CURRICULUM VITAE for Erik Dahlquist 510911-1434 (Sept,2004)
A Professional preparation:

Erik Dahlquist was born in Uppsala 1951, but grow up in Osthammar. He got his BSc
from Uppsala University 1974 in Chemistry and Biology. Started working for ASEA (
later ABB) in 1975. Studied Mathematics 40p at the newly started Malardalen Univeristy
1977/78. Tekn Lic (dr) at KTH in Chemical Engineering in 1987, and PhD at KTH in
1991 (in parallel with the work at ASEA/ABB).Adjunct professor at KTH, Royal inst of
Technology 1997-2000. Full professor at Malardalen University,Vasteras, from May 1
,2000.

Sarted work at ASEA Research Sept 1975.Worked as an engineer with nuclear power ,
trouble shooting of electrical equipments and manufacturing processes until 1980. Then
started with Process Devel opment towar ds automation of water treatment plants. Was
working with Novatune, a self tuning adaptive controller. In 1982 started with energy
technology towards pulp and paper industry in cooperation with ASEA Sal ( now Alstom
Power). Developed year round fuel production from Peat. 1984 devel opment work in
Off-shore engineering, as ASEA Oil and Gas was formed. Did PhD thesisin separation
technology for off-shore platformsin relation to this work. Was technical project
manager for development of Cross Flow Membrane filter.This led to the formation of
ABB Membrane filtration. The filter is now a commercial product under Metso, a Finnish
company, after ABB selling off the water treatment activity.From 1989 project leader for
ABBs Black Liquor Gasification project, in cooperation with ABB Combustion
Engineering and ABB Flakt, both now part of Alstom Power. From 1992 Department
manager for Combustion and Process Industry Technologyat ABB Cor porate Resear ch.
Also member of the board of directors for ABB Corporate Research in Vasteras.

From January 1996- April 2000 General Manger for the Product Responsible Unit
“Pulp Applications” world wide within ABB Automation Systems. The product area was
Advanced Control, Diagnostics, Optimization , Process Smulation and Special
Sensors.Adj prof at KTH 1997-2000 and full prof at Malardalen University in Energy
Engineering since May 1, 2000.Responsible for research in Energy, Building and
Environmental Technology.

B. Appointments:;

Member of the board for Research School for Energy Systems (SSF/STEM).

Member of the board for Varmeforsk work group for Modern Process Control systems
Swedish representative in EFCE Working party Separation and Filtration 19851995
Secretary in Gunnar Engstrom-ABB Foundation for Energy Research 1986-1992.

Member of organisation committee for Energitinget in Eskilstuna (STEM+Malardalen
University)

Reciever of ABB Corporate Research Award 1989

Approximatly 20 patents. Approximatly 75 Scientific publications.

Swedish representative in EFCE Working Party “Filtration and Separation” since 1987. Chairman
of World Filtration Conference i Budapest 1996, session ” Industrial applications of separation
technology”.



EU technical evauator for the JOULE program 1996.

Key note speaker at on-line fault detection and supervision in chemical process industries at 4"
IFAC workshop in Korea June 7-8 , 2001

Coordinator of research cooperation between Maardalen University and Jiao Tong University in
Shanghai, China.

Deputy Dean for Faculty of Science and Technology at Maardalen University since 1 July 2001.
Member of the board of Scandinavian Simulation Society, division of IFAC, since September
2002.

Member of R&D board of KCEM since 2002.

C . Entrepreneurial achievements

Participated in starting up ABB Membrane Systems AB in 1989 , which later incorporated
FLOOTEK, and finally was sold to Raisio and Vamet , now Metso. Main product the Membrane
Filter CR-Filter, which | was the technical manager for . Many installations world wide , mostly

in Pulp and Paper industry. Project manager for development of ABB’s Black Liquor Gasification
process 1990-1995.

Was working with Jan Stromblad , Environmental Management manager for ABB Ltd under
Percy Barnevik ( ABB former president) . Participated in implementing Environmental
Management within ABB world wide.

Started simulator activity within ABB for Pulp and Paper applications. Have been driving on-line
simulation , diagnostics and root cause analysis within ABB, which now has become key features
in ABB’s concept “Industrial 1T”. Have been in project steering committees in several of the key
devel opment projects within ABB for SoftWare development for Industrial IT. Right now onit’s
way to become products.

