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FA Fly Ash (7747 v ¥a, ARKIFEEFD OHEH S5 A RIRBEXK)

VIBM Vietnam Institution of Building Materials (X N AEEGLATEMFFZEAT)

C—CAS Controlled Coal Ash Slurry  (FA OU’E )

VEA Vietnam Environment Administration ("X M ABERERE)

MOC Ministory of Construction  (EERAE)

EVN Electricity of Vietnam (X ko AEIJALE)

VCA Vietnam Concrete Association ("X hF A& AL MHE)

MONRE Ministory of Natural Resources and Environment  (RIREIFRIRIER)

pH NRen— KREA A U RERRE

Cr Chromium (27 & )

ODA Official Development Assistance  (BRFBHISH2EY)

JETRO Japan External Trade Organization (H ANEE S ¥EBLAAE)

Si0, el A 3R

A1,0, AL TV = a— A

IPP Independent Power Producer (RN REFEE)

BOT Build, operate and transfer (RREEZENRIHZ K, EE L, O LI FHEHM
T LTt FHFE AN & 5 CREl 3 2 Sk

PM10 Particulate Matter 10 (VRERI FIRE O Z &, Fi1£ 10 u m T 50% DL
hE (ANR) 2RO 7 4V Z—% B L TEREI N, RO R 53k
T D)

USEPA United States Environmental Protection Agency CKEBREET)

TSS Total suspended solids (ZVEIEME)

TCWN HEAKIEE

Cd T RI T A

As ==

ASEAN Association of South - East Asian Nations (7 ¥ 7 R EHEA)

PDP6 Power Development Plan 6 (EZEE/IFIRT 7 6)

CCGT Conbined Cycle Gas Tarbin (HAEEIE)

MOIT Ministy of Industry and Trade (F§T.4)

VINACOMIN Vietnam National Coal Mineral Industrier Group (AR T T N —T)

TKV VINACOMIN ORIk

PVN Petro Vietnam (X hF LT A « FH 7 /L—T)

CFB Circulation Fludized Bed Boiler — ({BERFEENEARA 7—)

MOT Ministry of Transportation  (GEENZ)




ALC

Autoclaved Lightweight Aerated Concrete (BEXRJad=r 27 U —h)

JIS

Japanese Industrial Standards (AT ZERKK)
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@ K KH YL
TRICE SHUHERICHEE (PM10) AZEH L TE< ., RERBIEEDK 5 5 ThHh 5, S0, NO,
0, 72 EITRWWKHEIC H D,

mgim®
6w
0.25 1
| 1000
020 f--vosea - L T P PP A T T T -
USEPREOY usepa so. USEPA (PM2) Je=
1 18
\ | = 2002
—-— \ | _ |m2003
l - | 2004
r—._{J il ol |
NO, 0. S0,

PM.,

High : MONRE. "State of Environment, Report of Victnam",
X 1-1. {GRWEOREHER & KEBREET (USEPA) BRETILUEL O
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2)

@ KE 15

AR FLAEFRFOREIC I D &, 2005 FEHICEFKICESEKE S -—H b7z Ofdik
I, 311 7 m3 (K 64%, FEZEPEK 32%, EHCRYEAK 4%) THY . ANEFEERES T T
2 JRERIROARERICE K ARFBEZ RIZLZENOH D Z EAMESLTWS, 20Xk
WL EZZF, MONRE 28000 £ & O TV A EEOFEW)IOKEET =4V 7RI, Evibs:
PIEEFRERE (BODS) MOV =T HERNPPIKIENE (TCWAKERD) O 1L5E1D 3%, 4
TFIEE (TSS) MHEKIEYE (TCUN A B D 1.5 5005 2.5 F& 2> TRV, BE~DEE
ZINFEITRE LTV D,

@ 15775 Y
LA REMA NS K 2750, R GRiAl) (& 5755, T3EMBORERO TR O REeJERE
(Cr,Cd,As 72 &) AR STV D,

FxDER LTWDAARKIIBEFRNOD T AT v (FA) 12X D HEEHRIZOW TR,
BICHEB SN TRLT, FEARIE L NG LZRES EVA), EEELIAL BN, 77—
A AT F AFEBHE BRBEIIREL TORWVWE OB TH 72, HIZE LT, BREMEN
ZHEFEAELTWHT, FAETEREl> TWRWERTThH -T2,

AN FAOREBOR (M KFFAE TR o~ k4] 2012, 11)

