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Context

2009

Start of the German
development cooperation
with a focus on wind energy

July 2013

(G2G consultations)
Energy becomes one of three
priority areas of Vietnamese-

German cooperation

Now
Mutually agreed strategic
areas of cooperation:
Renewable Energy and Energy
Efficiency

MOIT/GIZ Energy Support Programme



Approach of the Energy Support Programme (ESP)

Energy Support

Program
Action Areas
Legal and
Regulatory Capacity Technology
Framework Development Cooperation

Conditions

Policies/ Strategies « Government

Mechanisms « Project Developers . Higher Education

. and Investors
Regulations and « Private Sector

Guidelines » Financial

[nstitution Building Institutions

Knowledge Sharing; Thematic Studies; Pilot Projects

MOIT/GIZ Energy Support Programme 3



ESP Cooperation Partners

Co- and parallel financing

4 )
buc :
DEUTSCHE ZUSAMMENARBELT
- J
/ Key national partners Key international partners
e  Mini
inistry of Industry and Trade K /{/__
» Electricity & Renewable Energy Authority /;/“/__{ \\ l( F \v
(EREA) -J':.I \ \é:we:rg: fIgartnership
» Department of Energy Efficiency and Group

Sustainable Development (DEESD)
» Electricity Regulatory Authority of Viet

Nam (ERAV) (ZL) THE WORLD BANK
» Viet Nam Electricity (EVN)
 Vietnam Wind Power & Sugar Associations

e Research & Academic Institutions
° VIET, Gl‘eenlD, etc. MiniSTRY OF FOREIGN Arlr:::‘::n:immu

- A || | N
I—I | l-..-'.-'.-—. DEVELOPMENT COOPERATION
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Energy Situation in Viet Nam

From 2015 onwards

From 1990 to 2015

Viet Nam is still facing many challenges

# Persistent gap between economic and

electricity growth rate
Viet Nam'’s energy success story _ _
# Energy security and environmental /health
# High electrification rate (98%)
concerns
# Installation of ca. 39 GW of power o _ _
# Public investments will not suffice to address

generation (40% hydro) _ _
future energy infrastructure requirements
# All investments publically funded

MOIT/GIZ Energy Support Programme 5




Energy Situation in Viet Nam

Installed Generation Capacity (Mid 2019)

SAN LUQONG, TY TRONG HUY DONG NGUON VA CONG SUAT BINH CAC THANG TRONG NAM 0
Power generation, production share and peak demand in 2019 Renewable Energy* Import 28%

24000 41000.00 9 4%

20000 38000.00
g b= >+ 35000.00
16000 G
& 32000.00 as
12000 . 16.6%
N 29000.00
=1
8000
26000.00
4000 23000.00
0 20000.00
Théng 1 Thang 2 Théng 3 Théng 4 Théng 5 Théng 6 Théng 7 Théng 8 Théng @  Théng 10  Thang 11 Théng 12
e Thiy dién (Hydro) = Nhiét dién than (Coal-fired) —wess TBK + dudi hoi (CCGT) Ngubn khac (Others) = =Phuy tai dinh (Pmax)

240.81 TWh 55 GW

Electricity Production (2019)

" )
Including small hydro power Data Source: EVN NLDC (2019)
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Renewable energy - incentive support mechanism

Solar Wind

US¢ 7.09/kWh
FiT for ground-mounted

US¢ 8.5/kWh
FiT for onshore

US¢ 7.69/kWh US¢ 9.8/kWh
FiT for floating solar FiT for offshore
US¢ 8.38/kWh
FiT for solar rooftops
system
20 years 20 years
PPA PPA

Biomass

US¢ 7.03/kWh
FiT for combined heat
and power projects

US¢ 8.47 /kWh
FiT for non-combined
heat and power projects

20 years
PPA

Small

Hydropower MSW

AVCT US¢ 7.28/kWh
FiT for Landfill

US¢ 10.05/kWh
FiT for Incineration

By year, by season,

by region
20 years 20 years
PPA PPA

Note: FIT stands for Feed-in tariff, AVCT stands for Avoided cost tariff. The AVCT is calculated annually based on the production cost of the most

expensive power plant in the power system.

MOIT /GIZ Energy Support Programme



Key policies and support mechanisms of biomass energy

Revised National Power Development Plan VII (Revised PDP VII)
for the 2011-2020 period with a vision to 2030

* Next to capacity targets specified for
wind and solar, the share of electricity
produced from biomass sources is
expected to reach approx. 1% in 2020,
1.2% in 2025 and 2.1% in 2030.

e Further development of biomass
power sources through applying
cogeneration method in sugar mills
and food processing plants as well as
co-combustion of biomass and coal in
coal-fired power plants, etc.

e The next PDE PDP 8, is currently
being developed for the period of 2021-
2030 with the vision to 2045.

