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F1E  AHREICE T D LHEHFARREOHTERR VUV =— XD

1—1 HREOBA - BHFOHR

KREDOMBETH DX A EEIT. WEE7 P TINEST HHEME 51 /5 4,000 FHF o A—
FL (HAROK 1.4 65), AH 6,593 T A (2010 /., # A [E&EHFE) OEFETH D,
NHGEIZZAGETH D, REENBRZABETHY . ZOMIZERF, ~ L —k, ILEVERIE
NS D, FHONRIT, 1A 94%, A AT LE 5% ETe> T\ 5,

2 A DBURIERNE, IRy T Ry oY r— MNEEZ T ETHCEREEHTHY . £
Bt. TR ZBihllc K 2EaHEELH T 5,

XA OBORIEBNE. Z ZEEHE LT TR Y. 2006 4F 2 AICYBEDO X 7 v EHEIR &
K27 PRBTT O KIS DB S VS IR NL R L L CRIRE, AL E TICHEEL
B DOBERCKEIFT TNHEEL TS, 2008 21X 7 B Y vy MRERF EDNEHIGERH S
NI, X7 HERR Ry v Y) (ST THESMHEEL, 2011FE5H, TEY v b
WA T 2 f5 723 FRe o fifik L, MBENTOILz, BEORTE, ¥ 7 v U mEtxX
FRIROZ A B EENE 1% E20, RFE 8 AICA T v 7 « 7 Uy MR EHE
FBAEZT, AT v VBRENKAL LTZ, L L, 20134 11 ADD XA DKE 7 3 LV IREF
WREWDAT =T« by 7 7 AN REIEHOFED S & KRR T R HER O THAE
LTEBY ATy 7 EHOEHEZERLTWS, 20X 5 ICES| < BUARIRELO HEHRE
FRANER L SOH D | Fo 3 F I ERBORBEIC T 2 BUFXHE B 2 FTREMEDN &
LB, BEFEHLR-STWND,

A ORFENE E L CiE, 1 A%72Y GDP 1% 2011 FFEEES TR 5,000 K KL THY . H
HEEE L CRRTZENTEXS, £/2, ¥4 TIL2008FD Y —~v> v a v 7 L 2011 O
KK EWVWD 2 EORERF A—UZIT =0, TO®REIEEZZRT, TORMSY NER S
NTW5, 2014 F£0 GDP FERIL 4.0~5.0% L 721 . 2013 FED 3.0% 15 LM< Ri@EL
Llpolzl, HEOHEIMI/MMEIZE EF 50, HEHEDKIBIZIERT 5 AL TH S,

X 1-1 ZA oEE (), fE )
(HFT - AABE R — =)

'"JETRO ==—ALKR—F 2014%1H6H N arEEH
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TFRA | 30,472
<v—v7 [ ] 9,656

a4 [ |49

4 >;:~~> ] 3.485
J4UEY 2,370

R bFL 1,411

S*2 1,320

noko7r [ 900
Syov— 869

X 1-2 ASEAN &E® 1 A¥%47- 0 GDP Okt (2011 4)
(HFT : S5 ASEAN R F ekl

1—2 XNREOHRIFICETIAREREDNERK

1—2—1 IRILF—FENDEKX

D IRILXF—FEDHH

2 AT, BREREZE R ANV —FERHREZ T TV D,
TRNAX—EHORERKICLD L, 2014 FORIEO =RV X —FTFEIXATFEL 2.5%H & 720 |
2013 FFED 1.2% N O RELIMET HLORBL TH D, 2014 FORKRIT ATFEIL, &
TWEOMNICH L LT b T, A 4% 12725 L PRI TN D,

F7o. AEIZENORART AHERIZFEOR 7 FESIC LAY LARNWESH DR
s LTz BT AL R A (LNG) BAZ L, ARSCHAEFRET X LF —72 E~ER
DEFLEBR L TCVD Z EEZH LM LT,
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THAILAND'S ENERGY DEMAND

Enargy demand will s forcast 1o double by 2035, with steep increases
from “other” users in the residentialcommercial/egriculiure sectors.

o indusiry = Oter 8 Mon-Energy  Domestic Transpert @ Internationsd Trarmport
BALU"® Final Energy Demand

MTOE
o852 888BB8E

FSELL L L LSS

Sourre: APLRC Ansynis (2015 AT GANTATE
B 1-3 Z A OERMETINF—FEOHY
(HFT : Asia Pacific Energy Research Centre)

Q@ EIF—RDIRILF—FE

TRIE, EEtE 7 X —RlOZ VX —FEEHRTH D,

KREONRE 7 X —ThHRMEHXIL, TRVX—ZHBEEEXTHY | FIFTENEEMN
HRNZH D Z ENERTE D,

ktoe AA-EEXENERIAILEY—FE
8,000 /.
—— A5
7,000 ’/7b P,
6,000 k=
—— JEfk
5,000 ——E

—e—fR/ N LT

4,000

3,000

2,000

1,000

X 1-4 XA OE¥ENRKTZ L —FE
(AT« — B EIE A = 3oL ¥ — R FERT
[6 7 [EOTRVF—NRUFERT v v b] 2009 )
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® BAREOHS

B A DENEEREIL, 2002 FE5 5 2011 F£0 10 £ TR 50%EEM L THEH . 2011 £
HEE 1T 148,855GWh T - 7-, kA HEIME 1 & -
3 v 7O 2009 I~ A FTAKEICAR Y, 2010 FI2—HESIM L 7=28, 2011 FEICIT KRB