REFHELWHEE T U7 EE S (ASEAN) O—B & LT 2000~11 FF TEFEY 7. O@EWORRE
B AT . AFKI 8,800 HAD DB, 29 5k LA T8 50% L E& Hd 55 < B E R IICHEE
. BARBEOEERELLE LTHEEABOTE 72, 7253, 2011 FOef5| & & H b bl
WEEE 720 | 2012 FFORRIFREFIL 1999 FLORDIRS Lo n @ LI, V—~vr - Tavy
PR, N DBURF AL - MBOHHE 2> & O s UINRER & S5, 09 4FIZ 5. 3% L HIAATZFEY
G D PAEZRIT 10 12 6. 8%ICIEIE L=, 1 > 7 Ltk & BREIRTFILR, AL D SEHE
fii LB Ko ORifliZe ERFEORREMDKE 2B L 72 o7z, 11451 A O b AIFER
KRETY 7 uRFEORENEEFREICH T O D &, BRFIKEERD D AR S FFoIcinb, 1
1 RIJUTITRIELL 20% 2 R 7oA 7 USRI RUBEEH & & 2 R 12 F EHIERE BEicis
Bl SMEVER B HEE 200 /8 R (K 1 Jk 6270 (&1, #ADKI 2 I A4y) BEFECTHEIE, Rro
g T —B%E L, v/ R U RNTURITRIESNDOH D,

LorL, @@l e A o7 VINEIZ X2 ZEBEE R T E O RKIER OB L INbY | 4
HE1~3 AIZ3E G D PRERDETHERBI 4. 0% £ Tk L7, N b AEFEHET (hgifT)
X 3 ADDEREMICEE L, 5 BICHOZVBEREH (V77 A F AL —]F) &5l & TiF7z, i
FARIT4~6 A 4.7%.7~9 A 5. 4% & 2 DU Hhdfe Tl L2 1~9 HHICiT 4. 7%lc e &
FoTWN5,

PRFPIRDLE, BN TIT B B R in i, FE A &2 I BUE MR CTHE/NGEGE B
B A, NTFIC TR S (XA DAV, XM CIETERGE & [E PN RS 3 O K 2 i AT
Dt B AMERENES L CENEEITES DRV, 12 F£OGD PRRERITYS W OBUT B IZ
6.0~6.5%IZIZfEAT, BWREFEICE EEV ., 1999 FELRDERSIC2 5 Ram L, BUFITRATX
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A DTN E 2 NS BT, EERITROEIN CHEBOR TR Z AR L 2R 67K & T
XA DI RFHRIME 2 BT 2 0OBREZE LI, SROMBIBIIRONTZLDIZRE
SDE/IRNIZS I,

55 13 58 4 [RIE 2 TIESREOREF - R RREHIARE S 13 FORER 5. 5%, Wi LA
8% LA & 9% HERDSRIE S L7272y, ARBY 2 FRABIEICH Y T~ S FUEN L,

1O FIERAEAEIC & 2 89T O BEMERIN, I LD & 44F 3 AR RITEIITOAR RIERELL
T 8.6%, THIIPAEITORHHEMBEZ SIS L d/EE~ORERLED 120 ORI
EFE O, A REMER VI AMEOBRSIREFE L2, BUT L PaIIR BEMELEL, S
AT LOFWCITHY) MR D 5,

MG K&, 45, 7o - o« AUFEHIZEWER E S b KFHITHR B
HENLREAF vy UV BRETN, LERNEOMETIF VDR ET & D RG H & 0 BURRII -
PRRFICER B E B2 T D, EEAESRE LT DIEDRBFEE ., B FEFR00E R &2
RF I AN —HE Sh, XU EHITESFE OREBRO LM Z RO T,

Tl IR EY - BTN T, BUNIE 2 OF £ TO T¥bx BAZISHEN D O EEEE
X DR E BT, T PREZOEREMmOEEEE., OV TRESEORE~LE %
FHIZIE, A 7 TR L OREERFTEMIIMNA, &y A7 LAOFEW L, AEKEDSH
0, EEMELFEREDUFEZFITTE NRA L M ERD,

3) AH D 2050 4 F TORFA T

TOTZ IR LONOHER LR THHEBZ R LD TH D, (FkiE 1999 725 2009
HEETORERS ., R 2020 2> 5 2050 4= F TORER T HIHER, )

N RFAD 09 FEDRANTLS, 8.10 H A, 1999 475 2009 4FF TOHEIA L 13. 5%, 2009 4F
P25 2030 HEFE TORRMEIATE 19. 7%, AOFEEIX 267 N/kni & 72> Tnd,

NN FAOHEAERIT 132.6 TAT, HAERIT 15.6% (6F 1000 A) | SEL-HIE 38.3 AT
T 4.5% (&} 1000 N) | N F AOFEFHMIL 72 4FE THE I FEMD 70 44, LM FEFHm R
BAEL o TNS, (M. TAOD Ay Fvr— (RXKhF L))

