuels such as wet biomass, chemical spent liquors, and refuse derived fuels.
Recently, we added bagasse to that list with the upgrade of a power boiler located
at a sugar mill in Guatemala. This represents a milestone for Jansen both in terms
of growth into a new industry and in expanding our footprint to Central America.
Bagasse is the fibrous material left behind in the sugar making process when raw
sugar cane is diced, crushed and pressed to extract the juice. Historically, bagasse
was incinerated as a waste product, but with rising prices for fossil fuels, plant
owners began looking at bagasse as valuable fuel. Thus bagasse began to find its
way into stoker boilers, sometimes mixed with woody biomass
or stoker coal, or fired by itself.
Although bagasse does provide a
convenient (and free) fuel, it can
be more difficult to burn than
wood fuel due to its higher moisture content. Air system design
is therefore critical for creating
optimal combustion conditions in
bagasse-fired boilers.
This boiler was originally located
in a closed paper mill in Mississippi, and had an original maximum
steaming rate of 450,000 lb/hr
on wood fuel plus natural gas or
oil. A few years back, the current
owner relocated it to Guatemala
and began the process of rebuilding the boiler to burn bagasse,
stoker coal, and eventually pulverized coal. Several years ago,
Jansen had performed an evaluation of the boiler for its original
owner and found, among other
Tip of Multi-Range High Velocity Combustion
things, that carryover of fuel and
Air Nozzle™.
ash from the furnace was excessive. Knowing this, and recognizing the challenges of burning bagasse, the current
owner turned to Jansen to design an upgraded air system for the boiler before the
unit was placed into service.
The owner’s goals for the upgrade were to maximize steam generation from
bagasse (up to 368,000 lb/hr of steam) and to reach peak steam generation when
co-firing bagasse with a small amount of coal (up to 400,000 lb/hr of steam). This
steam is fed to a new condensing turbine for power generation up to 50 MW.
Another goal was to reduce excess air and carryover in order to achieve greater
boiler thermal efficiency. During the off-season (when not harvesting and processing sugar cane), the boiler operates on coal only in order to maintain maximum
power generation.
The new air system features eight Multi-Range Jansen High Velocity Combustion
Air Nozzles , four per side wall, along with ductwork to connect to the existing
air heater and various instrumentation. As in numerous other upgrades, this air
system design provides great flexibility in responding to changing fuel quality and
boiler loads. For the Guatemalan boiler in particular, Multi-Range nozzles allow
increased system turndown as firing changes from bagasse to coal while still maintaining good overfire air penetration and combustion performance.
™

After completing the boiler reconstruction, startup and tuning occurred in the
Spring of 2014. With the assistance of Jansen engineers, plant personnel arrived
at an optimal setting for air and fuel distribution at a high steaming rate of around
330,000 lb/hr on bagasse firing. In the off-season, the boiler has been operating
on stoker coal, and the plant has recently completed installing equipment for firing
pulverized coal. The plant reports that boiler operations are still smooth and that
everyone involved is pleased with the boiler upgrade and current performance.
For general information or specific inquiries, please contact John La Fond at 425.952.2832 or
Arie Verloop at 425.952.2825, or by e-mail at firstname.lastname@jansenboiler.com.

