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(=) APEC %2 F i % & #%& (The overview of biomass energy
development in the APEC Region)
PR d £ F4eY < & ABPDU(Advanced Biofuels Process Demonstration
Unit)p= 3 @ e f 4 Todd Pray £ L3k © 2 R &2 i B T anamim g g
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PROMOTING THE DEVELOPMIENT
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B2 SRAT o B 1993 & 4= £ Wiy RI%(U.S. Department of Energy » 12 T f§ A
DOE){ B 4: 5+ 2 FiFpt 2475 24 & » 5 10 & {5 2003 # Abengoa % DOE
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DOE-Supported Cellulosic Ethanol
Biorefineries

U.S. DEPARTMENT OF
@ ENERGY
Energy Efficiency &
Renewable Energy

DuPont POET-DSM Project Libe
* Nevada, lowa Emmetsburg, lowa
+ Opened October Opened September 2014 \
2015 25 MGY of cellulosic 5 INEOS
* 30MGY of ethanol from corn stover Z27/! Vero Beach,
cellulosic ethanol = Florida
from corn stover Opened July
2013
+ 8 MGY of
cellulosic
ethanol from
vegetative
waste

Abengoa
Hugoton, Kansas
Opened October2014
25 MGY of cellulosic

Ethanol from corn stover

|}993

2003 2007 | | 2009 2013| 2014 | 2015 |
INEOS wins Abengoa builds  Abengoa and INEOS wins INEO POET DuPont
DOE-SBIR DOE-supported  POET win ARRA S and Opens
Grant pilot plant in York, awards funded Grant Ope Abengo
Nebraska under EPACTOS ns a Open

Bl 3 DOE *§ 24 2 & % P 2 4 4 iy

DOE "~ A ## A £ A FATHMFTET2LFT £-02014 297 > 1R
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MIr 4 A2 %% T $% 7 ¢ 7 Emerald Biofuel - Fulcrum Bioenergy 4~ Red Rocl
Biofuels = @ ch= @t H (R T % 1) g i 4 g * 12 &2 @ (1)Drop-in &
B (2)d A p TR R T A W BN p A 3) B L 4

S B TEY A HAZE 100 MM gly e s .

2 1 FRRAB L A2 FERIEE 2 2 5o GUR

. . . Off-Take
Company Location | Feedstock | Capacity | Groundbreaking
Agreements
O—
Fats and 82 MM
Il Gulf Coast TBA TBD
—/BIOFUELS Greases gly
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ﬁ\ Fulcrum MSW Winter of 2015 >

BIOENERGY NV g/y CATHAY PACIFIC
ln‘ K Lakce)\lgew, I;/.\/oody 12 I/\/IM TBA s—ng?
RED ROCK iomass THWEST
BIOFUOECLS g y AIHLINES

b ¥ @ 0 4 4 i (biomass) T F k chd $ 5 A4 (bioeconomy) s F AR E TR

> 1 billion 2wz £ 5+ & 4 85 billion kWh 3% 4~ 50 billion 4c & 2
POAL(R AT @R 0 259%) 0 ¢ 50 billion #aschd friv o RAE R E
¥ ' 14 0.4 billion 2 e COy 2z - 2 W H 4 F itk » p o DOE ﬁ%ﬁ“ﬁ%i (4
WL b i E N A R FFE L o B R AT I R A Wit B T A
FRfARFAZ-LERE{RPAS ERTZPEENC K 2785 15%
it Fod FRNA > paflr 2P2A 02 PERe T
TR BRI CRZEL B GLAFTLERETE-HARLH P
E s R A A2 TR R R AR BRRASE RRTE AR

2 R ke L4 g ke 3 (Office of Energy Efficiency & Renewable Energy -
MAEERE)* 2012 # S # i S A F FPF P iR (5 > P e BAH S o i
# 2 Tdrop-in 2 Frossfd & T4 griv g 1o
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y
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ERASL FEELABE () AT % i3 F2 A famesene 1 it %
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fe@) e o f1* Fesf 2 Wrigppfed-d Fhsolazyme - # ¢ Pray % 1+ 4%t
T] LanzaTech & =¥ 4y chf 17> ¢ 303 @20 5 o 7 1% s v Je ek
A R F T S EE e
Fo pode e Pray 54 SR gbgtae Nt A B (R R F U ) K 2 g B
BEAL e b WA R EJ A FFRFT o AoV ERTR 2 PR S & 2020
EDARAETRET 12 GW o o 22 F @ RE S A5 F 0 TR




