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Valmet in brief
Past - Michigan State Univ.
Present - Roquette America, Inc.

Potential Installations and FEED Studies

Summary
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Valmet is a technology provider with global presence
33 countries, over 110 service centers, 152 sales offices, 76 production units, 34 R&D centers

Valmet numbers 2024:

Orders received
EUR 5.837 million

Net sales
EUR 5.359 million

Comparable EBITA
EUR 609 million

Comparable EBITA margin
11.4%

Employees
>19,000

Progress built on 225 years of industrial history
From cloth making to high-tech processes

1968-1996
Several M&As:
1986 KMW

1987 Wartsila paper

Acquisitions

Valmet NA installed base: ele W
«DURR-OLIVER |

- 35 CFB Boilers (-4) A NONEY

- 13 BFB Boilers (-3) KVERNER

- 21 Recovery Boilers : D metso
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CFB Natural Gas Conversions
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Valmet in brief
Past - Michigan State Univ. | T, |
N4 i
Present - Roquette America, Inc. o/ !
— (=
Future - Proposed International Installation | | « X3/
Summary | | | i
D "
Steam: 350,000 Ib/hr (44 kg/s) ' : 1= ' N H
900 psig (62 bar) ! . A ! Pas i
835 °F (446 °C) — A I
Fuel:  Bituminous coal, Gas :

Startup: 1993, 2015
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CFB Natural Gas Conversions
Past — Michigan State University

Originally designed for gas i
Gas lances/SUBs capacity: / ﬁ |
60%/40% MCR “ '::ﬂF.
PA cooling air ii e
High pressure purge air from ”“' B
sootblower air compressor H
system ||%L -
Ji'l_ﬁl 4&}
Upgrade start-up burners (SUB) 1
NFPA Bed Temp. 1100°F vs 900°F {_'
Reconfigure SUB airfromcold ' NS oy =% - | ] slesfes | ii
sec. air to hot sec. air . (5

Refurbish gas lances and natural
gas supply
: Valmet >



CFB Natural Gas Conversions
Past — Michigan State University
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C F B N atu r al G a S C O nV e r S i O n S MICHIGAN STATE UNVERSITY | Infrastructure Planning and Facillties
Results: Avoided CO,

Past — Michigan State University

= In coal burning years from 2011-2013 the CFB

ey | ifrasiruciee Pasing and Fociiis emitted CO, on average at a normalized rate of
0.137 metric tons / klb of boiler steam output.
Results: Fuel used to make steam, l's better = In all of 2017 with gas the CFB emitted CO, at a
1.500 — - . rate of 0.074 metric tons / klb of boiler steam
.. output.

1.460

» This is a 46% reduction in CO, ¢

_ emission rate.
+2% MICHIGAN STATE UNIVERSITY | Infrastructure Planning and Facilities

e Results: Typical Emissions Rates

1.360

- NOx and CO

(mmBTU/kIb)
R s
o N >
= (=S

Fuel Energy Input / Unit of Steam

2012 2013 2014 2017 0103 ———
Year*
* Absent from comparison are 2015 and 2016 which saw significant mixed gas and coal operations 0.025 A\
5 e
B 002 240 kpph
E
£
Q '
= > CEMS NOx Ib/mmBTU
.g. ~#—PEMS CO Ib/mmBTU
o

: Reference 2018 CIBO presentation i Valmet



CFB Natural Gas Conversions ®)

Past — Michigan State University Og )
S, 74 ~
()

MICHIGAN STATE UNIVERSITY | Infrastructure Planning and Facilities '. /

o (]

')@”. l'ys
Issue: Refractory performance oy, "e/,,,) o)

— s o @ a. 0y lcqo,
(\ L‘.) Silica sand used = S, X

~infiltrates and causes
erosion behind the
T refractory.
~saF This results in local hot
Py :
spots when operating at
medium to high loads.

Reference 2018 CIBO presentation
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CFB Natural Gas Conversions

Valmet in brief
Past - Michigan State Univ.

Present - Roquette America, Inc.

Future - Proposed International Installation

Summary

Steam: 633,000 Ib/hr (80 kg/s)
1200 psig (82 bar)
950 °F (510 °C)

Fuel: Bituminous coal, Pet Coke, Gas , ' ' '

Startup: 2008, 2024 . . , 1l I | B |
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CFB Natural Gas Conversions
Present — Roquette America, Inc.

Design features
* Solid fuel capability required

* Gas lances/SUBs capacity:
100%/50% MCR

* PA cooling air

* High pressure purge air from
loopseal blowers

Scope of work

Upgrade start-up burners (SUB)
—  NFPA Bed Temp. 1100°F vs 900°F

Design/install complete in-bed
lance system, incl BMS upgrades

Upgrade gas supply to building

— Customer scope, not yet completed
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CFB Natural Gas Conversions
Present — Roquette America, Inc.
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CFB Natural Gas Conversions
Present — Roquette America, Inc.

Emissions @ 40% MCR Current operational Issues
* NOx =6.5 ppm (~ 0.014 |Ib/MMBtu) * Load limited due to gas supply
* CO=5.0 ppm (~ 0.006 Ib/MMBtu) * Backsifting

— Due to low load?
— Worn fluidizing nozzles?

12

Valmet >



CFB Natural Gas Conversions

Valmet in brief
Past - Michigan State Univ.
Present - Roquette America, Inc.

Potential Installations and FEED Studies

Summary




CFB Natural Gas Conversions

FEED Efforts and Performance Evaluation for
Gas Additions

Design features

* Solid fuel capability required X »
* Gas lances/SUBs capacity: 100%/40% MCR il ‘ } ¥
i3 ! - "'j o

b 30
e

* PA cooling air i : B
* High pressure purge air from loopseal blowers i) W !."'UJ, "y!‘dl“'uw'”“
* FGR available for temperature control : | =
Scope of work

* Upgrade start-up burners and lances
— 1400°F vs 1100°F

* Design/install complete in-bed lance system, incl
BMS upgrades, SUB Replacement, and all fuel
delivery systems

. %  Valmet >



Summary

e Solid fuel capability maintained
e Low installation cost (relative to other gas conversion options)

Very Low Emissions

Reduced CO, compared to coal

e Lower maintenance and operation costs
— no Fuel or Bottom Ash systems in operation

CONTROL

OSHA FactSheet uj

Breathe Easier

OSHA's Respirable Crystalline Silica
Standard for Construction

\
15 ©Valmet | Ed Harris valmEt ’



Valmet

FORWARD

Ed Harris

Product Engineer Power Boilers
Valmet, Inc.

Pulp & Energy Business Unit
Edward.Harris@Valmet.com
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