Jansen Successfully Upgrades Biomass Boilers in the Power Sector
typically in excess of the plant’s limit of 0.3 lb/million BTU. Ultimately, the plant was forced to reduce its output to
around 45 MW, a nearly 15% drop.
The plant owner contracted Jansen early in 2014 to perform a study on the boilers, including Computational Fluid
Dynamics (CFD) modeling, and recommend solutions to remedy high CO and reduce ammonia usage in the SNCR
system. Jansen’s study determined that the boilers’ existing overfire air (OFA) ports were oversized, and the resulting
OFA jet velocities were too low to provide good penetration to burn out CO. It should be noted that the CO limit
of 0.3 lb/million BTU is tight for a biomass boiler, and meeting the limit would be challenging even for a properly
sized air system. Adding to this challenge is that the boilers’ furnaces are relatively small, resulting in shorter flue
gas residence times and greater potential for high CO emissions. Still, Jansen’s CFD modeling (conducted in-house)
predicted that modifying the OFA system could yield reductions in CO.
Based on the results of Jansen’s study, the plant owner contracted Jansen to provide air system upgrades to both
boilers. The owner’s goal for the upgrade was to return the plant to a reliable generation rate of 51 MW on biomass
fuel while meeting the CO emission limit. The major element of the upgrade was the installation of eight new MultiRange Jansen High Energy Combustion Air Nozzles for OFA supply (see photos on page 1 and 2). Each nozzle is
divided into upper and lower compartments, and each compartment has a damper that allows the section to be open
or closed. The OFA system thus includes 16 total nozzle sections, giving it increased flexibility in OFA control and
supply.
™

Jansen’s initial design engineering determined that the existing OFA supply ducts were undersized, which could lead
to excessive internal air velocities. This required new air supply ducts for the upgrade. Jansen determined that the
boilers’ fans were adequately sized to supply the new OFA system, and the new OFA nozzles could be placed in the
existing furnace openings. These two findings saved the owner considerable expense in new fans and pressure parts.
The OFA nozzle dampers are equipped with actuators that allow automatic control. The actuators can be programmed to automatically close or open nozzle sections to maintain high OFA velocities with changes in boiler load,
and/or allow operator adjustment from the control room. See our previous newsletter (Number 40, page 4) for more
discussion on automated OFA system control.
So, what are the results... Installation occurred in March 2015, and startup and tuning commenced in April. The
initial tuning revealed combustion instabilities that were attributed to sub-optimal fuel distribution on the grate,
which tended to leave the front of the grate completely bare. The startup team, including Jansen engineers and the
plant operators, arrived at a nozzle configuration that reduced CO levels to as low as 0.15 lb/million BTU, while
still achieving 51 MW of power generation. Plant personnel have stated that this is the first time that they have
ever been able to meet power generation targets while staying within environmental compliance. The flexibility of
the Multi-Range Nozzles was a key factor in achieving the plant goals. Given the small furnace size, the CO levels
achieved during tuning represent a record in the history of Jansen upgrades. Further, both boilers are now operated
in full automatic cascade mode for the first time since the fuel conversion. Fine tuning is continuing to achieve further
improvements especially when changes in fuel quality are experienced.
As a result of this success, this client is working with Jansen to evaluate upgrading two additional stations in the area.
The Jansen team looks forward to continued success in the power sector!
For general information or specific inquiries, please contact John La Fond at 425.952.2832 or Arie Verloop at 425.952.2825, or by e-mail
at firstname.lastname@jansenboiler.com.

Boiler MACT & CISWI
Rulings Are Here

Jansen W E L C O M E S
Stefan Bjornsson. We are pleased to announce the addition of Stefan Bjornsson to
the Jansen team in September, 2014. Stefan brings experience and knowledge of energy
systems and power conversion to Jansen. Growing up in Iceland, he received dual degrees
in engineering and physics while working on large scale geothermal and hydropower
projects. Before joining Jansen he earned a MS degree in mechanical engineering in the
Energy and Environmental Combustion Lab at the University of Washington. His main
research at UW focused on combustion in biomass furnaces.
Beside his academic interests, Stefan is passionate about health and fitness. As a member
of several weightlifting clubs he regularly competes in powerlifting. Stefan also combines his interests in science
and nutrition through his hobbies in the culinary arts. Not one to be idle, as an avid hiker he also enjoys the access
to the great outdoors available in the Pacific Northwest.
Stefan is working as a Process Engineer in Jansen’s Process Technologies department.
Stefan can be reached by phone at: 425.952.2848 or e-mail: stefan.bjornsson@jansenboiler.com. Please join us in welcoming Stefan.