& Bl (<20 MW) A 7588 T ks a4 @ F Gk aRJT kg d B 7
FHh

Kk
FLRAFEEBRPAL > FFA SRAEFEF RTEFRLA AN o
FWEKE  FAfIFNFEIRHFTANGLICW ehg 4 o
2013 & »+4c M = o Zero Waste Energy Development Company » i £
ZWEDC » #73 % B % enfe N RF A A > 7 M- A2 < i hind 4
FRARF B ST e o i H Aot o P e G SRR 00
15%* *t i R4 A 0 o (D) hskildz 2 BF B (QATH G HL i 3§ PonF T
B)F ¥EH & (4§ foehd - BRI AL i &4

B AP B B R P2 R AL o

(=) 4 2P EBF 2 F i ¥ B (Perspectives from the Public
Sector)-4% 3

P ade PERESA R FTRIEA e (DR EADSF Qi AT
P Q) HEARYF @HEE > PR HRERAP LRI AT 4300 F
Fooepo o RHAERS R RNY F 07,400 F e poan BT Y 0 b
A 5L 5T7% WOHH AT EL 0 43% -

A FaE R o Ake 1 F & % %(Ministry of Industry and Trade, #§ £
MOIT) g 19974’3:3,\%?“&;4;1944%%“;\ Beni iy d o A ke ZA RN OER
GHMRE A XN B R PR ER LA RPN o FHERF RS F L
ASEFARY E o AR E RS E P Do

Ak o 0Ty I A TR AL PR A WG B PR o T T4 R E
EVN(electricity of Vietnam) « A% % ¢ 4 A B L WG £% > L R AFH D ~ Wl
fred EEBcndamd FauLhizs ke ZEH%F »d 2004 # <800
VND/kWh % 2015 @ & % 1647 VND(0.07 USD)/KW » 4 2 tg R Az - & > e
BT § o SR I R AT o A3 AER] 0 ] 2030 £ FF 0 A% s B



TEFacm L RP 45%* TF Ko 3 ehdk v I MRERGE T o Fpt s AR p iT A
KAARE SR A AR 2% BT 2020 # E A A el ad B R g Re5%
2030 # £ 5] 9% -

PoAg #3504 Fac g B3 BoEsc > e 0TS AL
(DM T R4

a. A%s T4 F B 7 kRT3 (Standard power purchase Agreement >

SPPA)KRE#TH 2 Fat 3 % B 8 T Rz °
b. MR ENH S 20# 2T AL -
C. Z4FFAi&R/* AT & A (cogeneration ; CHP)s¢ & 45 & & $akrt »

BT B AR 29757 o

(Q)tefi o455
a v MAoTiEr ks AR AR R KA OB ER T Lk

B At o
b F T FATER AP BBT L F LA B PIF F T

s WAELFHET RIEFHR
o ATRP RN BT ORT B IETRT S FURT R A
¥ ot 10%fm g 0 WK Vi 30 # o

202 A3 TR ATHETS L

Type of RE | Technology | Capacity Selling price (VAT-excluded)

limits

Cogeneration No limit 0.058 USD/kWh for excess electricity

Power *  0.075551 USD/kWh for North region

Biomass

generation No limit 0.073458 USD/kWh for Central region

*  0.074846 USD/kWh for South region
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PR M ER > AR Er 2 A TR F TR L 2030
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5
a =
At

T A1 L R AR R A2 K 10-60 MW 0t 4 (L R

MOIT 7= & %F R &k 2 Frac 2 3 B K 2P %0732 2020 & 2 Fac 2 & 7.8 TWh>
A # 248 MTOE » A& # F %41 0.8 MTOE ; 1 2050 & # % i 85 TWh » & #t 66.3

