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Reducing Total Costs – a diverse
perspective
Executive Summary
Large scale efforts to reduce costs in the pulp and paper industry typically involve some attempt to
decrease energy or fiber usage. While these are important factors in total operating cost, they are not the
only ones. Anything that prevents quality tons going out the door is a potential cost increase. Unexpected
downtime, consumables that have too short lifetimes, inefficient usage of existing resources – these are
just a few of many aspects of fiber, paper, board and tissue making that can negatively impact total
operating cost.
This paper will present and review a diverse range of methods employed by mills to reduce operating
costs. Areas such as steam, tissue and pulp mill operations, staff training, fabric lifetime and suction roll
seals will be covered. But first, we will review resource usage and sustainable development from a global
perspective.

Resource efficiency and sustainable development
Measures to combat climate change have been a dominant topic of international concern lately. But
climate change might more effectively be viewed as a dramatic indicator that that our current way of
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operating cannot continue. Despite the complexities involved, these indicators should be viewed in a
broader context and we should seek to look ahead to a more sustainable and efficient future.

Toward sustainable development
What do we mean by the term sustainable development? Sustainable development rests on economic
sustainability, which provides the foundation for all other facets of sustainable development. A broad
definition of sustainable development comprises three other functional dimensions, namely
environmental, i.e. ecological, social and cultural. Ecologically sustainable development is based on the
preservation of existing biodiversity and adaptation of man's economic and other physical activities to the
Earth's natural resources and environmental carrying capacity.
The three practical key components of ecological sustainability, namely energy efficiency, materials
efficiency and ecological efficiency, have lately been stealing the spotlight. Each of these components can
generally be defined as the amount of value added within some specified integrated whole divided by a
measure describing the component studied. Energy efficiency, for example, refers to the value added by a
process (e.g. finished output, higher level of refinement, etc.) divided by the amount of energy consumed.
Energy efficiency can therefore be improved by enhancing/improving the product manufactured while
maintaining energy consumption at the same level, or conversely by leaving the product unaltered while
reducing energy consumption.
The quantity of materials used can correspondingly be studied instead of energy consumption to examine
materials efficiency, or environmental load to determine ecological efficiency. In fact, how much value
should reasonably be added and at what cost is an appropriate question to ask in many cases. Simply
adding more value will not be enough to address future challenges, which will instead call for a totally new
way of thinking in the industrial context as well.
The efficient use of water is also an essential part of materials efficiency. Looking at industrial water usage

Figure 1. Industrial water consumption 1987-2003
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between the years 1987 and 2003, we can see that most of the water consumed has been used in the
industrial processes of developed nations (Figure 1). The industrial growth of developing countries will be
accelerating in the future, which will also be reflected in water consumption figures. If we look at how
water resources are distributed across the globe (Figure 2), we see that the same type of technology cannot
be supplied to developing nations in terms of water usage as to industrialized countries over the past
decades, and that means must be found to reduce the consumption of water.
Our annual ecological footprint refers to global resource usage in relation to resource generation. An
alternate line of investigation involves the examination of ecological performance through lifecycle
analysis, which also yields a view of such environmental effects as acidification and eutrophication. This

Figure 2. World water resources

approach works particularly well with independent and clearly delineated research subjects. Using the
ecological footprint as a measure of ecological efficiency, meanwhile, makes the most sense from a global
perspective. Our ecological footprint quotient passed one around 1987, which means that mankind has
been using more natural resources since then than the Earth has been able to generate.
When we look at ecological footprint growth scenarios, we see that the "business as usual" curve will take
the human ecological footprint quotient past two by 2050, which means that we would need the natural
resources of two Earths to also cover the resource needs of future generations (Figure 3). Because the
ecological footprint of man keeps on growing, the date by which the natural resources generated in the
course of a year are used up continues to get earlier and earlier each year. In 2009 this so-called Earth
Overshoot Day fell on September 25.
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Figure 3. Ecological footprint growth scenarios

The ability to control the above is predicated on continual improvement in all subsegments. Continual
improvement does not refer to striving for a theoretical minimum in energy consumption or emissions in
this context, but rather to a way of operating where efficiency measures have been firmly integrated into
daily operations. It is also important to keep in mind that looking at the greater whole will help to reveal
the most sensible efficiency measures for each specific situation and that efficiency measures should not
be limited to any one subsegment.

How is all this made manifest in the pulp and paper industry?

In other words, the production portfolio of each country or
continent may be determined by the price and availability of
energy in addition to consumer choices. Access to water and raw
© Valmet

Ecological efficiency

Materials efficiency

Energy efficiency

What is worrisome, however, is the slowdown of progress, and
future technological breakthroughs may be needed to maintain
the same rate of efficiency gain. Structural changes in the makeup
of European pulp and paper production probably also play a role.
In Finland, for instance, newsprint production has declined in
recent decades while the manufacture of mechanical pulp based
coated paper has been growing. This naturally also has a bearing
on electricity consumption, given the energy-intensive nature of
mechanical pulp manufacturing. Leaps in technology are expected
to offer refining energy reduction potential, however, which will
be seen as longer-lasting growth in the production of certain
grades.

Number of items to be considered

The European pulp and paper industry has reduced its specific energy consumption over the past two
decades with respect to both electricity and combustible fuels. However, this trend has somewhat flattened
out in recent years, particularly with respect to fuel consumption. One of the probable reasons for this
longer-term development is the improved utilization of integrated mills' waste flows, coupled with
operational efficiency measures.

Time

Figure 4. Future drivers of change in
the pulp and paper industry
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materials, along with environmental regulations, will play an increasingly important role in this
development in the future (Figure 4).
Changes in the pulp and paper industry may have far-reaching effects, which is why future development
trends should be spotted and considered at the earliest stage possible.