WKOHELH Y FBO~A T AR ERS>TVD,

R BEBNEEEICOVWTE, T2 VX —EHO FHEECTHIEETHSREZES
(Thailand Load Forecast Subcommittee : TLFS) 7% 201245 H 30 HIZ/&ZR L T\ 5,
FIHSBE I, MFERBLICEDER—ZAFr—A NN Fr—ARA a—r—AD 35D+ A4

SRR, U -y

EERR LTV D,
o
GWh
180,000
=HEE (GWh)
160,000 | usm8 (GwWh)
140,000
120,000
100,000 -
80,000 -
60,000 -
40,000 -
20,000 -
O 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
JHEE (GWh) 100,09 | 106,98 115,10| 121,24] 127,87 133,11 135,52| 135,18 | 149,30 | 148,85
| |%=E (GWn) | 111,25 118,40] 127,51] 134,79 | 141,91] 147,02] 148,22] 148,36 | 163,66 | 162,34
1-5 EIHBEEL LOREEOHR

(AT : EPPO " — A~2— 33 1 0 {ERK)

* http://www.eppo.go.th/info/5electricity_stat.htm
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N

GWh i —e—EE ——T% ——EASLIUNPO ——@E —Z0i
80,000
70,000

60,000 W
50,000

o /.f
30,000 _—

20,000
10,000
0 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

x% 21,963.17 | 23,329.55 | 24,538.32 | 25,481.90 | 26,847.38 | 27,937.98 | 28,691.22 | 30,256.50 | 33,216.49 | 32,799.46
mE 24,453.18 | 26,109.65 | 28,009.11 | 29,675.17 | 31,655.63 | 33,197.66 | 34,781.60 | 35,683.54 | 38,590.38 | 39,077.40
T 48,256.14 | 51,844.91 | 56,442.76 | 59,669.40 | 62,432.42 | 64,552.61 | 64,147.63 | 60,873.53 | 67,952.49 | 67,784.91
EH LUNPO| 3,635.18 | 3,701.10 | 3,814.47 | 3,848.48 | 3,979.06 | 4,229.80 | 4,391.56 | 4,676.62 | 5049.39 | 4,888.22
[ 19213 | 227.88 | 25076 | 24936 | 24002 | 267.77 | 281.46 | 317.86 | 33529 | 29671
Z0it 63195 | 69018 | 861.59 | 1,051.77 | 1,188.76 | 1,303.76 | 1,449.39 | 1,529.67 | 2,123.40 | 1,840.41

1-6  HMRIEHE &
(HFT : EPPO 7" — A ~X— 4100 {ERK)

1—2—2 IRILFT—EEROEHE

Bl 1-7 I K olc, ZAFHRET U7 HEO LEEOH THLEIEEDEIE TH D,
EERYEE T AN 52 Mkwh, £V R TR 8t MMkwh THAHDITHR L., #
A T 12 B> Mkwh Th 5,

Fio. A TIEEEBEBED I B T0%NRKIRT AL HkNFEETHLR, Ekoi@Ey
EAN OB E B LTS 720, BAZ T #2710 D, RERT X Ok 1354
EREERICH Y 0T T BRI S KT A DMk IEEIEER T ER LTS
W, BAMKEOE LD LRI A7 BB ESNTND,

ZOXIBRZINAF—MEOEBICLY, BEOTFXLF —a X MO =— X1LIEH
ICEE->TWA,

* http://www.eppo.go.th/info/5electricity_stat.htm
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EHEEAENHE (£ MkWh)

SR ¢ China + Taipei
0.25 - Japan + Singapore * Indonesia
S Cambodia ‘ ¢ Malaysia + Thai

’ Singapore’ Atistiatta * Philipine ® Vietnam
0.15 >K Cambodia A Myanmar
0.10 0 X India 4 Bangladeshu

' Myanmar A ‘ ‘ Taipei + Austraria * Japan
0.05 A

Bangladeshu Vietnam
0.00 L} T L} T 1
1 10 100 1,000 10,000 100,000

AABEYDEHHEE

X 1-7 7YTREEOEERBEREEOkE: (TR, 2011 4)
(WP : V= bans Ao 22—, XM FLAEIHRA 2011)

Natural Gas Price ($/mcf)

$18.00
$16.00

$14.00

$12.00

$10.00

$8.00
$6.00

$4.00

$2.00

S{}ﬂﬂ TTTTTTT T T T i r T T I T T T T T T T r T T T I T T T I T T I T I rrT T I I T T T T I T T aIrrT T T Td

P o & o NN oGP
& & & oo o o

S I T - . T M S .