NEWS Briefs

Since our last newsletter (No. 40, Winter 2014), Jansen was contracted for the following new process and design
engineering projects in the Paper, Forest Products, Agricultural, Energy-from-Waste Industries, Power Sector and
Independent Power Producers, as well as other industries (many projects are in progress):
•
•
•
•
•
•
•
•
•

Boiler natural gas (co)-firing feasibility evaluations and cost estimating.
Chemical recovery, biomass, and MSW boilers engineering evaluations.
Combustion system upgrades for chemical recovery and biomass boilers.
Chemical recovery boiler capacity and condition assessments.
Boiler steam/water-side circulation studies.
CFD modeling of biomass, chemical recovery, and MSW boilers.
BFB, CFB, and stoker-fired boiler operational tuning and optimization support.
Boiler MACT compliance review and operational tuning.
Definition engineering of stoker-fired biomass capacity upgrades and grate replacement.

This work was completed, or is currently in progress for the following companies:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Alabama River Cellulose LLC
Appvion
Atlantic Power Corporation
AV Terrace Bay
Boise Wood Products LLC
Capital Power Corporation
Cargill Agricola
Carter Holt Harvey Pulp & Paper
Cariboo Pulp and Paper
Carvajal Pulpa y Papel
Cascade Pacific Pulp LLC
Catalyst Paper
Clearwater Paper
Cosmo Specialty Papers
Covanta Energy
Daishowa Marubeni International
Dominion Virginia Power

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Domtar Inc.
Doyon Utilities
DTE Stoneman
Finch Paper LLC
Georgia-Pacific LLC
Glatfelter
Greenleaf Power
Howe Sound Pulp & Paper Corporation
International Paper Company
International Paper do Brasil Ltda
Kapstone Paper and Packaging
Louisiana-Pacific
Mackenzie Pulp Mill Corporation
MeadWestvaco Corporation
Minnesota Power
NewPage Corporation
Nippon Industries

For further information on these types of projects, contact Arie Verloop at 425.952.2825 or by e-mail at arie.verloop@jansenboiler.com.
Additional information and specific project references can be found on our website at www.jansenboiler.com

A few years back, the US EPA officially published final Boiler MACT and
CISWI rulings. Permit levels of several emission species were established
for various types of boilers and fuels. For biomass-fired boilers, permit
limits for carbon monoxide (CO) and particulate matter (PM) are the most challenging. Boilers are required to meet
the new standards by January 31, 2016 (unless extension requests are granted).
There are two significant challenges for boiler owners/operators: 1) to understand the latest classifications and rulings
for emissions levels and implementation periods, and 2) determining and understanding their boilers’ current emissions profiles and combustion characteristics. Jansen has been assisting
clients with determining how the Boiler MACT and CISWI regulations will
impact their operations and by providing solutions for units that would
exceed the new limits.

How Jansen Can Help?
Jansen assists boiler owners/operators by offering an evaluation of the
boiler’s combustion characteristics, including tuning options. If operational
improvements are not sufficient to meet the new emissions requirements,
Jansen can provide combustion system upgrades and team with pollution
control equipment providers to help comply with the new regulations.
For further information and specific inquiries, please contact John La Fond at 425.952.2832 or by e-mail at john.lafond@jansenboiler.com.

• Northern Pulp Nova Scotia
Corporation
• Paper Excellence
• Port Townsend Pulp Company
• Resolute Forest Products
• RockTenn
• Roseburg Forest Products
• SAPPI North America
• Skookumchuck Pulp Mill
• SP Fiber Technologies
• Suzano Papel e Celulose
• Tolko Industries
• University of Washington
• West Fraser - Hinton Pulp
• Weyerhaeuser Company
• Wheelabrator Technologies, Inc.
• Woodland Pulp LLC

Boiler House Cartoons
on Jansen Website
A collection of boiler house cartoons can be
viewed on our website: www.jansenboiler.
com. Over 35 cartoons by Gordon Stevens
shown previously in this newsletter are
presented on the site. Each cartoon depicts
a humorous situation with people and
equipment in the boiler house.