Solutions through technology
How great an impact can the technology employed have on the effects of operations/production? This
naturally depends on the industry in question and the starting point, but some studies have indicated a
rather significant difference in energy consumption
between existing technology and the theoretical
minimum. The gap between existing technology and
Best Available Technology (BAT) may even be as
large as 30% (Figure 5).
We, once again, should not limit ourselves to energy
alone but should consider the bigger picture. As one
examines sustainable development in broader terms,
paper manufacturing technology suppliers can make
a difference at least in the following areas:
•
•
•
•
•
•
•
•

Energy efficient processes
Resource efficient processes (raw materials
and water)
Modern purification technologies
Figure 5. The effect of technology on energy
Optimal dimensioning
Lightweight/alternative machinery designs and processes
Optimal machine hall dimensioning and materials selection
Efficient utilization of secondary energy flows from other parts of the integrated mill
Maximizing the use of renewable energy

One approach along this development path is the construction of increasingly modular units whose
manufacture and operation take into account the efficient and appropriate use of resources. This by itself
will not be enough, of course, because we are always dealing with just a part of the bigger picture, but it
will allow for the many opportunities and challenges involved in managing the greater whole.
Other aspects of technology naturally include its usage and users. One way to influence and guide the user
is to boost overall automation, which facilitates the simultaneous optimization of larger wholes. This,
however, increases the number of items serviced and maintained while also increasing the investment
required.

Toward a sustainable world
End product quality has played a significant competitive role in past years for papermakers. Every effort
has also been made to maximize production, which has increased the speeds and widths of machines.
Growth in the production of many paper grades has lately leveled off or even turned down and new
factors may, in fact, be starting to affect consumer behavior in this new market environment.
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Bulk has so far been the qualitative property that has received the most attention because related savings
can improve the materials efficiency of production. Surprisingly little attention has meanwhile been paid
to the adequacy of the surface properties of paper in its intended end use. The gloss and smoothness of
paper, for example, have traditionally been maximized, almost at any cost. Now the rising price of energy
will probably start to counteract this, and the proper level for each property at the point of use is
becoming a relevant question.
The effect of production efficiency and quantities on energy efficiency, and thereby on sustainable
development, is a further topic of discussion. It has traditionally been thought that increasing production
efficiency is also a good way to increase energy efficiency. While true in many cases, this statement will
not always be accurate
(Figure 6). If the overall
efficiency of a machine
is boosted, for example,
the line's annual
environmental load will
increase even while
energy consumption
per each tonne of
production is declining.
It is thereby possible
that local
environmental
Figure 6. Summary findings from Valmet's energy efficiency survey for newsprint and
uncoated fine paper
legislation will begin to
constrain production.
The impact of paper machine efficiency should therefore always be examined machine-specifically,
considering the bigger picture and relevant constraints.
In other words, we are
discussing a very difficult topic,
which should be viewed
through a new pair of spectacles
that will also reveal other
possible future ways of
controlling the economics of
production (Figure 7).

Location matters

Figure 7. Past and future drivers affecting papermaking technology
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The geographic location of
machines is also a major
determinant of operational
sustainability. Older paper
machines have lately been
relocated in pursuit of cost
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savings. Although this trend may have unfortunate macroeconomic consequences locally, we will find in
certain cases that it also has some positive effects with respect to resource efficiency and sustainable
development. These changes, first of all, promote the sustainable use of materials and equipment. If
markets and raw materials are located near the new site, relocation may also reduce the ecological impact
of required transportation. This is not always the case, however, and the new host country may not
necessarily abide by other principles of sustainable development. In addition to the above, the size and
design of the machinery relocated also matter in terms of its ability to optimally respond to the
requirements and challenges of the marketplace. This is generally a very difficult topic that lacks any
clear-cut answers. What is essential, however, is the placement of production at locations where it makes
the most overall sense from a sustainable development perspective.
In fact, it may be that the most productive machines will run at full capacity in the future while smaller
and technologically older ones will be forced to a balancing act within the constraints set by available
resources and raw materials.

Conclusion
Global challenges can only be met through cross-border cooperation, which is why both the pulp and
paper industry and process and equipment suppliers must work together even more closely than before.
New technologies must be adopted faster and developed collaboratively in order to maximize the benefits
accruing to all parties concerned.
New challenges will also force a new look at the greater whole. This development cannot be built on the
past and it will require us to boldly step into the future.

Proven concepts create lasting results at tissue mills
Today, every mill in Europe is trying to save energy in their production line. The reason is not just the
increasing energy costs; regulations from governments are a reality in some parts of Europe and are being
discussed in other parts. In Sweden, the average annual value and
guideline will be 1.2 MWh of electricity and 6.3 GJ of heat per ton
of tissue from July 1, 2010. Those numbers are saying that the
energy consumption must not exceed 2,950 kWh per produced ton
- a challenging demand for most tissue producers.

Lots of questions – one answer

Figure 8. Stefan Dennerlid, Process
Engineer, performs a service
inspection.
© Valmet

All attempts to save energy usually start with a mapping of the
production line. How much energy are we consuming, how much
paper are we producing, what is the energy use per ton of produced
paper for different areas? Which Key Parameter Indicator (KPI)
you should follow is not always absolutely obvious. The most
commonly used KPI is kWh/ton, and it works well for most
situations. However, there are situations in which you must
reconsider which KPI you should follow to have an accurate
description of the energy consumption. Most tissue producers are
fairly successful in that; there is a lot of data available to look into.
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But then what? What happens after the mapping? From the available data, you have to estimate the saving
potential for different areas. You need answers to the questions where to start, what to do, and in what
order? A solid plan is needed for the efforts to save energy. This is the time when it is wise to call in a main
supplier with the process and machinery knowledge.

