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The harvesting potential and use of forest chips
[ToTeHuman n ncnonb3oBaHMe OpPeBECHON Lienbl
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LleneBble nokasaTtenu Npon3BoACcTBY TOMMMBHOW LUENb
B duHNaHoum

EBponenckaa Komuccus:

YBennunTb Jonto Bo306HOBNAEMON SHEPTMN B PUHNAHANN
c 25% po 38% k 2020

HauwnoHarnbHbIn nfiaH 4eNCTBUN MO 13.5
BO30OHOBMAEMOW SHEPIUM:

YBENUYNTbL UCNOMNb30BaHME TOMSIMBHOW LUENbI
c 6.0 Mm3 oo 13.5 Mm3 k 2020 6

2009 2020




Procurement of roundwood in Finland
3arotoBka gpeBecuHbl B PUHNAHONM

- In the year 2010, the Finnish forest
industries used 57.3 million m3 of
domestic roundwood and 7.2 million i
m3 of imported roundwood (incl. chips) i .

% - B 2010 rogy dpuHckum JIMNK ncnonb3osaHo
57,3 MnH M3 oTe4YeCcTBEHHbIX U 7,2 MITH.
UMMOPTHbLIX KPYrIbIX SlecomaTepuanoB

'\ - CreneHb MallMHU3aUuMM pybok cocTaBnseTt
; okono 99% 1 meTof 3aroToBOK -
COPTUMEHTHbIN

- Mechanization degree of roundwood g.g‘f»' :
cuttings is about 99 % and harvesting i
is based on the cut-to-length system &

(so called "Nordic technology”)

- About 85 % of the domestic
roundwood is purchased from private
forest owners

¥4 - Okoro 85% OTEYECTBEHHOTO KPYIIOro
neca 3aKkynaercsl y YacTHbIX
necosnagenbLes

- B2010 rogy cpegHas CTOMMOCTb 3aroTOBOK

6bina 10,7 €/m® (8,3 €/M® Ha .n.) N CTOMMOCTb
- In the year 2010 the average logging TpaHCNopTUPOBKK cocTasuna 7,9 €/m3
cost of roundwood was 10.7 €/m? and

transporting cost was 7.9 €/m3

- 1330 timber trucks, 1970 forwarders
and 1900 harvesters were employed
in roundwood procurument in the year
2010

- About 200 trucks, 200 forwarder and
100 harvester were employed in forest
chip procurement

- 1330 necoBo3sos, 1970 dopsapaepos 1 1900
XapBecTepoB ObINN 3aHATLI HA 3aroTOBKE
aenosoun apesecuHbl B 2010 rogy

- Okorno 200 wenoBo3oB, 200 opBapaepoB u
100 xapBecTepoB ObIN 3aHATHI HA 3aroTOBKE
3HEpPreTn4yecKon ApeBECHUHDI

1 m3 = solid cubic metre = 850-950 kg (moisture 50% ) = 2 MWh



The border of industrial roundwood and energy wood

[paHuLa mexay AenoBOoU U SHEepPreTn4eckon pgRECMHON

Pulpwood/banaHcer 31-32 €/m’
Diameter/ Ouametp 6-8 cm
Lenght/ OnuHa 3-5 m

Trees ; -
fromthinnings/Oepe  30-60 m°®/ha

Bba OT pybok yxoaa
Q7 €/m?>

r

we

Logging by-
products/INeco-
CeuHbIe OTXOAbI

30-125 €/ha

45-85m*/ha .

Sawlogs/TTunosouHuk 48-59 €/m? q
Diameter/ Ouametp 12-15 cm
Lenght/ OnuvHa 3,1-5,5 m
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Integrated slash piling Integrated stump wood uprooting
KomnneKkcHbIn cOop NopybOoUHbLIX OCTAaTKOB KomnneKCHaﬂ 3arotoBKa NnHeun gepeBbLEB

‘f“’d L&\x

(ra/ rop.)

Manual or mechanized felling bunching of small sized energy wood
quHaﬂ unm MexaHM3MpOBaHHaﬂ HeKommepquKaﬂ pyoOka yxop.a
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Integration

KomMmnrekcHbIV noaxona

EnoBble MHuun: 50-60 m3

1/3 OTXOAO0B U NHeW OCTaBNAOT STUMPS ;
STAND: Potential 60 - 80 m

Round wood 250 m° For energy 50 - 60 m®
Forest residues 100 m® Agh A
BUNDLING OF FOREST RESIDUES

At least one third

of the logging residues and
stumps will be left in the
forest as a fertiliser

ROUND WOOD
WITH BARK

HNenoBas :
ApeBeCUuHa. RESIDUES
250 m?3 250 m? INlecoceyHble oTxoAbl: Forest chips LLena:
60-70 m3 , 10-120m’ 3
40 - 60 # 110-120 m

Bark, sawdust and Kopa ONMWUNKMU:

other wood residues
I - 40-60 m3
(U T Bcero:
svar SAWMILL/PULP MILL 190 - 210 m® TOTAL WOOD FUELS 150-180 m3

150-180 m® = 300 - 360 MWh
Heat production =170 - 200 MWh
Electricity production = 85 - 100 MWh
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Woody biomass supply chain
Lleno4kn noctaBoK ApeBECHON BMomMmacchl

