e

AUSTRIAN ENERGY AGENCY

Ways of using wood

in Austria

Dietmar Hagauer
Timisoara, 16th of September 2008

Austrian Energy Agency | 19/09/08 | Seite 1



AUSTRIAN ENERGY AGENCY

Content =

= Austrian Energy Agency —who we are
= Key information on energy supply in Austria

= Program of the Austrian Federal Government and the
targets

= Power Plants and their demand
= Heating in Austria
m K|ima:aktiv
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AUSTRIAN ENERGY AGENCY

Austrian Energy Agency - in a Nutshell

= Austria’s national energy agency (*1977)
= 80 employees and 7 Million € annual turnover
= 50 members from policy & economy

= |[ndependent Think Tank: from basic decision-making to the
Implementation

President: Vice -President: Vice-President:
Minister of Environment Minister of Economy Governor of Vorarlberg
Josef Proll Martin Bartenstein Herbert Sausgruber

———
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50 Members:
Various Interests - One Commmon Goal

m Politics

= [Federal Government, Federal Provinces, Association of Austrian Cities
and Towns

= Fconomy

= OMV, EVN, OMV-Cogeneration, Wiener Stadtwerke Holding, TIWAG,
Energie AG, VKW, Feistritzwerke-STEWEAG, A&B, E-Control, KWI,
Bundesforste AG, Bewag, VAMED, KPC, Hagelversicherung

m Stakeholder and Organisations

= WKO, IV, Fachverbande, AEE, Austropapier, Biomasseverband, GBV,
GDI, IWO, OAMTC, OEKYV, OVE OVFK, VKI, VOWGW, etc.

m  Scientific Institutions
= WIFO, EIV, LEV
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Main working areas...

= |nnovative energy technologies

= [Efficient energy systems and

= Renewable energy sources

Cooperation within projects and networks on national, EU and
international level

Sustainable energy supply and development of the Austrian
economy
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Energy knows no boarders! We carry out
projects on the national, on the EU ...

= National

= Advice & studies for policy makers & companies; energy and
environmental concepts

= Energy scenarios, development of strategies, implementation of the
governmental program in the field of energy and the environment

= Feasibility studies, evaluation and ilmprovement of financial support
mechanisms (e.g. feed-in-tarrifs)

= pational biomass action plan, national energy efficiency action plan

= Advice for the EU-Commission (e.g. development and implementation
of the building directive, eco-design directive)

= Projects for the decision-making process of the EU-Commission
(monitoring bioheat, PV-Policy, evaluation and monitoring of energy

savongs, ...)
= Networking with national energy agencies: EnR (European Energy
Network)
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== and on the international level!

= Management of energy partnerships in the field of renewables &
energy efficiency: CZ, SK, SLO, BG, RO, UA
= Advice for international organisations
= EBRD, World Bank, UNIDO, USAID

= Know-how transfer and international positioning of Austrian
technologies and services

= (Organisation of study tours for international delegations

= Azerbaijan, Montenegro, South Korea, Romania, Bulgaria,
Macedonia, Turkey, Armenia, France, etc.

= Event management

= Global Forum on Sustainable Energy (GFSE), Central
European Initiative (CEl), etc.

= Program design and field trips
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enerCEE.net

= |nformation plattform
= energy market

energy policy and legal framework
administration

facts and figures on supply and demand

energy related funds and support mechanisms for
renewable electricity

= Country Profiles : Albania, Bosnia & Hercegovina, Bulgaria,
Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania,
Macedonia, Moldova, Montenegro, Poland, Romania, Serbia,
Slovak Republic, Slovenia, Ukraine

= Free monthly Newsletter - register at www.enercee.net
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Situation in Austria

= Austria: 83.871 km 2
= of which 47% covered forest
= steep alpine region

= 22 million m3 annual cut, 7.6 million m?3 additional
potential for forest biomass

