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Welcome Message
Dear partners in the Energy Reduction in Mechanical Pulping research program,

   The program is now in its 7th year and we are well underway in our research.  
Graduate students, researchers, and Postdoctoral Research Fellows have been 
hired into most of the projects and are making great progress in their research 
– you can read about their individual updates on pages 3-13.  The first progress 
report has been issued and sent to NSERC and Industry for review.
   It is an exciting time for the mechanical pulping sector. This past July, BC Hydro 
announced a new Power Smart program that will incentivize BC mills to make 
capital investments to reduce energy. The $100M in incentives can turn the 
research and strategy our research program has been advocating into a lasting 
reality.  We look forward to exploring options of how our research program can 
support the upcoming investments our partners will be making.  Hopefully these 
investments will demonstrate a range of technologies that will impact the entire 
sector.  
   We as a program continue to grow.  In January 2014 we welcomed a new 
partner in Winstone Pulp International (WPI).  It is also rewarding to see so 
many of our researchers from Phase I now working in industry.  Antti Luukkonen 
is with Andritz, Francisco Fernandez joined Howe Sound Pulp and Paper in July, 
and Nici Darychuk joined Catalyst in August.  This of course also brings changes 
to our organization and we are excited to have Meaghan Miller join as Program 
Manager and Emilia Jahangir will now assist with refining trials.
   The program has been fully supported by groups of committed workforce 
ensuring that the Energy Reduction in Mechanical Pulping research program will 
continue to play its role in realizing the goals of reducing energy consumption, 
building stronger relationships with industry and utilities, as well as ensuring 
its significant roles and contributions remain relevant for the development and 
transformation of the forestry and pulp and paper sectors.

Sincerely yours,

James Olson
Principal Investigator, Energy Reduction in Mechanical Pulping Research Program
Professor and Associate Dean, UBC



   Pretreatment of woodchips prior to refining in a high compression screw 
device, commonly called ‘Impressafining’, has been shown to reduce en-
ergy requirements in refining and, in some cases, improve paper qualities. 
Although much work exists surrounding the merits of Impressafining, a 
gap exists when attempting to connect Impressafiner operating conditions 
to Impressafiner products (ultimately the feed to a refining process). Clos-
ing this gap is the primary objective of this project.  Doing so will ultimate-
ly lead to gaining the ability to improve machine performance.

In order to begin to characterize Impressafiner operation, the fundamental 
mechanism of its operation has been probed. During operation, wood 
chips are compressed before being released into an impregnation tank. 
How this compression alters the structure of the woodchips and how that 
structure effects liquid penetration into the chip has been studied on a 
theoretical level.

Several driving forces are present (capillary, hydrostatic, suction) when 
considering liquid penetration into the woodchips following compression. 
To begin assessing the relative importance of these forces, a one-di-
mensional fluid penetration model has been developed wherein viscous, 
capillary, and inertial (suction) effects may be varied independently 
and their respective effects studied. The results of this analysis suggest 
that capillary forces are the dominant driving mechanism for woodchip 
impregnation. This result further suggests that any chip expansion that 
occurs when released into the impregnation bath have a minimal direct 
effect on chip impregnation and that the damage to the chip structure is 
the important factor which should further be investigated.

Nicholas plans to investigate the relationship of compression rate and 
total amount (analogous to screw RPM and compression ratio) to changes 
in woodchip structure and, in turn, impregnation efficiency. Lab scale tests 
as well as pilot scale tests are planned.

Lab scale tests will involve compressing wood (over a wide spectrum of 
compression rates and total compression amounts) and evaluating the 
change in its structure due to the compression. Compression of the wood 
is straightforward, however assessing the structure will employ two novel 
methods from which pore size distributions and dispersion coefficients 
may be calculated – taken together these pieces of information will 
enable the determination of a wood structure which is most amenable to 
impregnation and thus the compression rate and total which lead to such 
a structure. The pilot scale experiments will seek to map real machine 
operating conditions to the somewhat larger dataset of lab results. In this 
way, the results obtained in the lab for optimal compression for impregna-
tion will be translatable to mill operating conditions.