X 1-8 KX Aliks OHERS
(HFT : World Bank Commodity Price Data)

1—2—3 EHIRDHEE

FROXIREENS, FA BTN T —DLEMRBEND & & bic, EEMOE
FNF—FH LIED TN D,
1992 FTIFE =R NV X —(REEAEH L, —EREL EOSE IR VX —EFHE D
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RELT 2L X —HEBEREOFGEHT, ESCO 77 v R ot B =2 FEOE &R
HIER 72 P 2T o C& 7=, AAEFL (TR LX—BHEIEL L ¥ —Ta 7
ICED | TRAX—FEE L F D E B, TRV EE OYE iR L L
TR —EEEREROM L & EORRE BT T,

LinL, AAEEOT X —HEDRIIEA L LTERS, K 19 Ind ek xL
F—HBEDE HALTRF—HEREYZY O GDP) [ZAERD 6530 1ITT &R, £D
B L LT, LA RERFET DI HOD, HEHB TR L2 DEDE ~Dt 7
JoZickvBFonTWS, £, BEXZA TIThRTWSEARE =X iEHIE, LED %
FNREROBALHERE Th V. AEE TR E TEZAAERARNRE T RIZE > T
MNZEBHBR L LTEALND,

B KFIL/Ktoe
70
60 - 61
50
40 r 30
30 r
20 - 14 , 12
vl .
o p }4 x){v S A @6) Q;ﬁ?
A r N )

X 1-9 BEOHEMTRLXF—IHEREYZD D GDP
(AT : KEOEESHFO XL —HEE (2009 4) %
GDP (2011 4) TR L CTHHS)

5 IEA Energy Balance http://www.iea.org/stats/prodresult.asp?PRODUCT=Balances
JETRO AR EFRIE http://www.jetro.go.jp/world/asia/th/stat 01/




1—8 XNREOHRHSFOBEEE. BRRVEHE

1—3—1 AAIZBF3EIRILX—OERETERVESIE - BE£%

(1) #EERH

A O xR F—BEEURIZ BT 2 BUMHEAR A 2 XU R 3, =3 L ¥ —FEO S
e @Rk ST e =2 L X =B A — ML I T 572D, 1992 FICEF = R LF
—HRZ B2 (National Energy Policy Committee, UL F NEPC) 23 L7=, 2002 4 10
AMEAT DX A BIFRIERICESEFR SN F—EI1%, BEEEE~OBERLERL D
BRFEMEIT & L TCOERHZH-TVD, =XV F—FOH|ZIE, =R /LFX—2h3E, HAEFR]
MR XL F—B XOKERICEAT 2EFEROEANCBIT L2 EEZFOBERE L LT
DEDE) " E SN TW5, DEDE O vy avit, 7V —r X —DF58 25w L
ShERHI 72 BAFE - (A - RIS T 2 A — b HOZ R X —HE B L= L% —iHc
BOTRAVICRB= LT —HINZHB T2, D25ThHD,

Cabinet

3

[ National Energy Po

licy Council (NEPC) ]

t

a

t

------------------------

Committee on Energy
Policy Administration

(CEPA)

Energy Conservation

Promotion Fund Committee [dess--
(ENCON Fund Committee)

J N

4

A

Ministry of Energy
(MOEN)

[Energy Policy and Planning Office

(EPPO)

|

X 1-10 = R/F—EIRKE - LR
(HFT : EPPO A — A2— X 0 {ER%)

oooooooooo

Energy Regulation
Commission
(ERC)




IRILF—KE
Minister of Energy

4 T
Office of the Minister

IFXLF—RER

REFEHEREE Energy Regulatory Council:
Offices of Permanent ERC
Secretary

IRILF—EEIH

Department of Energy Energy Fund Administration
Business Institute: EFAI
IR R
Department of PTT4t
Mineral Fuel

PTT Public Company
Limited

IRILF—BREEESED
Energy Policy and Planning
Office:EPPO BALE NN
Electricity Generating
Authority of Thailand:
REIRILFT—RFE- XD EGAT
Department of Alternative
Energy Development and
Efficiency: DEDE

X 1-11 MOEN #Hf#%[X
(HPT : & A B R — 52—V (http//www.energy.go.th/?q=en/structure) X ¥ 1Eak)

(2) EHE - (REXR

AATIE, £ 111 IR T LI, ZRXVF—HRUBEK CTh 58 =~ L X —(EHEE
(Energy Conservation and Promotion Act E.E2535, i@#: ENCON 1£) 7% 1992 4E|ZHilE
SHTURE, fRx 2B BCR i T S T & 72,

2001 ££(213 NEPC (2L 0 T =)L —BIEEHE (2002~2011) ) 2MEH S TED,
ARFHHENZHS X E = VX —(Ri#EHE (ENCON 7 7 > R) DAL S, A= x/Lx— F
EFRET R VX — DRt ZE BT, fiB& st BHERRBEOSHE, <1 vy MRS
WIERHSNTW5,



#£ 111 A=F - B BEEBUR

% BZE
BT RLX—(E | @ 1992 4EI2%4, 2005 FliE
vk ® MELEKAJ/EFIIL, T VX —FHEORE, T3 ¥—
(ENCON %) HET— 2 OHE, =X F—HEELLOBRHEOER, 4=

T BRE O ESE & TS
0 HREW T A, TxRUX—FhF[KE 20 VEFE, BIW
BrRIEEE e O A DR RBERS T 0 7T AT T EEE L

TWn5
TRALF R |0 TRTOHMIZBWT, BMNMENREEHTZY O=FX VX —HE &
B3 20 » % 2005 FED LU 2% L 2030 2 25% M

B (2011- 2030) | ® 2030 FEDFRiAEN D BAU L~ULiZxf L, 2O R X —i4E &
% 20% (%9 3,000 J7 toe(faiHIE k2 )IZFEY) . CO2 PEH &% 4,900
by | LEHMO= VX —HEEL 1,160 77 toe, 2%
1,340 77 toe HllJEk