= 13.7 million m3 import, 9.9 million m3 export

= |ong tradition in forestry -> high expertise, but
complex structures
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Austria s structure of gross domestic
energy consumption (2005: 1.140 PJ)

0
21 4% 0,7% 11,8%

24,3% 41,9%

Coal

Oil

O Gas

Renewables
Electricity (net import)
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Austria s structure of renewable energy
(gross domestic consumption 308 PJ in 2005)

1,6% 6,6%

42,0%

3,204 25,6%

waste

Bwood

biofuels

heat pumps (exc. el. input)
hydro

L photovoltaics & wind
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The program of the Austrian Federal
Government from January 11th

= |ncrease the share of RES on total energy consumption from 21% in
2005 to a minimum of 25% until 2010, and further double the share up
to 45% until 2020

= |ncreasing the share of renewable electricity production from 59% Iin
2005 to 80% until 2010, and 85% until 2020

= Switching a minimum of 400.000 households to renewable energy
sources until 2020, 100.000 households of which until 2010

= Revenue neutral increase on the share of alternative fuels in the
transport sector to 10% until 2010, and to 20% until 2020

= A Masterplan for using hydro power to its optimum
= Doubling biomass consumption until 2010

= Establishing a methane based fuel with a minimum share of 20 % bio-
methane until 2010

= An area wide network of E85 and methane gas stations until 2010
= |mprovement of the statutory framework conditions for the feed-in of
biogas
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General information

= shortage of resources
= rising prices
= rising energyconsumtion

thus we know we need
= mobilisation of timber in the forests

= mproving energy efficiency for the timber sector
= Short Rotation Forestry

Austrian Energy Agency | 19/09/08 | Seite 13



Political goals for Austria

2020: 34 % Renewables in final
energyconsumption (about 500
PJ)

—> ac. RES-directive-proposal
2007/19/EG

2016: 9 %
Energysavingsbenchmark or
80,4 PJ energysavings

—> ac. Energyefficiency- and
Energyservices directive
2006/32/EG

2020: 20 % Improvement of
energyintensity

—> ac. Program of government

2020: Decrease of
energyconsumption for 20 % (as
measured by forecasts)

- ac. EU Council in March 2007
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klima:aktiv
00

The core element of the climate protection initiative launched by
the Federal Ministry of the Environment and managed by the
Austrian Energy Agency

programmes provide and aim at

= |nformation and awareness raising

= consultancy and training

= market transformation

= |ntroduction of quality standards

In close co-operation with market actors and regions

Volume: 10 million Euro
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kiima:aktiv objectives

=reduce greenhouse gas emission at low cost

= |ncrease market shares of climate protecting
products and services

= pbring main stakeholders to support the
common goals

= contribute to an innovative Austrian economy
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Activities and success factors

= typical activities of programs

m gctivate stakeholders and create a network of
business partners

= develop further education of market partners

= |ntroduce guality management of new products
and services

= marketing and public relation

= |obbying for better framework conditions
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kiima:aktiv program
stimber for energetic use“

= |asting 4 years
= goal: support in mobilisation of not yet used resources of timber for

energetic use
(goal + 2 mio. m3 per year from 2007/2008)

= workpackages:
= WP1: building an strengthen networks
WP2: improvement of transparency on the market
WP3: improvement of services
WP4: steps for increasing energy efficiency
WP5: improvement of education
= \WPG6: strengthen R&D activities
= \WP7: political lobbying
= resources:
= ] program manager, 3 assistances
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Development of eco-electricity in
Austria
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Eco-electricity biomass power plant
Example of Wien Energie

= nvestment
52 Mio. €;
66 MW heat load,
15 MW/25 MW

= Fuel demand
600.000 m3/year
190.000 t/year resp.
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Biomasse-KWK-Projekte in Osterreich | Stand 2002

Brennstoffwarmeleistung [MW]
@ <5 MW

5-20 MW
> 20 MW

A

N 22 Anlagen | 78 MW, | 520 MWg,,

0 25 50 75 100 Kilometers
™
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Location of biomass CHPs (2006)

