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In the production of virgin fiber based Paper, the stock preparation is with approximately 1/3 of total energy consumption the largest demander in the production chain. Refining as such is with about 70 % of the required energy the main consumer within Stock preparation. 
See the pictures below:
Energy consumers in a Finepaper mill:


Energy consumers in the stock preparation area:


In above pictures it can easily be seen that, it is obvious to apply the main focus in the stock preparation area and especially in the refining line. In the fine paper production, the use of short-fiber pulp such as eucalyptus, birch and mixed hardwood fibers within the last 10 - 15 years has dramatically been increased. On one hand the driving force was the economic reason and on the other hand new product requirements. The economic reason was the higher price for Long fiber. To compensate the reduction in tensile strength and to get better formation the increased short fiber needed to be refined more and developed further.
 Due to this fact, the refining equipment and refining technology had to be developed to achieve the required properties. The trend was therefore towards to separate refining, finer refining patterns (higher edge lengths) and gentle refining technologies in order to fibrillate the fibers more  to increase the strength potential. The disadvantage of this resulted in a reduced throughput, more extra equipment which again created higher energy and investments costs.
With the new  Microbar™ refining plates and the new Optifiner Pro™ refiner technology, Metso has developed great tools and technologies to match these new challenges. 
Below pictures show differences between traditional refiner plates and Microbar.





Next picture show the comparison from Microbar segments to conventional segments for Eucalyptus refining and the saving potential.


In Long fiber refining the potential for saving is as such not very high unless the longfiber usage can be replaced by short fiber. If this is not possible or not possible to a big extend there are still some improvements which can be made.
For this Metso has introduced a new type of Refiner segments called AttackBar™.
The demands in LF – Refining are low fiber shortening, good refiner load ability, high segment lifetime and relatively sharp edges during the whole lifetime.
During the lifetime the edges of the bars get rounded although the bar height is still the same. This leads into high energy consumption and decreased fiber properties.
See below picture.

Wearing comparison of standard segments and AttackBar™ segments.


Due to above shown reasons the edges stay sharp for a longer time and therefore energy saving is possible.
See next picture:

Conclusion of the use of  AttackBar™ segments compared to conventional segments is that with same pattern of segments in AttackBar™ design, you can maintain the good conditions of refiner segments a much longer time and therefore the fiber quality n be kept longer as well less energy is wasted due to high bar rounding.

Another development or even in this case a milestone is the new OptiFinert™ Pro.
About  5 years ago, Metso started to think about a new development of their well proven conical Refiners. The outcome was the new OptiFiner™ Pro-type, which is a completely new fiber development and differs quite a lot from conventional way of refining.
In the new OptiFiner™ Pro  the amount of treated fibers is excessively higher than in conventional refiners where just a fraction of the fibers are treated in a single stage, while other fibers stay untreated.
The unique design of the refiner and the refining plates make it possible to run very low specific cutting edge length when refining short fibers and still get better properties at a lower energy input than in conventional short fiber refining.
Due to this reason in many cases 3 refiners can be replaced by just one refiner in Short fiber refiners. Similar effects we saw in Long Fiber refining where 3 refiners could be replaced by 2 OptiFiner ™ Pro refiners.
The new refiner combines the advantages of a conical refiner together with the advantages of Microbar segments + a new way of refining which leads into really big energy savings.
In some cases Energy saving up to 40 % for same or better pulp properties at even higher throughput was reached.
See some pictures below:

	
	Pro 1 
	Pro 2 
	Pro 3 
	Pro 4 
	Pro 5 

	Production, max (tpd)
	140 
	240 
	350 
	530 
	800 

	Power, kW (max) 
	630 
	1000 
	1500 
	2500 
	4000 

	Speed, (rpm) 
	1500 
	1000 
	750 
	600 
	500 

	Idling power, (kW) 
	47 
	60 
	90 
	135 
	165 

	Filling diameter, (mm) 
	340 
	480 
	620 
	750 
	900 







 

During the At conventional Long Fiber refining plates 
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