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BMBIOENERGY POCCHICKO-PHHCKOE COTPYIHIYECTBO

———rrege et om s

QuUHIIHOCKO-pocculickoe compyOHU4Yecmeo
8 obs1acmu 6uoaHepaemMuKu

B pamkax ®uHcko-Poccurckon Paboyen 'pynnel no
Yctonymsomy Jlecononb3oBaHuUIo

= OO6GMeH OMnbITOM NPON3BOACTBA, 3aKYMNKU U
“cnonb3oBaHns 61MoaHeprum e ey _§ o e s oo

= CoOTpyAHN4ECTBO, OCHOBAHHOE rMaBHbIM 06pasoM Ha
yXXe peanuayembix MeponpuaTusx B o6enx ctpaHax

=  MeponpusaTusi AOMMKHO NPUBECTU K HOBOMY
NPaKTU4ECKOMY COTPYAHNYECTBY

=  MeponpuaTtus BKNOYaT MUHN-CEMUHAPBI, paboyne
BCTpeYM, y4ebOHble Noe3dkn 1 3aceaHnst 9KCNepTos, B
CBSI3M C OCHOBHbLIMW COOBITUAMM, CBSA3AHHBLIMU C
B1Mo3HepreTMKonN/B0306HOBNAEMON SHEPTNEN B
duHnaHam n Poccumn
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LLlenokn n npoune noboyHbIe
npoayktbl/otTxoab! LIBK, 44%

S .
HedTenpoaykTbl | \
37 TWh

TBepooe gpeBecHoe Tonnueo, 56%

[pesBecHoe TonnMBeo

AnepHas aHeprus

Yronb

MpupogHbIn ras

'MaposHeprus v aHeprus BeTpa

HeTTo-MMNopT 3neKkTpoaHeprm

Mpouee

u_lena HEE;:!’IEEE
]
npoMblLLIIEHHAA i

LUlena necHas

Onunkn Kopa -
Kuori Halot, pilkeet ja kapit

B.'E 4|-I'|
[OpoBa

KoTenbHble 1 anekTpocTaHumu, 16 MnH. m3 YacTHbIN cekTop, 6.7 MIH. M3
63% 37%

JHepronoTpebneHue B PuHnaugum 401 TBty B 2010

Nctounuk: HAW neca dmnHnananm
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Users of forest energy in Finland & North Karelia
[ToTpebutenn gpesecHoro Tonnmea B PuHnaHanm n CesepHon Kapenuu

55% sHeprumn nonyyaetca u3 gpesecuHbil,
octanbHble BUD 3 %, Topd 10%, UBT 32%

METLA




Wcnonb3oBaHme necHou wensl 2000-2010 g TOHOMEP

MrH. m3 - Mopy6ouHble ocTaTkm

B

- [poBsiHasi opeBecuHa
— Manoe xunbe

[MHW 1 KopHK

== KoTenbHble n ANEeKTpoCTaHunmn
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The harvesting potential and use of forest chips
[ToTeHuman n ncnonb3oBaHMe OpPeBECHON Lienbl

W Actual/®dakr Potential/MoTeHuman
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Stumps/MHwn Thinnings/Py6ku yxoaa Logging Non-industrial
residues//lecoceyHble wood/[poBa
oTX0Abl

References: Salminen 2010/Mela
Nctounuk: HAW neca dmuHnangmmn

11.7.2011 6 METLA




LleneBblie nokasaTtenn BO30OHOBNSIEMOW SHEPIUN B
OUHNAHONN

EBponenckaa Komuccus:

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

HauwnoHnanbHbin [Mnan Jencteun ans 13.5
Bo3oOHOBsseMon SHepPrmu:

YBENUYNTbL UCNOMNb30BaHME TOMSIMBHOW LUENbI
c 6 Mm3 go 13.5 Mm23 k 2020 6

2009 2020

Nctounuk: HAW neca dmuHnangmmn

METLA




Procurement of roundwood in Finland

3arotoBK

- In the year 2009, the Finnish forest
industries used 44 million m3 of
domestic roundwood and 5 million m3
of imported roundwood