B EdEREe |0 Ho ek T n /T AEANICKT 2 M EREE) BTN
(ENCON 77 | ® T x/L¥—2h3dE, FHARMRL X OB 2L X —B%, 5
> R) H7ulx s b, NEEHR, BEBLIOF vy o _X—0% HXIZ
B L7 7' a7 T L0158 2 8

FEBHE | AHTx - FARRET RV —iiE O AR5 bR

® HrxFEffik L OHAEFMRET XL X —HEES ESCO I3 L
T 8 VA NBL R

® THXNF—HROKFELIIHEMRIANLF—T 1Y =7 F&H
FE LIAB36ITx L, IR ABLO AR

ESCO 77 | ® TxX—Hh—EAHHOIEKREEEZ HAIZ ESCO FEHELT R

R NX—ZHEERIO/NFHRBEEELZ SR E L, TR —ROHAE
ARET R —T a7 MIETHIELCT — EA~DOERE %17
)

® 20104E 10 HM 5 20134 12 HEF TIZ 35 (BNN—YDOTFHEEZHIT T
AV

TxNX— | e T Y, PEEmKITAE LR ESCO FEER E 2RI
BhER Y Rov THEMOBMHME, RRXEM 4% TOMELITO D
vy s 7y
R (&4
FIIFLE)

B4 o THSEMA~DOETXRIEOEABEHD S D 20%, HK 300 /31—
> a2 DI, (BB K OHiBY BRI LRI TN O F S IC K

DIRESND, FlZIEZ A ENTE RS TO R WIEERITOSEE
IXBI SRR K 40%., LR 700 H 3=y £ CHliBh S 256055,
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= M=

F R E 1,0006W R0 T4 x5t % &3 58548 13 mBh RN
20 LV bELERESINDZELH D)
& MHAT AT A, ZEHL AT LD, E— R TR ELRIELRD

® HXIxRIIL¥—B#X (ENCON %)

B R EIZBEEAM T DS MANZB W T, FBE LHPE BT 5 =R X —EHER
B EHR s E L P EEORI L Vo EBENREE LTV, FEETLE ORI,
R & 1,000kW, ZE4s 1,175k VA, & L < XM O = R/ F—1HE &2 2,000 7 MJ LL
FoTHEINATHS (K 1-12), 2012 FK R TIEL, BEZ 6,000 D LG RNE L 03% 5
L7 oTWVWA,

Electricity Meter > 1,000 kW
Transformer > 1,175 kVA
Use energy > 20 million MJ/year

Type Designated Factory/Building
Electrical Meter < 3,000 kW > 3,000 kW
Transformersize < 3,530 KVA > 3,530 KVA
Energy Used < 60 million > 60 million

M]/ year M)/ year

Number of Energy 1 2
Manager At least one is senior

Sending annual energy
management report to

] =
Currently there are about <

DEDE by March each 6,000 designated e
R factories and buildings ,/\
year
//\/—\

13

1112 A RECBIT DIEELLOESR
(HFT : DEDE 3 # &£} Energy Efficiency Projects and Policies in Thailand”(2012) X
Y HFE)

@ IRILF—HERFFE 20 HEEE (2011 - 2030)

201142 12 MOEN (T £ ¥ = /L% —Zh 3B % 20 » 451 (Thailand 20-Year Energy
Efficiency Development Plan (2011-2030)) 723gH &7z, AFHE TIiX, 2030 FFI2B1F
LA GDP 4 O kL X —HEREE, 2005 T 25%WETH L &I, HEEICH
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WTHAER 3.9%HMM%Z 4 E L7- BAU (Business-As-Usual) #— %1%t LT 20%H13 (3
75 ktoe FHY) ZHIEL LT3,

160,000
ACTUAL DATA L FORECAST 151,000
- >4 1%
g 140,000 -
hv3 14%
S 120,000 - 119902010  2010-2030 L0%
'-g- Energy Demand  4.4% 3.9%
€ 100,000 - Gop a.5% a.2% Residefitial
por: 2
2 Population 0.9% 0.3% @@mmercial 31%
S 80,000
S ,
>
‘0;.)0 60,000 Transport
=
w
® 40,000
ir 31,000 41%
20,000 Industry

1995 2000 2005 2010 2015 2020 2025 2030

1-13 =R F—HETHI
(AT : MOEN, Thailand 20-Year Energy Efficiency Development Plan (2011-2030))

160,000 ktoe
El,o0s = 16.2 ktoe/billion baht _ — 151,000

£ 140,000 4t -25% __ il 30,000
=t i o,
cC) BAU Case /’If | ‘L (20% BAU)
B 120,000 - El2030=12.1 >, g | g 121,000
£ _,J-’ ‘L-_,—
@ . e
c _aff e
S 100,000 = o
] s "’. '1“',.
a ’1 ‘,-‘["' \ .
T A With EE Plan
S 80,000 —
2 71,000
- 60,000 o

40,000 -

2010 2030

1-14 A= HEFHX
(AT : MOEN, Thailand 20-Year Energy Efficiency Development Plan (2011-2030))
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AFHEIZIB VT, 2030 R TOE 7 X —RIO =30 X —HIJ AT e & & Bl E E 23R
SNTEY, TEBMTIEL 18,790 F AR o OHIBERIN H 5 & RiAE TV,
DI, 2015 FFETOFEKRIT L DHIBEENREIND R E, A RxOHENELE L TAK
ThoHZENMAZD,