SOUTHBOUND:

Recent Projects in Central & South America
With a solid reputation and client base in
North America, Jansen recently expanded
its territory with projects in Central and
South America, with some plants having
ties to North American ownership. In recent years, Jansen
completed engineering evaluations of eleven different biomass
boilers south of the border (in Guatemala, El Salvador, Honduras,
Colombia, Brazil, and Paraguay), and completed one combustion
system upgrade (see related article on page 2). The boilers at these
facilities often face unique challenges.
They burn biomass fuels like Eucalyptus chips, bagasse, giant reed,
or palm fiber, which can be more challenging to burn than the biofuels
commonly found in North American boilers. For the majority of these
studies, evaluating furnace combustion conditions led to recommendations that will
significantly improve thermal efficiency or allow increased biomass burning, or both.
Three projects in particular show the variety of issues Jansen engineers tackled.
• Boiler A (Brazil): The boiler was unable to reach its design steam temperature.
Additional superheater surface area was recommended to remedy this design deficiency.
• Boiler B (Paraguay): Here, the boiler typically operated above its design maximum
steaming rate and faced wide fluctuations in plant demand between winter and summer.
These issues contribute to reduced thermal efficiency and occasional high CO emissions.
Jansen’s study provided the client with recommendations on improving the boiler’s fuel feed
and air system operation, as well as long term recommendations for equipment upgrades in
these areas.
• Boiler C (Brazil): The boiler load was limited by excessive steam pressure loss in the
superheater. Jansen’s engineers determined the root cause to be two-phase flow in the
secondary superheater due to operation with significantly lower steam temperature than
designed. This determination led to the recommendation of a cost effective solution.
Jansen is proud to provide its analytical skills and biomass boiler retrofit capabilities to all clients
in the Americas. (Note: Jansen has technical representation in Central American countries, Colombia, Chile, and
Brazil, see who they are on page 6.)

Biomass, Chemical Recovery & Energy-from-Waste

2015 Biomass Boiler Workshop

ATTE ND O UR
Savannah, Georgia, September 17-18, 2015

Since 2000, these workshops have been attended by over 1000 representatives of numerous plants in the
Pulp/Forest Products and Food Industries, Power Sector, Independent Power Producers and Energy-fromWaste Industry.
The workshops consist of presentations about new technological developments and results to improve the operating
performance, waste fuel burning capacity, efficiency, and fuel economy of biomass-fired boilers (mostly stoker-fired).
In addition, the program will include troubleshooting and problem solving discussions of challenges that attendees
bring to the workshop. Participants will benefit by: 1) learning about the current retrofit technology for biomass
boilers and associated equipment; 2) seeing how other mill
operations solve their biomass boiler area problems; and
3) receiving information and solutions to their specific
problems. Attendance to the workshop is free of charge;
space is limited.

technologies, products, and
services.
We are dedicated to working
with our clients to help define
and achieve their productivity,

Jansen is well known in the Paper, Forest Products, and Energy-from-Waste Industries,
having upgraded more than 100 biomass and recovery boilers over the years. The
power sector, however, has not taken advantage of the benefits that these upgrades
can offer. That’s all begun to change, as Jansen has made significant inroads with
upgrades on biomass boilers in the power sector.

environmental goals.

The most recent of these were completed earlier this year at a plant in the Eastern US.

We accomplish this by:

The plant’s two boilers were supplied in the early 1990s as stoker coal-fired units
and were converted to biomass firing by the OEM in 2013. Each boiler had a design
steaming rate of 220,000 lb/hr on biomass following the conversion, for a design plant
output of 51 MW. Soon after completing the conversion project, operational problems emerged. In particular, carbon monoxide (CO) emissions from both boilers were

• Listening and understanding.