MTOE » & # & % 10.5 MTOE -

Rice husks: 26 MW

Rice straw: 10 MW Rice husks: 35 MW

Bagasse: 10 MW
Rice straw: 10 MW

Rice husks: 60 MW

Rice husks: 29 M Giang ‘
Ricestraw: 10 M “_\g-_ ? o . % - ) Rice husks: 40 MW
- et Rice straw: 10 MW

Rice husks: 35 MW
Bagasse: 10 MW
Wood: 20 MW
Rice straw: 20 MW

Bagasse: 10 MW

Rice husks: 30 MW Bagasse: 10 MW
Bagasse: 20 MW

Rice straw: 10 MW

vnvon T ( =
Bagasse: 10 MW l::{> N v
Wood: 48 MW it

Bagasse: 10 MW

Rice husks: 25 MW
\ / Rice husks: 10 MW Rice straw 10 MW
=) S
c‘;.-—"" 7
<« -

() & P EB5 2 Fiu ¥ B (Perspectives from the private
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Fpx fRRAER £ 4w RE Bl e
Rl E AR REFEY ORI ARP BT BRI - KA 2 0 de
1978 & g #47x ~ 1991 & e AR R 2 ~ 1997 E ea X Gy ~ SR ER 4 E
2001 # chi 4 3 B & Fred 2 %2003 # ch 24 v R 7 H e 2006 # ch2 F
sk H P hE & e F 2008 £ 12 ¢ 33T £ 4 i k% (Renewable Energy Act
of 2008) -
GEELR TR pRFEBOE AN RZE e BE RS REL 2N
7 vz B 3R R SR il 4y 0 B st R

S
3
>\
a3
ETR
it
ETR
i
o
|

2R TR - HHRT A E X $ i
FHBE AR R AR E LN RAE DT E o

EFRE 4 ki 2(RABII)D hi 4@ BEF LA R FE T HE- &
eIAT B4 ﬁﬁ/ﬁv#ﬁ F o A e 2hp4 B’(ii:)lﬁ%% K

a. = * B4R (FIT)

b. #IE

c. £ 24k 5% (RPS)

d £ 2 k7 FH(REM)

e. it iEIE

R e AR/ 2R/ LI B/EIRFARY
fed * AR RIEF W REX HBEfrrn T E P m AFr AP TR LR
PpFL &G LT Z IR

QD A fg FEAS Fee 200 ZARHBE DB RE FRER -

Plrifdi o M H B A HS
(2) £ A2 4 & (Biochar Production)
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(3) i é_}%\ﬁj ;[L;',fr?i J“;‘Lj}_[_
AR TR B L B R AT

(1) BPRamE 5 7 2 4 i

(Q 2 FiE LRLDAFE ST

(3B) 2 Wi Ba? forck > ® HIkBE 4

(4) A= AR W B AR R < RS R RE

(6) 3 e+t it 2 B PRILE EAR LB E KR BT
K1 0 TR SR IER BB T o

(1) #-2 4 o i S G mEB S G RO SRR
(2) 2 T8 TRF & B LD EH A7 R RGE i
(B) 2 Facihen= AthF - F L EFcE

(4) ARt A i irE 22 B R IRE (S &)

PHERERA S G S RL TR TRE R BERA R HE
% A& 7 2 16,000 MW » 383+ 2030 £ & it i 26,000 MW » & £ 4 7ii 5 B

4T B 5 T o

COMMERCIAL OWN USE TOTAL
PN e o247 e P cprar P
1. Power Generation, MW 77.27 163.20 6.31 4.42 83.58 167.62
2. Cogeneration, MW 186.50 3.50 134.35 - 321.25 3.50
3. Heat Generation, MW 11.20 1.00 47.00 - 58.20 1.00
4. RDF Production, tons/day| 550.00 - - - 550.00 -

