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Is there any relevance of Polish experience 

for China ?

China is a huge country as opposed to Poland:

variety of climatic zones

variety of potential energy crops

but: 

Conditions in northern China 

are similar to those in Poland 



In POLAND

BIOMASS 

is a dominating 

renewable energy resource!



For energy purposes 

Biomass can be used in a variety of ways:

Âfor 
Âheat production
Âelectricity generation
Âmotive power (motor biofuels)

Â as 
Âgas
Âliquid fuel 
Âsolid (logs, chips, briquettes, pellets)



BUT 

we cannot satisfy all those needs at least in 

short or medium  term, because

BIOMASS is a 

LIMITED RESOURCE 
(available harvest area, soil quality, climate ...

but also financial resources for investment)

we need it also for food !!



The function to be maximised (or minimised)

can be, e.g.

Â CO2 emissions reduction  

Â Total fosssilenergy substituted

Â Total revenue (e.g. for farmers)

Â Mix of the above

hence we are faced with a typical  

optimisation Problem



An appropriate tool  (mathematical model) 

is needed to support decision-making 

and it must be sufficiently user-friendly, 

because its main users should be local decision-makers  

such user-friendly model 

still remains to be developed



Poland provides an example of misuse 

(or largely sub-optimal use) 

of solid biomass resources 

(and of public money for supporting it)

This example is: 

using solid biomass for power generation

(mostly in pulverised coal boilers)



Polish target s  for the 2001/77/ECDirective
(requried fraction of renewable electricity)

2,2% 2,6%
3,2%

4,0%

5,3%

7,5% 7,5% 7,5% 7,5% 7,5%

9,0%9,0%9,0%9,0%9,0%

7,5%

6,0%

4,8%

3,6%
3,1%

10,4%10,4%10,4%10,4%10,4%

8,7%

7,0%

5,1%

0%

2%

4%

6%

8%

10%

12%

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

G
re

e
n
 e

le
ct

ri
ci

ty
 f

ra
ct

io
n

Ordinance 2001 Ordinance 2005 Ordinance 2006



Poland is

ÂA flat country - small hydro potential

ÂWith not much wind either

ÂBiomass is abundant (???)

Âco-firing  of  biomass  with  coal

in the pulverised coal boilers
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Goal RES without biomass

According to the aforementioned targets,

The annual green electricity productionshould be roughly: 16TWh

Of  this amountwindandhydro cancoveronly about: 6 TWh

Hence, biomass(co-fired with coal)must giveabout 10 TWh !



However

increasingly many experts believe that 

cofiring of biomass with coal 

for power generation is 

WASTE  

of money and of the biomass resources



Examples of technical problems: 



Slagging of ash 
at higher (red) and cooler (blue) temperature pipes

from left-to-right:: 
hard coal (hc),     (hc)+10%WP,     brown coal (bc),      bc+10%WP

WP= wood pellets
dramatic increase with addition of WP is observed especially for brown coal
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zdolnoŜĺ do ŨuŨlowania - rura IzdolnoŜĺ do ŨuŨlowania - rura II
WP -pelety z drewna

t (rura I)  = 1055 - 1063 

t (rura II) = 1219 - 1226 

t (rura I)  = 989 - 1007 

t (rura II) = 1138 - 1163 



remainder of pure coal (left) and  coal +biomass (right) on 

the seaves of the grinding mill 

after grinding 100 t of the input mass

Energy losses in grinding (pulverising) 



fractional remainder of the ground material on the seaves 

of the grinding mill for  different pure coals 

and coal+20% biomass (right-most green column)
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POWER    GENERATORS

WOULD NEVER DO THAT 

IF THEY WERE NOT HEAVILY 

COMPENSATED

HOW?



FOR EACH MWh of GREEN ELECTRICITY

POWER    GENERATORS

GET ABOUT

3 TIMES MORE THAN 

they get for a coal-based MWh

paid by ALL electricity consumers

which is a ăhidden subsidyó



ÍÖÙɯƕƔɯ36ÏɯÖÍɯȬ&ÙÌÌÕɯ$ÓÌÊÛÙÐÊÐÛàɂ

ȿɀ'ÐËËÌÕɯ2ÜÉÚÐËàɀɀ70ȥɤ,6ÏɯɈɯƕƔɯ36ÏɤàÌÈÙɯǻ

700mln ȥ/year !!



is there an alternative ?

let us make some  very rough

ORDER OF MAGNITUDE  ESTIMATES



10 TWh of electicity (36PJof heat)

In Polish climate conditions 

This biomass energywould be enough to heatabout

150 000 rural households