The workshops are presented and co-sponsored by:

Participants take notes during a past Biomass Boiler Workshop

• Providing a flexible approach
to problem solving.
• Developing creative and
innovative solutions.
• Partnering with clients to

For sign-up and to receive a detailed program of the technical presentations, workshop location, and hotel, etc., please contact
Pat Azeltine or Cathy Thomas by phone at 425.952.2843/2835 or by e-mail at FirstName.LastName@jansenboiler.com.

implement these solutions.
We commit ourselves to
creating a challenging and
supportive work environment
that fosters opportunity for
professional growth and

Jansen Representatives in Central and South America

In Brazil: Afonso Pereira: afonso.pereira@ibase.ind.br

Recovery Boiler Optimization Studies Lead to Boiler Upgrade

In Chile: Alejandro Pacheco: alejandro.pacheco@cogenera.cl

For further information and specific inquiries, please contact Matt Henderson at 425.952.2844 or Arie Verloop at 425.952.2825 or by
e-mail at firstname.lastname@jansenboiler.com.

combustion, boiler, and energy

Jansen Successfully Upgrades
Biomass Boilers in the Power Sector

• New Orleans, Louisiana, May 5-6, 2016
• Seattle, Washington, September 22-23, 2016

Continued from page 1

The design for the air system upgrade reflects Jansen’s evolution in recovery boiler combustion design through
nearly 40 years of experience. The upgraded SA and TA levels feature larger nozzles compared to the existing
equipment, allowing for greater air penetration into the furnace. In terms of functionality, the SA nozzles will provide higher temperatures in the lower furnace for good reduction efficiency, improved bed control, and improved
ash chemistry, while the TA nozzles will enhance mixing in the upper furnace to burn out TRS and other combustibles. The existing fans and windboxes are adequately sized and will require no modifications. Installation is set for
September 2015, with startup and tuning to follow.

Our Company provides

reliability, efficiency, safety, and

In Central America and Colombia: Jaime Gonzalez: jaimegonzalez@valvexport.com

In its current configuration, the unit has difficulty maintaining TRS emissions below 5.5 dry ppm (corrected
to 8% dry flue gas oxygen) in order to provide some
margin below the daily TRS limit of 5.9 ppm. Given
Photo shows the Jansen SA nozzles on the right-side wall, as
the capacity of the existing air system, TRS excursions
originally installed in 1989. They were found in good condition,
would likely increase in frequency and magnitude at
having served this unit well for more than 25 years.
higher boiler loads. Jansen addressed this issue in a
separate study in support of the boiler upgrade, which included CFD modeling. The modeling showed that dramatic reductions in hydrogen sulfide (H2S), the main component of TRS, could be expected at the target load with
upgrades to the SA and TA levels.
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Boiler News

Note: Dates & Locations for the Workshops in 2016 are:

For further information and specific inquiries, please contact Arie Verloop at 425.952.2825 or by e-mail at arie.verloop@jansenboiler.com.

The boiler was supplied in 1971 and has the distinction
of being the first “low-odor” unit in Canada. In the
boiler’s original configuration, the design virgin BLDS
throughput was 2.4 million lb/day at 64% solids, for a
steam generation rate of 345,000 lb/hr. Following several upgrades, the boiler can currently generate up to
approximately 500,000 lb/hr of steam at a virgin BLDS
throughput rate of 2.95 million lb/day on 69% solids
liquor. The mill’s goal for the new upgrade is to increase
virgin BLDS processing to 3.44 million lb/day.
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fulfillment.
Our team is dedicated to
the highest standards of
professional ethics and integrity.

Por favor contáctenlos para información adicional!
Entre em contato para informações adicionais!

OFA nozzles (for two boilers) being readied for shipment from fab shop to client
(note: nozzles are positioned upside down).

Continued on page 3

RECOVERY BOILER OPTIMIZATION STUDIES

RECEIVE OUR

Lead to Boiler Upgrade

Newsletter by E-mail

This Newsletter, No. 41, Summer 2015, is again being sent by e-mail to our contacts for whom we have an e-mail
address. It will also be sent via regular postal service. We are continually expanding the electronic distribution list
for our newsletter.