NICHOLAS McINTOSH

1.1

Nicholas testing the effects of compression on the 
structure of wood at a Pulp and Paper Centre lab 
at UBC.

PROGRAM PROJECTS: 

Process Optimization

PROJECT 1.1 - Compression screw feed optimization and energy savings in HC refining.  Nicho-

las McIntosh & Mark Martinez, UBC

PROJECT 1.3 - Optimization of chemical charge distribution throughout the process.  Yu Sun, 

Harry Chang & Rodger Beatson, BCIT, UBC

PROJECT 1.4 - Optimal LC refining.  Jorge Rubiano & Mark Martinez, UBC

Advanced Sensors & Control

PROJECT 2.1 - Optimization and control of integrated HC and LC refining.  Hui Tian & Bhushan 

Gopaluni, UBC

PROJECT 2.2 - LC refiner bar force sensor based control strategies.  Reza Harirforoush & Peter 

Wild, UVic

PROJECT 2.3 - Advanced pump performance monitoring system.  Ramin Khoi & Boris Stoeber, 

UBC

New Product Development

PROJECT 3.2 - LCR pulp for packaging papers.  Hanya Ettefagh & Ramin Farnood, UofT, UBC
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   The overall objective is to determine the chemical charges and treat-
ment conditions that are required at various locations in the ‘future 
low energy’ mechanical pulping process in order to obtain the desired 
pulp properties at the lowest energy and costs. Toward this goal the 
following steps have been taken. Up to now, effort has focused on 
staffing, literature reviews, development of experimental approaches, 
equipment design and set-up and the analysis of the effects of process 
variables on the efficacy of alkaline peroxide treatments of primary 
pulp.  

Effect of process variables on the efficacy of alkaline peroxide treat-
ment for energy savings
In this work, a primary thermo mechanical pulp (TMP), refined at high 
consistency, was treated with different combinations of sodium hy-
droxide (NaOH) and hydrogen peroxide (H2O2) at 15%, 20% or 30% 
pulp consistency at a temperature of 60oC for one or two hours. Chem-
ical treatment was followed by laboratory-scale LC refining. Multivari-
ate analysis of variance (MANONA) and canonical correlation analysis 
was conducted and reported in the paper of “Optimization of alkaline 
peroxide treatments on primary refined TMP prior and subsequent to 
low consistency refining”, presented in the Annual Meeting of the Pulp 
and Paper Technical Association of Canada, February 2014. 

Literature review of magnesium hydroxide treatments on TMP for 
reducing electrical energy consumption in refining
A literature review of the effects of magnesium hydroxide treatments 
on energy savings, pulp properties and mill operations has been 
conducted. It is evident that magnesium hydroxide-based peroxide 
treatments on TMP were capable of solving oxalated-related scaling 
problems, reducing BOD and COD in waste water, saving chemical 
costs and increasing pulping yield. However, compared with highly 
alkaline peroxide treatments using sodium hydroxide, magnesium 
hydroxide-based peroxide treatments seem less promising as a means 
of significantly reducing the energy required to achieve a given tensile 
strength. 

Cont. on next page

1.3

YU SUN & HARRY 
CHANG

Yu making handsheets using mechanical pulp treat-
ed with oxygen, Pulp and Paper Centre, UBC.

1.3 CONT.

YU SUN & HARRY 
CHANG

Survey of chemical treatments for reducing energy consumption in 
advanced thermo mechanical pulping (ATMP) process
To further reduce energy requirements in the development of the 
ATMP process, a wide range of the chemicals including magnesium 
hydroxide-based peroxide, bisulphite, a combination of sodium hydrox-
ide and oxygen, and ozone were examined for chemical applications in 
the new process. Preliminary work in the lab shows that a combination 
of sodium hydroxide and oxygen might be effective to lower energy 
requirement in the ATMP process and such treatments would be com-
patible with the earlier developed alkaline peroxide treatments prior to 
LC refining. Further studies on oxygen treatments are in progress (see 
below).