# 1-2 B 2Rl x/LX—HlETHERE (2030 FERf5)

. BRI RE= BE | B&

#(ktoe) | EKR(GWh) | §t(ktoe) | (ktoe) (%)
T3 10,950 33,500 | 13,790 | 11,300 | 37.7
[GIE =P HE S 410 27,420 2,740 | 2,300 7.6
MV FRE | NI B L - K 1,690 23,220 3,670 | 3,000 10.0
e 16,250 -| 16,250 | 13,400 | 44.7
At 29,300 84,140 | 36,450 | 30,000 | 100.0

(HAT : =3/ ¥—4_ Thailand 20-Year Energy Efficiency Development Plan (2011-
2030)% b & IZAERR)

£ 1-3 AT R F—IHE I AR

- IRILF—FE FHEEZ
! Al 2011 2012 2013 2014 2015
& /1(GWh) 915 1,777 2,670 3,597 4,612
T3 #(ktoe) 299 580 872 1,175 1,506
#(ktoe) 377 731 1,100 1,482 1,899
. | BTI(GWD) 734 1,424 2,140 2,884 3,697
PGS LTS
. #(ktoe) 11 21 32 43 55
#(ktoe) 74 142 214 289 370
. | BTI(GWD) 637 1,237 1,859 2,505 3,212
AN =S
| Bktoe) 52 102 153 206 264
BV FRE
Zt(ktoe) 106 207 311 419 538
& /1(GWh) — — — — —
TG #(ktoe) 443 861 1,293 1,743 2,235
#t(ktoe) 443 861 1,293 1,743 2,235
&t 1,000 1,942 2,913 3,932 5,041

(HPT : =x/L¥X—4. Thailand 20-Year Energy Efficiency Development Plan (2011-
2030)% b & IZAERR)
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@ BIRILFT—IREESE (ENCON 77> K)

F 1-1IRL7ZEY . Z A TiX ENCON 7 7 > R EMIN 58 = /X — (R K OV FA
ARET RV X —EAD =D OEENTHEN D 5, THUTHAT &, ESCO 7 7 > K, #iBh4:,
P BREE, KERIME & Vo MRS MAA TN TV D,

ARECTRET HIEELZITOBAICE., TNOOXEREEHTHZENTEHLEE X
HiLd, il LT, AARBOE = R34 EAT D256 12IE, Z OMABLGRIRN Y TILE D,
Fio, ESCOFEFD L B A — R RMET L BEREZRITDHICHI-->TIE, 8
R OEABIGRBRIZ T b b,

X5, DEDE BNEE LRV, A-FEZEIIK L C—EROMhENZ T bnD T a s
TANEENT VWD, JBERDIEWRITIE 1-4DLBY ., EREHE, RAT7—, b—
MRS 2=V 7B U= arFryh—bWoltEERAER LR Lo TN D,

K7 7T MIFEET EIZRE LTS, 2014 4 1 AI24T->7- DEDE O =35
~OEeT VTR D L A RERMIE U THRIBIE 20%~40% (LR 300 J7/3—>~700
TIN=") BNHDHR, BEHICITEEZES TRET 2D THL LD L ThoT:,

F 14 HBHHIEE O SN

2% X R
Standard - High frequency electronic ballast (High Frequency
Measures Electronic Ballast for Lighting).

Power for lighting controls (Power Control for Lighting).
High Efficiency Motor (High Efficient Motor).

Air-to-air heat exchanger (Air - to - Air Heat Exchanger).
Combustion air control device (Controller of Air Supply for
Combustion).

The reflective and fluorescent lamp fluorescent high
efficiency (Luminaries Reflectors & High Efficient
Fluorescent L.

Equipment to reuse waste heat (Heat - Recovery
Equipment).

Equipment with variable speed motor pump (Variable Speed
Drive on Pump).

Equipment with variable speed motor air compressor
(Variable Speed Drive on Air Compressor).

Insulation of pipes and surfaces (Insulation of Pipes and
Surfaces).

High frequency electronic ballast (High Frequency
Electronic Ballast for Lighting).

The device measures voltage (Voltage Regulator).

Incorporating * The motor is a Motor Pulley and belt transmission.
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2%

X R

other technologies

The cooler is a kind of high performance.

Replacing original equipment replacement.

Improving boiler combustion efficiency.

Equipped with a variable speed fan motor, engine cooling
air.

Equipped with variable speed motors used machinery and
equipment.

Installing Economizer.

Installation Absorption Chiller.

The use of dry cooling tower, a new high-performance
alternative to the original.

The use of high performance air compressors instead of the
original series.

The replacement of the existing boiler.

Using Highbay fluorescent T5 fluorescent species Highbay
the other.

Using fluorescent bulbs instead of fluorescent tubes, High
Intensity Discharge (HID).