Brennstoffwarmeleistung [MW]
& = 5 MY

G- 20 MW
30 MW

heat load in MW
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Biomasse-KWK-Projekte in Osterreich | Prognose 2008

Brennstoffwarmeleistung [MW]
@ <5 MW

5-20 MW
=20 MW

A

N

119 Anlagen | 348 MW, | 1.895 MW,

0 25 50 75 100 Kilometers
— —
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Heat production with biomass:
District heating

= 500 kw - 30 MW

= distribution with hot water
pipes

= modern flue gas cleaning

= since 1980 more than 1.000
plants, 1.000 MW heat load

= mostly based on local
Initiatives

= |nvestment subsidies 30 %
(in specific cases up to 50%)
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'Location of biomass heating plants (2005)

Heat load
@ = 1.000 kW
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Heat production with wood chips

fully automatic,
competitive
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High comfort:
Heat production with pellets

10 - 30 KW

automatic fuel supply,
ignition, and cleansing

> 90% efficiency

very low emissions
50 mg CO/ m3

Picture: KWB
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High standards of pellets supply and
logistics

|

o lﬁ"‘r ‘
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Pictures: Nemestothy
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Not only for households:

Pellets for SMEs
(Example 80 kW)
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Biomass: High demand for fuel

20.000.000

18.000.000 A

16.000.000 ~

14.000.000 ~

12.000.000 ~

10.000.000 —--

8.000.000 -~

6.000.000 -

4.000.000 ~--

2.000.000 -

0_

B KWK (Okostrom)
mHW > 1.000 kW
BEHW 100 - 1.000 kW
OHW < 100 kW

O Pellets
M Briketts
B Brennholz

KWK = biomass CHP
HW = heating plant
Briketts = briquettes
Brennholz = firewood

2000 2001
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wood fuel parameters