The Viet Nam Renewable Energy Development Strategy (VREDS)
up to 2030 with a vision to 2050

* Gradually increase the rate
of access to clean energy and
electricity sources by local
people in rural, mountainous,
remote and border areas as
well as islands.

e RE production targets
including big hydro power will
contribute  38% of total
electricity production in 2020
and 43% in 2050. Solar power
will play a major role in the RE
share (20% in 2050) as well as
bioenergy (8.1% in 2050)
and wind (5% in 2050).

Decision number 24/2014/QD-TTg
by the Prime Minister

* Feed-in tariff (FIT) of 5.8 UScents/kWh
applicable to grid-connected biomass

combined heat and power (CHP) projects
and an avoided cost tariff (AVCT) applicable
to grid-connected biomass power projects.

Decision No. 08/2020/QD-TTg
by the Prime Minister

* FiT of 7.03 US cents/kWh applied for’ co-
generation heat power project; while the
FiT of 8.47 US cents/kWh applied for other
types of biomass projects.

MOIT /GIZ Energy Support Programme 8



Bioenergy in Vietnam

300,000

250,000

200,000

150,000

100,000

50,000

# There are 11 bioenergy plants in

operation with a total installed
capacity of 391.1 MW. Thereof,
only 197 MW is generation
capacity (grid connected).

Electricity production to grid from sugar mills (MWh)

272,886

254,416

I v

m2016/2017 m2017/2018 m2018/2019

153,010
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Barriers to biomass energy development in Viet Nam

e Insufficient knowledge on state-of-the-art
technologies and respective technology transfer
partnerships to catalyze market development.

Technological
barriers

e Capacity shortage of provincial governments for Policy and

timely planning and licensing procedures. institutional
barriers

e Investors‘ lack of access to information and qualified

experts to evaluate bioenergy projects’ full potential Database and

and feasibility. information-

sharing barriers
» Inadequate capacity of financial institutions in
evaluating biomass energy projects; lack of access to Economic and
financing mechanisms. financial barriers

MOIT /GIZ Energy Support Programme



BEM project structure and objectives




About BEM project

Partners
# Line Agency: MOIT

Funding Agency # Responsible
. # German Federal Department: EREA
Time Frame
Ministry for the
April 2019 - March Environment, Nature
Objectives 2023 -
The aim of BEM is to Conservationand
improve the Nuclear Safety (BMU)
preconditions for a through its
sustainable use of International Climate
biomass for electricity Initiative (IKI)

and heat generation in
the country.

MOIT/GIZ Energy Support Programme 12




Legal and
Regulatory
Framework

Facilitate and
support
adjustment to the
regulatory
framework on
planning and
licensing of
biomass energy
projects, in
particular on
provincial level.

Expected results of BEM

—

J

Capacity
development

Provision of
capacity building
to private sector
companies on the
design and
development of
modern biomass
energy investment
projects.

MOIT /GIZ Energy Support Programme

Facilitation of
access to local
loan financing

Provision of
technical support

and instruments for

the appraisal and
financing of
biomass energy

investment project

by local financing
institutions, in
particular local
commercial banks.

Technology
cooperation

ol

Support and enhance

technology cooperation
and networks between

Vietnamese and

international enterprises,

research and

development institutions
and universities on the
use of biomass resources
for electricity and heat

generation.

13



Action area 1: Legal and regulatory framework

Support to the
release of
decision and

circular for
biomass and

biogas FIT,
integration of O
bioenergy in Development of an
PDP8 environmental Facilitate the
O Impact assessment regulatory framework
and approval on planning and
instrument of licensing of bioenergy
O _ bloenergy projects.
Contribute to investment
establish the projects.

standard of biomass
power plants.