First things first
All efforts to save energy in a production line start with optimization of the process. Finding the right
centerline for the line is essential. Compared to other activities, optimization is very cost-efficient. Valmet
has many references showing savings of up to 10 % with an ROI of less than three months. Typical
optimization activities can be to look into the air balance in the hood, the press dryness profile or the jet
geometry in the forming section. Installing components, even small ones, can also contribute to the
savings; components that increase efficiency, runnability or directly save energy. One component that is
more and more commonly being installed on tissue machines is Yankee head insulation.
A rebuild of parts in the production line is often necessary to be able to make larger savings. That could
include a new wet end or a new hood with better efficiency. New technologies have been developed by
Valmet over the past few years and are being introduced in new as well as existing machines. Some
examples are the new headbox, the Advantage OptiFlo II, the Advantage ViscoNip press and the new
design of stock preparation equipment. Using these new technologies can increase the savings potential by
up to 25 %. Valmet always works according to the motto "First things first".

2,000 kWh/ton, the new realistic target
In the HengAn mill in Fujian province, China, Valmet made an installation that is interesting in many
ways. There, two Advantage DCT 200 HS machines, PM 4 and PM 6, are working side by side. They are
identical apart from two important technologies, the Advantage ViscoNip press and the Advantage
OptiFlo II headbox on the PM 6 machine. Valmet has recently verified a consumption of 2,450 kWh per
ton of produced tissue for the HengAn PM 6 when operating at 1,900 m/min. New technology together
with creative engineering has made this possible. It is also the combination of new technologies and
creative engineering that makes all involved believe that Valmet will very soon break the barrier of 2,000
kWh per ton of produced tissue for high speed
machines.

Improvements both large and small
One improvement that can seem small at first
sight but in the end turns out to be a great
improvement is Yankee head insulation. This
is a "two in one" solution that can both increase
safety as well as reduce the energy
consumption significantly. Metsä Tissue
Group's Žilina mill in Slovakia had problems
with fires around the Yankee heads, but also
wanted to save energy. Valmet suggested
installing Yankee head insulation (Figure 9) to
solve the problem. The target was to reduce the
© Valmet

Figure 9. Yankee head insulation is an efficient measure

to save energy.
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risk of fires and reduce the energy consumption by 4 %. The installation was done during the annual
stoppage and was completed in three days. Two months after the installation, no fires were reported and
the confirmed saving landed on 6 %, exceeding the expectations. In this case, the return on the investment
was less than a year.
Today, there is a revival of installing Yankee head insulation in existing machines and there are several
deliveries leaving Valmet workshops. Of course, this is standard equipment in new tissue machines from
Valmet.

Keep the process centerline
When installing a new production line, activities to reach the production and quality targets are very
intensive. Production people, machine operators and different suppliers are heavily involved. After the
start-up curve, the mill has to find the process set point that suits their processes and products. Everyone
is then satisfied with the results from all the hard work. After some years of continuous satisfactory
production, some important process parameters slowly start to drift away from the set points. The
transmitters monitoring the process need to be calibrated and the production line may not have the mill
staff's full attention. Typically, this could be due to variations in press loads, air flows in the hood,
headbox flows or vacuum levels. All process parameters are essential for the overall efficiency of the
production line and, of course, also for energy efficiency.
As the drifting parameters seldom affect the quality of the end product to a degree that is observed by the
mill, the line can be operated in this way for years, causing excessive energy consumption. It is important
to carefully look after such processes in order to avoid such drifting. The process needs to be observed,
not only with help of the DCS, and the transmitters need to be calibrated and the mechanical equipment
kept in good shape. In the end, it is all about the right kind of maintenance for the production line. This is
what Valmet puts into the word "maintenance" and this is what we are offering our customers: keep the
process centerline by applying the right kind of maintenance to your production lines.

Global concept with local implementation
Valmet has developed and tried out a global concept to save energy. However, the concept is adapted to
the local situation together with the customer. The concept has a starting point in knowledge of the
process and machinery for tissue making. What Valmet has is a global concept with a local
implementation; a concept that will support our customers in meeting challenging demands today and in
the future.

Increasing power generation, replacing fossil fuels and exporting
surplus energy at pulp mills
The pulp and paper industry is well positioned in the current business environment where there is an ever
growing demand for renewable and sustainable products. The industry has the benefit of dealing with a
renewable raw material that can be converted into valuable sustainable products. In addition to the
conventional paper and board, biofuels and electricity are becoming more important sources of revenue
for the future. This article presents novel solutions on how to increase power generation, replace fossil
fuels and export the surplus energy as a biofuel.
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Modern pulp mills have a surplus of energy that is normally converted into electricity using a condensing
turbine. With conventional recovery boiler steam parameters, the power generation efficiency still
remains fairly low, at approximately 16%. Utilizing a high power recovery boiler concept the amount of
power generated can be substantially raised. Another interesting avenue for exporting the surplus energy
is LignoBoost, which is a process that separates lignin from black liquor. The extracted lignin is good
quality biofuel of high heating value. In the future, lignin may become even more valuable if used as a raw
material for various chemicals. In addition, pulp mills typically use fossil fuel (oil or gas) in the lime kiln,
but by having a biomass gasifier, bio-based syngas can be generated for use in the kiln, thereby replacing
fossil fuel. The available biomass can be also converted into bio-oil in a pyrolysis process integrated with
the bark boiler. The bio-oil can be used as such to replace oil or potentially further processed into
transportation fuel.

High Power RECOX recovery boiler
Economies of scale have driven up recovery boiler capacities substantially over the past ten years. Today, a
new boiler built for a green field mill will have a black liquor dry solids capacity in the range 4,000 tDS/d
(dry solids per day) to 7,000 tDS/d. Thermal capacity corresponds to a fuel heat input of 650 MW to 1,000
MW. This provides considerable potential for increasing bioelectricity production by increasing the boiler
high pressure steam generation. A conventional recovery boiler has steam parameters of 480 °C and 84
bar. The air is heated with low and medium pressure steam to 150 °C. Sootblowing steam is taken from
the primary superheater, and feedwater temperature at the economizer inlet is 115 °C.