Measures, in-
depth technology
demonstration

projects

The oval burner Generation Initiative

Dryers are successful, high-performance fabrics
Drying with heat pipes

And water treatment with ozone pretreatment
The liquid desiccant dehumidifier with

The use of heat pumps for heat

(tHFT : DEDE &R —A~X— 6 100 {ERK)

#* 1-5  fHELHIE O EHIE

MBIRERET DHE. TORMOX A | %i TelEMERPE =2 R/ £ % DEDE
W®%§§Ex Yo THiBh=RNIEEIND
HEEICHTE> L, ZORMOE RN ROERB e EMN T A& 245

75)%5

5 R 25 B 1,000kVA Kl O T B W Tk, MBI 20%70°5 30% & 2556

H5

ZORIEIIMBIETH Y | ET MBI

5 http://www.dede-subsidy.com/index.php/main

15




1—3—2 AMEKREREZES (BOD) IZX2RERXK
2 A EREREEZE S (Board of Investment, UL BOI) 1%, # A ~DFEIRBD =6,

MBS D OHEHAEFEIT L TRERFORALEEON G525 ¥ THEEET ORER
BHETH L, TORBMHIEOMELE 1-6 IZFE T,

# 1-6 ¥ A OFELERhHIEE DO FHE A

¥ % Jih i) BE AE
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3 h SE ) B ® [RENERNERE 2 E
o [RpRIEZEM | H 5 VILFFREZENSE
WA b DM A RE
BEOHFEAWERDO-D | @  FiGHIFED - DIERH)
DBEh ® MUK FE AR AR & O L fih
® Hili¥ i - Mk (Skill, Technology &
Innovation) ZA{EHET % 72 8 O ReHILEH
Rl Tl b oD e i ® EAFTEROBR
® g AFLDOR S
Bz & B 722 VRptL ® HiiT#E - HMEK - FiEOAE, SME AT
PRl (R oftiFEk)
@ T 4—TbEUT 44— RET 4 DIHDI
EAOANE, SEABLTTFFRT (6 v HH)
o SEDUFHN~DIEEIRFE
o LIFNHEFED - D M A OFFA]

(HAT - EBRHA8IT T2 1 OGRS 2012 4F)

@ ERYJ—HIE - BEVEREHIE

1987 N HIBEBAINLTWD HERY — UHIE ) 1L, &E%Z 3 2DV —\I4hF, Nra
7 B E AN D IZ ERAEELS T AHETH D,

72721, 2013 4F 1 A2 BOI /%3 S 7z 2013~2017 DO FiELERIR OB LTI,
ZOE ey —URlOBMEIEABEIL L, FEEELEMT ORIEICERT LI ERRE
NTWDT, YL 2013 FYXICFE T ETH 72, ZTNETIZ 2 BEEH I TEY,
2013 4 6 HIZHEINTZ A ¥ 2—)LTiE 2013 4 12 HIZIRE, 2015 EnbEfiE Sh
7oo 2013 FAEN BIRE o T KBUFEB) O EE T, FrEM O E T < 15 "TRetE
NEWERLN TS,

T JETRO A —AL_—Y =a—RHF (20134£1 A 23 H v =27 HERD
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(T : JETRO A—L—3)

@ HHFEDBEKEHZERD - DEMEIE

BOI (%, 2010 6 EEOEOUE, REAMN OB A (EET 2F0 BN D, Bl
FOREE A ET D RHRRIEE DO T D OREERNER A8 L7 (2010 /£ 4 A 23 HfHT
BOI 571 No,2/2553)

AERTIE, WEREMOMREEL L TETX - B XEEEFEZTEO TNDIEN, AT
X R BREAMERD 720 ORERFIEE 2 E D TV 5, Frilo BARBRNE LK
FMEZOLDDOEMEER 1-8 17T,

B, AEEIZBOTUL, YHEAHEEZ T HHMEAR, TH~OEAZRMHEZRA L,
ESCO FHELEETHAX—LE—DODORZ = LTHELTWS, ZOHE, KilE
DIERIZ LY | Bl ABLO GRS, IEAFTER OGRS Z T b D RN H 5, Ao
BEE) S — I - R EREHRIE 2 S, 7YY s MBI Z D o BOI BEEE A+
SRS Z LR TH D,
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“The integrated energy saving system at Food and Beverage factories
in Thailand™

Chrgamized by Renova (Previous fmown as Recycle one) ™
Supported by Ministry of foreign affairs of Japan (Japanese government)

Date ! 10 January 2014 (Fri)
Venue: Imperial Queen's Park Hotel, Sukumvit 22 (Sakura Room, 37" flloor)
Guest pax ; 50 attendees
Time : O8.00 — 12,00 am
Agenda
/. Registration D800 — 09,00
2, Opening address by DEDE 0900 - 0920
3. Kevnote by Embassy of Japan 049,20 — 08 40
4. Topic | by Recyele One (940 — 10.20

(The imtegrated energy saving efficiency
Sfor F & B factories in Thailand)
. Break 10.20 - 10,40
6. Topic I by AlAl 10,40 — 11.20
{ Technologics for integrated energy saving
efficiency for F & B factories in Thailand)
.Q&A [1.20—-11.40

Ly

FFEEFXEFFEFFFEEFIIXFFFFEFEEFEEEFXTEES

Remarks: Reservarion hay been required, pls return your hooking confirmation to fox
no, 2-256 9900 or email @ tana_sieidwisegroup.com

Contact information of organizer
Naoki Okada {RenovalPreviows nevn as Recvele onel)
okadarecvele f .com

Local corporative company

"TK Wive Group™

More information: PIs, call 080 613 7799 (from 8.00 — [18.00) or email
Forian, St R wisegrong, com

34 BIS—DOTV K
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About RENOVA (Formerly Recycle One)

REMN: VA
- Overview

Corporate profile

REN-:

R

SVA

= P'

® Founded:  May 30, 2000 (zero-waste day)
& Capiial: 1,190 milion JPY
(12 millicn LSO
& Havenue: 4,325 millian JPY, consolidated
{44 million USO)
& Employees: 178, consclidated

® Businesses, Green business development
Solar power genaralion
Plashic recycling
Resesarch and consulting
® Offices: Tokyo
® Faclones:  Saitama, Shizuoka
® Corporate Philosophy:
“Renew: For the Newer Environment™
REMNCWA, will pursua realization of the secure and
camfortable society through creation of the new
anvimnmeant. We will continue to lead such efforts
by leveraging the latest information, fechnologies,
and netwark,

Management team

& Yosuke Kiminami, President & CEC
Graduated from Kyolo University.