Al |F| =] |
1 Spreadsheet for the calculation of parameters and prices of wood fuel assortments
iy Wersion 16-ENG . :
3 Flease enter your variables in the light red cells. k[' ma: ._] k 1, 1 V
4 For the calculations to work as intended, macros have bo be activated in the Excel settings =» Toals | Macro | Security | Security lewel | set to “Mediom®™. . . .
5 [lowe the cursor ower the red triangle in the respective cell to show the hidden comments containing additional information on the respective parameters., ALFSTRLAN ERERGE AGEMCY
7 ILmelers | | Wood species | | Bark | Iﬂ&ssed wood | | Other 1
|
| [Basic parameters ‘wood speciesd fuel type Bl T W Y LT TR _
g coniferous wood Spruce Beech, European bark CW wood pellets natural gas
Fuel groy AT o AU oS h -coni
10 e - GOt CW [mixed) coniferous wood [Ch] nen CO?KEE,L]IS LR bark C compressed wood Fossil
Assortment At i de Shoy T e b ippi
1 . wood chips G20 solid wood mass split firewood [1 m]) ballilz:'l::;ngs
12 Conversion Factar S el = ek edi or s ieasel ) 2,50 1,00 143 333 1.00
13 Unik USSR B h m’[loose] m*[solid) m’[stacked) m*[loose) tF5 m’
]
15 Moisture Moisture content [Hz1) 2 fh i, A q | 35,0 [ 40,0 [ 20,0 | | 50,0 || 8.0 11 0.0 |
1 Hydragen cantent (H) 2 g aedight, S | 6.2 | ] | 3] ] | 6,2 ] | ] | | 21.6 |
] Lol
18 | [Higher heating HHY af dry matter [OIK] Aok ity S 204 204 [EE] 204 204 9,20
13 | |value (HHY) HHY of OM 4 bt S b [ [ 537 [ 5 EE 1267
20 Lower heating LHY of dry matter (OM1) AL itk SpLF 13,0 13,0 150 13,0 19,0 44,00
21 walue [LHY) LHY of DM A WAkG DAF h 5.28 5.28 5.00 5.28 5.28 12.22
] LHY of fresh substance [F5) Atk £ 115 104 1249 8.3 7.3 44000
23 LHY¥ of F5 AWBilg 5 h 3,13 289 3.86 2.30 4,80 12,22
24 LHY of FS Ak FE h 2779 6535 6353 1951 vz 432
25 LHY of FS A ¥AAm T F S5 h Fi2 1832 1.941 542 F.131 9.5
27 Density e an oven-dry density Agdmfat it O 445 430 [:3:01] 445 EO00 0,78
28 Ilean shrink.age ES h 7 7 173 1,7 0,00
29 Bulk density Rl fat & = Hy OF 242 633 502 236 652 078
30 - Proportion of wood substance A i cof C s L s G h 157 380 402 13 E00 0,73
1 - Proportion of water R raantion af i (atr i . G ) a5 263 100 13 52 0,00
az Fiatic m? per t FS P e h 41 16 20 47 15 12521
==
34| [ash Zish content [estimate] 2ty s LI | 150 | 150 [ 100 |1 6,00 |1 0,30 |1 0.00 |
5 2.zh density [estimate] A | 00 | o0 | 700 | | 700 | 1 il | | 700 |
==
37 | |Price per unit o Evredt LA 88,4 79,01 136,85 63,89 206,52 743,59
38| | sctivae macras: E‘;‘;’ f::ﬁj‘s”;"z’;fcz“waﬂfm";‘:;atelg Evrodt F§ h 5747 4741 109,48 .95 190,00 743.59
—==—1 3 £l b
B be converted into the other price. 09O TS ] 12.90 30,00 55,00 £.00 12391 058
40 anitel EurciATd 18.00 16,38 28,33 13,90 3957 60,84
41 SwrcdFid h 5,00 4,55 TET 356 10,939 18,30
KX
43 Installation Fuel demand per year Mollliels 1.500 1050 0 0 450 0 0
44 parameters Fuel ratio 3 1005 F03 03 03 303 0 0
45 Fuel volume ER 2190 h 1360 a a &30 a a
46 Fuel weight FLN 32 h 3 0 0 L 0 0
47 Fuel weight FEAAs 525 h 3249 0 0 136 0 0
48 A:sh weight (estimate] 7 1" h 4 0 0 I 0 0
49 Ash volume [estimate] Foats 16 h 5 1] 1] 1 1] 1]
50 Fuel costs per year Euravs 25.542 b 18900 0 0 [X1H] [} 0
51 Compaosite fuel price ol 17,03 h
e Spreads eet and the data contained therein have been compile to the best of the author's knowle ge and experience. Nowever, the author accepls no habil Il, whatsoever for errors or omissions!
53 Th dsh d the d ined therein h. b iled he b ¥ th hor's k led d i H h: h liabili h. F issi 1
a4 Compiled by Dietmar Hagauer, Bernhard Lang, Kasimir P. Memestathy, Dstemsichizohe Energisagentur - Austrian Energy Agency, Mariahilfer Strafe 136, A-150Wien, bernbard lang@enerquagency, at, we energyagensy.at
55 Copyright: klima: aktiv energieholz ¢ Osterreichizche Energieagentur - Austrian Energy Agency
M 4 » M} Calculation / Data sheet / <
Bereit MNF

A
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Wersion 1.B-EMG

Please enter vour variables in the light red cells.

