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FPInnovations
Not-for-profit research & innovation organization

= $75M in R&D and innovation activities

a

425 employees

a

175 member companies (Canada only)

O

Research partnerships with universities
1so -certified laboratories

N1/

Major innovation programs

]

= Forest Operations
= Wood Products
= Pulp & Paper, Packaging, and Tissue

= Bioproducts and Bioenergy

D
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World economic drivers

= Population growth
= Urbanization and densification

= Climate change
= |ncreasing needs for products and sustainable housing e

= 21st century: product customization
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Canadian industry manufacturing challenges

= Demographic changes and shortage
of skilled labour

= |ncreasing fibre supply costs and
greater quality/attributes variability

= Reliance on U.S. markets

= |ncreasing market and business
need changes

= Desire to diversify production in non-
traditional markets and applications

= Operational excellence varies
considerably between companies,
within mills of the same company,
between shifts, and even within a
department

>
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Eastern Canada wood fibre supply evolution

Decade

1970-1980

1980-1990

1990-2000

2000-2010

2010-2018

Leaders
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Tree Volume
(dm3/tree)
170-200
135-150
120-135

100-120

90-115

WOOD SUPPLY EVOLUTION
(1970-2015)
Fiber Cost Yield

($/m3) (bf/m3)
170-190

200-220

35-50 200-230
45-55 225-235
55-65 235-260
280-300

Proportion 2x3 Proportion Fir

(%)
<10% +
++
20-40% +4+4

Increase of variability in log sizes, species, and quality
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SM? origin: the industry must reinvent itself to
improve its competiveness

800

Average Variable Sawmill Costs (2016)

700

= Reduce financial dependency on 600
co-product revenues - “do less"

/
/ \
= Offer greater diversification of solid _™ )
wood products (structural and -
appearance) 00

= Develop a co-product offer to
ensure the competitiveness of o

users U.S.West U.S.Inland U.S.Inland U.S. South B.C. Interior Ontario Québec
Coast (Dimension (Ponderosa (Southern
Lumber) Pine) Yellow
Pine)

Residue Income

Supplies

mmm Energy

e abour

$ CAD (2016)

s Total Wood Cost

== e=Total Net Costs

-100 —

Maximize recovery and value to offset high
delivered log costs

Offer greater diversification of solid wood
products (structural, engineered, and value-added)

Manufacturing flexibility and agility for a rapidly
changing resource base and availability, and
shifting markets needs D
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SM? mission: in sync with 21st century needs

= Stimulate the growth and prosperity

of the Canadian processing sector SM?Z . suART MANUFACTURING/ FABRICATION INTELLIGENTE
by: S e
= Reducing dependency on co-product e 4 Kt L
revenues S
i .. I 4‘@%’
= Enhancing value & recovery and productivity X

via breakthrough technologies

= Enabling SMART and AGILE manufacturing
solution for the 215t century business needs
and market demands

Accelerating research to
commercialization by facilitating

partnerships between industry, government,
and academia.

l-'PInnovations@
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( \ Wrapped Lumber/Commaodity

Sawfiling room

\_ J

Twin /Quad ﬁ
e Canter e I Scanner

Log turner
9 L

Wrapper

Ao

/ dger/Resaw 0

Optimizer

Internal

Log Scanner !

<4

Internal
Log Scanner

Debarking N Applications:

ire
W)

9 © 2018 FPInnovations. All rights reserved. Copying and redistribution prohibited. ® FPInnovations, its marks and logos are trademarks of FPInnovations. Fplnnovat 1ons

‘ Advanced Intelligent Vision (7 applications)

/

@ smart Platform (5 applications)

‘ New technologies (3 applications)



1: LOG/TREE IDENTIFICATION VISION

- Need

- Automatic tree or log species ID
using bark
- Area of application
- Debarking and bucking control

- Benefits

- Yield recovery improvement:
debarking

- Productivity gain: debarking
- Production costs reduction

- Partners
- Industrial: Resolute Forest Products
- OEM: TBD (TRL still too low)

- Research: FPInnovations,
Université Laval (software engineering)

Input layer Output layer

>

© 2018 FPInnovations. All rights reserved. Copying and redistribution prohibited. ® FPInnovations, its marks and logos are trademarks of FPInnovations. Fplnnovat ons



4/5 : AUTOMATED LUMBER SPECIES ID (green and dry conditions)

O

]

a

O

Need

- Provide a 95% accurate species

identification system in lumber (sawmill and

planer mill)

Area of application

- Green sorting of lumber (SPF)
- Sorting for niche market/value(planer

Benefits

- Improved drying productivity
- Improved grade and yield recovery

Partners

- Industrial; GDS
- OEM: Autolog
- Research: FPInnovations

+ System installed at GDS mill in Matane, QC, in august
2018.