D . Other merits of relevance

Started up and developed research at Malardalen University at Department of Energy in 1997.
Now leading the research profile “Process Optimization”, the second biggest research profile at
Mdh with 30 PhD students and 20 PhDs.

E. References

Original Papersin Refereed Journals ,Patents or Conference Proceedings:

Process development 1991-:

1. ABB’sdry black liquor gasification process with CFB, New Rec Conference June 1992,Erik
Dahlquist

2. Status for ABBs svartlutsforgasningsprojekt, Sodahuskonferensen nov 1992 ,p 103-104, Erik
Dahlquist och Sune Bengtsson.

3. Léagesrapport om ABBs svartlutsforgasningsprocess, Sodahuskonferensen 27 nov 1994, p
123-126, Erik Dahlquist,Torbjorn Ringvall, Bob Jacobs och Erik Simonsson.

4. Development of a Dry Black liquor gasification process,Pulp and Paper Canada
95:2(1994) T73-74,Erik Dahlquist and Bob Jacobs.
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26.
27.

Development of a Dry Black liquor gasification process, TAPPI Recovery conference in the
US 1993, proceedings, 7 p,Bob Jacobs and Erik Dahlquist.

Patent: A CFB Black Liquor Gasification system operating at low pressure using acirculating
quidi)zed bed,US Patent 5,284,850,Michael Tanca,Erik Dahlquist and Sune Flink (June
1992).

Patent:Black Liquor Gasification process operating at low pressures using a circulating
fluidized bed,US Patent 5,284,550,Michadl Tanca,Erik Dahlquist and Sune Flink (June
1992).

Patent: S&tt och anordning for absorption av svavelvéte ,SE Patent 9300533-8, Erik
Dahlquist,Sune Bengtsson,Erik Simonsson och Mats Wallin.

Y tterligare fyra patent & under behandling i USA och sverige vad géller bla

direktkausti cering.Europapatent ansokning ocksa 1998.

Erik Dahlquist Malardalen Univ and Torbjorn Ringtvall, ABB Corporate Research:
Presentation of a dry black liquor gasification process with direct caustization devel oped by
ABB. Proceedings 2 Olle Lindstrom Symposium on Biomass Research, June 1999 in
Stockholm
A study on the importance of fiber properties and filter structure on the efficiency of
coa escence filters,Filtech Conference Proceedings, Utrecht 1987, p 36-43, Erik Dahlquist
and Fredrik Setterwall.

. Licavhandling KTH/KAT : Coaescence filter techniques,1987,Erik Dahlquist
13.

The influence of surfactants on coalescence filtration,Progressin Colloid & Polymer Science
82:155-162 (1990) ,Erik Dahlquist and Fredrik Setterwall.

CR-filter, A New Commercia High Shear Cross flow membrane filtration,
system,Proceedings 53" World Filtration Congress June 1990 in Nice,France p 484-487 |Erik
Dahlquist,Jan Kastensson and Gunther Schock.

New Developments in High Shear Cross flow membrane filtration , in Advancesin Filtration
and Separation Technology, Vol 2,Filtr& Sep in Environmental Tech,American Filtration
Society 1990, p 17-21, Erik Dahlquist and Jan Kastensson.

New Developments in High Shear Crossflow membrane filt ration,Fluid/Particle Separation
Journal Vol 4,no 1,March 1991,Erik Dahlquist and Jan Kastensson.

CR-Filter, eine neue kommerziellen Querstronm Membranfilter, Filtrieren und Separieren no
1,1991, Erik Dahlquist,Jan Kastensson und Gunther Schock.

Demulsfic ation of o/w emulsions by filtration with special emphasis on cross flow
filtration,PhD thesis KTH/KAT 1991, Erik Dahlquist.

Application of membrane filtration in Paper and Pulp operations, Fluid/Particle Separation
Journal 5,189-192 (1992), Erik Dahlquist and Milan Teppler.

Parametric experiments and modelling of a cross flow cod escence filter,Separation
Technology 1993, val 3, October p 198-211,Erik Dahlquist and Fredrik Setterwall.