MOIT/GIZ Energy Support Programme 14




Action area 2: Capacity development

Support
association work
on knowledge

Trainings for
consulting firms,

Identification of
pilot projects for

Capacity Needs

Assessment pre-/feasibility project management e
) developers, and dissemination,
studies : :
investors. sectoral dialogue

events

MOIT/GIZ Energy Support Programme 15



Action area 2: Financing of bioenergy project

-

~
e Capacity needs

assessment

e Knowledge of
biomass energy use

Audit bioenergy
projects

Assessment

—

e Criteria of
bankability project

e Financing
applications

\_

-

MOIT /GIZ Energy Support Programme

e Conceptual
proposal

e Training and
consultation

Financing

mechanism

16



Action area 3: Technology cooperation

Academic
cooperation

Private
sector
cooperation

=> Cooperation between
Vietnamese and
international
stakeholders

=> Technology transfer
and adoption

=> Exchange knowledge
and experience

=> B2B matchmaking
events

MOIT /GIZ Energy Support Programme



Selected activities in 2020

Subsector
analysis

3 Matchmaking
N\ events to enhance

Bioenergy in
PDP 8
technology

Capacity Needs transfer

Assessment for
private, financial
and public sector

Support to
deliver Feed-
in-tariff for

: Research
biogas

cooperation
between German
and Vietnamese
universities

MOIT/GIZ Energy Support Programme 18




An overview about the structural approach

1 _ - Project >~ (g,
-
Sharing Development Cross-cutting
Information Issues

G Market status and legala Technical assistance:

framework conditions technology consultancy
and pre-/feasibility study
for investors

a Business de.legatlons Facilitating partnership
& networking events

Project financing

Q Capacity building

between international
and Vietnam
stakeholders

MOIT/GIZ Energy Support Programme
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Perspectives for stakeholders

We offer support to plan and implement
bioenergy investment projects through:

« _ facilitating technology cooperation
#  _financing pre-/feasibility studies

# _.provide training and study tours to obtain knowledge and state-of-the-art technology
«# ..working with business associations

# . .advising commercial banks on the development of criteria for assessing the bankability of

these projects
# | facilitating sector dialogues, matchmaking events

# _.organizing trainings and study trips for consulting firms, project developers, investors and

financial institutions

# ..and possibly more!

MOIT/GIZ Energy Support Programme 20




Thank you!

Tobias Cossen

Project Director Bioenergy

tobias.cossen@giz.de
+84 (0)24 3941 2605

Further information:
http: izenergv.org.vn/en

Vietnam Energy Partnership Group
http://vepg.vn

MOIT/GIZ Energy Support Programme


mailto:office.energy@giz.de
http://gizenergy.org.vn/en/
http://vepg.vn/

Selected literatures on Bioenergy in
Vietnam




Up-scaling result for bioenergy development under

MOIT/GIZ Energy Support Programme

Legal and
regulatory
framework

Capacity
development

Technology
cooperation

# Feed-in-Tariff for Biomass power project
# National and Provincial Biomass Energy Planning

# Biomass Energy Project Development Guidelines

# Theoretical and on-the-job trainings for local firms on
bioenergy project development

# Training on bioenergy for project investors & banks

# Sub sector analysis of the sugar and timber industries
# Project pipeline developmentvia pre-feasibility studies

MOIT/GIZ Energy Support Programme
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Reports and information

Biomass Energy Project Development Guidelines is a reference for

project development in Vietnam which was introduced by the
General Directorate of Energy - Ministry of Industry and with
support from Renewable Energy and Energy Efficiency Project under

the GIZ Energy Support Programme in Vietnam.

Biomass Energy Project
Development Guidelines

Techaical Assistance for General Directorats of Energy
Minisary o Ary

£ i i Vit M, 20159

Climate Protection through Sustainable Bioenergy Climate Protection through Sustainable Bioenergy Markets in

Markets in Viet Nam

Tess Errgy Siecior in Viet Mam

To Gxibtate (his @e Vienense Coeermesnt s
pramskgoed key policies and sppon mechanias o

Viet Nam (BEM) Fact files is the product of the Climate

Viet Num's dst-rowing ssnny tx an reals deteer for
the rupdily inereasingg cheiaricity dernand Sigho dae
raontry aver the poee yeare. ¥iet Nam'c sanaal seciriciy
prosda oo | reressed By maes thon e ity kakds, ron B4
TWh i 190080 156 Toh in 2817 Ther anrial mcreas: i
hig pevhod we betapen el 1%, s Twios 3 hgh 3
e GOT gransh rase.

beruae anengy deviouna According % B4 Teriod
Hatkaral Pawr Bevcleperin Plan ¥ aed che Aesceahe
Energy Dewekopmens Buraoegy, Yier flam 2w 1o acroase
B Bamam ey s In A predstion
wabmtialy: 19 (0 E028 0 218 In H0GRaad e 0% In
050 T Gosarmee pseed shesty in 3005 the
Oradar $HA0INTIICT 12 rgulie the pojec
fet e il coot tanil

foli kion 397 St ard Pedser Parchase Agreemeat by
gritcoreecad Hormas aargy progers.