Data collected during the last ~ 3 months.

* Vdlidate the performance during a visit in early

november:
Prediction
Date and species scanned Number of boards accwracy
November 5™ - Spruce 7835 ] 97468% ‘
November &™ - Fir 17124 95.16%
November 7™ - Spruce 4218 I 9533 % ‘
November 7 - Fir
November 8" - Spruce 4174 l 9641 % \

» Spruce prediction accuracy over 4 days : 96.74 %

» Fir prediction accuracy over 4 days : 94.78 %

>
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6: ENHANCED LUMBER MOISTURE MEASUREMENT ACCURACY

> Need

- Operational correction factors (specific
parameters) for SPF combined

* Spruce and balsam fir at ambient, high, and _

frozen temperatures
- Using moisture content, species, and temperature

probes allow for self-calibration/correction system

= Area of application
- Lumber sorting (planer mill) ”HHI |
AN

Frequen

- Benefits

- Improve drying and planer mill operational
performance

- Reduce drying defects
= Partners
- Industrial: GDS

H(

(Reference)

Frequence
5 &

| .}
14041424344454647434950

J\“I"li‘lillllll l‘ a1 11
7 8 9 101112131415161718192021222324252627282930313233 343536373839
TH (%)

........ 0313233343536373839404142434445464748495

- OEM: SCS
- Research: FPInnovations
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( \ Wrapped Lumber/Commodity

Sawfiling room

Twin /Quad ﬂ

9 Canter & I Scanner
Log turner
-

Internal
Log Scanner

Optimizer

Internal
Log Scanner

Debarking Applications:

{ ‘ Smart Platform (5 applications)
Buckmg/

‘x

W]
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- Need

- Automatic measurements of log attributes
(temperature, moisture content, species)

« Control in real-time of debarkers _

operational parameters from Ma;mena;cemkup
. . . —‘ able/Predictor
infeed information 1 1 1 L :
i Ofher
- ; Performance
- Benefits

- Improve LRF

[ \ | et
; Debarker —— | LogDefect Bark Qualty)
[ Detector | Dect Rele, |
; craper

- Increase speed ? F

- Reduce costs s ) —
‘ 1€ ontrol System
Partners — ,, —

- Industrial: Resolute Forest Products
- OEMSs: various
- Research: FPInnovations, Université Laval

Operator Display

>
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- Need

Create smart log turner with auto diagnostic

Combine AVS with Al (machine learning,
data science...) for RT PC

First step for future applications on other
machine-centres

- Benefits

Improve volume and value recovery
$500K+ annually or $1.75/m3

= Partners

Industrial: Scierie Dion, Resolute Forest
Products, Maibec

OEM: Bid Group
Research: FPInnovations, CRM, INO
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Monetary losses are close to 1.75% per m?
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Need

Benefits

Partners

Improve operational excellence in sawfiling room

Interconnectivity between smart machines,
tooling, and materials (tracking)

Mitigate shortage of skilled sawfilers
Increase feed speeds

Reduce sawkerfs (0.075 in.)
Improve lumber recovery
Reduce production costs

Industrial: Maibec
OEM: TBD
Research: FPInnovations, CVRI
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> Needs

- Self-adjust cuttings tools, bed, etc. on a
continuous basis

« Using data from the incoming lumber,
tooling quality, and outcoming lumber
quality

- Combine AVS with Al (machine learning,
data science,...) for RT planer control

- Benefits

- Improve grade recovery (7%) L K
- Improved value gains $4.45/Mbf Courtesy of Les Produits Gilbert

= Partners
- Industrial: Maibec
- OEM: Les Produits Gilbert
- Research: FPInnovations, CRM, INO, LVRI

>
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- Need

- Improve operational performance
combining multi-production lines

- Real-time smart control system to
optimize production flow

- Design a framework for an intelligent
and smart platform; Industry 4.0

Order files

Productivity

= Benefits
- Productivity and grade increase [~
- Agility and flexibility

= Partners p——

drying KPI

- Industrial: GDS, Maibec |

- OEMS VaI'IOUS « Products

« Drying Time

- Research: FPInnovations, CRM m :

Industry. 4.0

MC Distribution
Wets

Over Dried
Wood T°
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Human Machine Collaboration

Grading Data

Products/Customers
Specs

Traceability

* %MC/Pass
* Residence time

* % utilization rate

——| « Grade

RF

Redrying KPI

« Warp
« Skip

* Rejects
« Efc.