Forest haulage by tractor
equipped for log haulage

BUNDLING

METHOD  Bundling of
logging residues
r -’ v /

S -
Logging residue

compacting truck trailer

F
K | @ On-road transportation
o

)~ of loose logging residues

= : Chipping of residues m
TERRAIN K ! on road-side terminal

CHIPPING-METRHQD ' n LOOSE RESIDUES

On-road transportation
by log trucks

22MM3

Crushing of bundles or loose
residues in the plant

CHIPPING IN
RSAD SIDE-METHOD

On-road transportation
of forest chips

Eija Alakangas




Piling of logging residues

 Slash piling is integrated into roundwood cutting

 Piling compensation

LR

° MHTerI/IpOBaH B 3aroTOBKY aenoBon ApeBeCnHbI

» KomneHcauusa 3atpar
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Forwarding of logging residue
TpeneBka nopy0boYHbLIX OCTaTKOB
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Roadside storage
Cknag y goporu
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Roadside chipping
[Tpon3BOACTBO LUENbl Yy 40POru
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Transportation
TpaHcnopTUpoBKa LUenbl
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Woody biomass supply chain
Lleno4kn noctaBoK ApeBECHON BMomMmacchl

Forest haulage by tractor
equipped for log haulage

BUNDLING
METHOD  Bundling of
logging residues

On-road transportation
by log trucks

LOGGING
RESIDUES

compacting truck traile
On-road transportatro

Al f ] ]|
oy 0, 0 )™ of loose logging residues

o vo=tb:

LOOSE RESIDUES
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TERRAIN
CHIPPING-METHOD

Crushing of bundles or
residues in the plant

‘5_\ CHIPPING IN
a ROAD SIDE-METHOD
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0,0 0,0 0,0

On-road transportation
of forest chips
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Chipping at plant
[Tpon3BOACTBO Lenbl y NoTpebuTens
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Woody biomass supply chain
Lleno4kn noctaBok apeBecHon buomacchl

Forest haulage by tractor
equipped for log haulage

BUNDLING
METHOD  Bundling of
logging residues

On-road transportation
by log trucks

LOGGING
RESIDUES

ogging residu@
ompacting truck trailer

rF~E

. Chipping of residues
TERRAIN ' | on road-side terminal

CHIPPING-METHOD

On-road transportation
of loose logging residues

LOOSE RESIDUES

Crushing of bundles or loose
residues in the plant

A\ CHIPPING IN
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Bundling
YnakoBKa Ha necoceke

METLA
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Stumps harvesting and transport
3arotoBka v TpaHCMopT NMHEN

1 Mm3 (16%)
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Stump lifting heads with splitting knife
Paboumne opraHbl Ans KopyeBaHUS
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Transportation of stumps
TpaHcnopTnpoBKa NMHEN
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Energy wood thinnings
PaHHMne pybKkn yxoga anst QHEPreTmku
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norpy3ka ApeBecuHbl
Ha BEpPXHEM cKnage Ha BEPXHEM CKNnaje
(y Aoporw) (y aopory)

NPOM3BOACTBO Lenbl
Ha HUXHEM cKiaae
(TepMuHane)

TPaHCNOPTUPOBKA
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innings

Manual early th
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Mechanised early thinnings
MexaHmsmposaHHble paHHue PYOKK yxona
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Roadside storages
Cknag y goporu

22.5.2012




Small-wood chips - advantages and restrictions

LLI,erla oT paHme PyOKOK yxop,a npevmMyLliecTBa U orpaHNYeHuns
+ ExxerogHble 00beMbI 3aroTOBOK HE 3aBUCAT
OT 0ObLEMOB 3aroTOBKW AEN0BOW APEBECUHDI

+ KpynHenwum Hencnonb3oBaHHbIA UCTOYHMK
Bromacchl ans aHeprum

+ [1atoT cepbesHbIn NecoBOACTBEHHbIN 3PAEKT
+ BbICOKOE Ka4yecTBO Lenbl

- Bblcokasi CTOMMOCTb 3aroToBKU

- MoTepsa NuTaTenbHbIX BELLECTB B Cryyae
3aroToBKW AepeBbAMU

+ Annual availability of small-sized energy wood is
independent of harvesting of industrial roundwood
+ The largest unutilized source of forest energy

+ Thinning of young stands has major silvicultural benefits :
+ Chips quality is high

- High wood procurement costs

- Problems of nutrient losses in whole-tree harvesting




The cost structure of forest chip supply chains
CTpyKTypa 3atpaT B Leno4vkax NnocTaBoK

40

3arpartbl Ha TOL, €/m3

O [ocrtaBka c TepMUHana
O WamenbyeHve

B Tpeneska

B NakeTuposaHve

B KopueBaHue

Banka v yknagka

B HaknapgHble pacxogpl
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22.5.2012 Laitila, J., Leinonen, A., Flyktman, M., Virkkunen, M. & Asikainen, A. 2010. 27

IMHX N KOPHW,
ena Ha TOL

IMHX 1 KOPHW,

liena Ha TepMuHane

Metséhakkeen hankinta- ja toimituslogistiikan haasteet ja kehittdmistarpeet. VTT Tiedotteita 2564



Conclusion
3akn4yeHune

= Forest biomass potential in = [loTeHumnan dbnomaccbl PUHAAHANN

Finland is still not fully utilized BCE eLle He UCMOoNb3yeTcH MOMHOCTLIO

» Low energy density, which makes = OTHOCUTENnbHO HU3Kas

It expensive to transport 9HEpPronmnoTHOCTbL APEeBECHOU

*The use of stemwood from early 6uomacchl => norucTtuka

thinning will increase substantially = icnonb3oBaHne cTtBonoBow

= Utilization of logging residues can gpeBecuHbl OT py0Ook yxoaa

not grow much YBESIMYNTCSH CYLLECTBEHHO

= Harvesting of stumps for energy = licnonb3oBaHWe NecoceyHbIX

grows, but ecological limitations OTXOA0B pacTu He byaet

restrict growth = 3arotoBKa MHen pacTeT, HO
9Konornyeckme orpaHnYeHus
COEpPXXUBaOT POCT
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