- Mechanization degree of roundwood ‘“

cuttings is about 99 % and harvesting ¢
is based on the cut-to-length system

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

- In the year 2009 the average
logging cost of roundwood was 10,5
€/m3 and transporting cost was 7,2
€/m3

- 1100 timber trucks, 1600 forwarders
& 1600 harvesters were employed in
roundwood procurument in the year
2009

- About 200 trucks, 200 forwarders
and 100 harvester swere employed in
forest chips procurement

"\

a gpeBecuHbl B PUHNAHOUK
o N .ir’.. Sy ~ ~. £ = '5“
ol W m;;i: B 2009 rogy dpuHckum JTK nenonb-

30BaHoO 44 MmnH M3 O0Te4YeCTBEHHOIo 1
S MIH. UMNOPTHOIO KPYroro rneca

CrteneHb MalwmHU3auumn pybok coctas-
nsaet okono 99% u meTtop, 3aroToBoOK -
COPTUMEHTHbIN

y

i

Okono 85% 0oTeyeCTBEHHOIO Kpyrnoro
neca 3aKkynaeTcs Yy YacCTHbIX
necosnagensLeB

B 2009 rogy cpegHas CTOMMOCTb
3arotoBok 6bina 10,5 €/m® n ctonmocTb
TpaHCNOPTUPOBKK cocTaBuna 7,2 €/m*

1100 necoBo3os, 1600 chopBapaepos n
1600 xapBecTepoB ObiNn 3aHATLI Ha
3aroToBKe aerioBoun gpesecuHbl B 2009

roay

Okorno 200 wenoBo3oB., 200 dopeap-
i nepoB 1 100 xapBectepoB 6bInn

§ 3aHATbI HA 3aroTOBKE SHEPreTUYecKom
ApeBeCUHbI

Nctounuk: HAW neca dmuHnangmmn

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/BanaHcbr 16-23 €/m’
Diameter/ OuameTtp 6-8 cm
Lenght/ OnuHa 3-5 m

Trees from ; 4
thinnings/[epesbs 30-60 m*/ha

oT py6ok yxoaa
Q7 €/m?>

L \— 0
Logging by-
products/Jlecoc
eyHbIe OTXOAbI
30 - 125 €/ha

45-85m*/ha .

Sawlogs/TTunosouHuk 49-57 €/m? q
Diameter/ Ouametp 12-15 cm
Lenght/ OnuvHa 3,1-5,5 m

NcTtouHunk: HAW neca duHnananm

11.7.2011 9 METLA



Integrated slash piling
KomnnekcHbIn c60p NOpyOOYHbLIX OCTAaTKOB

e ; -y

o =TS NS
. e 3"“1 N
TAND T M s BEEEA R

25 OO ha per y dr'

Integrated stump wood uprooting

KomMmnnekcHas 3aroToBka nHeun AepeBbLEB

o ~

3

B 7 2% s T AT

000 ha per year

Manual or mechanized felling bunching of small sized energy wood
PyyHas nnu mexaHmsampoBaHHasi paHHAA pyoka yxoaa

~

11.7.2011




Integration
KomMmnnekcHbIN noaxon

MHuun: 50-60 m3
STUMPS

Potential 60 - 80 m®
For energy 50 - 60 m®
A Al
BUNDLING OF FOREST RESIDUES

STAND:
Round wood 250 m®
Forest residues 100 m®

At least one third
of the logging residues and
stumps will be left in the

forest as a fertiliser 1 hectare

/ HARVESTING

ROUND WOOD
WITH BARK N
HNenoBas cores
ApeBeCUuHa. RESIDUES
250 m?3 250 m? i Jlecoce4yHble oTxoAabl: Forest chips Llena:
60-70 m? 40-60m 10-120m 110-120 m3