Patent: SE 8700811-6 Dynamiskt membran for separering av ett véatskeformigt, &tminstone
huvudsakligen av vatten bestdende medium, Erik Dahlquist and Milan Teppler.

. Patent :SE 8604085-4: Koal escencefilter( regenererbart ).Erik Dahlquist
23.

Patent: SE 8704422-8: Anordning for separering av i ett filter avskiljbara bestandsdelar fran
ett vatskeformigt medium innehdllande sadana bestandsdelar. Erik Dahlquist et al.

Patent: US 4,740,312 . Method of regenerating a separation means for aliquid medium
containing undissolved constituents. Erik Dahlquist,Milan Teppler, Bertil Akerblom, Sune
Hink and Stren Stridsberg.

Patent: US 4,904,392: Method of separating from liquid mixture , aliquid in dispersed phase
from aliquid in continuous phase, Erik Dahlquist.

Patent: SE 880 1287-7 ,Extraction of waste water from bleacheries, Erik Dahlquist

Patent: SE 8600267-2, Water for injection in an oil well, Erik Dahlquist and Milan Teppler.



28. Patent: SE 8902087-9: Behandling av bakvatten fran en pappersmaskin,Erik Dahlquist and
Milan Teppler.

29. Patent:SE 8604085-4, Komprimerat koal escencefilter,Erik Dahlquist

30. Patent:SE 8704422-8, Demonterbart filter,Erik Dahlquist och Ake Enekull.

Simulators ,processoptimization and control 1995-:

31. Control Systems 98,Porvoo,Finland 1-3 Sept 1998: ABB’s dynamic process simulators for
operator training and process optimization, Erik Dahlquist, MdH och ABB ISY ,Hakan Ekwall
ABB ISYand Carl Fredrik Lindberg ABB Corporate Research

32 Gensym User Seminars,Newport ,RI,USA May 13-15, 1998: Dynamic simulators for Pulp
and Paper Applications.Operator training and process Engineering. Erik Dahlquist, Maardalens

Univ and ABB Industrial systems.

33. On-LineNIR — characterization of pulp ,|SWPC,Japan,1999,Paper submitted, Thomas
Liljenberg,Stefan Backa,Erik Dahlquist,Jan Lindberg(ASS)

34. Erik Dahlquist, Carl-Fredrik Lindberg, and Hakan Ekwall(1999), ECC Karlsruhe,30 Agust
— 3 September 1999; Quality improvement, process optimization, and uptime increasing with
apulp and paper simulator.

35. Modern Measurement and Control Technologies in the Fiber Line TAPSA,Sydafrika,sept 98,
Erik Dahlquist,Jose Alberto Moschioni ,Martin ZoelIner

36. Quality improvement, process optimization, and uptime increasing with a pulp and paper
simulator.Erik Dahlquist”™ ™, Carl-Fredrik Lindoerg”, and Hé&kan Ekwall** - Karlsruhe 2000.

37. Online characterization of pulp - Stock preparation department; Thomas Liljenberg, Stefan Backa:
ABB Corporate Research,Jan Lindberg: AssDomén Dynés,Hakan Ekwall, Erik Dahlquist: ABB
Industrial Systems AB,SPCI 1999.

38. Patent application: Method and device for process control in board,pulp or paper
production;Process control equipment and methods for sampling,measuring,testing and correcting
process variables,with models,agoritms and software for analysis and calculating process
variables in continuous production processes,particularly paper production, Thomas Johansson,
Erik Dahlquist and Stefan Backa,1998.

39. Patent application: Forbéttrad styrning av massaframstalining, 1997,Stefan Backa,Erik
Dahlquist, Roland Aberg och Brith Clagsson.

40.E Dahlquist,H Ekwall,CF Lindberg:ABB’s Dynamic Process Simulators for Operator
Training and Process Optimization, Control Systems 98 Conference in Porvoo, Finland,
Sept1-3, 1998.

41. Erik Dahlquist, Hakan Ekwal: ABB Industriad Systems, Jan Lindberg, Stefan
Sundstrom: AssiDomén Dynés, Thomas Liljenberg, Stefan Backa: ABB Corporate
Research: SPCI 1999 in Stockholm: Online characterization of pulp - Stock
preparation department
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47.

49,

51.

52.