Increasing power generation
The High Power RECOX recovery boiler features several ways of increasing power generation
•
•

•
•
•

Combustion air heated up to 190 °C
Feedwater tank
operating at full back
pressure steam
pressure
Feedwater preheater
using medium
pressure steam
Sootblowing steam
from turbine
extraction
Elevated superheated
steam temperature

Figure 10 shows the High
Power concept of a Finnish
recovery boiler started up in
2008, where all these features
were applied.

Figure 10. High Power Concept

If all High Power features are incorporated into the design, the total power generation can increase up to
16% compared to the base case. In the case of a 4,000 tDS/d recovery boiler this equates to the production
© Valmet
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of an additional 15 MW of
electricity. Naturally the
most feasible concept for
each case needs to be
evaluated on the basis of
energy prices and mill
process conditions. Figure
11 presents the increase in
Figure 11. Additional power generation from a range of features, with a
power generation
4,000
tDS/d recovery boiler
associated with each
feature, with a boiler capacity of 4,000 tDS/d.
With the feedwater preheater the
flue gas temperature after the
economizer is at the level of about
200 °C. This heat can be recovered
with flue gas coolers that are
located after the electrostatic
precipitators as shown in Figure
12. Since the coolers are in the low
dust flue gas stream they can be of
compact cross flow design. A
separate low pressure water circuit
is used to transfer heat either to air
preheating or demineralized water.
Thus, back pressure steam usage is
reduced and more steam is
available for power generation.

Figure 12. Flue gas cooler concept

LignoBoost process
Partial lignin extraction from black liquor provides an
attractive alternative for removing surplus energy from the
process. Since lignin is a high quality fuel, it can be either
burnt in a high efficiency power boiler or in a lime kiln.
Table 1 presents an analysis of black liquor and lignin. In
the future, further refining for transportation fuels or
specialty chemicals may make lignin an even more valuable
product. Lignin content in soft wood black liquor is
approximately 510 kg/ADt (air dry ton) of pulp, and in
hard wood black liquor is 340 kg/ADt of pulp.
In the LignoBoost process the black liquor from the
evaporator is led into the acidification phase at a dry solids
content of 40%. In this phase, CO2 is mixed into the liquor
© Valmet

Black liquor

Lignin

HHV

MJ/kgDS

14.00

25.40

C

w-%

34.50

62.50

H

w-%

3.20

5.60

S

w-%

3.80

2.50

O

w-%

35.30

29.15

N

w-%

0.10

0.15

Na

w-%

22.00

0.10

K

w-%

0.50

0.00

Cl

w-%

0.60

0.00

Total

w-%

100.00

100.00

Table 1. Analysis of typical black liquor and

lignin
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to drop the pH, which
eventually results in
precipitation of lignin. In the
next phase lignin is dewatered
to 65% dry solids using a press
filter. To wash impurities from
the lignin cake it is again
dissolved with wash water. The
pH of the slurry is decreased
with sulfuric acid causing
alkalines to dissolve. The
slurried lignin is again filtered
and the filtrate is introduced
back to the evaporation plant
(Figure 13).

Reducing Total Costs

Figure 13. LignoBoost process

In the event that the recovery
boiler forms a bottleneck at the mill, lignin extraction may provide a means to increase pulp production.
This naturally depends on the available reserve capacity in other departments within the mill. By
removing lignin from black liquor its heating value
decreases. As an example, if 50% lignin is removed the
higher heating value will drop from 14.0 MJ/kg DS to
12.67 MJ/kg DS. If the boiler heat load is maintained,
this change would theoretically result in 25% more
pulping capacity. Figure 14 shows the possible
production increase as a function of the amount of
lignin separated.

Biomass gasification
The main consumer of fossil fuel in a pulp mill is the
lime kiln, representing a heat input of 1.4 GJ/ADt of
Figure 14. Pulp production increase as a function
of lignin extraction
pulp. High fossil fuel prices together with CO2 credits
have made biomass gasification a viable option for
reducing mill dependency on fossil fuels. Lime kiln gasifiers were first introduced to the market in the
early 1980s and several were built at that time. However, they did not succeed in making a breakthrough
until the declining oil price made them unprofitable.
A lime kiln gasifier consists of the following: CFB (circulating fluidized bed) gasifier, air preheater gas
duct, burner and auxiliary equipment. A schematic image of a typical gasifier is shown in Figure 15.
The fuel to be gasified in a lime kiln gasifier should have fuel moisture content <15% in order to avoid
extensive flue gas flow that would limit the kiln capacity. The low moisture content is also required for a
proper kiln temperature profile. Since the most likely fuel available, bark, has a higher moisture content
than required, a dryer is needed in the system. The most economical source for drying heat is mill
© Valmet
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secondary heat. The heat could also be
recovered from the recovery boiler flue gases
after the precipitator with flue gas coolers as
discussed in regard to the High Power RECOX
previously.
The CFB gasifier body is a refractory lined
reactor. The air required for gasification is
introduced to the reactor through a distribution
grid on the bottom of the reactor. Due to the
high velocity, the particles carry over into the
cyclone where gas and the particles are
separated. The gasifier operates at a temperature
range of 600 °C to 700 °C.

Figure 15. Lime kiln biomass gasifier

With the fuel prices of biomass and oil being approximately 13 €/MWh and 35 €/MWh respectively, a
biomass lime kiln gasifier provides annual savings of 7,000,000 € in a 650,000 ADt/y pulp mill.

Biomass pyrolysis
In an integrated pyrolysis concept
the fast pyrolysis process is
connected to a fluidized bed boiler
(Figure 16). Biomass is introduced
into the pyrolyser, which utilizes the
hot sand from the boiler as a heat
source. Devolatized compounds of
the biomass are condensed forming
pyrolysis oil (bio-oil). The
remaining char and noncondensable gases are returned into
the boiler with the sand.
Figure 16. Integrated pyrolysis
For a high quality bio-oil and yield
the moisture content of the
feedstock is a key parameter. Secondary heat available in the mill can be utilized for drying, and thus
integration with the mill improves efficiency.