Bark, sawdust and
other wood residues

E Bcero:
Ysvar SAWMILL/PULP MILL 190 - 210 m® ISOT%OWOO%('):OUESL(SSO - 150-180 m?3
E.Alakangas m- =
’ Kopa, onunkun: Heat production =170 - 200 MWh
40-60 m3 Electricity production = 85 - 100 MWh

11.7.2011 11

METLA



Woody biomass supply chain
Lleno4kn noctaBoK ApeBECHON Bomacchl

BUNDLING
METHOD  Bundling of
logging residues

S -
Logging residue

compacting truck trailer

Forest haulage by tractor
equipped for log haulage

On-road transportation
by log trucks

On-road transportation
of loose logging residues

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

CHIPPING-METRHQD ' n LOOSE RESIDUES

Crushing of bundles or loose
residues in the plant

CHIPPING IN
RSAD SIDE-METHOD

OMNO,0 ©,0

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 3aroToOBKY nenoBon ApeBeCUHbI

» KomneHcauusa 3atpar

11.7.2011 13 ' ‘ METLA



Forwarding of logging residue
TpeneBka nopy0boYHbLIX OCTaTKOB

Nctounuk: HAW neca dmuHnangmmn

11.7.2011 14 METLA




Roadside storage
Cknag y goporu

Nctounuk: HAW neca dmuHnangmmn
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Roadside chipping
[Tpon3BOACTBO LUenbl Yy 4OPOru

Nctounuk: HAW neca dmuHnangmmn

11.7.2011 16 METLA




Transportation
TpaHcnopTUpoBKa LUenbl

Nctounuk: HAW neca dunHnananm

11.7.2011 | — ‘ | = | = » METLA



Woody biomass supply chain
Lleno4kn noctaBoK ApeBECHON Bomacchl

Forest haulage by tractor

BUNDLING
equipped for log haulage

METHOD  Bundling of
logging residues

On-road transportation
by log trucks

LOGGING
RESIDUES

Logging residue
compacting truck traile

r"ﬂ (T .,

-road transportatio
)™ of loose logging residues

Chipping of residues l ‘ ! | | \ | E§
on road-side terminal

LOOSE RESIDUES

TERRAIN
CHIPPING-METHOD

Crushing of bundles orYpose
residues in the plant

CHIPPING IN = N e
ROAD SIDE-METHOD : . ; ==xf

0,0

On-road transportation
of forest chips

Eija Alakangas




Chipping at plant
[Tpon3BOACTBO Lenbl y NoTpebuTens

Nctounuk: HAW neca dmuHnangmmn
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Woody biomass supply chain
Lleno4kn noctaBok apeBecHoOn buomacchl

Forest haulage by tractor
equipped for log haulage

BUNDLING
METHOD  Bundling of
logging residues

On-road transportation
by log trucks

LOGGING
RESIDUES

ogging residug
'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
a ROAD SIDE-METHOD

x T = [
e -‘_1 & i
L

NN\

‘ ¢ On-road transportation oR 4 . = @l.lll"]
e d u

of forest chips

Eija Alakangas




Bundling
YnakoBKa Ha necoceke

Nctounuk: HAW neca dmuHnangmmn

METLA

21

11.7.2011



Stumps harvesting and transport
3aroToBka U TPaHCMNOPT NHeun

Nctounuk: HAW neca dmuHnangmmn

11.7.2011 22 METLA



Stump lifting heads with splitting knife
Paboumne opraHbl Ans KopyeBaHUS

-
2

Nctounuk: HAW neca dmuHnangmmn
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Transportation of stumps
TpaHcnopTnpoBKa NMHEN

Nctounuk: HAW neca dmuHnangmmn
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Energy wood thinnings
PyOku yxoga Onsa aHepreTuku
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Nctounuk: HAW neca dmuHnangmmn
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Manual early th
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Mechanised early thinnings
aHM3NPOBaHHbIE paHHME pyOkn yxoda

e




Roadside storages
Cknapn y goporu

Nctounuk: HAW neca dmuHnangmmn

11.7.2011 28 ME




Small-wood chips - advantages and restrictions
Lllena oT paHHUX pyDOKax yxoda - npemMmMmyLlecTsa 1 orpaHNYeHuns