&1

93 oo o oz o3 o4 05 05 07 oz 0% 20 30 40 20850

12 R ADADDEKIES L FRTH (L (AR D FyFr— (X hF2))
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156~64 5EDEFEER A O D, FALSAD AO D 2 201 Ed HIREER A DR —F 2 &9 a3,
E2NZ OARFEIZ 72 D EHEDNTIERIL LB B 2 5720, EERBRENREE 72D, XM A
X 2005 4EDN D 20040 FEZ A ZDIREEIZAD EWvbil, 2L ERENFEINAEFENETH
60

1.1.2 XM FAICBTL=R0FX— - BRI O

1) XN FAICBITL2REENEOFRWERS & (H : JETRO [~ A8 DA 2011, 6)
20104 R & TIZBAZE, EiiE S 72 EIRILAI20, 000MW (41-3)
PDP6 ([EFH BB T 7 o —bEMITHESR) T, 20094F(2138 & Fr DA bk N R BT 8 5H 1 S T
W23, W H 20094FE NI SEBRBHARIC I ZE - TUR WY, 20064E70° 5 20104E £ TOBEMZ2 5 & |
VAL =T 7 AR HEMEERSRIIT0% A F VAL TS (E1-1)
TAERI 14D O /R T B FTEIT LT, FEEITER DN BUVMET, 2010413 A % 0 LHEMMT
b EEENFHR NS, OEWE Z AT, M4 DEELZ AR ShbEZAETHhy,
EEICIIZ R EE LD L,
PDP7 1%, 2011 AFEEHUCHEEh S 2D Fad L72AY, EVW OMESIRIL S E D L < 7‘;< ESES N4
TATUADHBNEZETHONTNDDONEIRERRRITH D, ZOMIZE ., HEEREK.
FUEOREA G - Bl - BREMESE) | B0 RE LIC XK 6&1%5%%&%7&&\ Rz AT

THREITIFE L TV 5,
(MW
25,000

2o E D F M EIEZ #0020, s

20,000

15,000

10, DO

5,000

g g PPk S o
F TS S s
s Hydro < oal il

B CCGT s [PP/BECT S Diesel
. Import e P11

X 1-3 2010 4 F TON M F AOEPBHFEHERS (H# : JETRO [~ A4 2011. 6)
7 1-1 PDP6 DFEEF M & 4T3 (il : JETRO [ N A8 A 2011.6)

2006 2007 2008 2009 2010 | 2006-2010
FHEIFEERE ST (MW) 861 2,006 | 3,271 | 3,393 | 4,960 14,581
FHEF ERE S (MW) 756 1,297 | 2,251 | 2,136 | 3,641 10,081
BIRBAFE FH B EITR (%) 87.8 61.9 68.8 63.0 73.4 69. 1
500KVIE MR FR FITE (%) — — —_— — — 41.0
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L EIE JETRO TR EIZ X2 b D TH L 05, Ak 4 23X kAT Live Zone tHICEFELIZE
FTRAEIZ LD EAHT SRR, FEMiFEERE I, 2010 45T 10, 007TMW Toh o7z,

Fo, FAfEOPFEICLIUX, XM T LAOEBNFEILESE 15% LA L TWDHA, REEITFEFE
B 12%lct EE-oTnbH Dzt ThoTz,

2) BAHMFE OIS (L JETRO [~ L@ R4 2011, 6)

20104E LU D BEIFRBHFE 1. KD B ARIZT 7 B L, 2030 ZIXEIR ORI a6k &7 D (X
1-4) .

20104 DK S EFT ORI AR BEII R D38%E HDTNDHA, BERERTHAD L, BEOTHIIEE
T, EEOEBRIIN A KT (BFEED4%) 52D

N RFLAOHTAKIE, RIS IEA D - A D DIREHIEE 252 1 T2 A3, il B
FARARNRCRA T TA ORI A ML, 2010~20154EF TIZRI215(E RLVOBRRE &NV L
HERINTND

£ ROV IR BT B A HE 5 /i 25 < 28, 20154E LA (X Quang Ninh%E DA IRBAFEICIES T
%I ET, ﬁxb;tb«ftb@ﬁ’a;ﬂﬂﬁ THHETED LW IHAMHED S & FRITA A ERICA R KT
A TS

iR NS, Atk 20 R THIR DK 6. 6 (OB 21T 2 #HlCTH 528, FEEATERE &
DER BB TH D, BLR, EW NIRROFEFEER TH L5, BB EIC W TRED
HY, FLEB NI XA —LEIIL ST, 2OV =TX 2% ETTIFRDRIAALTHD, 5%IF. R
KN Ko TRENZ, 2OLEMCENMIE 21T 5 82 HA 5 BOT (k) FBFOHEBEMNEGE > T
WS ERBND, (1.1.2.4) HBH)