Development of the operation of an Impressafiner and assessment of 
chemical effects on fibre separation during compression
One of the main issues with addition of chemicals in the Impressafiner 
is chemical impregnation and distribution, for this reason, a literature 
study has been done to understand, the mechanism of chemicals 
penetration into wood chips or fibres, and also the most recent tech-
nologies used to evaluate the distribution of chemicals after treat-
ment. Based on the literature study, a review paper has been written; 
‘Review: Importance of chemical penetration into wood chips during 
chemi-thermomechanical pulping’. This paper will also provide the ba-
sis serve for developing methods to assess the uniformity and degree 
of chemical penetration during impressafining.
In a joint effort with other groups, operations of a lab-scale impressa-
finer are being developed. Assessment methods for determining the 
chemical penetration in chips subsequent to compression are being 
investigated.

Effect of inter-stage oxygen treatment on energy savings- ongoing
In this work, oxygen is applied as an inter-stage treatment on high 
freeness primary pulp. The main goal of this work is to determine how 
reaction conditions affect pulp properties and subsequent LC refining. 
Several important parameters are being considered, including pulp 
consistency, temperature, oxygen pressure and pH level. An orthogo-
nal experiment has been designed to evaluate the effects of all these 
parameters. Several assays have been carried out and we are looking 
forward to completing the whole trial before the end of 2014.   

Harry performs oxygen treatments to mechanical 
pulp using the Quantum mixer at the Pulp and 
Paper Lab at BCIT.
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1.4

JORGE RUBIANO

Jorge comparing patterns of two refining plates he 
will use in refining trials at low intensity and at high 
intensity.

  The objective of this project is to determine the optimal LC refining con-
ditions (gap, plate, power, etc.) for a broad range of fibre coarseness and 
length (fractionated pulps and different species, including hardwood and 
softwood), and to determine the energy saving potential of fractionation 
and multi-stage LC refining.                        

Literature Reviews
Several literature reviews have been completed on the following topics:
- Fiber properties: length, pore size, internal delamination, external delam-
ination, fines.
- Pulp properties: compressibility, surface area, drainability, strength 
(tensile, tear, etc)
- LC Refining theories
- LC Refining impact on pulp types
- Previous studies on LC refining

Data Analysis
Trial results from previous studies conducted at the Pulp and Paper Cen-
tre, UBC, have been analyzed. The target of this analysis was to explore 
the possible correlation of the most common pulp properties (freeness, 
tensile, bulk) to the bar-bar crossings. For example, we discovered that the 
freeness can be described as a function of the number of bar-bar cross-
ings by adjusting one parameter.  Moreover, the results suggest that, for 
the same pulp type, the adjustable parameter is dependent only on the 
RPM and gap size.

Cont. on next page

 

Each single marker represents the adjustable parameter for different trials 
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1.4 CONT.

JORGE RUBIANO Framework Development
Currently the framework is been formulated. The aim is to describe the 
evolution of the fiber length, internal delamination (usually measured as 
tensile) and external fibrillation (usually measured as freeness) inside the 
refiner. These three are considered key pulp properties.
For the fiber length case, a comminution model has been deducted as a 
function of the refiner radius.  It is believed that beyond a critical radius 
(rcritic) and/or when the intensity is high enough, fiber cutting will occur. 
Therefore the current activities aim to develop an expression to represent 
intensity (via power consumption) as a function of the refiner radius, with 
the outcome being that the comminution model will be combined with the 
intensity expression to realize the rcritic. We expect to find insights about 
the impact of the plate geometries and process variables (volumetric flow, 
gap) in the fiber shortening.

Finally for the internal delamination, it is believed that the problem is 
reduced to a probability problem since the internal delamination is con-
sidered to be a discrete state (a fiber either is internally delaminated or it 
is not).   In other words, the approach aims to estimate the share of fibers 
which has been refined and relate these shares to changes in the tensile. 
The number of bar-bar crossings or “loading cycles” are the most domi-
nant factor in this behaviour according to Goosen, et. al. (2007).