Spreadsheet for the calculation of parameters and prices of wood fuel assortments

For the calculations to work az intended, macros have to be activated in the Excel settings =» Tools | MMacro | Securitu | Security level | =et to "Medium™.

tove the cursor over the red triangle in the respective cell to show the hidden comments containing additional information on the respechve par

L

=Step 10 Selection of the

[Parameters | | Aood§ 004 species non-coniferous —
Basic parameters  “Wood species! fuel tupe S 7 Fae oot s ) wood |
non-coniferous wood L as
o . o gL  |m
Fuel group Al nInae w1 S A s NEW [rmixed)] coriferous
o i I L I I ...........
Azzartrnent Sl a7 Es ooty ARy wood chips 630 ﬂm b
_ _ i =Step 2 Selectionof the [
Conwersion Factar Forfzabial = v myfsiactadt or vy myirioasaf 250 1l assomtment wood chips G20 ..
Unit Lurstomary ot A m?[loose] mi[ g |
Moisture Foisture content [H:O) S N, FET 35.0 41 ]
Hudrogen content [H) S e LT h £ : I
~
Higher heating  HHY of dry matter (D) Ad g Lo 19.3 4 | 133 1
value [HHY] HHY of Dk A g DT b b.av [ =Step 3 Input of the ]
Lower heating LHW of dry ratter [DkA] A By F0T 18.0 19 =moisture content 35% |
value [LHV] L HY of DM K ke PAY 7 500 5 ]
LHY of Fresh substance [FS) Ad B FE 0.8 ¢ |
LHY of FS AR FS 3.01 2 .89 306
LHY af FS AR b A S 3,613 3,464 4 525
LHY of FS5 kit F S 1.004 2,351 1.257
Denszity Mean oven-dr density At A OF E40 BE0 740
tean shrinkage ey h 5.4 1.4 13.9
Bulk density Aot faf v AL G 333 812 325
- Propartion of wood substance At foromoniorr af EAT af e A O h 217 487 260
- Proportion of water A fnnonioer AL SRy A L O h 17 325 ER
Ratio r per t FS ATHEFE 7 3.0
/ =Step 5 Results of the 1
Aszh Azh content [estirnate] S s LT 150 150 ==calculation
Azh density [estimmate] Aeghr h 700 701 _
Price per unit o Eeorar¥ DM 88.05 ‘/ 84.43 13685
Activate macros | Sl el e R I el s Erwart F 5 h 5723 f/ Sl EE 00 40
input fields, the price will b ¥ U -
immediately be corverted inta the £ a9 £S5 - 18-8% < 41 =Step 4 Input of the price |
ather price units! Eraoihdistz 19.00 17] =19,00 Euro/MWh |
Eeanld h 20 4) B
Installation Fuel dermand per vear Aladrls | 20,000 E.000 E.000 5,000
parameters Fuel ratio S 10054 302 302 2h2
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Conversion factors for wood fuels
volume - weight — energy content)