* BRI ZED TR & bk . EE L, Tf&b DIV HEMRNHE T Lcte., MHFE AR % HEE T
R D HEEIVRED Z L, FEMMITEE ., 20~25 4,

(MW)
150,000
BN mport M Nuclear EEEERE
120,000 I Coal 01 & Gas  mmm HPP E :0)5-5 25%|%
s [ ernand
BhFEE. EY
00,000
MK HFRE
60,000
30,000 -
0 -t

2010 2015 2020 2025 2030
X 1-4 2010 4FLLFE 0> FEIH B F i
(Hi#h : JETRO X R A8 SJFHAT] 2011.6)
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LR D 7= OBUR D FEFE = /L — D BLIR D AEAEE

/El\% 1 _5 L:/‘_J:\‘?o

(2012. 12 FRHWFEFEAMAELE Live Zone #1208 EWN L 0 AF)

Oil power
4%

Diesel

20

Coal power
15%
(Source: EVN, Corporate Profile, 2011)
Bl1-5 ~XRFAICBITLBIROBET L F—MGEE
3) ARKIIFEEFOGITIRDL, K OE % DR G
O@ULr DO AR FEEFT (2012 12. 11 BUMHFH AR, EEE At EWN L0 AF)
F1-2 SRR F AT B AERK S FEET
Tén nha may Cong suat dat Chii sd hiiu
Power plants Instailed capacity (MWW Cwner
_ Mhigt dién than - Coal fired 3371
~ Ubng BI 105 EVN
Udng Bi md réing n 330 EVM
Pha Lai | B 440 EVM JSC
Phé Lai ll , 600 EWVN JSC
Ninh Binh 100 EVN JSC
ijiéiPht')ragi o 300 - EVM JSC
Quang Minh | 300 EWM JSC
MNa budng 11 Vinacomin
Cac;Ng_aﬂ 115 ‘Vinacomin
Cém Phé B0 Vinacomin
7 San Béng 220 Vinacomin
Fcrmasa 150 Local Ipp
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./ﬁ\?\' 0)@; ﬁ (2012 12 11%%15&;1}31@[3# .'_"Eﬁ’jj/\ﬁ: EVN J: D]\q»:)
#£1-3 ASBOFARKFEEFTERGE

1 SonlaHPRunt56 ) 800 2012
2 DPbng Nai 4 HPP, unit 2 - 170 . i
3 BanChaMPPunitl2 220 2012
(@  HaiPhong II TPP unit 1 - 300 2013
(B  NghiSon|TPRumti %0 2013
®  HsiPhongNTPRumt2 30 2014

- @  NghisonITPRWWtz %0 2014
&  Quang Ninh II TPR unit 1 B 300 7 2014
©  VihTanITPRunit1,2 - 1200 2014
@ OMenITPRunit2 ) 30 o014
@  DuénHaITPRuUNit1 600 2014
12 Hudi Quang HPP ) L 520 2015 :
©@ QuangNmhITPRunt2 300 o015
@ Duyén Hai lll TPR unit 1 - 600 - 2015
16  DuénH&ITPRunit2 600 2015
16 OMonll TPP _ om0 o0

E AENE A B R

4) EwEHMEAS] GREEE. @ikAE. EW. KR EFTOBRE)
TRVK —BIHBUSRER (LN T — 7 =207 | [2hoT)
@®Ministy of Industry and Trade (MOIT ; PHL4)
TRV L OO FESEIZBE T HIEENC BT A AT D,
AR A Z B L TOZIRMOT (BE5E) IIskici e Sht omiR,
MOIT 23 /L2 — R &2 SRRV KRG 2 Mk & 72 > 72,
MOIT ®DWNEBTIX. EnergyDepartment (= R/ILF—JF) NZRLF—SHOELLZFHDL, 21
(2 b LFESA (BVN) | AR T3 L —7" (VINACOMIN) 35 KOV b Al - A
A7 )—"7 (Vietnamese oil and Gas Group., Petro Vietnam) MFT/E L T\5, MOIT T
Industrial Economic Strategy Institute (PEZERIFHRMSHITCAT) MSPEXEBUR 2 M5 L. MOIT
IZBIE LT 5%, Institute of Energy (IE; =R/ —#FJEFT) 1& EVN IZPTJE L TV 223,
BOR R E K OFEAGHEZBE L CTIZ MOIT & B ICH LT 2,
@\linistry of National Resources and Environment (MONRE : RINEIFEREEE)
BREE, SRR & AR
@\Vinistry of Planning and Investment (MPI : EFH{&%&4H)
MPT 1 TR B EIE ) Fo KO TEHE ICHERRAZFF D, FIRFICAEEN O Sh- %
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nNENO7T Yzl hA~OEFEAREE DR ESMNEEARDEN (FDI) Z i 2 HER A FF
e
@\linistry of Construction (MOC : EER%4)
v A hpEFE (Vietnam cement) 7 & & HE
@\inistry of Transportation (MOT : JE#E)
R 2 iR D