For the case of the external delamination, the formulation takes into 
consideration the ability of the refiner elements (plates) to increase the 
surface area of the fibers. Again, the number of bar-bar crossings will play 
an important role alongside with the nature of them (severity). In this 
particular case it is imperative to include expression of intensities and/or 
shear forces to describe the severity.  
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Source: Goosen, et.al. (2007)
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2.1

HUI TIAN

Hui testing the MPC control techniques in multi-
stage LC refining process using Matlab.

   TMP processes are inherently multiple input-multiple output (MIMO) 
processes with complex dynamics and severe interactions among process 
variables. Since Hui has yet to obtain industrial data to identify an appro-
priate TMP dynamic model, she has based her advanced model predictive 
control (MPC) strategies mainly on the “Shell” heavy oil fractionators 
model, which is a benchmark for the MIMO system.

Literature Review
In the first part of this research, Hui completed a literature review on 
advanced economical predictive control (EMPC) and distributed model 
predictive control (DMPC) techniques. She also completed literature 
reviews on the modeling and MPC control of HC and LC refining process.

Models & Simulations
Based on the existing EMPC and DMPC results, she conducted several 
simulations of setpoint tracking for the oil fractionators model. Firstly, the 
simulations were set-up for the case where there is no process-model 
mismatch or output disturbance. The MPC controller demonstrated fast 
transient response and negligible steady-state tracking error. In the sec-
ond part of this simulation, the random disturbance on the state variables 
of the TMP process is considered. For this case, both the disturbance 
attenuation and set-point tracking are achieved with satisfactory perfor-
mance. Finally, the model-plant mismatch is taken into account due to the 
importance of accurate model in the control performance of MPC. The 
simulation results show that the MPC is robust to small amount of mis-
match. However, when the mismatch increases, the control performance 
of MPC will deteriorate significantly and eventually becomes unstable. 

In order to test the performance of MPC techniques in TMP process, Hui 
built a model using Simulink with two stages seen in HC refining, based 
on previous literature. However, the model description from the previous 
work seems to be inaccurate, and more information is required to estab-
lish this model.  Further research on the system identification for both HC 
and LC refining processes is necessary.

Hui also completed several simulations to test the image processing tech-
niques. The simulation codes are now able to: 
- read the sample image
- find edges using the Canny Operator
- link edge pixels together into lists of sequential edge points
- display the edge lists with random colors for each distinct edge.    

Cont. on next page

2.1 CONT.

HUI TIAN

Next Steps
Develop novel EMPC and DMPC control strategies for TMP process to en-
sure optimal quality while consuming minimum energy, meeting process 
safety and quality constraints; 

In order to set up the dynamic models for multistage LC refining process, 
a series of pilot trials for both HC and LC refiners at the Pulp and Paper 
Centre, UBC, are needed; 

Set up the dynamic models for multistage LC refining process using sys-
tem identification techniques after obtaining industrial data;

Seek collaboration from mills to work on image sensor and image process-
ing techniques to improve pulp properties.
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2.2

REZA HARIRFOROUSH

Above: Reza seen assembling the fifth generation 
of the Refiner Force Sensor (RFS5) at the optical 
sensors research lab at UVic
Below: components of the RFS5

    The objective of the project is to develop control strategies based on in situ 
signals from the Refiner Force Sensor (RFS) to reduce electrical energy con-
sumption in mechanical pulping. The sensor is accommodated in the stator 
plate in the LC refiner and measures normal and shear forces. The plate to 
be used for the initial trials was selected, in conjunction with the researchers 
at the Pulp and Paper Center at UBC. The plate has been manufactured by 
AFT- Aikawaa Group and shipped to UVic. The new generation of the sensor, 
RFS5, was then designed for this plate based on the designs used in previous 
refiner trials and included minor modifications. The critical issue in designing 
a sensor is its dynamic range. The modal analysis of the sensor using ANSYS 
software has been carried out to investigate the resonance frequencies of 
the sensor. The ratio of the lowest resonant frequency of the sensor to the 
maximum bar-passing frequency is sufficiently high indicating that signal 
distortion due to resonance will be at an acceptable level. 