FPInnovations@




Wrapped Lumber/Commodity

L

LN

U

N ~
~

Grader

Canter Scanner

-~ Scanner

Log turner . \

L

Internal
Log Scanner

Fast Dryer

Optimizer

Log Scanner

Applications:

Debarking

Bucking
o
< v
, ¥

@ New technologies (3 applications)

N

(Y
19 @
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- Need

Narrower kerfs target 0.080 in., feed speed > 1,000 fpm
Increased durability (2x)

- Benefits

$1.25/Mbf/0.01 in. reduction

$375,000 (100MMbf) mill

Improved lumber recovery, %2x4 1, 1 predominant length
Reduced chips, reduced sawdust

Lower production costs

Partners

Industrial: Maibec

OEM: TBD

Research: FPInnovations, Université Laval, CCTT TR
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Needs
- Match the drying productivity to the sawmill productivity

- Adapt process to mixed lumber thickness, width, and length
- Eliminate the sorting line

- Dry at different final moisture content specifications and quality reqmrements
depending on product end use ‘

Benefits
- Reduce production costs
- Increase mill flexibility and agility (pull approach)

o Partners

- Industrial: GDS
- OEMs: MEC, Carbotech, SCS, Autolog, Nautel

- Research: FPInnovations, HQ

Schedules and deliverables

- Summer 2018
- Commercial demonstration of a continuous precision RF drying system

>
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= Needs
- Match the drying productivity to the sawmill productivity
- Adapt process to mixed lumber thickness, width and length
- Eliminate the sorting line
- Dry at different final MC specifications and quality requirements
depending on product end-use

- Benefits

Montée en température planche épinette -

- Reduce production costs dLgee 2;2erte de;feneur en humidite
. T - " Froc convecitl
- Increase mill flexibility and agility comme Oy T e
(hres)" dunntlf:l’ (%)
(pullapproach) sy
o EPN 04 20 31
= Partners £ [ Sl e e e
- Industrial: TBD 3 [ I
. 2 EPB 0;4 197 77
- OEM TBD g o EPN 02 64 33
- ResearCh FPInnovat|OnS * Durée pour atteindre 100°C au centre des piéces (Montée en Température)

** Taux de perte de teneur en humidité moyenne pendant la montée en température

= Schedules and deliverables
- Summer 2020 ; Small laboratory demonstration
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Sawmill coproducts for PB/OSB

= Objectives

= Convert sawmill intermediate
residual materials into wafers and
strands by adapting existing and
available technologies

= Benefits

= Diversify coproducts towards
panel industry

Rejected logs (black
spruce and balsam fir)

| Slaps (white spruce
/| and balsam fir)

™ Trim blocks (black
% spruce and balsam fir)

Drum chipper | B0

27 ‘ . HRL/OSB

N

- \'
R =) W

L} ]
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Novel wood impregnability process

= Objectives

= Increase impregnability potential of

Bl N\
softwood i\

| h |
- Especially for heartwood |

= Benefits R P
= Improve softwood characteristics =

- Dimensional stability, durability,

hardness, etc.
Sun UV Damage

Warping
Crack!ng Splin"tering /Nail Popping

= Promote its use, develop new Graying, Fading |

products, and regain market
share.

>
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Soluble salt treatment for wood protection

= Objective
= Improve the resistance of wood using

a "green" process based on soluble
salts

= Adapt existing sawmilling and
drying technology to diversify
markets and applications of wood

= Validate the technico-economical

viability
Native r D s
Termite Risk L.
g e 35% of USA housing permits
© Light . .
@ Moderate are in located Heavy Termite
@ Heavy Zone
Additional 45% of USA housing
oy permits are located in
O Formosan Moderate termite zone

Sources
JK. Mauldin, 1982

NY. Sy, 1985 *
T. Myles, 1997 ~ @
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Closing remarks

= Companies react faster to market changes by producing
smaller, more profitable production runs or batches

= New generations of advanced vision systems, new
technologies

PLUS
Smarter machines with artificial Intelligence,
and machine and deep learning for real-time adaptive
control
EQUAL
Manufacturing of the future adapted to business

needs and market demands of the 215t century
for SMART and AGILE manufacturing solutions.

= This century will reward the “gazelles” - smart, fast, and
flexible companies and businesses

=  You want to participate: don’t hesitate to call us

27 FPInnovations@
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For additional information:

Serge Constantineau, ing.f., MSc

T h a n k yo u Manager, SM? Initiative

FPInnovations

514 782-4566

l * l Natural Resources Ressources naturelles
Canada Canada

Ministére des Foréts, de la Faune
A et des Parcs | l*l
| I e e‘ Ministére de I’'Economie, de la Science
et de I'lnnovation ana
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