REERELE CITHM: (a—LF—2 R0 7] I2koT)
OEVN
EW (N R F2aES) FEEAOEEZSH T, BOSREREDTZDO
EHS A R T 2 BEEREE A>TV D
@VINACOMIN (TKV)
BUE, [R5 SOB@ T kI REHFEZH L, ifilWGﬁmuEr%%mﬁéa%&
MEFIH LTS, ARKIIEEFTONEILRILOEIXR0EB K TGO IR/ SN,
2010 4= > VINACOMIN 0> iE i A7 [k J1FE B FT -
J X1 (CFB, 104MW)
71477 (CFB, 114MW)
Y > R (CFB, 220MW)
J1 7 7 1&2 (CFBC, 660MW)
2010 A=, VINACOMIN D& EE 3% A #1340 1200MF < S0 V| 2010 A LA 2500MW LL %
FHE LTS,
@PVN
NN FAHA - il 7 v—7 (PetroVietnam; PVN) &, 2006 458 H 29 H, EHEIREIZ X
E'=FrfA CTd 5 Holding Company—Petrovietnam 0il and Gas Group 23F% . X #17=, & FIZ 100
WHELLEEZH L, K5 T ADRE - 578#& %A L T\ 5, 20104 12 HE T, PN DRER

TEED 13% < HUWED, 2025 412 30%ICET HEHEINH 5, & TIEH A KTIFFT T,
CaMaul &2 (1500MW)

Nhon Trachl (450MW)

NhonTrach2 (750MW) #idsH
T AFEE T . ARKIIFEFTOFE D H D . PN 1T b F A THID T ORI 28 A
TOR¥ETHD, £z, KNFEE, BAOWBESCHEZXHELHILL T, BRET D,

34



oI EEES (B : JETRO X N LB A 2011.6)

Tmport, % ___ Others, % Import, 3% _ Others, 3%

TRV, 5%

. WEsER, ENYTTROED |
H&5,
+ KR WBOTH 2005 F LRI JE BB

X 1-4 20104F (/£) & 20154 (FH) OREFEEO =T
(H# ; JETRO X b F2AE/FHE ] 2011.6)

7« BOT : RREIEZENHKMM &R, HE L, EOONTFEMEPKT Lk, HFEE
IR A IS CHEE T A AR D = b, IR, 20~25 45, (fff
H)
IPP : Independent Power Producer (RN IEEBHEE) OIE. H Ol
R, EE L, HE LCENEE NG E~EHRT HFEFEEDOZ L, IPP
DFEIZBI LTI, Decision30/2006/QD-BON IZ THRFBED HAL TV D,

1.2 BhE7Z—cBT 55 EHRE FAERIC X 2D BRERB)
1.2.1 X FAITBITLHFA (ZI7A4T7 v a) %E;@Hﬂ%iﬁ;ﬁr
1) SCHRIC &2 FA JEARI K ORI — & & BUMERATRS SR & O ELig
BHFRAELATE TICATF LETEEHT EAR T T > MR 2009 4£(29T - AR RO L TH -
Too % TREIRT, (L. BARTZ > MHaiHE 2009. 3) EIFRBEFEIZIEV. AR K TIFE
AT & 0 RAET DA REEHIK O AR S SIITHEIN L, 2010 4120 323 7 b >, 2025 4R(21% 2, 100
T RATET HRIAARTH D, (FR1-4)

F£1-4. ARBEAIKOMBEE (T N /4) (K BAZZ > Mp&iA 2009)

2006 2010 2015 2020 2025
DR e 1, 402 3, 239 6.243 11,051 | 21,045
fillPEE 2, 587 2, 983 3, 849 4,776 5,717
At 3,989 6, 222 10, 092 15,827 | 26, 762

Z DD BHKIIFEEFT O CRIER Z IR ERA T —CRREET 7 — A X, BAROFH LR
BROKRBA =R D% 7747 vra (FA) FO 2003 KR —RTh D EEELTWD,
ZOEEEDHIFTELI-S ICTRT, 209 HH 90%ITEXEEHKIC LV HEINIRIK (77
AT wvva) ThHD