To receive this and upcoming Newsletters electronically, you may directly sign-up through the link on our
website (http://jansenboiler.com/publications/newsletters/) or alternatively, send your e-mail address to
editor@jansenboiler.com and you will be included on the list.

Inquiries should be directed to:
Boiler News is published regularly by Jansen Combustion and
Boiler Technologies, Inc. to provide information to Owners and
Operators of boilers.

Editor, Boiler News
Jansen Combustion and Boiler Technologies, Inc.
11335 NE 122nd Way, Suite 275
Kirkland, WA 98034

Reproduction of the information contained in this newsletter is
only allowed with proper reference to the source.

Phone: (425) 825-0500 Fax: (425) 825-1131
E-mail: editor@jansenboiler.com
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For recovery boiler owners, optimization of boiler performance is a prime concern.
Recovery boilers play a crucial role in a mill’s steam plant as well as its chemical
recovery cycle. Boiler performance optimization has a major impact on mill operation
and can benefit environmental performance as well as production capacity and
bottom line.
This year, Jansen teamed with Power Specialist Assoc. Inc. (PSA) to conduct optimization assessments of the recovery boilers at six facilities throughout North America for
a major pulp and paper company. The assessments focused on topics such as increasing liquor solids throughput capacity, optimizing runtime availability, and minimizing
unscheduled downtime and risk exposure. With these studies, Jansen has helped give
the client the framework necessary to meet their goals in terms of reliable boiler performance and liquor processing capacity.
At one facility, a pulp mill in British Columbia, Jansen’s study led to an award for a
recovery boiler upgrade. Jansen is well known at this facility, having carried out evaluations of liquor throughput capacity and boiler circulation back in 1988, plus design and
engineering for lower furnace water wall replacement and air system upgrades in 1989
(see photo). Now, Jansen will provide upgraded secondary air (SA) and tertiary air (TA)
systems to support an increase in virgin black liquor dry solids (BLDS) burning capacity.
Continued on page 5

SOUTHBOUND:

Recent Projects in Central & South America
With a solid reputation and client base in
North America, Jansen recently expanded
its territory with projects in Central and
South America, with some plants having
ties to North American ownership. In recent years, Jansen
completed engineering evaluations of eleven different biomass
boilers south of the border (in Guatemala, El Salvador, Honduras,
Colombia, Brazil, and Paraguay), and completed one combustion
system upgrade (see related article on page 2). The boilers at these
facilities often face unique challenges.
They burn biomass fuels like Eucalyptus chips, bagasse, giant reed,
or palm fiber, which can be more challenging to burn than the biofuels
commonly found in North American boilers. For the majority of these
studies, evaluating furnace combustion conditions led to recommendations that will
significantly improve thermal efficiency or allow increased biomass burning, or both.
Three projects in particular show the variety of issues Jansen engineers tackled.
• Boiler A (Brazil): The boiler was unable to reach its design steam temperature.
Additional superheater surface area was recommended to remedy this design deficiency.
• Boiler B (Paraguay): Here, the boiler typically operated above its design maximum
steaming rate and faced wide fluctuations in plant demand between winter and summer.
These issues contribute to reduced thermal efficiency and occasional high CO emissions.
Jansen’s study provided the client with recommendations on improving the boiler’s fuel feed
and air system operation, as well as long term recommendations for equipment upgrades in
these areas.
• Boiler C (Brazil): The boiler load was limited by excessive steam pressure loss in the
superheater. Jansen’s engineers determined the root cause to be two-phase flow in the
secondary superheater due to operation with significantly lower steam temperature than
designed. This determination led to the recommendation of a cost effective solution.
Jansen is proud to provide its analytical skills and biomass boiler retrofit capabilities to all clients
in the Americas. (Note: Jansen has technical representation in Central American countries, Colombia, Chile, and
Brazil, see who they are on page 6.)