Although the physical properties of biomass-based bio-oil differ substantially from those of fossil oil
(Table 2), the bio-oil can be used to replace fossil fuels in boilers and lime kilns.
Integrated pyrolysis provides an opportunity to refine biomass to increase its value as a fuel source. If the
mill energy balance allows, bio-oil can be exported from the mill, thus providing a potential revenue
stream, or used within the mill to make it CO2 neutral.
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Typical bio-oil

Light fuel oil
(Tempera 15)

20-30

0.025

0.01 – 0.5

0

0.01 – 0.2

0.01

0 – 0.4

0

Sulfur, wt %

0 – 0.05

0.2

Stability

Unstable

Stable

Viscosity (40 ºC), cSt

15 – 35

3.0 – 7.5

1.10 – 1.30

0.89

Flash point, ºC

40 – 110

60

Pour point, ºC

-9 – -36

-15

LHV, MJ/kg

13 – 18

40.3

2–3

Neutral

Not distillable

160 – 400 ºC

Analysis
Water, wt %
Solids, wt %
Ash, wt %
Nitrogen, wt %

3

Density (15 ºC), kg/dm

pH
Distillability
1

1

Unstable at high temperatures or for prolonged periods.

Table 2. Physical properties of fast pyrolysis bio-oils and light

fuel oil

Novel solutions in the form of a
biomass lime kiln gasifier,
LignoBoost, integrated pyrolysis and
High Power RECOX provide
alternatives for getting the best value
out of the pulp mill energy surplus
and for making the mill less fossilfuel dependent. The surplus energy
can be either converted to electricity
or exported from the mill as bio-oil
or lignin.

Steam savings with a
steambox at Ponderay
Newsprint
A new press section steam profiler
on Ponderay Newsprint's PM 1
allows the steam's energy to be used
more efficiently and transferred to
the sheet leading to more effective
water removal and profiling. The
reduction in steam consumption has
provided a good ROI.

Figure 17. Sheet total steam consumption comparison, before vs. after. In a post-installation trial,
steam consumption had been reduced by 3.59 tons/hr. Average mill statistics indicate an overall
saving of 3.2 tons/hr which translates into a saving of 610,000 USD per year.
© Valmet
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Energy, or more specifically wasted energy, is sometimes visible and you can see straight away if there is
an improvement in energy efficiency. Ask the operators of Ponderay Newsprint's PM 1 in Usk, WA, USA
about wet end steam spillage and they will tell you the air has been much clearer around the press section
since the installation of a new Valmet IQSteamPro steam profiler, replacing an older unit installed about
12 years ago. The steam is no longer spilling out of the machine, as it was before, so the energy it contains
is going straight into the paper sheet where it helps to drain water in the presses and improve the sheet
moisture profile. And that is definitely more energy efficient, as proven by mill steam consumption
statistics. Just like modern cars which have better gas mileage, the Ponderay machine has better steam
mileage.
The 9.17 meter (361 in.) wire width Valmet machine, started up in 1989, produces newsprint with a basis
weight range of 26.5 lbs/3,000 sq.ft to 30 lbs/3,000 sq. ft (43 to 48.7 g/m2). PM 1 recently set a 24-hour
average speed record of 4,825 ft/min (1,470 m/min).

Better than one year payback
The new Valmet steam profiler was installed during a machine shutdown on April 8, 2009. It is located on
the press suction roll of the triple-nip press between the first and second nips. The steambox's more
efficient steam jet delivery design and improvements in steam desuperheat control means that less steam
is being used to put more heat in the sheet. And less steam means more money saved. To date, steam
savings of 3.2 tons per hour have been documented. That equates to an annual saving of about 610,000
USD per year and an investment
payback period of less than one year.
Steam costs at the mill can be high,
as propane is sometimes used to
supplement steam generation in the
TMP mill and from the biomass
boiler.
The new steam profiler (Figure 18)
applies steam to the full width of the
sheet and the deckles are adjustable
to the sheet width. The previous
profiler did not treat the edges of the
sheets as sheet deckle widths have
increased over the years.

Figure 18. The steam profiler is located on the press suction roll of the
triple-nip press between the first and second nips.

Additional benefits have been seen in the sheet's cross-direction moisture variation. Keeping moisture
variation to a minimum is important for proper slitting and winding and for Ponderay's customers in
newspaper pressrooms. Since the start-up of the new profiler, the 2-sigma moisture variation has been
reduced by about 25% compared with the previous profiler.

Delivering steam efficiently
The key to the new profiler's efficiency is the way in which it delivers the steam jet so it condenses in the
sheet and therefore transfers the maximum amount of energy.
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A steam profiler's main task is to transfer heat from steam to the paper web in order to increase its
temperature and increase dryness after pressing. At a higher temperature the water in the web has lower
viscosity which means it can be removed more easily by fabrics and suction elements. This main principle
has always been the same for all steamboxes. The only design factor that differentiates one steam profiler
technology from another is the efficiency with which it achieves the main objective of increasing sheet
temperature so that dewatering is improved. If a steam profiler is efficient, most of the energy available in
the steam is transferred to the web, the sheet temperature in the Z-direction (thickness) of the sheet
increases accordingly and there should be no steam spillage.
High heat transfer efficiency is achieved by designing the equipment to produce the optimum steam
velocity to get full penetration in the sheet and optimum steam temperature so that most of the steam
condenses within the web. Steam releases the most energy (its latent heat) when it changes from vapor to
liquid and most of this condensation occurs within the web. Thus the highest sheet temperature is
achieved with the lowest possible steam consumption in the steam profiler. The steam velocity vector is
mainly a function of the steam pressure, internal and diffuser plate design of the steam profiler, machine
speed and vacuum in the suction roll. If the steam velocity is not the optimum the steam will either blow
through the sheet or alternatively not penetrate enough.
As is the case for steam temperature, there is a very specific
range for the degree of superheat that comes out of the
diffuser plate to ensure that the steam condenses to the
maximum extent and release its latent heat in the paper web.
The superheat of the steam delivered by the profiler is
defined by the temperature above the steam saturation point.
The required degree of superheat is based on the dynamics
of the installation location. If this temperature is too high the
steam will not condense effectively in the sheet, and will
Figure 19. Since start-up of the new
profiler, 2-sigma moisture variation has
instead condense after it has passed through. If the superheat
reduced by 25% compared with previous
temperature is too low the steam will start to condense in the
profiler. The graphic shows how the reel
approach piping, steambox, or in the air before it reaches the
moisture profile is controlled.
web. Thus the steam profiler must deliver the steam at the
temperature where the heat transfer efficiency is optimum. The design of the steam delivery system and,
in particular, the degree of superheat in the steam is very important for the energy delivery efficiency and
profiling effectiveness. For this reason PM 1's steam delivery system was rebuilt to Valmet's specifications.