Based on a theoretical study, using two sensors to measure the net shear 
force on the bar in LC refiner has been proposed. One of the sensors mea-
sures the shear force perpendicular to the direction of the bar and the other 
sensor which is installed on the opposite side to the first sensor measures 
the shear force along with the direction of the bar. The orientations of the 
Piezo elements are different in two sensors. The locations of the sensors in 
the stator plate were also determined and the holes have been machined to 
accommodate the sensors.

The LC refiner door has been drilled by a custom-made design in order to 
bring out the wires of the sensor from the back of the stator plate. The plan 
offers effective sealing against the steam test environment.  The next step 
involves the components of the sensors to be assembled, fitted to the plate, 
and calibrated at UVic. Experimental studies will be performed at UBC to 
investigate the magnitude and distributions of the normal and shear forces 
over a range of operating conditions.   

2.3

RAMIN KHOIE

Ramin working on a circuit design and data acquisi-
tion system for the pump wear sensor.

   The goal of this project is to develop a complete pump performance 
monitoring system that includes an advanced sensor package to con-
tinually monitor the pump efficiency and structural wear by accurately 
measuring temperature, pressure, pump vibration and impeller wear 
simultaneously. Ramin is currently working on developing a system that is 
capable of measuring wear on the pump impellers based on the clearance 
between the impeller blades, the wear plate and the pump housing. The 
wear on the impeller blades cause an increase in gap size between the 
impeller and the wear plate. This increase in gap size can be measured 
using a magnetic circuit model where the pump itself closes the magnetic 
circuit and the reluctance of the path is proportional to the size of the gap. 
To obtain the reluctance of the magnetic circuit three approaches have 
been analyzed, simulated and a detailed comparison has been completed. 
These models are called permanent magnet model, coil (electromagnet) 
model, and inductance model.

Permanent Magnet Model
A magnet is used to drive magnetic flux through pump impellers. Utilizing 
this method requires a hall-effect sensor to measure the flux density going 
through the structure connecting the magnet to the pump called the flux 
guide. The magnetic flux density is inversely proportional to the reluc-
tance of the magnetic circuit which itself is also proportional to the length 
of the wear gap. In this model a secondary air gap inside the flux guide is 
necessary to accommodate the hall-effect sensor. The hall-effect sensor 
needed to measure the flux density has been acquired, and the circuit 
required to accommodate the sensor has been designed. Ramin has also 
calibrated the sensor for the next phase which is experimental testing. 

Coil Model 
Similar to the permanent magnet model but instead we are using an elec-
tromagnet [Figure 1]. This is achieved by winding a magnetic coil around 
the sensor’s flux guide connected to an AC power source. This will allow 
us to easily change the intensity of the magnetic flux and accommodate 
for DC and AC magnetic noise. On the contrary, it requires added com-
plexity in sensor design compared to the permanent magnet model. 

Figure 1  
Magnetic flux density inside the sensor 
model and pump simulated using COM-
SOL
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Inductance  Model
Also requires the use of a magnetic coil to drive magnetic flux through 
pump impeller. The reluctance of the path, however, is calculated by mea-
suring the inductance of the coil through the use of an LCR oscillator. This 
makes the sensor more complex and more costly but eliminates the need 
for a hall-effect sensor and consequently a secondary air-gap inside the 
flux guide that in turn significantly increases the sensitivity of the sensor.

In the comparison of the methods, the sensitivity of the sensor, complexity 
and cost of manufacturing were the key factors of importance. To measure 
the sensitivity, Ramin used computer simulation to analyze the change in 
reluctance with respect to an increase in gap size. The percentage change 
of the reluctance is plotted versus the gap change [Figure 2] and it is 
clear that the inductance model gives the highest sensitivity compared to 
other approaches. In the near future he is planning to design a circuit to 
measure the inductance of the coil and test his simulation results using a 
physical prototype of the sensor.

Figure 2  
Percentage change of magnetic reluctance 
versus the change in gap size for the three 
methods

2.3 CONT

RAMIN KHOIE

3.2

HANYA ETTEFAGH

   Hanya is the most recent recruit, joining the program in May 2014.  She 
works with Professor Ramin Farnood at the University of Toronto on Proj-
ect 3.2: LCR pulp for packaging papers.