Biomass, Chemical Recovery & Energy-from-Waste

2015 Biomass Boiler Workshop

ATTE ND O UR
Savannah, Georgia, September 17-18, 2015

Since 2000, these workshops have been attended by over 1000 representatives of numerous plants in the
Pulp/Forest Products and Food Industries, Power Sector, Independent Power Producers and Energy-fromWaste Industry.
The workshops consist of presentations about new technological developments and results to improve the operating
performance, waste fuel burning capacity, efficiency, and fuel economy of biomass-fired boilers (mostly stoker-fired).
In addition, the program will include troubleshooting and problem solving discussions of challenges that attendees
bring to the workshop. Participants will benefit by: 1) learning about the current retrofit technology for biomass
boilers and associated equipment; 2) seeing how other mill
operations solve their biomass boiler area problems; and
3) receiving information and solutions to their specific
problems. Attendance to the workshop is free of charge;
space is limited.

technologies, products, and
services.
We are dedicated to working
with our clients to help define
and achieve their productivity,

Jansen is well known in the Paper, Forest Products, and Energy-from-Waste Industries,
having upgraded more than 100 biomass and recovery boilers over the years. The
power sector, however, has not taken advantage of the benefits that these upgrades
can offer. That’s all begun to change, as Jansen has made significant inroads with
upgrades on biomass boilers in the power sector.

environmental goals.

The most recent of these were completed earlier this year at a plant in the Eastern US.

We accomplish this by:

The plant’s two boilers were supplied in the early 1990s as stoker coal-fired units
and were converted to biomass firing by the OEM in 2013. Each boiler had a design
steaming rate of 220,000 lb/hr on biomass following the conversion, for a design plant
output of 51 MW. Soon after completing the conversion project, operational problems emerged. In particular, carbon monoxide (CO) emissions from both boilers were

• Listening and understanding.

The workshops are presented and co-sponsored by:

Participants take notes during a past Biomass Boiler Workshop

• Providing a flexible approach
to problem solving.
• Developing creative and
innovative solutions.
• Partnering with clients to

For sign-up and to receive a detailed program of the technical presentations, workshop location, and hotel, etc., please contact
Pat Azeltine or Cathy Thomas by phone at 425.952.2843/2835 or by e-mail at FirstName.LastName@jansenboiler.com.

implement these solutions.
We commit ourselves to
creating a challenging and
supportive work environment
that fosters opportunity for
professional growth and

Jansen Representatives in Central and South America

In Brazil: Afonso Pereira: afonso.pereira@ibase.ind.br

Recovery Boiler Optimization Studies Lead to Boiler Upgrade

In Chile: Alejandro Pacheco: alejandro.pacheco@cogenera.cl

For further information and specific inquiries, please contact Matt Henderson at 425.952.2844 or Arie Verloop at 425.952.2825 or by
e-mail at firstname.lastname@jansenboiler.com.

combustion, boiler, and energy

Jansen Successfully Upgrades
Biomass Boilers in the Power Sector

• New Orleans, Louisiana, May 5-6, 2016
• Seattle, Washington, September 22-23, 2016

Continued from page 1

The design for the air system upgrade reflects Jansen’s evolution in recovery boiler combustion design through
nearly 40 years of experience. The upgraded SA and TA levels feature larger nozzles compared to the existing
equipment, allowing for greater air penetration into the furnace. In terms of functionality, the SA nozzles will provide higher temperatures in the lower furnace for good reduction efficiency, improved bed control, and improved
ash chemistry, while the TA nozzles will enhance mixing in the upper furnace to burn out TRS and other combustibles. The existing fans and windboxes are adequately sized and will require no modifications. Installation is set for
September 2015, with startup and tuning to follow.