Hosmerrr, the installed capacry of lamam ey in Virt
Wi [y gty 352 MW, Cipacitien Far a b bncreicid uie of
bervass gy A il cking s follies

5 tawmiboe back of scow b Inforastin and quslifed
experss | rakate bemas eergy projecs full
Fotwitial ke ity

Protection through Sustainable Bioenergy Markets in Viet Nam

project (BEM).
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http://gizenergy.org.vn/en/item-detail/fact-file-climate-protection-sustainable-bioenergy-markets-viet-nam
http://gizenergy.org.vn/en/knowledge-resources/giz-publications/climate-protection-through-sustainable-bioenergy-markets-in-vietnam/1

Reports and information

Sweetening the Deal for Biomass Energy in Viet Nam’s Sugar Industry

is an insight brief builds on the results of the pre-feasibility studies

Sweetening the Deal for Biomass Energy

conducted in 2017 by the Global Green Growth Institute and GIZ for okt v

five sugar mills.

ESVIRONUERT
AND EATURKL
RE3 CES
MANLEEMENT
WOIREINE
FAFEDN

69

EH%T@ANS}!S‘%\L’IJEESFE%%%I%NUL The Food and Agriculture Organization of the United Nations and

VALUE CHAINS IN VIET NAM

Results and recommendations from the

e Ministry of Agriculture and Rural Development, launched the

Viet Nam Academy of Agricultural Sciences, on behalf of the

report on Sustainability of Biogas and Cassava-based Ethanol Value

Chains in Viet Nam

MOIT/GIZ Energy Support Programme


https://gggi.org/site/assets/uploads/2018/12/Biomass-report-10.12.pdf
http://www.fao.org/3/i9181en/I9181EN.pdf

VIEN NANG LUONG
INSTITUTE OF ENERGY

BIOENERGY IN VIETNAM
PAST - PRESENT - FUTURE

________________________________________________________________________

Address: 06 - Ton That Tung - Dong Da - Ha Noi
Phone: (84.4) 38523730-38529310-35743279

Fax: (84.4)38529302-38523311 Hanoi P - ; 2020

Website: http://www.ievn.com.vn
Email: bbt@ievn.com.vn
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Primary Energy Supply in Vietnam

TPES (ktoe)

RE: 36% but mainly biomass for
heat. Large hydropower is not
included as RE. Other REs like
solar, wind, etc. are negligible

=0
—
1990 1995 2000 2005 2010 2015 2016
=@= Coal =@— Natural gas =@ Nuclear =@—Hydro
—@-Geothermal, solar, etc. = =@=Biofuels and waste =@=—Primary and secondary oil

Source: www.iea.org



@ BIOMASS

# Main types of biomass

EXPLOITATION STATUS

Agricultural waste
» Rice husk and straw
» Corn waste
» Coffee waste
» Coconut shell
» Sugarcane waste

(bagasse, tree-tops,

leaves)
> Peanut waste
» Cashew skin
» Cassava root
» Others

Energy crops
»Energy crops (fast
growth and high
heating value)
»Fountain grass
»Others

Forest waste

»Fuelwood and wood
fuel

»Bamboo

»Others (activated
charcoal)

Others

»Garden plants and
indoor plants

»Timber
»Wood processing
residues (shavings,
sawdust)

> Scattered trees, etc.

Monday, June 8, 2020



EXPLOITATION STATUS

Biomass energy consumption by type and use, 2016

Unit: MWh
Type of Biomass -Total
LG Firewood Bagasse  Rice husk  Straw Other
waste
Power generation
Cogeneration 184,228 9,081,352 - - - 9,265,580
Heat generation
Household use 30,663,746 232,759 2,706,914 2,490,908 11,170,863 47,265,190
Incinerator 18,722,031 - 13,264,416 - 4,773,180 36,759,627
;Z’;trzgfgf:duction 1,790,213 . 2,419,040 . . 4209253
Rice drying . . 3,487,005 - - 3,487,005
Total 51,360,218 9,314,111 21,877,375 2,490,908 15,944,043 100,986,655