Erik Dahlquist, Jose Alberto Moschioni, Martin Zoellner ABB Industry (Pty) Ltd.
(South Africa): Paper presented at TAPPSA Conference in South Africa, September
1998.Modern Measurement and Control Technologies in the Fiber Line

. Erik Dahlquist, Hakan Ekwall, (1999):INTERKAMA-ISA TECH Conference in

Dusseldorf 18-20 October 1999:Dynamic Process Simulators for Multipurpose use in
Pulp and Paper Industry

. Erik Dahlquist, Hakan Ekwall, (1999) ISA TECH Conference in Philadelphia,

October 1999. Dynamic Process Simulators for Multipurpose use in Pulp and Paper
Industry

. Erik Dahlquist, Robert Horton, Austin Davey, Carl-Fredrik Lindberg (2000): Smart

Enterprise™ — On-line simulation for optimization, diagnostics and advanced model
based control for Pulp & Paper industry, AIChE in Atlanta, March 2000.

. Erik Dahlquist, Robert Horton, Austin Davey, Carl-Fredrik Lindberg (2000), Smart

Enterprise™ — Putting Pulp & Paper Mills In Auto Pilot Mode, Asian Paper, April
2000, Singapore

Carl-Fredrik Lindberg, Erik Dahlquist (2000): Applications of diagnostics on pulp and
paper processes, Control meeting 2000 in Uppsala, Sweden, June 2000.

. Erik Dahlquist, Austin Davey, Carl-Fredrik Lindberg (2000) Smart Enterprise™ —

putting pulp & paper millsinto 'Autopilot’ mode, ABB Review no 1, Industrial IT,
2000:

Erik Dahlquist, Carl-Fredrik Lindberg, Henry Svensson, Austin Davey.Smart Enterprise,
a global concept for optimal operation of Pulp & Paper mills using advanced on-line
optimisation, diagnostics and mode based contral.

Ake Forsberg och Erik Dahlquist, M&ardalens Hégskola.Finns det forutsittningar for

ekonomisk odling av ager for energiproduktion i ett dutet kretdopp? En jamforelse
mellan odling i Sverige och Austraien. Proceedings Energitinget i Eskilstuna,mars 2000

Erik Dahlquist Mdardaen Univ and Jose Moschioni, ABB Automation, Sweden. Smart
Enterprise ™ for overall optimization of P&P mills, and it”s application in the stock
prep,approach flow and wet end areas.Conference proceedings. New Opportunities on
Fiber Raw Materials for Paper and Board Production, Febr 9-10, Netherlands,2000.

Erik Dahlquist,Madardalens Hogskola & Jim Anderson,ABB-Alstom Power.Gron e fran
skogsindustrin med svartlutsférgasning?Proceedings Energitinget i Eskilstuna, March
2000.

UIf Sand och Erik Dahlquist,Maardalen Univ.Process mulering for operatorstraning, orn
line prediktering for operatdrssupport och driftsoptimering.Proceedings Energitinget i
Eskilstuna mars 1999.

Erik Dahlquist,Barry Grant,Robert Horton,Austin Davey: Smart Enterprise, a global
concept for optimal operation of Pulp & Paper mills using advanced on-line optimisation,
diagnostics and model based control . Automation World 2000, Atlanta,Oct 2-5 ,2000

UIf Sand och Erik Dahlquist: Pannsimulering fér operatérstréning, on-line prediktering
for operatdrssupport och driftsoptimering, Energitinget i Eskilstuna, 16 mars 1999.



56. Jenny Nystréom Malardalens Hogskola och Peter Karlsson Méalarenergi: On-line
simulering for informationshantering, processtyrning, optimering och underhal pa
kompletta kraftndtverk,Energitinget i Eskilstuns 15 mars 2000.

57. Erik Dahlquist M@ ardalens hégskola/ ABB,Jenny Nystrom Méardalens hogskola och
Lars Axrup Korsnés :Direktbestémning av fukt hos biobransen- Teknikoversikt och
utvecklingsmajligheter for en teknik som forbéttrar optimeringen och driften hos
biobrand eel dade anl aggningar.Fjarrvarmeféreningens arsmote i Uppsala, 10 mgj 2000.