Waorked far McKinsey & Company before faunding
Recycle One (now RENOWVA},

® Daisaku Honda, Corporate Director
Graduated from Tokyo Instilute of Technaology.
Worked far Mitsubishi Research Institute before
joining Recycle One (now REMOWVA),

@ Daisuke Tsujimato, Comporate Direcior
Graduated from Massachusetls Institule of
Technology.

Warked for kcKinsey & Company before founding
Recycle Cne (now REMOVA)L

& Norimasa Matsuyama, Corporate Chrector
Graduated from Saphia Univarsity. USCPA
Warked for Kumagai Gumi, Goldman Sachs
Realty before joining Recycle One {now
RENOWA).

® Tadashi Mizushima, Corporate Director
Fomer CFO of Unison Capital, vice president of
CQuartur Leaps, and current CEC of PNB Asssat
Managemeant.

Sicpgrgh £ 110k RO, be Al ahie i - g
Clrmats and ey S-clulr'.lns EE‘JO’JH Ine: Iﬁlw.!:E!??ﬂ-l'f{!’.l crAniGErssnie com M
REMN: VA
About RENOVA - Businesses
Businesses Group companies
Research and consulting | ]
® Research and consulting service Eeirs Factary

: — % for public and private seciors.
® Cavers wasle management and
recycling, energy consanvation,
renewable energy. soll
contamination, asbesios, etc,

Business development and operation
Plastic recycling

® Recycling factories for waste
- E Sinciics R hodaet s dnd
mmpnmu’fng of recyclad
ﬂ ‘. o T o of argest factories in Japan
in the industry.

Renewable ml-rgy

{Plasiic racycling, 21 tid)

Graen Loop
1Plastic recyeling, 91 bid)

Hissan
(Compowiding, 406d)

<. Fultau Salar
{Salar power generation,

E mwamﬁnn af
E L ﬁnﬂd thie mﬂ’ w““ Iﬂ | Bulgo Heka Salar
the large-scala sotar busingss in (Sl power ganeration,
% Japan. {300 MW undear 12 M)
develapment)
Togprght £ BI04 SRR, b Al il T - *

Clrmats and ey S-clulr'.lns REMOVA, Ine. BT-R57P4-0600 ce-nfcgiveaysiel com

I:unﬁ:l:_lnlia-l



REMN: VA

Ahuut RENOVA - Our Clients

&E}ﬁﬁié‘ < RE#% MAFF -an
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A *;“' ! t ialzifa' E-;xs # Mitsubishi Corporation
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dlLEEDbE I Dusigring The futurs
AJINOMOTO. _FamilyMart M58 Bofl=ES i

WATAMI, eBrmERR RECRUIT knc/ JL
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Results of FS
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REN: VA

Objectives of MOFA/JICA FS
[ 3
Develop system installation plan for 3
preceding factories.

Identify other energy saving opportunities
through meetings and a seminar.

Develop ideas for new ODA schemes.
(CAPEX subsidy, capacity building, etc.)

T A R T A — 1

&
Clirmats and Energy Salubians: REMOVA, Inc. 00257740600 ce-nfcgiresnie com I"_.r|r|F|1|_||1I|:_|| 4

(Reference) RENL VA
FY2012 NEDO Study and MOFA/JICA FS

[ 3
FY2012 (NEDO) FY2013 (MOFA/JICA) FY2014 - 7(MOFA/JICA)
Study on Eco-Industrial FS on energy conservation / ODA program on
Estates for production process energy conservation?

® Surveyed # Develop system # Start implementing
environmental installation plan for 3 ODA program, as
issues/needs at preceding factories. appropriate, when
industrial estates. ® Conduct preliminary ready.
(waslawater reatmant, waste energy audits and (capacity building?)

managemant, renewable
k develo roposals for 5 - # Expand ene
enargy, consarvalion, ir F P F F rg}"

pollution, and soil peliution, 10 food/beverage conservation efforts
ele.) factories. to other factories on
® Energy conservation ®Discuss with Thal business basis.
demonstrated the partner candidates and
highest demand. develop business plan.
® 4 factories requested @ Develop ideas for ODA
further discussions program to promote
and proposals. energy conservation.

I"_.nnF|1|_||1Ii5|I

Tyl £ 3104 SEHCRR, e A dghiv, mome ]
Clrmats and Chegy Salulians: BENOVA, Inc. 18157740600 ceniGgvesysie com



REMN: VA
MOFA/JICA FS Team Structure

Thal Governmental
Organization
Ministry of Energy |
- Other Related |
Authorities
Cooparation |~ =
q—p@i = Energy efficency diagnosis
Thal Food/Baverage Factories | (energy audi)
|+ Energy consarvation propasal
= Installation plan
Wrodle factory L . |
Drink factony Arrangoments I Cooparation
lce cream factory -
T W Qelp
Othar factories
Climats and Cnegy M;"R&gt::.ﬂ? urﬂ?-;';?;% ce-niGElrsenie L com Confidential i
REMN: VA
Contents

Energy Conservation Technologies

[T -
Crirnats and Energy Soiulians. RENCVA, Int. 1357740600 ce-infigirvose ) com Confidantial 9



Technologies: REMNL VA

1 - Energy Analysis Simulator

Energy analysis simulator Process aptimization

— = = -
-2 = -] =2
.' 'l
- i B
I " ]
- . = T
N2 = Ay T
- IB:" l -‘ T-
sl -1 3
.- -
- - mw
- - - .
= =3
= IR
= LN it =
e i B 9 =
= b g
R 4
- .-.'T_-. iﬂ-
— ‘s - 3

Structural analysis of energy consumption to identify optimal energy usage in the
entire production process. Ample references in Japan and South Eustmn countries.