Monday, June 8, 2020



EXPLOITATION STATUS

Biomass energy consumption type, 2016

Firewood

50,9%

Household use

46,8%

Cogenerstion
9,2% = : ‘
ne COnstruction maternal
production
4,2%

3,5%

Biomass energy consumption by use, 2016
Monday, June 8, 2020



EXPLOITATION STATUS

The share of biomass power in the national grid, 2019

Nationwide (*) 55,367 240,101,000
Biomass power (**) 522.27 346,999
Sugar refinery 499,77 346,999
Paper & pulp mill 22.5 0
The share of biomass power 0.94% 0.14%

Source:
(*): (EVNNLDC, 2020)

(**): Results of surveys and estimates, Institute of Energy research team, 2020

Monday, June 8, 2020



EXPLOITATION STATUS

Woodchip Export
1.600 12.0
1.400 1.340
L 166 10.376 10.0
1.200 : N
W 983 8.00 §
5 1.000 8.201 5
= [==]
E 796 g
762 w
2 800 7.063 6.00 ¢
= 5821 557 £
5 600 437 5.179 -
& 4.000
200 3.996 3.974
2.000
200

2010 2011 2012 2013 2014 2015 2016 2017 2018 4 months of

2019
I /clue (in USD millions) e /olume (1.000 tons)

Vietnam’s woodchip export volume

Source: General Department of Vietnam Customs, 2013 - 2019
Monday, June 8, 2020



EXPLOITATION STATUS

Biogas

Technology:
- Brick tank

- HDPE tarpaulin
- Composite, etc.

Animal husbandry:

- Household level

- Farm level

Inlet tank Digester  [£0.00

Compensation tank

Tva flow

|||||||||||||||||||||||||

2292
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EXPLOITATION STATUS

The number of bio-digesters at the household level

Viet Nam Bio-digester update
35000

30000

25000

20000
15000
10000 .
“ I I I i
| .

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
BSNVBP| MSNV/EnDevBPIl  ®SNV/EnDevVGSBPIII  WADBQSEAP W WBLIFSAP  mADBLCASP M JICA/SUSFORM-NOW

Source: SNV, 2020
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EXPLOITATION STATUS

Source: SNV, 2020

45kVA, Nam Dinh

Power generation from biogas at household level

Monday, June 8, 2020



EXPLOITATION STATUS

Incentives for bioenergy projects

f Technol itv limi Tariff (VAT excluded)
Type of RE e Capacity limit per Decision 08/QD-TTg

c . . 7,03
ogeneration None USC/kWh
Biomass
Other biomass None = 8;4-‘7
USc/kWh

Decision unavailable

lariff for RE technologies in Vietnam

12

10.05
10

s 7.69
4

| I I

0

8.38

UsSCents/kWh
(=l

» H N & L S o ©
& & SN S R VL
\\b@ *b‘o \‘X\Q Q’O Cb()(\ oqg,“ C@Q 0@2, Q\"‘\ @‘" @fo\ Q.s'é Q-f‘\ «
& 3 2 < & S
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@ BIOMASS

250.000.000
200.000.000
= 150.000.000
s
=
100.000.000
50.000.000
2015 2020 2025 2030 2035
= Wood 77.415 442 91.345.122 100.588.306 110.906.255 112.083.145
B Wood waste 6.142.733 9.672.549 9.791.838 9.955.358 10.021.524
m Agricultural residues  171.562.413 202.102.004 209.800.392 217.599.346 225.155.378

B Wood M Wood waste M Agricultural residues

Rice husk
10,5%

Other plants
12,9%
Agriculture Straw
residue 34.4%
Perennia J— !
3,5% I
Bagasse
4,3%

From forests
13,9%

Other agriculture residue
18,1%

Technical potential of biomass energy
Monday, June 8, 2020

DEVELOPMENT POTENTIAL

Potential biomes enerzy (MWh)
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Potential for power generation
from biomass

Biomass power plant I 2020 005 2030 2035
Rice husk 360 365 367 370
Wood-Firewood (*) 2563 2,900 3,286 3,360
Bassage 470 470 470 470
Straw 1.295 1.305 1.314 1.324
Woodfuel (**) ' 1300 1300 1.300 1.300
Others (*¥**) 360 350 360 360
Total 6.348 6.700 T7.097 7.184
Notes:

(*) Wood/firewood-fired power plants run on
sustainable sources of wood from trimming forest
trees, industrial perennials, fruit trees, and their waste
(from processing (sawdust, woodchips, etc.) and
exploitation (branches, tree tops, stumps, etc.)).

(**) Woodfuel-fired power plants run on wood from
planted forests - a supply of raw material for exported
woodchip production.