35



#1-5. BARBRI—ARr2ETLKOREER(T h/F)
2006 2010 2015 2020 2025
HHEME %+ TR0k R APRISE 1,168 2,172 3,010 3,010 3,010
FEAE | K (FA) 1,051 1, 965 2, 709 2,709 2,709
7Y v H—IK 117 217 301 301 301
TR (FA) HOARIAC 210 391 542 542 542
PRI 57 (80%) 841 1, 564 2, 167 2, 167 2,167
(Hih - AT Z > M4 2009)
B LIZAART 7 v M & R (2009) 1%, A bk )R FE T OO St 1) 0 B i 75 & &k

ﬁ%?ﬁwﬁ%g%ﬁmb I LR HED—
FE AT R R ORI, @FEBRDIEER DX
BN 90% E L TWNDE (77 —FA KSIBEENOFEFETIL80%) #EET L LBRICEEEINT
MRS D,

O¥E

W% FHE

* Z CHIMIEE AN D Live Zone #HI12ZZE LT VIBM (X k- L EEGERA @M EIIZEAT) L0 AFLT-
A RKSIZEEFTNS O FA AR NI AERTHIAZE 1-6

(SN SR A A

(BT 5,

ﬁﬂéﬁm#%é#é&bf%mbfkb\
& QOFEIEM D FA DFRE

#1-6 BIHFHAIZ L2 FA A& T (HiHL : Live Zone/VIBM)
& FEAEM) | ARMEAE (E 5/ FA O34 & (5 b//4)
2011 4, 441 4. 35 1.30-1.52
2013 6, 161 12.75 3.82-4. 46
2014 9,791 18.72 5.61-6. 55
2015 14, 341 21.72 6.51-7. 60
2020 36, 000 67. 30 21.1

1.2.2 XL FAIZHBITHF AOLFR « FHAHORM
1) FA OBUROMELRI (7 7 —F A fAlRKIIFHE
A7)

ST NA T o AR KT FEERT

Q@7 7 — A ARKAREFR (KHEIL2012.12. 13 55 1 FIFHHFHAAEIC L D)
a5 R A R o Pk

77 —TA4 ARk E
S, 440MW DFE

o
EENGI=

BT 2 B CRERR S LT B, 1 B481E 1983 4RI 1 o 7 DT C iy
HEFFE, 2 BT 2002 410 B ARDHAHTCRE S L, 660MF %
300 75 > DA %A

PEHoTWS, 2EbLE T, 710 T KWh b5, 268 T,

S TW5

o 1 SREITH T Wz R E RN R AE <
0. 2 SEIZFNN 4708 THTe, FEE.

BEIEMDNRAEL, 2HAEDE T Ty, TD 55, FAIXSREZ EHHDT, 77 —7
570 R AFEFA ZHEH LT D,

A KIFEERTERE LTE, FRIC
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ZDKIIFEEFTND 8km LI 2ha ZFEDIKIETH N HY | ZZ TFA ZLS L TN D %ﬁ
[CORMBH T A TEE(E L TRY . FA IIK DB TKEEE 155D AT Y %
N%ﬁ%@@fﬂ%f%i?@h?wéJm@U#%&»iﬁﬁf%®%_%%&®&EI%
EORRLTEY, W8 FA OFEIS L CHE THEABHSETCWD, ddBEE LK%
WRTD X AT LTV, BaE 16 57 t 13 C o8 FA 2895 UIkGE L7223, BIfEIT
AELZATHLZEHH Y, FAOKEEITHE > TV 5D, BIRRSEESS, AWy e VA 7100
PRIy o T 7wy,

FA DASIE, FARZEBIEL TWHMICHO RS L 5 2 TLHEIT> TR Y | JKIETHICE
WC FA DRIKCEREERIEN A L2 2 L1, BEEY 27 OBLE BT, Rl RiZy
FRWE TR TWEIN FARERE LTIRGETE 2 Z LIERBENICHERENICHE B W & 72
DT, WH FA ZEHH> TWEZT 20 THIIEWN L THHAET S L, FETHRETHIUTY
YINERMET D,

SRR 2% 1 COFE(ICRET 5 £ 5
77— T A KRBTSR DRAEL LD & LW DHEERANE E OMREIZ Vb DD,
RIRTT— AR 3 6%RREICHWE SN TRV | Y HEERFERD FA WEHAMN A7 0 AT Z &3 L
WeEZ N5,
77 —T A KJIFEEFT & OEHESHIEE LT
(DCao Chong #: & 3#fE U Hr7= 72 FA IR *%%%%%%Fﬁ?é%?@ FAHERESE & L C oo,
@C-CAS BRI & BEF D FASE 77 o MIPfaE L, BIED 6~8%REDRRI — R %5
TeFAZ S HIZBE L, KRBT —R R 1~2%DEmERE FA 28E LT, 77 —7
ARNAJIDOAEA 7 ) — N TIFBIIRFTET D FETOEE, O2-O58FXLND,

b b EARERIE L TV DS FA%%LwnfwéﬁﬁﬁfﬁwgﬂpA AT S BT
U A2 IR E OB CTD T, Lo L, FABEIT VALK IE, BB b O
EREDRALTODIETTHY . 21D OmEIGYKOLIE W@@wt@ HI T~ 2550
BB S ST 72 E D & o 9005 T JELERBEDTEYIC D778 5 faBiEIE 301 5 &
EZBND,