Optimized for Ponderay
Moisture profiling is achieved by creating a differential temperature profile across the paper web. As a
result, the paper machine dewatering elements provide varying water removal in the cross-direction.
When this cross-direction water removal is controlled automatically the reel moisture profile is corrected.
The inherently high heat transfer efficiency of the profiler helps to achieve a CD actuator-zone response
which has high correction capability as well as a small response width for finer control. This control range
and resolution determines the CD moisture profile improvement potential of a steam profiler. In addition
to higher heat transfer efficiency, IQSteamPro has no pre-heat zone, and this allows it to use the entire
amplitude of the actuator response for profile correction.
© Valmet
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Considering all of the above, IQSteamPro was dimensioned to be able to deliver the right velocity and
temperature range for this application at Ponderay. The final optimum steambox operating parameters
were determined using Valmet's proprietary steambox optimizing process. As a result of this
optimization, the newsprint machine at Ponderay is benefiting from the best steam profiler performance
possible within the laws of physics.
Before the evaluation period, the new steam delivery system was hooked up to the old steambox. This was
done to make sure that the new profiler delivered the results as expected and to prove the improvement in
efficiency was due to the steam profiler itself. Since the new profiler has been commissioned the
guarantees have been achieved fully and the results have been excellent.

OptiCleaner Pro maximizes fabric lifetime at Palm Wörth
The cleanliness of the dryer fabrics has a significant effect on the production efficiency. This is generally
seen as a reduced number of breaks, dryer section energy savings, and improved paper or board quality.
This is also a fact at Palm Wörth PM 6 after the installation of Valmet's new OptiCleaner Pro dryer fabric
cleaner (Figure 20).

Effective cleaning operation
OptiCleaner Pro dryer fabric cleaner enables
continuous or intermittent cleaning operation
during production. It cleans the fabric on the
paper sheet side with a high pressure water jet
coming out of the cross-machine traversing
cleaning head. Water mist and dirt are removed
by means of an air curtain and vacuum. An air
comb blows the cleaning mist out of the fabric to
prevent wet streaks on the paper sheet.

Figure 20. OptiCleaner Pro dryer fabric cleaner
removes dirt from the fabric due to cleaning
head design and high-velocity air flow from a
vacuum unit. Daily maintenance need is minimal.
Replacement of the nozzle housing is easy and
fast with quick couplings.

A cleaner removes dirt through a high-velocity air
flow inside the cleaning head generated by a
vacuum unit. Detached dirt and water mist are
conveyed through a pipeline to a cyclone
separator in a vacuum unit where heavy particles are separated from the air and directed to a container or
sewer. The cleaning head, outlet pipeline and cyclone separator are flushed after a set of cross machine
cleaning sequences.

Less daily maintenance
Dirt is conveyed freely and efficiently through an outlet pipeline out of the machine to a cyclone
separator. There is no save-all or other components that require extra cleaning or maintenance work. This
will reduce the need for daily maintenance and permits break-free operation of the cleaner.
The number of nozzles installed in the cleaning head can be selected separately for each application. The
width of the area cleaned by the high-pressure showers depends on the number and type of the nozzles.
Replacement of the nozzle housing is easy and fast with quick couplings.
© Valmet
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The cleaning head is washed automatically at the washing
station that is located normally on the tending side inside
the hood. Duration of the washing sequence can be adjusted.
In addition, nozzle body replacement, testing of new nozzle
body and checking of vacuum level can be done when the
cleaning head is at the washing station.

Combine with regular service

Grades

Testliner 90 – 160 g/m2
Corrugating medium
80 – 135 g/m2
Schrenz 70 – 120 g/m2

Design
speed

1800 m/min

Design
capacity

600,000 tpy

Trim at reel

10,070 mm

Service at regular intervals ensures the break-free operation
of the cleaner, machine runnability and good end-product
quality. Valmet offers a maintenance service agreement
which includes scheduled service visits combined with fabric
inspection and measurements. Follow-up through remote
control is also possible.

Excellent cleaning results at Palm Wörth
The new OptiCleaner Pro dryer fabric cleaner was installed
in April 2010 at the 10th dryer group of the 11 meter wide
Table 3. Palm Worth PM6
Palm Wörth PM 6 in Germany, to ensure proper cleaning of
the fabric. The cleaner works well with all grades and keeps fabric permeability at the desired, optimal
level (Figure 21). Thanks to this, fabric lifetime and service intervals are longer, which gives cost savings.
The crew of PM 6 is impressed with
the air comb because it enhances the
cleaning effect. They are also content
with the fact that the cleaner is
connected to a separate vacuum unit.
This is a better option than
connecting the cleaner to the wet end
vacuum system, which is typical with
conventional cleaner solutions. The
cleaner starts automatically by
default. This feature was requested by
the customer. "We are overall very
satisfied with the OptiCleaner Pro
dryer fabric cleaner," says Jürgen
Kosse, Mill Manager for Palm Wörth.