(***) Others include those running on agricultural
residues such as corncob and cashew skin, or a
combination of multiple types of biomass

Monday, June 8, 2020

PIPELINED BIOMASS POWER PLANTS BY 2030

Legends:
B9 Cogeneration power plant

- Woodfuel power plant
- Rice husk power plant



DEVELOPMENT POTENTIAL

@ BIOGAS

Consider the possibility of power generation from biogas from:
Animal husbandry and aquaculture: waste, etc.

Agricultural product processing factories: waste from cassava processing factories,

dairy processing plants, etc.

Treatment of domestic solid waste using the anaerobic degradation technology,

biogas production for power generation

Monday, June 8, 2020
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OPPORTUNITIES AND CHALLENGES

@ Opportunities

Bioenergy has a huge potential for power generation
Vietnam's energy and power demand is huge

The significance of RE in general and bioenergy in particular has been recognized
by the Government:

= Strategy for RE development in Vietnam by 2030 with a vision to 2050 approved
by the Government (Decision 2068/QD-TTg dated November 25th, 2015)

= (Climate change adaptation strategy: biomass and biogas considered one of many
solutions to reduce greenhouse gas emission.

= Green growth strategy: promoting green energy/industry and low-carbon
technologies (from waste to energy)

* Incentives issued for biomass power generation projects; incentives proposed for
biogas power generation projects.

Monday, June 8, 2020



OPPORTUNITIES AND CHALLENGES

@ Challenges

Difficulty in controlling the fuel supply into power plants:
# Unstable and unsustainable fuel supply
# Seasonal changes in fuel pricing
High CAPEX - one of the biggest obstacles
Small-scale and distributed projects (except sugar refineries)
Unattractive power purchase incentives

Lack of development experience, and skilled engineers and workers for bioenergy
projects

Lack of information and unreliable databases

Land fund for the development of bioenergy projects (land for fuel supply, etc.)

Monday, June 8, 2020



THANK YOU!

Renewable Energy Center,

Institute of Energy, Ministry of Industry and Trade

Email: RE_center@ievn.com.vn

Monday, June 8, 2020
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DEVELOPMENT POTENTIAL

» Favorable natural conditions:

- Agriculture-based country with potential expansion of farming land;
- Abundant water source.

« Diverse sources of fuel;

- Agricultural co-products;

- Planted forest products;

-Wood processing waste;

- Scientific advances in plants and varieties.

« Infrastructures: transportation, logistics, power grid. )
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DEVELOPMENT POTENTIAL

» Technologies:
- Traditional technology: steam-condensed thermal power;

- Scientific and technical advances: approaching global standards;
» Human resources:

- Skilled and knowledgeable;
- Experienced,;
- Abundant.

y =



DEVELOPMENT POTENTIAL

» Policies and mechanisms:

. Incentive for Feed-in-tariff;

- Simple and quick negotiation of Power Purchase Agreement (PPA) with
no limitations on output;

- Having incentive mechanism.

» Evaluation of policies and mechanisms:

- Enable investors to access diverse sources of credit;

- Able to attract capable investors in the country;

y
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OPPORTUNITIES

» Policies and mechanisms;

» Opportunities to access to advanced technology;

» Natural conditions of the country;

» Human resources;

» Capital sources for development;

Favorable conditions to develop in this field

y =
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CHALLENGES

» Fuel sources:

-Normally available at a small scale;

- Lack of large and sustainable fuel areas;

-Unstable output, reserves, and quality of the supply;
-Unreliable and inconsistent data on fuel sources;

- Improper investment in the fuel areas.
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CHALLENGES

» Limited access to advanced technology due to:
- Moderate tariff;

- High-priced advanced technology;

- Limited applicability.

- Required partial localization
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CHALLENGES

» Mechanisms:

-Planning issue;

- Issue in additional planning process;
-Incentives to develop the fuel sources.
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CHALLENGES

» Investment and tariff:
- Favorable but remains at a moderate level of tariff (currently US$8.37);

-Delayed investment due to large procedures for project approval,
-To mobilize the capital source;

-To find the best way to appeal to foreign investor;

-To approach cutting-edged technology.
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CONSIDERATIONS

» Power supply:

-Under the management of MOIT.
« Fuel sources:

- Under the management of MARD.
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CONSIDERATIONS

» Land:

-Under the management of MARD.
+ \Water resources:

- Under the management of MARD.