@A T+ KANAREERFT (RHEIL 2012.12. 14 55 1 FIEFHFHAEIZ L D)
ah AR AL B D P

2014 FRIZILAFE 1, 200MW (120 5 KW) OFERE N A FFOTE (BIFE 600M1) ThH D, FA DF
ABIT80 T R /FETHY . 20%I3EFE L, MITBEEGICTHE T TWA,  JKEEY; T 80ha R L
TEY, ROLEIZPL- T, REBLIFIL U HEE, EA L MEETHY  PRFEMHEIX
60, 000VND (240 H) / F > THRGEIX 2052 T U —THr>TW5, (m—Y)—HTHEXE-T
H5 D) FARKOBREY A7 ZEWERHL WD, 2R LD HFATERE LTRATEY,
TENEEEI A7 VLI, ZLTRETHEZMOEITER L72WEZE X TS

BWENR®H Y, ZNAIEHTHZ L TFARRIETE 2D THIUL, D L 5 TeHifii a2 FE
Fre LTHALLEWEZEZ TS, R OEEFETOENbRWE BbN D, FA 2 F%)
EHTE 20 THUL, (+5 b Tofad 5, ECHRDOAKRKIIFEETO FA OEHD
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TETR EIZHERNH 5,

BHEFEA & 52 1 COFEICEET 5 B

77— A KIFEEFTELY b A 74 KNWFEINLLVFH L. FA O£ E RATHEN,
e, ZHUTALNNC T 7 —F A KNEEFTOLDO LY b RN EMRFEZ T,

F 72, C-CAS Hiffi TFA Z2E T 25E 11X, FAIZKEZMZAZ U —IRIZLTHDH T > MTEA
THDT, FOBAENL S, IKETENGEEZKDE EFES TRAE SN TWDH AT U —RD FA
240 [/t T+ R b AP TEDLZEDNMHERTEZ L1E, KRERINHEL 72072,

FAFRESE & LCIE, RTHICRRI L7 7 — T A AIRKDFEIN LY & A 7+ FHRKT]

JEEHTO ST FA DG, ik, &, BAREE bRV S NLD,

EOTORFEMMBE LTI, A T+ Kk IFEEFTOILLIZC-CAS 7T MaREL, AT
U—tROFA ZFHE L THE L, WEEDFA Z A 74 VJELOAEa 7 ) — N THST L
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LiveZone Vietnam Consulting and
Investment JSC DATE: JAN 27, 2013

VIETNAM DATA RESEARCH REPORT

TO: HEIGEN CORPORATION
Okura Building 4F, 1-4-10 Shiba-Daimon, Minato-ku, Tokyo, Japan

Please refer to report information as follows:
1). Price of sample precast product:
Product name: Centrifugal drain

Length of pipe: 4000mm. Inner diameter of pipe: 1500mm
Price: Approximately 203 USD

2). Annual production of precast concrete industry in Vietnam

30 million tons of precast concrete/year
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3). Working population of whole precast concrete industry in Vietnam

The data of population of precast concrete industry is not yet available but the whole

working population of Vietnamese construction industry is 3.1 million people.

4). Usage of FA to produce precast concrete
Fly ash i1s currently very rearely used to create precast concrete, When applying fly ash. it
is used as a admixture of conerete (for example together with Grace BC100 admixture

powder)

5). Concrete market data by segment

For house 80%. road 5% in countryside. 15% for other purpose

0). Annual production of whole concrete industry in Vietnam

101 million tons per year

7). Price information (unit price of concrete)

50 USD/m3 (60 MPA)

§). Total annual FA production data

No Year
1 2011
2 2013
3 2014
4 2015
5 2020

9). Annual FA production amount data by each power plant

Capacity.
MW

4,441
6.161
9.791
14.341

36.000

Coal

tons/year)

21,72

67.3

(milFA  output

tons/year)

1.30—-1.52
3.82-446
5.61-6.55
6.51-7.60
211

(mil

VIBM cannot provide data for every power plant because they said that it is sensitive and
seeret data so they provided 3 plants only:

Pha Lai - 440.000 tons/year. Ninh Binh - 37.000 tons/year. Uong Bi - 160.000 tons/year
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10). Future prospects of FA production amount

The forecasted future data had shown in the year 2014, 2015, 2020 as above table.