W5 ZEpd s Bmn

(z) ¢ AR efpeq 2 Fa g B (Perspectives from International
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Organizations)-OECD
gAE Ta g R e S (OECD)P w1 3 36 B ¢ A B - kB IZE ¢ (Environment
Directorate) i /it Gérard Bonnis 1 &% ‘e "‘ SEEF59 5 SRR o 5 S U T b
fFatrer g o
)Tfuiiiﬁi Fougknd kg 2FRRLF 2o 8§ 245w < i
e AR T H o A% N Rt R o 2 R A RE 2 IRa R A HG O R R R B o
Ra A Fa 2 g BRI TISARE LB ¢

a. ﬂ“%%ﬁ%\%ﬁi?%\i?%%ﬁ%‘%ﬁ%ﬁﬁﬁﬁéi?ﬁ%

wy

SR T oA R AN A B SR TREF RS R
b. &% P L ik A X SRR T g BRBESA KRR ko

c. # %%ﬁ%ﬁﬁ%%%’“f’? AR R T g B LB
FEACS o FE TR R FET ARG oeF R 2 ek et b g
BB A o

Pa 2z M s A e et ey > 2 2015 # &K > 93 40 M7ge 20
P Mol B A SRAI TR S EED 2 F CRERE D 12% 0 L
3+ 1991 # a i A 0 3 2015 & F o COp 3%y 120 #o~ o b 78 5 i LR 3 R
Tl A R PR S A S 22016 £ G 5 REEF He A

“B ¥ (carbon pricing club)” (4e > ] > & A gL F)

OECD 7= 2012 # 3% ) B »+7 2 # & &-(Bio-Based Products)”- i 4 & i
REONHHIFTASE PRV HRES DR RBORNFEL L A
tEn B e 7
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(Z )APEC &= R B &2 fit & B 1+ ek 64 47 (Case Studies in
Biomass Energy Development in some APEC Member Economies)
pe3R o i]*x B4 Kasetsart «~ & B £ B & m:c 257 3 #7(KAPI) &) #7 &
Maliwan Haruthaithanasan 1 X & ‘e & fF £ 2 5+ € 7 & + Brian Cox » 4 4
%ﬁ% R og - L2 T #ENZxHEFA 584547
1) ¥
Haruthaithanasan 1% 1 &4 3 Blic p 42 % ~ 4 a0 B IR 2 5 BIFchy
TE R R EH R A R E IR o 1295 2009-2013 £ % 3 B FC T iy Ry
AT FRFR S W R EE E AL 24% > 2014 £ £ B R4S G4l 6 9
T R AR AR R T493% 0 BAE ARG Y 11.22% 0 £ 4 R
1183% - £ 2 imagdle R4 (hp <B4 ~2FF 53 AEAERF
A ) PAPR A G s B (R p 2B AR 5 AEAERP R F )R AR

SR B0 A T DR

Final Energy Renewable Energy
Consumption Consumption

Energy from Fossil: 74.93%

Small Scale Hydropower :
0.03%

Heat
(Solar/Biomass/MSW/
Biogas) : 7.72%

Renewable Energy:

69,923 ktoe 11.83%

Traditional RE:
11.22%
Imported Hydropower

Large Scale Hydropower : 0.60%

8,274 ktoe

Biofuels: 2.35%
1.42%

B 6 mMﬁ1W R R 2 L )

:‘}

SRR ET E R FL 5 A 535%: 6 fi 4 2002 § 2T B 5

14



SRR R AR 2 F BB FTHEE RS B BT
i%@%%mﬁﬁﬁaoﬁﬁﬁ4?#‘@ IR D YNSRI S
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FHRefir 243 i@ ¢ s REEZ2 A5 MEER SN A0 344
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WA EeF RS -
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Cxh
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pial
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=R

zr Rt 2015 & 37 % 22 & 0 i i R B 3t & (alternative energy development
plan, AEDP 2015) » f {5+ 2036 & £ 2 it h 4 & & ¥ & 18%:0i& | 2] i h 2 & ¥
(very small power producers, VSPP) 2 2% R p = A Kk # 3 7 i o #7402 L 4o
1. fased ¥83 F & 4 (municipal solid waste, MSW) ~ 2 f 4 2 jz § & % h
R wAET R E 2 A o FE 4 AN AT 02036 £ P HRd MSW A )
A