CONSIDERATIONS

» Mechanism for investment in fuel areas:

- At present, only agricultural extension mechanisms are available;

-The mechanism for promoting the development of fuel areas has not been
expanded,;

» The supply chain and reinvestment mechanism for fuel areas have not
been established,;

» Large fuel areas have not been established;

» The integration of scientific and technical advances into the development

of fuel areas still faces various difficulties. '




CONSIDERATIONS

» Mechanism for power development:

-Result from the ambiguity of power development planning;

- Development of power grid is not matching with the power supply;

- To be consistent compliance with the proposed planning and investment
needs.

» Mechanism for foreign investors:

- To be more attractive;

-To leveraged credit sources;

-Must approach to leading technologies. )
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» Establishment of mechanism for sustainable development of fuel sources:
-Expanding large-scale fuel areas;

-Applying scientific & technical advances in development and exploitation;
+» Development of sustainable supply chain;

- Stabilized fuel quality;

- Stabilized fuel prices.

SUMMARY OF IDEAS

y =



SUMMARY OF IDEAS

» Establishment of sustainable mechanism for power development:
-Establishing a reasonable structure of power price to attract investors;
-Conducting a balanced and appropriate power development planning;
-Considering to develop an incentive mechanisms for small projects,
projects in disadvantaged areas or areas with limited access to electricity

grid.




SUMMARY OF IDEAS

» Investment and development of biomass power plants:
-Advantages: Favorable state mechanisms and policies for power
development;

- Difficulties in evaluating and collecting the data on fuel sources;
-Difficulties in stabilizing the fuel quality;

-Difficulties in stabilizing the fuel prices, which makes it impossible to
negotiate long-term fuel supply contracts for coal, oil, or gas.

y




v

RECOMMENDATIONS

« Implement an evaluation program in fuel areas to obtain more accurate
data.

» Establish a development mechanism for fuel areas.

« Further promote coordination between ministries, sectors, and agencies in

the development program.
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1. Blomass introduction

mm 2. BlOMass conversion

3. Laboratory for Biomass Conversion




1. Biomass introduction

i Wet biomass (>60 %

Water) wate r)

Dry biomass (<50-60 %

B e * \ Z
(Sugarcane, cefeals foi

< plants, *"T
. Wheat,...

-

Orgarewaste

(sewage sludges, municipal

AL yaceous, '
o NS SR Tt

~ " forestry)
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2. Blomass conversion-

Which routes for Ligno cellulosic biomass ?

Thermochemical process

(dry)
| I
To':zzf‘zifion — Gasification Combustion
l H ! ' |
Cellulosic BiOfUCIS Diesel Gas Elec'hﬂici'l'y
ethanol "2nd génération" SNG




Biomass composition : Proximate analysis

M

oisture measured after drying

19% to 52% at tree cutting

10 % to 20% for a « dry wood »
Strongly affects the LCV

< Volatile matter measured after pyrolysis 50 to 85 %

Fixed carbon By difference (100-Moist-VM-Ash)
5to35 %

Ash Measured after oxidation
\ 1% typically for wood: very low




Pyrolysis

Carbon residue

Thermal transformation )
without Oxygen

/

(Charcoal or char)

Charcoal

T~

Volatiles Matters
50 - 70 % of the total mass

non / \ condensables
condensables (water, tars)
(CO, H,, CO,CH,, ..)

Pressure

o Heating rate
/v Final temperature

Volatiles

— Matters




Combustion

heating homogenous oxidation -
Pyrolysis heterogeneous oxidation

Pyrolysis char oxidation

lionvection

O,

S

conduction radiation

0, S \ o,

volatiles matters oxidation

What is happening here?




Gasification

Pyrolysis gas ~FH,0
(light and heavy gas) . Reforming
*..Homogenous reaction
g@ ___________ \
wJ C,H,+nH,O < nCO + (n+m/2) H,
Biomass \
H,O
Pyrolysis
—)
Drying I

C+H,0> CO+H,
/4 H,0/CO, ., C+C0,>2CO0

' . Gasification
“Heterogeneous reactign"

Carbon residue /charcoal e

Ashes




Types of Gasifiers

N

I Up draft I I Down draft I I Cross draft I
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SHEER

Laboratory for Biomass energy -

School of Heat Engineering and Refrigeration
Human/technical means and Methodology

= Permanent staff active in Biomass technologies:
» 6 Researchers, 3 Technicians (mechanical and thermal engineering)

= Technical means:
» Analytical laboratory

> Lab experimental tools

= Methodology

» Multi-scale: particle, CFB bed reactor, Industrial reactor
» Experimental

» Modelling (with academic partners)
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Figure 2:4 Viewing CFBC installatic
IHERE

