RJM resolves the most complex combustion and emissions R d M
challenges for all fuels including biomass and Energy from Waste

through the application of cost-effective, innovative solutions INTERNATIDODNAL

Coal-to-Gas
Conversions

k€ RUM brought great experience, data
analytics and modelling to help us solve
our challenging combustion issues))

Kevin Pierce, Plant Manager, Mong Duong Il, Vietnam
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e Substantial reductions in SOx, NOx and particulates

e Reductions in CO, emissions

e Improved flexibility, reliability and availability

e Reduced parasitic load; increased cycle efficiency

e Practical, cost-effective stage in the transition to net zero

e Plant life extension
e Improved environment for local communities



The Challenge Facing Coal-Fired Generators

RJM has been improving the combustion and emissions performance of
coal-fired power stations for over 40 years, but with governments now
setting out strategies to transition to net zero and passing new legislation
to reduce carbon emissions, some coal-fired plants are embarking on
ambitious fuel switching programmes to ensure compliance.

On a typical plant, converting from coal to gas can have an immediate
effect in terms of significantly reducing emissions of dust and NOx
emissions from the stack. It also can reduce carbon emissions by
around 50% and yields other benefits in terms of increased utilisation,
plus more flexible and reliable generation. In addition, it eliminates the
build-up of fouling and slagging and can deliver more MWe exported
to the grid, thanks to a reduced parasitic load on the plant as PF mills
and associated fans are no longer required.

Instead of facing plant closure, switching to gas gives operators the
opportunity to extend plant life and avoids the need for additional
investment in combustion or post-combustion measures that would have
been required to ensure emissions-compliant generation when firing coal.

RJM Ultra Low NOx CleanAir Burners™ are engineered to suit each application

The RJM Solution

RJM has a near 50 year track record in devising and
delivering innovative combustion improvement and
emissions reduction technologies to the power generation
sector, no matter what the fuel, the combustion technology
or the size of the plant.

It is currently working on two coal-to-gas conversions
on power plants, one in Spain and one in the USA.

In each case, a thorough programme of engineering and
CFD modelling was undertaken to validate the RJM solution,
as part of a staged approach, with detailed engineering

tailored to the precise requirements of the plant. Pathlines initiating from the gas pokers show the
intended flame dynamics of RUM’s Ultra-Low NOx

At the heart of both of these projects are new RJM CleanAir Burner™
CleanAir Burners™ which were specially configured
in each case.

RJM’s CleanAir Burners™ offer ultra-low NOx performance
with full operational ability — without requiring complex
controls.

An RJM solution is developed around the project

objectives and with careful consideration to the existing

plant design, condition, and all mechanical and process

constraints. RUM excels in overcoming the technical

challenges associated with retrofitting new equipment

on existing plants, to achieve future-proofed performance T e sene GO i welikes et Lt G

and reliability, whatever the fuel type. flame and is consumed with a short distance from
the burner front




Case History 1- Power Station in Spain

Plant Description

e 550 MWe Foster Wheeler boiler
e Opposed wall firing, (six columns & three rows)
e Original fuels: Coal, BFG and COG

Project Objectives

¢ To replace coal with natural gas to improve the
environmental performance of the plant
® To reduce emissions of particulates and SOx to near-zero ,
® To reduce NOx emissions to below 450mg/Nm? RJM-designed Ultra-Low NOx CleanAir Gas Burners™
(a reduction in excess of 50%) under construction and prior to despatch. Each oneis
» To maintain CO emissions at or below 150mg/Nm? subtly different, tailored to a specific location on the boiler.
» To reduce CO, emissions by 30% gL opl - saa

RJM Solution

® Design and supply 30 new Ultra-Low NOx CleanAir Burners™
capable of firing natural gas, BFG and hydrogen

® Design and supply 12 conversion kits to allow the
BFG pilot burners to fire natural gas

e Detailed CFD studies to ensure the new fuel mix will not
impact on MWe output, reliability or efficiency

Case History 2 — Power Station in USA
Meeting the Needs of the Local Community

As this plant is a publicly-owned utility located inside the city limits, the senior management team was keen to adopt
new measures that would reduce the environmental impact of the plant on the town. Switching to gas avoided
environmental issues around coal transport, coal storage and coal-related emissions such as SOx and particulates.

Plant Description

e 210 MWe Foster Wheeler boiler
e 12 wall-fired burners in 4 x 3 checkerboard configuration
e Original fuel: Coal

Project Objectives

® To replace coal with natural gas to improve

the environmental performance of the plant

Reduce emissions of NOx, SOx and particulates
Return the plant to design output of 230 MWe
Improve efficiency and availability

Improve flexibility and reliability

0.25 Ib/MMBTU - 0.30 Ib/MMBTU NOx with no FGR
<0.10 Ib/MMBTU NOx with 25% FGR

RJM Solution

® Thorough review of existing operations and baseline test
Exhaustive Computational Fluid Dynamic (CFD) analysis

® Provide new custom-engineered hardware based on
RJM's review and analysis

e Design and supply ten new Ultra-Low NOx CleanAir Burners™
with two central burner positions converted to mule units

e Design and supply all other components, retaining as many

“non-performance critical” parts as possible. This open coal storage facility will no longer be required,
following the conversion to gas




We are focused on developing original and
sustainable solutions to resolve some of the world’s

most complex combustion and emissions challenges

Energy

RJM works with leading power
producers to help them &
maintain reliable, cost-effective =88
and flexible generation and also
meet tightening emissions regu- =5
lations on their transition towards
net zero.
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.8 RJM enables Large Combustion

"% Plant such as steelworks, glass-
| works and refineries, as well as
| smaller, industrial process plants
£ to produce power, steam and hot
8 water as cleanly, efficiently and
% reliably as possible.

We follow a well-proven procedure
that delivers innovative solutions

+ to complex energy challenges,
combining technical problem-
solving, high-quality design and
operational expertise.

Broad Experience with Global Customers

RJM works with many of the world’s leading power generators, oil & gas multi-nationals and combustion
plant across a range of industrial sectors, as well as biomass and Energy from Waste sites.
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PARTNERS

RJM Asia-Pacific Pte. Ltd.
168 Robinson Road
#12-01 Capital Tower
068912

Singapore

T+ 6569776994

RJM Malaysia Sdn. Bhd.
Wisma UOA Damansara Il
No. 6 Changkat Semantan
Bukit Damansara, 50490
Kuala Lumpur, Malaysia

T+ 60358705196
sales@rjm-international.com
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RJM Corporation (EC) Ltd.
Kingdon's Yard, Parchment St.,
Winchester, Hampshire

United Kingdom
T+44(0) 1962 831250

RJM Corporation (USA) Inc.  RJM Corporation EC Ltd.
PMB 170 First Floor, Penrose 2
5103 South Sheridan Rd. Penrose Dock

Tulsa, OK 74145 Cork, T23 YY09

USA Ireland

T+1(918) 770-6840

rjm-international.com