Hanya received her B.Sc. and M.Sc degrees in Civil Engineering from 
Isfahan University of Technology in 2010 and 2012 respectively.  She is 
currently a M.A.Sc. student in Chemical Engineering and Applied Science 
at UofT.  Her research interests include pulp production and LC refining, 
paper and paperboard development, recycling and environmental studies.

Hanya’s project in the program will focus on folding boxboards using the 
LCR pulp obtained from the rejected pulp from Winstone Pulp Interna-
tional (WPI), New Zealand. The main objectives of this project include 
evaluating the different refining conditions including gap size, power, 
rotation speed, and intensity of refiner at the LCR process to produce the 
required pulp, and comparing various mechanical strength properties of 
the produced boxboards. The mechanical tests will include tensile, tear, 
bending stiffness, folding endurance, among others. Furthermore, she 
wants to obtain the optimum ratio of rejected to accepted pulp. In order 
to achieve this goal, different rejected to accepted pulp ratio will be used 
to make paperboard and the mechanical strength will be analyzed. Finally, 
the energy consumption of the refining process will be determined and 
compared with the conventional HCR process.

Since starting on the project, Hanya has completed several literature 
reviews on  the following topics:
-paper and paperboard production procedures
-pulp refining
- low consistency refining and refining different variables
- different mechanical tests for paper and paperboards
-factors affecting the mechanical strength of paperboards. 

In addition, she has been in contact with the WPI representative for this 
project and finalized some target properties of the folding boxboard in-
cluding number of layers, basis weight of each layer and the coatings, pulp 
freeness, and fiber length.

Hanya analyzing newly arrived reject pulp from 
WPI, New Zealand.  She will perform refining trials 
at the Pulp and Paper Centre, UBC.
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NEW PROGRAM MANAGER

   With the departure of Francisco Fernandez, now at HSPP, the program is happy to 
announce the hire of Meaghan Miller as new Program Manager.

Meaghan received her B.Eng in Mechanical Engineering (Carleton) and an M.Sc. 
in Sustainable Energy Engineering from the Royal Institute of Technology (KTH) in 
Stockholm, Sweden, in collaboration with the University of Toronto.  In addition to 
having research experience in fuel cells, she has spent the last two years working in 
energy consulting, performing detailed energy efficiency studies of commercial build-
ings and liaising with clients and utilities.

Meaghan will now manage the NSERC-CRD research program and will be responsible 
for coordinating the various research projects and working with the programs indus-
trial partners. She will also oversee the experimental program, including both mill and 
pilot scale experimental trials.

MEETINGS & 
SITE VISITS 

   On July 8th, Professors Bhushan Gopaluni, James Olson, UBC, and Rodger Beatson, 
BCIT, along with Francisco Fernandez, visited the NORPAC mill in Longview, WA. 
Roundtable discussions around opportunities and goal of the mill were discussed, fol-
lowed by a tour of the mill.

   On September 25th, James Olson, Rodger Beatson and Meaghan Miller from UBC and 
BCIT travelled to Quesnel River Pulp in Quesnel, BC to tour the pulp mill, present ongoing 
program work, and discuss future collaborations between UBC and QRP. The UBC group 
met with Brian Mclean, Ali Elahimehr (a UBC PPC alum!), Michael Martins, Darcy Lanes, 
Paul DiJulio and Andrew Generous from QRP, as well as Allison Moeller who made a 
special trip all the way from Slave Lake, AB. QRP has a large sawmill and will provide their 
chips for an upcoming pilot scale study at the ANDRITZ facility in Springfield, Ohio.

UPCOMING SITE VISITS:

The week of October 13th, Prof. Rodger Beatson, Harry Chang, Nicholas McIntosh and 
Meaghan Miller will travel to Springfield, OH, for the annual week-long visit to the AN-
DRITZ facility.

James Olson, Rodger Beatson and Meaghan Miller are planning to visit Slave Lake Pulp in 
Slave Lake, AB, in November.