Figure 21. Thanks to the OptiCleaner Pro dryer fabric cleaner the
permeability has remained at a very good level at Palm Wörth.

Ponderay cuts the friction - pares electrical costs
By installing Compact LocSeal low-friction suction roll sealing systems in the forming and press sections
of PM 1, Ponderay Newsprint has cut the drive energy requirement by about 570 horsepower, delivering
an excellent return on investment.
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Friction-free operation means lower energy consumption and longer life.
That easy-to-understand concept applies to many machines which are driven at high speeds: racing cars,
aircraft and paper machines alike. So, in today's energy and cost-conscious world, papermakers are
looking for ways to reduce power consumption to achieve a good return on investment.
Reducing friction in fast rotating rolls is a logical way to pare the costs of electrical drive energy and
ensure longer component life as well. Money saved on electrical drive energy has a significant impact on
the lifecycle costs of electrical drive motors. The US
Department of Energy estimates that 90% of lifetime
costs are spent on electrical energy.

Figure 22. Compact LocSeal extends suction
roll maintenance intervals and reduces
maintenance costs.

Ponderay Newsprint in Usk, Washington, USA has
decisively cut the costs of electrical drive energy by
installing Compact LocSeal friction-free suction roll
sealing systems (Figure 22) in the forming and press
sections of PM 1, a 361in. (9.17 meter) wire width Valmet
machine which was started up in 1989. Recently, PM 1
has been running at a record average speed of 4,700
ft/min (1,430 m/min). The Compact LocSeal systems on
the suction press roll of the triple nip press and on the
suction couch roll have reduced the drive energy
requirements by about 570 horsepower in total,
delivering an excellent return on investment.

The first installation of Compact LocSeal was on June 12,
2006 on the triple nip suction press roll. Bernie Kessler,
Paper Machine Manager, says mill engineers recognized the potential to save drive energy by reducing the
frictional drag produced by conventional contacting seals.

Compact LocSeal locks in the gap
The Compact LocSeal reduces frictional drag by "locking in" and maintaining a small gap between the seal
on the suction box and the rotating shell. In addition to power savings, the benefits include a longer shell
lifecycle, lower water consumption, and reduced noise levels. The start-up sequencing and pressure
controls required by the system are configured in the machine's DCS.
According to Kessler: "The
simplicity of the design made
the logic easy to configure
and the operation and
maintenance of the system is
very straightforward." Startup assistance was provided
by Valmet's local Federal
Way, WA roll shop.

Press section
roll

Load factor
before
Compact
LocSeal*

Load factor
after
Compact
LocSeal*

Horsepower
savings

Center roll

80%

65%

161

First press roll

63%

59%

43

Third press roll

63%

59%

43

*

Based on a maximum rating of 1072 horsepower.

Table 4. The press section drive power requirements have been reduced by

247 horsepower.
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Kessler reports that energy savings have been considerable, as the press section drive power requirements
have been reduced by about 250 horsepower in total. See Table 1. The press suction roll itself is not
driven, but the first press, center, and third press rolls are, and load reductions were measured on these
three press roll drives. Kessler also reports that the high-pitched whining noise has been reduced.
With the good results in the press section the mill then decided to retrofit the couch roll with Compact
LocSeal. The start-up on the couch Compact LocSeal was on April 29, 2009. Greg Vaughn, Electrical
Engineer, reports equally good results. The lower drag in the couch has been distributed throughout the
former, resulting in energy savings on other forming section rolls. The electrical savings in the couch,
forming, inner wire stretch, and outer wire return rolls have been between 7% and 8%. The total drive
power savings are about 320 horsepower. "It really wowed everyone," says Vaughn.
The mill has set its sights on converting other suction rolls to Compact LocSeal. "We intend to keep
moving with it since we see the value," says Bernie Kessler

Effective staff training boosts productivity while reducing costs
Constantly increasing productivity is the basis of growth and the necessary component for securing the
future of any industry, not least the pulp and paper industry.
Excellent productivity results from many factors – including the modern, top-of-the-line machinery and
services provided by Valmet. But that's not Valmet's total contribution. The attainment of outstanding
productivity and competitive advantage calls for knowledgeable and skilled staff. Through its systematic
and well-planned 'Active Knowledge and Skills Mapping' training program, Valmet provides that too.

Productivity relates to staff knowledge and skills
The Active Knowledge and Skills Mapping training program (Active Staff Training) is based on the
principle that productivity is directly related to the collective knowledge and skills of the staff, throughout
the whole organization. Put another way, if they are lacking in a mill, it does not matter how well the
machines and systems operate.
Two 'believers' currently implementing
this principle are Eva Karlsson Berg,
Mill Director, Stora Enso Skutskär, and
Anders Thorén, Production Manager,
Iggesund Paperboard.
Stora Enso Skutskär, located about 175
km north of Stockholm, Sweden,
produces approximately 540,000 tons of
bleached kraft pulp, used for paper pulp
and fluff pulp, on three production
lines.
Iggesund Paperboard is an integrated
mill located in Workington, England
with a capacity of 260,000 tons of
© Valmet

Figure 23. Anders Thorén (left), Mona Berström (middle) and Eva
Karlsson Berg (right) view gap filling as a long-term, continuous
process designed to move individuals up the knowledge and
skills ladder.
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Incada – a multilayered Folding Box Board (FBB) widely used for book covers, greeting cards and the
packaging of food, cosmetics, chocolate, pharmaceuticals and tobacco products.