11). Annual total energy supply

Installed capacity is 18.500 MW and annual power production 1s 95,000 GWh per annum.
12). Electricity generation situation by ownership and fuel source

Power Generation: According to EVN, currently the total installed capacity is approximately
21,000 MW. Below is the installed capacity by ownership and by fuel sources in 2011

Vinacomin
PetroVietna _ gy

m
12%
Local
developers
6%

Foreign
developers
9%

Other with
EVN's shares
17%

13). Energy supply by technology

Qil power
4%

Coal power
15%

(Source: EVN, Corporate Profile, 2011)

14) Annual total energy demand

Approximately 4000 MW is lacking annualy.
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15). Vietnam power generation and growth rate
Power generation and growth rate in Vietnam during 2000-2010.

120000 =5~ Ficctricity gencration - GWh 18%
—p— CGarowth ratc %
16.0% 10007Y 17%
100000

40000 -
27040
20000 -
T 1T1%
10.6%%
(4] T T T T T T T T T 10%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Source: “Power Development Plan VIL™ Institute of Energy, 2011,

16). Future prospects of energy demand:

Vietnam's annual power demand is to rise by 15% while installed capacity supply rise
12% annually.

17). Quality analysis of FA of Phal.ai power plant

No | Characteristics Materials
Before reforming After reforming

1 | Loss on ignition (LOI).% 18.26 0.94
2 | Silicon dioxide (S510:).% 45.2 57.14
3 | Ferric oxide (Fe,03).% 7.5 7.86
4 Aluminum oxide (ALO3).% 23.01 26.63
5 | Calcium oxide (Ca0).% 0.56 0.60
6 | Magnesium oxide (Mg0).% | 0.76 0.97
7 | Sulfur trioxide (S03).% 0.02 0.05
§ | Potassium oxide (K-0).% 3.6 4.36
9 | Sodium oxide (Na:0).% 0.1 0.22
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18). Price of FA product Before reforming (to remove unburned carbon):
4USD/m3
After refoming: 18USD/ton (humidity 15%). 30 USD/ton (humidity <3%)

19). Company profile of Big 5 precast manufactures

Date
Name Capital (USD)  Tel established Representative
Doan Chau
Vinaconex Xuan Mai 10 millions 343840385 1983 Phong
Fecon concrete 7 millions 62690481 2004 Pham Viet Khoa
MNguyen Van
BECAMEX concrete 5 millions 6503567200 2008 Huy
MNguyen Trung
BETON 6 CORPORATION 5 millions 6503751617 1993 Hau
Nguyen Mai
Vinaconex Phan Vu 4 millions 63251254 2004 Khoi
20). Product standard of precast concrete
Structure of the current Vietnamese building standards system
Level Code Field Issued by Example
National | TCVN General specifications, MOST TCVN 3992:1985
Production standards (cements,
tiles, reinforcement, etc.)
TCXD, Other fields in civil engineering MoC TCXD 239:1998,
TCXDVN | (design, construction, planning, TCXDVN
ete.) 356:2005
Branch 22 TCN Specialized in Transportation MT 22 TCN 45:79
construction
14 TCN Specialized in Agriculture MARD 14 TCN 63:2002
construction

Whereas national and general standards are:

Promulgating Vietnam construction standard TCXDVN 356: 2005 ~“Concrete and
reinforced conerete structures — Design standard™

DECISION Promulgating Vistnam construction standard TCXDVN 389: 2007 “Precast
prestressed conerete products - Technical requirements and acceptance™

Decision No. 10 2006 QD-BXD Of April 6. 2006, Promulgating Vietnam Construction
Standard TCXDVN 239: 2006 Heavyweight Concrete - Guide To Assessment Of
Concrete Strength In Existing Structures

For each predefined precast concrete product. factory will register standard for that
product according to above national and general design standard or american ASTM or

european EN, BS standards, for example:

Decision Promulgating Vietnam construction standard TCXDVN 392: 2007 “Pre-cast
reinforced conerete box converts - Technical requirements and testing methods™
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21). Regulation of usage of mixed FA product

VIBM has not implemented any relugation on usage of mixed FA product.
At the moment. each factory works by their own experience.

22). Issues

@ How to set the definition of flowage concrete / high performance concrete

10 years ago. High performance concrete has been studying in University and Institutes

in Vietnam with definitions arcording to ASTM as follows:

High performance Criteria
concrete Test method | Level 1 Level 2 Level 3 Level 4
AASHTO22 =97
High strength ASTM C39 41-55 MPA 55-89 MPA | 69-97 MPA | MPA
Less than normal
Low creep ASTM 512 concrete
Abrasion Aggressive (mm) | ASTM C944 1-2 0.5-1 <05
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