58 Erik Dahlquist,Barry Grant,Robert Horton,Austin Davey: Smart Enterprise, a globa concept
for optimal operation of Pulp & Paper mills using advanced on-line optimisation, diagnostics
and model based control Automation World 2000, AtlantaOct 2-5,2000

59. Erik Dahlquist and Tomas Lindberg, Christer Karlsson, Galia Weidl, Carlo Bigaran and
Austin Davey: Integrated process control, fault diagnostics, process optimization and production
planning — Industrial |1 T,Paper for 4" IFAC Workshop on ON_LINE FAULT DETECTION AND
SUPERVISION IN THE CHEMICAL PROCESS INDUSTRIES, June 89, 2001, Seoul, Korea (
Key note speech at the conference, will be published in IFAC Journa “Automation” ).

60. Erik Dahlquist ,Lysette Shuman,Robert Horton, Lennart Hagelgvist, Economic Benefits of
Advanced Digester Control. Paper presented at Digester Modeling workshop in Annapolis,US,
June 28, 2001

61. . Johan Jansson ,Mdardaen University, Erik Dahlquist Maardalen University and ABB
Process Industries Sweden, S.R. Subramani, ABB Singapore Application of Physical Models for
Optimization and Control of Digestersin Pulp and Paper Industry, Asia Paper in Singapore, April
22-26,2002.

62. Weidl, G., Madsen, A.L. and Dahlquigt, E. (2002). "Condition Monitoring,Root Cause
Analysis and Decision Support on Urgency of Actions'. In Book Series FAIA (Frontiersin
Artificia Intelligence and Applications), vol.87, A.Abraham et al. (Eds.), Soft Computing Systems
- Design, Management and Applications, pp. 221-230. 10S Press, Amsterdam, the Netherlands

63. Weidl G, Vollmar G and Dahlquist E( 2003): Adaptive Root Cause Analysis under

uncertaintiesin Industrial Process Operation, Foundations of Computer-Aided Process Operations
Conference, USA, Florida, January 12-15,2003

64. Nystrom J, Thorin E, Backa S, Dahlquist E. 2003. Filling level measurement in woodchips
bins with radio frequency spectroscopy. Nordic Energy Research Program Biomass Combustion,
Thermochemical Conversion of Biofuels, Norway, Trondheim, Nov. 2002.

65. Weidl G.,Madsen A L, Dahlquist E.(2002) Bayesian Networks for Root causze anadysisin
Process operation, European Journal of Operational Research,Special issue on "Advancesin
Complex Systems Modeling".

66. Weidl G, Dahlquist E. (2002) Root Cause Andysis for Pulp and Paper Applications, In
proceedings of 10th Control conference ,pp 343-347,Stockholm,Sweden, June 3-5,2002.



67. Weidl G,Madsen A L, Dahlquist E (2002) Condition Monitoring,Root Cause Anaysis and

Decision Support on Urgency of Actions,2nd International conference on Hybrid Systems,Dec 1-
4, Santiago,Chile

68. Erik Dahlquist and Fredrik Wallin, Maardalen University ,Vasteras, SwedenHakan Ekwall,
ABB Industry,Vasteras, Sweden:Dynamic simulators for process control and optimization as well
as for operator training in pulp and paper industry. Key note speach at SIMS- 43rd Conference
on Simulation and Moddling in Oulu, Finland, Sept 26-27, 2002.

69. Johan Jansson and Erik Dahlquist Maardalen University, Sweden , Tomas Lindberg, ABB
Sweden, S.R. Subramani, ABB Singapore APPLICATIONS OF PHY SICAL MODELS FOR
OPTIMIZATION AND CONTROL IN PULP AND PAPER INDUSTRY, TAPPSA conference
in Durban,South Africa, October 7-11, 2002.

70. F Wallin, E Dahlquist, 2002. A Web-Based Dynamic Simulator For Applications In Process
Industry And For Education. The 43rd Conference on Simulation and Modelling, SIMS
2002,0ulu, Finland.

71. Erik Dahlquist and Christer Karlsson: Optimering av Energisystem med behovsstyrt
underhdll, Proceedings Energitinget i Eskilstuna ,mars 2002.

72. Erik Dahlquist: Vad & ditt och mitt ansvar for var miljo pa arbetet och fritiden, Proceedings
Energitinget i Eskilstuna,mars 2002.