m%@éamMW»4?# 112 5570 MW > iz 7 A 12 600 MW » ¢ 3
B@FRihe pEEAE S 19,634 MW (4@ 6 #7577 )
2. R A GFRELINRES TELRFEL L NIRRT P
B FRFEZ IR TAATERLIRGRY >R EFHRFFZ R4
iR e
SR U S RS Y L A Rl TR VI C R TRV LI Rl S
R E)e
ij}@]ﬁfﬁ TR TR RE B RO s K LA RS LR
FAHSHPRFFEF AR R oot RELMAHEF AR AL hE Y
EBEET LATER B BT RO T A BB RF AL 2
T RRERFLAL AN R iy 22 HBIRY o TRELIFL AN
RERZ RRERERRET N R RFAEE T R ANk D RERT AR -
% = ESCO L £ ¢ dad it Bra 2 L 24 it R4 T Z 04400 & 00 R B 20 (i
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Biogas Biogas Small Hydro
(Waste) (EnergyCrop) (<12 MW)

Biomass Solar Wind

Statusin 2014 457 55418 3115 . 1420 1,985 2265 29064 7,890.8
(Mw)
“%’“‘ 5000 55700 600.0 680.0 3760 60000 30020 29064  19,634.4
unzind
22,000
20,000 -
18,000 -
16,000 ——
— v a N
14,000 PR, S
12,000 R
= Ram e ol ulesenln
10,000 - R
— X a e
8,000 — rumn
6,000
4,000
oo l
o 4
B3 R F E 5 3 E = §

Bl 6 AEDP FiiamAwidpEamn

3 2015 & 3 BIFchrs 7R iR BT B Kok o 00 B ALE 2 R
TAEAIR A iR e A Rvk HTRAEL £ 3 2T 350

Losd FhRpad S @ 2 g8 228 Fagamhflipsp
fate s 4 A2 EFauEAEL g EHER Lo
2. F o AT HA R & F E G g PR BRSO R4S

BB EFRER XL A o
3 Mt FRRAE DY R LSS (RAERALFAR) L2 A TR
SR RAIER KK R BBIRE > F o A TR R TR 2
FRA G
KA o TGRS HAREARRFR LG K2 WA L TRRE R
AL G T I RERF R R Ao B 0L R R AR 2 AL B R AR

/\7

FERBPEET L S B R AR g a0 GRE e g
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S
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FREEGOR AL G DRI H RIS
S RS E SN R F o I S E 3 S AL U S F
BT g R 2R EH WS JRAE 2o ORI B FURICR

ﬂb

el

ALERERELG A d B CREOIF-ALB BT LRI

BH > 8 p A RiEEBs s { iz ki o

@ fF ~ 4 Brain Cox 3 #

B i+ € (Bioenergy Association)z 7. & 4 » 3%t
EGRped it Fps 5RO a e g RFRE FiRY
Fho TREAAM TN g LB AL Z B HAPM R boT

1. Biogas (= # ) (http://www.biogas.org.nz/)

2. Liquid biofuels (% i # & %L ) (http://www.liquidbiofuels.org.nz/)

3. Wood energy ( * % i & ) (http://www.usewoodfuel.org.nz/)

M e d RSS2 U IRVIFES NP 2 R SR IR A ey

AFRRIER > fred HEBEL TR BrE > AFEREFAL o

A TR T

G AR H ARV A GTA BRI R F

=

T CFTRE A F (S1%E s )0 T RRAERT 0 80%

b eg A KAk SR A s AR A e

2. AT BB R REFIG o d AP REATRR G2
TARF o WA B T e o

3. B CERT M AR RE 2 Tl ply B BrE o
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3. DRSS S N R N Y EAY o

4, FRIZERUVER-EFAR (A AR T EERR) ZAREE B o

LT R F RRE § AR AT~ Bk 2 UK R B B 4 )
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THE SOCIALIST REPUBLIC OF VIET NAM

Asia-Pacific MINISTRY OF INDUSTRY AND TRADE
Economic Cooperation

APEC Workshop on Promoting the Development of Biomass Energy

26-27 July 2016

Sofitel Plaza Hanoi Hotel, Hanoli, Viet Nam

AGENDA

Time

Content

Day 1: Tuesday 26™ July 2016

08.30 — 09.00

Registration

09.00 - 09.15

Opening Speech

By Vice Minister of Industry and Trade, S.R of Viet Nam (TBC)

09.15-09.30

Photo Session

09.30 - 10.00

Session 1: The overview of biomass energy development in the
APEC Region (identify advantages and disadvantages in
developing biomass energy; development levels in the APEC
region, achievements, etc.,)

Moderator: Mr. Edgardo A. Alfonso, Chief Operating Officer San
Jose City | Power Corporation, San Jose City, Philippines.
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Speaker:

- Mr. Todd Pray, Department Head, Advanced Biofuels Process
Demonstration Unit, Berkeley Lab, University of California, USA.