STEERING COMMITTEE MEETING  
Monday, November 24
9:00-2:00 pm (lunch included)
Location: Chemical and Biological Engineering Building, UBC; 2360 East Mall, Room 202 

*Please contact Anna Jamroz to RSVP

Prof. Bhushan Gopaluni, Francisco 
Fernandez, Prof. James Olson and 
Prof. Rodger Beatson at the 
NORPAC mill in July 2014

WEBSITE & PUBLICATION ACCESS

The Energy Reduction in Mechanical Pulping program’s website can be viewed here:

                                               www.EnergyReduction.ppc.ubc.ca 

Publications associated with the project, such as technical papers, presentations and reports, have previously been 
password protected for our research group, partners and supporting organizations.  We have recently switched to 
a more secure option.  The UBC Workspace “Horizon” (similar to Dropbox) is the first of its kind in Canada for a 
cloud storage solution that is tailored towards higher education.  In addition to features such as file synchroniza-
tion, UBC Workspace is hosted at UBC and meets UBC Policy and BC legislative requirements. As we often deal 
with private and confidential information, it’s important to consider a solution that provides the utmost security on 
information assets.

For access, please contact Meaghan Miller, Project Manager, at mmiller@mech.ubc.ca or Anna Jamroz, Communi-
cations, at anna.jamroz@ubc.ca.

IN THE NEWS
   On July 24th, Bill Bennet, Minister of Energy and Mines and Minister Responsible for Core Review, and Jessica Mc-
Donald, President and CEO of BC Hydro, announced a new Power Smart program that will reduce electricity costs 
for pulp and paper producers.  Visit the Energy Reduction website for full news release.

In light of this new funding announcement, UBC has been facilitating monthly meetings between BC Hydro and mill 
representatives in our program with an objective of furthering the collaboration between mills, UBC and BC Hydro, 
and to help answer questions around baseline setting, long term goals, among many others.

   The Energy Reduction in Mechanical Pulping program is featured in UBC’s Annual Report 2013-14 as the exem-
plar of Research Excellence.  Please see PULP FRICTION on pg. 16-17 for the full story.

CONFERENCE PROCEEDING
Chang, X.F, Olson, JA, Beatson, R.P, “ Optimization of Alkaline Peroxide Treatments on Primary Refined TMP Prior and 
Subsequent to Low Consistency Refining”, PaperWeek 2014, Feb 3-6, Montreal, QC, 2014

   Following the May 2014 Steering Committee Meeting in Jasper, AB, Yu Sun, Postdoc Fellow involved with the pro-
gram, was featured in the PACWEST Conference Review.  As Best Novice Paper Award 2013 recipient, Yu attended 
not only the SC meeting but the conference that followed and found the experience as memorable as the one she 
had the previous year.  When Yu received her 2013 prize she was working for the Ligno-cellulosic Material Research 
Centre of the Universite du Quebec a Trois-Rivieres (UQTR).   She now continues to work in the area of mechanical 
pulping technology at UBC and BCIT under the supervision of Professor Rodger Beatson.
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Right:   Professor James Olson & 
Nici Darychuk, Research Assistant     

Photo: Martin Dee 

The Energy Reduction in Mechanical 
Pulping research program is featured 
as the exemplar of Research Excellence 
in UBC’s 2013-14 Annual Report.  

*This has been modified from its original version

   The path to advances in research in the forestry sector 
are being discovered and developed by Professor James 
Olson, associate dean for Research and Industrial Partner-
ships and former director of the UBC Pulp and Paper Centre 
(PPC). The way forward is clear: significantly reduce energy 
consumption while meeting economic and sustainability 
goals through innovative engineering design. To explain the 
scope of the project, Olson uses the analogy of replacing 
Victorian-era machinery with today’s high-performance 
technology.

His team’s ultimate goal: trim the sector’s energy consump-
tion by 20 percent or 1,000 gigawatt/hours a year (the 
equivalent of 100,000 homes) and cut the sector’s  
                                                                      greenhouse gas  
                                                                       emissions in half by 
                                                                      2020.
                                                                     “What we’re doing                                             
                                                                      is providing home-
                                                                      grown technical solu-          
                                                                      tions to directly im -            
                                                                      pact the competitive
                                                                      ness of the industry    
                                                                      and provide highly 
                                                                      qualified personnel 
                                                                      for the industry” says 
                                                                      Olson.