73. Christer Karlsson, Erik Dahlquist : Process and Sensor Diagnostics, Data reconciliation for a
flue gas channel. Varmeforskrapport som publiceras under oktober manad 2003.

74. Daniel Haggstahl Erik Dahlquist: Evaluation of Prosim and | PSEPro, two heat and mass
balance based simulation softwares, proceedings from SIMS2003 in Vasteras, sept 18-19, 2003.

75. Olausson P., Haggstéhl D., Arriagada J., Dahlquist E., Assadi M., “Hybrid model of an
Evaporative Gas Turbine Power Plant Utilizing Physical Models and Artificia Neural Networks”,
accepted for publication at ASME TurboExpo 2003, Atlanta

76. GaiaWeidl,Erik Dahlquist, Object Oriented Bayesian Networks for Industrial Process
Operation, conference proceedings for SIMS2003, sept 18-19, Vasteras.

77. Erik Dahlquist: A combined physical and statistical simulation model for Black liquor
gasification, SIMS 2003, sept 18-19, Vasteras.

78. Erik Dahlquist and Emma Nerenheim, Maardalen University and Pekka Eriksson, Nammo
Industries AB. Environmental and economic aspects on reuse of explosives., Third International
Disposal Conference, in Karlskoga, Sweden, 10 - 11 November, 2003

79. Erik Dahlquist Miljékostnader i samband med elkraft- och véarmeproduktion i ett globalt perspektiv.
, Ingt f Energiteknik vid Malardalens Hogskola, V asterds,Energitinget 2000 i Eskilstuna

80. Johan Jansson , Tomas Linberg and Erik Dahlquist : Process Optimization and Model Based
Contral in Pulp and Paper Industry, paper presented at first African control conference, AFCON
2003 in Vape town, Dec 3-5, 2003.



81. Widarsson B,Karlsson C och Dahlquist.E: Bayesian Network for Decision Support on
Soot Blowing Superheaters in a Biomass Fuelled Boiler, PMAPS,Sept 13-
17,2004,Baltimore,USA.

82. Daniel Haggstahl,Catrin Bartusch,Erik Dahlquist, Weng Shilie:

SIMULATION AND DIAGNOSTICS OF THE EXTERNAL AND INTERNAL
CIRCULATION FLOWS OF SOLIDSIN A BIOMASS FIRED CFB BOILER,
PWR2004-52010, ASME POWER 2004,March 30—, 2004,Baltimore, Maryland USA

83. Erik Dahlquist: Black liquor gasification with direct caustization for energy
optimization, Pulpaper2004,Helsinki June 1-4, 2004.

84. Janice Dhak, Erik Dahlquist, Kenneth Holmstrom, Jean Ruiz, Jurgen Belle, Frank
Goedsch: DEVELOPING A GENERIC METHOD FOR PAPER MILL
OPTIMIZATION, Control Systems 2004, Quebec City, June 14-17, 2004.

85. Erik Dahlquist, Fredrik Wallin, Janice Dhak, : Experiences of ontline and off-line
simulation in Pulp and Paper industry, PTS-symposium in Munich 89 March,2004.

86. Johan Jansson and Erik Dahlquist : Model Based Control and Optimization in Pulp
Industry, SIM S 2004,Copenhagen, 23-24 Sept 2004.

87. Johan Jansson, Tomas Lindberg , Erik Dahlquist, Ulf Persson : Process Optimization
and Model Based Control in Pulp Industry, TAPPSA, Johannesburg, SA, October 2004.

88. Johan Jansson and Erik Dahlquist : MODEL BASED CONTROL AND
OPTIMIZATION IN PULP INDUSTRY, SIMS2004,Copenhagen Sept 23-24,2004.

89. Erik Dahlquist and Andrew Jones: PRESENTATION OF A DRY BLACK
LIQUOR GASIFICATION PROCESS WITH DIRECT CAUSTISIZATION,
TAPPI ,Chemical recovery conference in Charleston, June 7-10, 2004.

90. Erik Dahlquist and Janice Dhak: Conditions for Intelligent Process Diagnostics and
Optimization in the Future, SIMS 2004 in Copenhagen, Sept 23-24,2004..