10.00 — 10.15 | Discussion

10.15-10.35 | Tea Break

10.35—-11.35 | Session 2: Biomass Energy Development — Perspectives from the
Public Sector
Moderator: Mr. Gérard Bonnis, Principal Administrator in the
Environment Directorate, Organization for Economic Co-operation
and Development (OECD).
Speakers:
- Mr. Nguyen Duc Cuong, former Director of Renewable Energy,
Institute of Energy, Viet Nam;
- Mr. Zulfan Zul, Head of Bioenergy Engineering and
Environmental affairs, Directorate General of New Renewable
energy and Energy Conservation, Ministry of Energy, Indonesia.

11.35-12.00 | Discussion

12.00 — 14.00 | Lunch

14.00 — 15.00 | Session 3: Biomass Energy Development — Perspectives from the

Private Sector

Moderator: Mr. Brian Cox, Executive Officer, Bioenergy
Association of New Zealand, New Zealand.

Speakers:

- Mr. Vu Quang Dang, Energy Expert, Quang Trung International
Consultancy firm, Viet Nam;

- Mr. Edgardo A. Alfonso, Chief Operating Officer San Jose City |
Power Corporation, San Jose City, Philippines.
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15.00 - 15.30

Tea Break

15.30-16.30

Session 4: Biomass Energy Development — Perspectives from
International Organizations and the Academic Sector

Moderator: Dr. Maliwan Haruthaithanasan, Deputy Director,
Kasetsart Agricultural and Agro-industrial Product Improvement
Institute (KAPI), Kasetsart University, Thailand.

Speakers:

- Mr. Todd Pray, Department Head, Advanced Biofuels Process
Demonstration Unit, Berkeley Lab, University of California, USA;

- Mr. Gérard Bonnis, Principal Administrator in the Environment
Directorate, Organization for Economic Co-operation and
Development (OECD).

16.30 - 17.00

Discussion

18.00 — 20.00

Welcome Dinner hosted by the Ministry of Industry and Trade, Viet
Nam (Sen Buffet Restaurant, 60 Ly Thai To street, Ha Noi)

End of Day 1

Day 2: Wednesday, 27" July 2016

09.00 —10.00

Session 5: Case Studies in Biomass Energy Development in
some APEC Member Economies

Moderator: Mr. Todd Pray, Department Head, Advanced Biofuels
Process Demonstration Unit, Berkeley Lab, University of
California, USA.

Speakers:

- Dr. Maliwan Haruthaithanasan, Deputy Director, Kasetsart
Agricultural and Agro-industrial Product Improvement Institute
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(KAPI), Kasetsart University, Thailand,;
- Mr. Brian Cox, Executive Officer, Bioenergy Association of
New Zealand, New Zealand.

10.00 — 10.30 | Discussion

10.30 - 10.45 | Tea Break

10.45-11.45 | Session 6: The Way Forward
During this Session, Workshop participants will discuss and
suggest recommendations to APEC on (i) How to overcome
difficulties and promote biomass energy development in the APEC
region; (ii) Enhancing capacity building activities to promote
biomass energy.

11.45-12.00 | Wrap - up/ Conclusion
By Ms. Pham Quynh Mai, Deputy Director General, Multilateral
Trade Policy Department, Ministry of Industry and Trade, S.R of
Viet Nam.

12.00 - 13.30 | Lunch

13.30-17.00 | Cultural excursion to the Museum of History and Water
Puppetry Show

(Complimentary event, hosted by the Ministry of Industry and
Trade, Viet Nam)

THE END
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