Mill experience of individual training
Karlsson Berg first experienced Active Training while she was Production Manager at the Stora Enso
Skoghall mill in Sweden. When she became Mill Director at Skutskär, she asked Mona Bergström,
Product Sales Manager, Customer Training at Valmet, to arrange Active Staff Training there.
In Karlsson Berg's view, "Roughly speaking, 10 % of productivity is dependent on the human factor.
Without doubt, there is a positive correlation between knowledge and skills on the one hand, and
productivity on the other."
Thorén explains why he engaged Mona Bergström. "Active Staff Training focuses on the individual, and
that's critical," he says. "Traditional training courses on a particular subject involved groups of 25 to 30
employees. Of these participants, probably only two, or perhaps three, actually benefited from the course.
This didn't make a lot of sense economically or in terms of the results expected."
Research supports Thorén's claim. It suggests that only about one-third of the participants actually benefit
from a group course, for various reasons. For instance, the content may be too general or too specific, too
complicated or too easy, or irrelevant, to be meaningful for every participant.
Karlsson Berg agrees with Thorén: "At Skoghall we noticed a big difference when we compared the results
of group and individual training. Focusing on the individual provides much better results, and it's more
cost-effective."

Cost-effective individual training
Bergström underscores the cost-effectiveness of individual vs. group training. "Typically a traditional
course is carried out over a period of three days and involves 30 employees divided into three groups of 10
participants. About 60 % of the total cost of a course of this type is spent on the course itself, while 40 % is
spent on paying the employees relieving those on the
Traditional training Typical cost
course.
In comparison, individual training is a money saver.
If the same amount of money is spent on individual
training as on group training, 35 % of that sum is
spent on mapping knowledge and skills, 16 % on
individual training and 14 % on paying the employees
relieving those on a course.
These three figures for the cost of individual training
add up to 65 % of what traditional group training
costs. That's a 35 % saving, if it can be called that. I'd
rather see it as money to be invested in additional
meaningful training, and that's the way the mills we've
dealt with see it too," says Bergström.

Course (30 employees) 3
days / 3 groups

60 %

Relief employees

40 %

Total cost

Individual training

100 %

Typical cost

Mapping (30 employees)

35 %

Course (30 %)

16 %

Relief employees

14 %

Total cost

65 %

Total Savings

35 %

Table 5. Cost savings of traditional vs.

individual training
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Knowledge and skills mapping
Knowledge and skills mapping is performed in three steps. The first step involves a number of meetings to
review the mill's goals and core competencies, define the requirements for optimal performance of jobs in
the organization, and produce information for individual employee interviews.
In the second step, employees are interviewed. According to Thorén and Karlsson Berg, all of the pulp
mill staff were interviewed at Workington, and all of the mill employees, including management, were
interviewed at Skutskär.
The interviews, conducted by Valmet and selected mill staff, compare the knowledge and skills of an
employee working in a particular position with the performance requirements of the position established
in the first step.
An analysis of each employee's knowledge and skills gaps is carried out in the third step. This analysis
then serves as the basis for a knowledge and skills training plan designed to fill in an individual's gaps.

Moving individuals up the knowledge and skills ladder
Valmet views gap filling as a long-term, continuous process designed to move individuals up the
knowledge and skills ladder.
Today, when employees are a critical resource, this kind of training is vital. For instance, operating and
maintenance staff in most mills are at the "How to do it" level, when current requirements call for staff to
be at the "How to master it" level, or higher.
In other words, gap filling must be a part of everyday work and must be done systematically to be costeffective. It should target both new and experienced employees and help to improve production efficiency.
Bergström has found very little resistance to Valmet's Active Knowledge and Skills Mapping concept. "We
make it perfectly clear from the beginning that the program is not designed to focus on what employees
can't do, but what they can do after their gaps are identified and subsequently filled," she points out.

Praise heaped on the concept
Karlsson Berg and Thorén do not hesitate to praise Valmet's Active Knowledge and Skills Mapping
concept, as both were aware of the knowledge and skills gaps in their mills and of the necessity of dealing
with them.
"Mapping is an excellent tool, but we at the mills have neither the time, nor perhaps even the skills, to
carry it out effectively. Help in this matter, especially from a supplier who knows the industry, is vital.
"A competent, optimized workforce is a matter of survival in today's competitive market, and working
with individuals rather than the whole group is a key factor in achieving this.
"The results of mapping give mill leadership documented evidence of where the knowledge and skills exist
in the workforce, and this eliminates a lot of guesswork when it comes to putting the right person in the
right place," concludes Thorén.
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And that was Workington's target when it recently purchased from Valmet a Train-the-Trainer package
for two operators and two maintenance staff. Training is to be carried out in four steps.
The first and second steps involve providing the trainers with sufficient knowledge to train staff to operate
and maintain machinery efficiently. This training will take place under the leadership of Valmet staff in
Sundsvall and Workington, as well as online, meaning that it can be carried out virtually, in any place
where there is an internet connection.
During the third step, Valmet staff will help the trainers create training materials, while heightening their
understanding of mill processes and maintenance procedures.
Step four involves the trainers using their newly gained training skills to help maintenance and process
control staff fill in their knowledge and skills gaps.
The result? Well-trained and contented staff working in every process area.

Summary
Regardless of the area of study in the mill, cost savings may be obtained from small to large investments in
existing resources. While energy consumption reduction remains a key area of improvement, other areas
are also important. These include producing and using power more efficiently, achieving and maintaining
highly productive sustainability with a combination of technology and training, being on the lookout for
small opportunities that can make a large cost reduction, extending maintenance intervals, reducing
consumables wear and the effective and intelligent use of automation to improve energy-intensive
processes.
This white paper combines technical information obtained from Valmet personnel and published Valmet articles and
papers.
Valmet provides competitive technologies and services to the pulp, energy and paper industries. Valmet's pulp, paper
and power professionals specialize in processes, machinery, equipment, services, paper machine clothing and filter
fabrics. Our offering and experience cover the entire process life cycle including new production lines, rebuilds and
services.
We are committed to moving our customers' performance forward.
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