Energy wood thinnings of today are
carried out in stands, where
precommercial thinning has been
neglected

Difficult harvesting conditions result
In high costs and poor ability to pay
stumpage price

State subsidies promote energy
wood thinnings - allocation energy

wood<>pulpwood can be problematics

Energy wood thinning has good
socio-economic effects

Problems of nutrient losses in full-
tree harvesting

OHeprnTnyeckne pyoku

yxoga CcerogHsi NpoBOAATCA B
HacaXXaeHusIX, rae npopeXxmnBaHUSaM
He yaensanocb AOSMKHOIO BHUMaHUA

Bbicokas CTOMMOCTb 3aroTOBKU U
njoxas nnarTeXxecnocooOHOCTb

[ocynapcTBeHHbIE cyocnanm
COLOENCTBYIOT 3HEpreTndecknm
pybkam yxona

XopolLuune coumarsrbHO-
9KOHOMUYECKNE NOoCreacTBus

[loTeps nuTaTenbHbIX
BELLECTB B Cllydae 3arotoBKu
oepeBbAMU

Nctounuk: HAW neca dunHnananm

METLA



Harvesting of small diameter trees from young forests
3arotoBka JepeEBLEB B paHHUX pybKkax yxoaa

+ ExxerogHble 00beMbI 3aroTOBOK HE 3aBUCAT
OT 06 bEMOB 3aroTOBKM 4EM0BOW APEBECUHDI

+ KpynHenwnm Hemcnonb30BaHHbIN MCTOYHUK
Gruomacchl ons aHeprum

+ [laloT cepbes3Hbin NecoBOACTBEHHbIV 3pdekT
+ BbICOKOEe Ka4yecTBO LUenbl

+ CHabXXeHne MHTErpupoBaHoO C 3aroTOBKOM
AernoBon apeBecuHbl Unu

NPOBOAUTCS Kak cCaMOCTodATeSIbHasa onepauma

roundwood

+ Young forests is the largest unutilized source of forest energy
+ Thinning of young stands has major silvicultural benefits.

+ Chips quality is high

+ Procurement is integrated to roundwood harvesting or is carried b
out as an independent operation Victounnk: HUAV neca GuHAsHamm

METLA



Costs/3atpartbl, €/m3 solid

35
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Cost comparison of supply chains
CpaBHeHMe 3aTpaT B Leno4vkax rnoctaBokK

® Transtporting/TpaHcnopTUpoOBKa

Thinning/Py6Kku yxoaa

M Chipping/Mpon3BoAacTBO Lienbl
m Forwarding/TpeneBKa
M Harvesting/3aroTtoBka

| M Overheads/HaknagHble

Logging Stumps/MHu
residues//lecoceyHble
oTXoAbl

Nctounuk: HAW neca dmuHnangmmn

METLA




Conclusion
3aknyeHume

=" Finland and EU have unutilized
woody biomass potentials

» The use of stemwood from early
thinning will increase substantially

» [loTeHUuMansl gpeBecHomn bromacchl
duHnaHanm n EC Bce ewwe He
NCNOSb3YHTCS MOMHOCTbLIO

= |/lcnonb3oBaHnE CTBOSIOBOM

= Utilization of logging residues can APEBECUHbI OT pybok yxoaa

not grow much

= Harvesting of stumps for energy
grows, but ecological limitations
restrict growth

» Import of woody biomass for
energy becomes important in
Eastern Finland

i
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YBESIMYNTCSH CYLLECTBEHHO

» //cnonb3oBaHnE NEeCOCEYHbIX
OTXOA0B HE MOXET pacTu 3HAYUTENBHO
= 3arotoBKa MHEen pacTeT, HO
9KONOrmM4yeckne orpaHnveHus
cAepXuBatoT pocT

= IMnopT apeBecHon buomacch Ans
NOSTy4YEHUS QHEPTUN CTAHOBUTCS
Ba)XHbIM AN BocToyHOU PUHNSHONU

METLA