Cook stove testing
Laboratory

Figure 3: A Viewing CFBC installation at Figure 4: Primary air flow meter (Fl
IHERE

Downdraft Gasifier - Gensets  (Circulating Fluidized Bed -Test Reactor
System (200kWth/50kWe) 100kWth




Scientific

»Fundamentals of pyrolysis, oxidation,

gasification

> Thermochemical and mechanical behaviors of

fixed beds during conversion
»>Impact of type of biomass on gasification

> Biomass co-firing with coal
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+»* An useful tool to perform reactivity

m e a S u re m e nts Bltun-nnouscoal Beefwod bark Beefwoodinside Beechbark Beech inside

45-75um 05-10mm 05-10mm 05-10mm 05-1.0mm
w
M—2— 0, Air

s* Measurement of mass loss/gain of - —EI-J—‘ Water
1 Bituminous coal Beefwood bark Beefwood inside Beech bark  Beech inside
a substance under controlled

100-300pm 1.0-20mm 10-20mm 1.0-20mm 1.0-2.0mm

.t. . (1) Ceramic tube
CO n d I I O n S 10 20 30 2) Electrical furnace
i m oWt mm W (2) Nz 0z, H,0, €Oy .. Controlled flow
094 ~ (3) Preheater l l l
)8 - 1050 °C
i (4) Sample holding g T /
J o il S <l
0’0 Isothermal 06 (5) Weighting scale ol o E . [cO,] p 100 %
§ 359 ) (6) Extractor Particle(s) .:; [0,] 50 %
24 4
5)3 4 (T.) Regulation thermocouples oS, :: H,0] /
3 1 2
K
o 22 4 __ (M;) Mass flow meter >: = Laminar flow
0,14 T E)
' X
00 £ g
Al Semn Continuous |
i L I weighting
| /
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Biomass co-firing simulation in a coal-fired boiler

ANSYS
1.71e+03 1.59e+03 AN§1Y7§ 1.59e+03 R17.2
1.62e+03 1.52e+03 A adenic 1.52e+03 Mcadenic
1.54e+03 1.44e+03 1.44e+03
1.46e+03 Y 1.37e+03 1.37e+03
1.38e+03 V8 (3150)  1.29e+03 YB(21.5m) 1.29e+03 Y8 (21.5m)
1.30e+03 \ 1.22e+03 i 1.22e+03

Y7 (20m|
1.22e+03 Y7 @0m) 1.14e+03 1.14e+03
1,14e+03 1.07e+03 Wil 1.07e+03 A
1.08e+03 Y6 {18m) 9.90e+02 9.90e+02
9.75e+02 ) 9.14e+02 ¥5 (16m) 9.14e+02 ¥5 (16m)
8.94e+02 RO 8.39+02 8.39e+02
8.13e+02 7.63e+02 7.63e+02
7.32e+02 Yé 18] 6.88e+02 ARy 6.88e+02 ¥4 (13m)
6.51e+02 6.13e+02 \ 6.12e+02
) 5.70e+02 vsitim | 5.37e+02 bickingca. 537e+02  ham
4.89a+02 cibing 4.62e+02 ¥2(3,5m) 4.62e+02 Y2 (4,5m]
4.08e+02 Y1 (8.7m) 3,86e+02 e 3.88e+02 V187w
3.27e+02 3.11e+02 3.11e+02
2.45e+02 2.36e+02 2.35e+02
1.64e+02 1.60e+02 1.60e+02
8.32e+01 8.47e+01 20N 8.45e+01

a - Truwong hop dot 100% than Hon Gai b - Truomg hop dot kém 5% sinh khoi ¢ - Truomg hop dot kém 10% sinh khoi




I d Biomass energy applications I

Biomass is used as fuel for industrial steam boiler
Biomass fuel: Wood chip, wood pellet, saw dust, solid waste
It is still remained many gquestions

- High CO emission

- Reduce capacity of boiler

- Reduce boiler efficiency by dust accumulation
on heat exchanger surface.

- Tube fauling




I d Biomass energy applications I

Biomass is used as fuel to replace coal in industrial steam boller

Biomass »  Bunker Gasifier /

fuel

Gas » Boiler

F

Bio-char

Steam boiler

« Gasification technologies for heat application

Syngas flame

are a very good option. It is good for environment

Impact. Gasifier

It is still remained many questions to improve them.
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Cook stoves are needed to improve such as: Batch operation; high CO emisssion, PM 2.5 emission - low efficiency
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Thank you for your attention!

Le Duc Dzung/ dung.leduc@hust.edu.vn
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