Softwood pulp is among BC’s largest and most economical-
ly crucial industries, but Mechanical pulping is energy

intensive and cuts deep into the sector’s margins, reducing
its global competitiveness and affecting the many rural 
communities whose own economies – and jobs – depend 
upon this industry.

Olson notes that the forest industry is strategically import-
ant to Canada and is reasonably integrated to extract full 
value from the trees or in industry speak, ‘units of value’. 
He goes on to explain that dimensional lumber or building 
material has
the most value but 
can’t support the
industry alone; 
coupled with pulping 
revenue however, it
can and if the pulping 
sector is to extract full 
value, it must make the most efficient use of the fibre.

Chemical pulping requires comparatively little electric 
power but it “dissolves away half the tree” and although the 
residue is used to generate thermal/electric power, it is not 
as resource efficient in terms of ‘lost’ fibre. 

Courtesy of its “monster machines” or chip refiners, me-
chanical pulping literally shreds the chips into 100-percent 
useable fibre. However, the energy intake is ravenous; each 
of the 70 or so chip refiners in BC consumes 25 megawatts
of power or collectively (and depending on demand) more 
than 10 percent of all power produced by BC Hydro. 

Above:  Nici Darychuk and Francisco 
Fernandez handle pulp suspension 

in preparation for a pilot scale 
energy reduction experiment.  

Photo: Martin Dee 

The aim: add to PPC’s roster of innovative technologies. 

Currently, the list includes PPC’s high-performance pulp-
screen rotors that cut power consumption in half (now used 
worldwide with an even more efficient version in the works), 
new fibre separation and refining processes for mechanical 
and chemical pulp, and Olson’s own work in the develop-
ment and commercialization of a fibre-quality analyzer that 
to date, has sold 150 units and reached $25 million in sales. 

Upping the competitiveness and reducing power demand in 
the pulping industry by even a fraction has big down-stream 
payoffs, notes Olson. Not just environmentally but econom-
ically. The clean ‘surplus’ hydroelectric power can be sold 
over the borders to everyone’s collective benefit.

“We’re trying to develop technology, develop people and 
develop solutions for the mechanical pulping sector” says 
Olson.

                                  To view the full UBC Annual Report, please visit:  
                                                                           www.annualreport.ubc.ca

Among other refinements, Olson and his team have pro-
posed the wide-scale replacement of the old power-hungry 
chip refiners with multi-stage, new-tech, ‘high consistency’ 
machines that get the job done with far less energy: “It’s like 
taking an old steam engine and replacing it with a couple of 
smaller, high-performance engines.”

Powered by a $2.7-million National Sciences and Engineer-
ing Research Council of Canada (NSERC) grant, backed by a 
consortium of 16 mechanical-pulp companies and assisted 
by the universities of Toronto and Victoria, the result is a fo-
cused, five-year university/industry research collaboration. 

In addition to funding the latest equipment, the NSERC 
grant will help attract and support the best graduate stu-
dents who, along with professors and senior researchers, 
will target almost a dozen inter-related projects to develop 
new processes with novel sensors and advanced computer 
control. 
 

Above:   James Olson, Francisco Fer-
nandez and Nici Darychuk examine 
an experimental refiner plate on the 

PPC’s low consistency refiner 
Photo: Martin Dee 

PULP FRICTION

“WE’RE TRYING TO DEVELOP 
TECHNOLOGY, DEVELOP 
PEOPLE AND DEVELOP 
SOLUTIONS FOR THE 
MECHANICAL PULPING 
SECTOR.
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The supporting partners of this research program are:

AFT-Aikawa Group, Alberta Newsprint Company, Andritz, Arkema, BC Hydro, BCIT, Canfor, Catalyst Paper, FPIn-
novations, Holmen, Howe Sound Pulp and Paper Corporation, Millar Western, NORPAC, NSERC, The University 
of British Columbia Pulp and Paper Centre, The University of Victoria, The University of Toronto Pulp and Paper 
Centre, West Fraser, Westcan Engineering, and Winstone Pulp International.
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