71029_Gesam!
Eqres Datsn Eefister I AdgbeFOF
2ol o SR E -9 £l | Al

EI microseft Excel - Umrechnun
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[ = Tl ] o s o < o R 0o 1T v W
Sorgment Waszar- 2T I tlutre It-stro) Hw Hw pro AT Kok, | Keontr | Fordr | Korer
qehalt |22 {im=e] U ladi [Fhwhl [L=H) Hw | Hwi- | Hw i | Hw
Holr-masse) & lu 3l pro EH
fzb
B
| 77| Flirichs [ 0.236 1951 sern | losel Urnrechrarsgsd ahdor fue 054 230 450 0.608
| 72| | [Madelhdz] 0,786 ES04 Frm = ) Aufkommen [nland 054 230 450 2028
ER 1,000 a7 tiutry Aufenhancel 054 230 | 4ED 2580
- 1] 2,000 1000 ] (ot Lnd E=paort | [i=d 28 538 552
B 01435 SR | twh Yarwarchung Irland 054 230 | 529 1122
82 01 e | Gl 054 230 | 525 03E
Koot
W
85 | [ Pl 2 0652 0600 nare
3 (Fiekia 0448 0413 7.750
ar 1000 0.920 W28
B3 087 1000 .00
] 0208 0183 3600
0,057 0053 000
Brikatts [ 07861 0700 G043
{Miactal~ urd Labhalz) 0.494 0,455 aa7
1000 0520 Al
25 1,087 1,000 B BdE
o7 | 0.208 0,13 3E00
a8 | 0058 0,053 1000
= 2
IR
m Eraraiholz haet el 0,365 0292 an EO79 & | loge] UrmepchirrgsFaktor fiir:
02 | | (Harflevibioiz 0621 0497 2398 G5 | rm [ Siick Avfkommen Inlard
03| | BEschsartiment o5m 0409 1575 Fam | Sches ) Verbrauch [nland
04 | 0.730 0584 2877 10,558 frm (= vl
05 1,000 0,400 3854 T8n | e
05 1250 1000 5000 TR0 I1-alro)
07 0.250 0200 1000 3600 | Miwh
104 | 0,063 0,056 0.278 Wi | Gl
0|
I
M| [ Brermnais meic 0T 0,250 0,200 (=] 3676 = (o] Urmrechrorygss akbor Fue
nz Madslhols. (.45 0,440 1735 B248 | Sick) ALgkornnmen Inlsnd
13 | | Mzchzorsment] 01350 0280 1424 35 | Schet Verbeauch ol snd
4| 0,500 0.400 24z 7350 | frai=rl
115 1.000 0,800 4006 AN | Huire
| 1260 1000 5278 B0 [1-atro]
0237 0183 1000 3E00 | M
01086 0,053 0278 | Gd
Brerbalz b3 0308 G246 AFTF ] e llowe] Urnrechrrgsd stor T
{avcdel - el Laubbslz. 0522 0418 740 | e (Siick) ALBerhande
Bebschimarh rvent] 043 0,345 (] | Scheil] limipert Lind E=part]
OETS 0492 275 frn = e Verweraiung Irsnd
1.000 0,00 WIN | teduiro
1250 1000 B500 [#-atra]
0242 0185 IE00 | Mwh
4 v W)\ Anmerkungen ), Gesamt / | <




Woodflow Austria 2005
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import
A sem firished
export SL, IRW, FW [m3] sawnwood o ots
import SL, IRW, R10
FW [m3]

=4

further

sawmill wood processing

industry

0.6[m3] 0.3[m3]
. 0.1[m?] 01[m?]
wood use forest felling
basedon timber t|mber fellln report)
felling report [m3] m3 incl.

wood
product

N

export SCP,
induwstrial by products,
compressed wood
Rie
~

3.2[7]

10.1

=

rt SCP,

strial ty products,
oompr&ssed wood
Si1a

industry

0.9 [m¥]
05[m?3]
o 4[] |th)Jstry
4.8
\ g
0.3[m?3
" a1[mI] Lurtl?er
) ) s ark use erergy
I[%gaglmg residues a3[m? 05[m3] ot ] —oﬁ 03 ] production
0.1[m?] 21[m3] 0.1[m?] T
04 M3 0.6[m?] .
2.8
further wood use 2.4[m?
forest and wood from A[m3] 14.9
aher saurces [m3
4.0[m3]
\ \ 7.4 7.4 [m?]
7.3 3.0[m?]
Z

LEGEND (all values in millions [m3]; streams <0.1  million m3 are not shown)

(] sawlogs (SL)

] logging residues
O off-cuts

I industria roundwood (IRW) | firewood (FW) incl. bark O sawmill co-products (SCP), industrial by-products, compressed wood
M bark B sawnwood and semi-finished products
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O forest chips

date: november 2007

04 [m3] panelboard
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Thank you for your attention!

Dietmar Hagauer
Energy Economy & Policy

Osterreichische Energieagentur - Austrian Energy Agency
Mariahilferstrasse 136

1150 Wien

Tel: + 43 15861524 - 126

Fax: + 43 1 5861524 - 340

Email: dietmar.hagauer@energyagency.at

URL: www.energyagency.at

Austrian Energy Agency | 19/09/08 | Seite 35