Our Company provides

reliability, efficiency, safety, and

In Central America and Colombia: Jaime Gonzalez: jaimegonzalez@valvexport.com

In its current configuration, the unit has difficulty maintaining TRS emissions below 5.5 dry ppm (corrected
to 8% dry flue gas oxygen) in order to provide some
margin below the daily TRS limit of 5.9 ppm. Given
Photo shows the Jansen SA nozzles on the right-side wall, as
the capacity of the existing air system, TRS excursions
originally installed in 1989. They were found in good condition,
would likely increase in frequency and magnitude at
having served this unit well for more than 25 years.
higher boiler loads. Jansen addressed this issue in a
separate study in support of the boiler upgrade, which included CFD modeling. The modeling showed that dramatic reductions in hydrogen sulfide (H2S), the main component of TRS, could be expected at the target load with
upgrades to the SA and TA levels.
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Note: Dates & Locations for the Workshops in 2016 are:

For further information and specific inquiries, please contact Arie Verloop at 425.952.2825 or by e-mail at arie.verloop@jansenboiler.com.

The boiler was supplied in 1971 and has the distinction
of being the first “low-odor” unit in Canada. In the
boiler’s original configuration, the design virgin BLDS
throughput was 2.4 million lb/day at 64% solids, for a
steam generation rate of 345,000 lb/hr. Following several upgrades, the boiler can currently generate up to
approximately 500,000 lb/hr of steam at a virgin BLDS
throughput rate of 2.95 million lb/day on 69% solids
liquor. The mill’s goal for the new upgrade is to increase
virgin BLDS processing to 3.44 million lb/day.
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fulfillment.
Our team is dedicated to
the highest standards of
professional ethics and integrity.

Por favor contáctenlos para información adicional!
Entre em contato para informações adicionais!

OFA nozzles (for two boilers) being readied for shipment from fab shop to client
(note: nozzles are positioned upside down).

Continued on page 3

RECOVERY BOILER OPTIMIZATION STUDIES

RECEIVE OUR

Lead to Boiler Upgrade

Newsletter by E-mail

This Newsletter, No. 41, Summer 2015, is again being sent by e-mail to our contacts for whom we have an e-mail
address. It will also be sent via regular postal service. We are continually expanding the electronic distribution list
for our newsletter.

To receive this and upcoming Newsletters electronically, you may directly sign-up through the link on our
website (http://jansenboiler.com/publications/newsletters/) or alternatively, send your e-mail address to
editor@jansenboiler.com and you will be included on the list.

Inquiries should be directed to:
Boiler News is published regularly by Jansen Combustion and
Boiler Technologies, Inc. to provide information to Owners and
Operators of boilers.

Editor, Boiler News
Jansen Combustion and Boiler Technologies, Inc.
11335 NE 122nd Way, Suite 275
Kirkland, WA 98034

Reproduction of the information contained in this newsletter is
only allowed with proper reference to the source.

Phone: (425) 825-0500 Fax: (425) 825-1131
E-mail: editor@jansenboiler.com
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For recovery boiler owners, optimization of boiler performance is a prime concern.
Recovery boilers play a crucial role in a mill’s steam plant as well as its chemical
recovery cycle. Boiler performance optimization has a major impact on mill operation
and can benefit environmental performance as well as production capacity and
bottom line.
This year, Jansen teamed with Power Specialist Assoc. Inc. (PSA) to conduct optimization assessments of the recovery boilers at six facilities throughout North America for
a major pulp and paper company. The assessments focused on topics such as increasing liquor solids throughput capacity, optimizing runtime availability, and minimizing
unscheduled downtime and risk exposure. With these studies, Jansen has helped give
the client the framework necessary to meet their goals in terms of reliable boiler performance and liquor processing capacity.
At one facility, a pulp mill in British Columbia, Jansen’s study led to an award for a
recovery boiler upgrade. Jansen is well known at this facility, having carried out evaluations of liquor throughput capacity and boiler circulation back in 1988, plus design and
engineering for lower furnace water wall replacement and air system upgrades in 1989
(see photo). Now, Jansen will provide upgraded secondary air (SA) and tertiary air (TA)
systems to support an increase in virgin black liquor dry solids (BLDS) burning capacity.
Continued on page 5