Doy £ S GEMEAA, e Ay

Clrmats and ey S-clulr'.lns REMIVA, Inr |ﬁr-\.'r5?7"l4'ﬂ:f.| crAnlGErssnie com M

Technologies: REMNL VA

2 - Integrated Energy Saving Solution

\apor recompresen
systam (WRC]

e 3
-

Bear Production F'n:-cas:a\
|| F[ |1.

GO recovery &
l'ecmlEactiun Sysinm

tev Rl

Haat pump syatem
for paslsl.mz-ar

Praparsmun Ferrmnmlnn!Flltre_ltg'l Fackaging
) Botile washer haat Bioges recovery
Cagcde cotling Syatem by A bk

t

Slgrﬁﬂmnt energy saving achieved in Japanasa bmﬂm (Kirin, Asahi, Suntory)
Equipments implemented in the processes with higher energy consumptien based on
the energy analysis mmulatur to Impmv& anerﬂ}r »ﬂfﬁdancy and operation ratio.

LSRR, e

S e .--'
Clrmats and ey S-clulr'.lns ﬂE'JS"a."H Inr Iﬁlw.!rﬁ??"l-l'f{l’.l crAniGErssnie com M
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REMN: VA
Benefits of Energy Saving Technologies

L

20 - 40% energy savings
Operational cost savings
1 - 5 Year payback
Improved product quality

Water, odor, and GHG reductions

T T e —

Climats and Cnegy Sclul;::;;l‘:'-!l:'\D'Jﬁ. Ing. HT-3R570-0600 ce-nicgirecyiel com M 11

Reference: REMN: VA

Energy Savings at Breweries in ASEAN Region
. : o

® VRC, heat pump system for pasteurizer,

HABECO § biogas hoiler, caseade cooling system.
Bia Thanh Hoa ® 40% energy savings, payback 3 years.
(Vietnam)

#® Heat recovery from wort kettle, heat
HABECO pump system for pasteurizer, heat
Me Linh recovery from bottle washer, biogas buoiler,
(Vietnam) cascade cooling system.

® 30% energy savings, payback 2.7 years.

® Heat recovery from wort kettle, heat
SABECO pump system for pasteurizer, heat
Ha Tinh* recovery from bottle washer, biogas boiler,
(Vietnam) cascade cooling system.

® 20% energy savings, payback 3.9 years.
@ Heat recovery from wort kettle, heat

Lao Brewery pump system for pasteurizer, heat
Vientiane - 1, recovery from hottle washer, blogas boller.
(Laos) L) ] ®30% energy savings, payback 3 years.

" Tentallve -

Ciopprgh £ 310 GRHCAR, Inr, S i, e Connid I"I'
Climats antl Enagy Solulians: REMNOWA, Inc. 1H1-R57 000600 ce-nfedirmsais 1 com Lanhdanlial. 13




REMN: VA
Contents

L ]

RENOVA, Inc.

MOFA/JICA FS

Energy Conservation Technologies

=T A e T eI —

Clrmats and ey Sclulr'l'm REMOVA, Ine. BT-R57P4-0600 ce-nfcgiveaysiel com M 14

REMN: VA
Companies Surveyed / Visited During this FS

Company Product/service Slatus
1|Brewery Eear Defailed proposal
2|Beverage lactory Dk Detailed proposal
3| Moodle factory Instant noodie Dretailed proposal
4|Chamical fact-nf;.- Sorbitol Praliminary proposal
5| Seafood prosessing factory | Tuna can Diata collection
6| Seafeod prosassing faclory |Frozen seafood Initial meeting
Potential
cianta 7| Seafood prosessing factory |Frozen seefood Initial meeting
8| Collas fa:lnr:.r F':H:kEigE'rd calles Data collection
9| Cofee factony Coffee drinks Initial meeting
10{Ica cream faciory ice cream Praliminary proposal
11|Flour mill Fhour Initial meeting
12 |Bakery Braadorumbs Initial meeting
13| Diary products Condensed milk. etc, Initial meeting
1|Leasing company Leasing sernvice Caooperatian under discussion
- 2|Bank Loan service Caaperation under discussion
el I 3[E5C0 company Guaranteed ESCO service |Cooperation under discussion
4 |Enginesering company Engineering service Joint work under progress
5| Equipment manufaciura Energy saving eguipmant | Joint wark under progress

=T A e T eI —

Clrmats and ey Sclulr'l'm REMOVA, Ine. BT-R57P4-0600 ce-nfcgiveaysiel com M 13



Case 1: Energy Conservation at Brewery REMN: VA
Overview of Proposal

\Wort kistile hest CO2 racovery & Hesal purmip spsbarm
recovary systam liguafaction system for pastaurizar

"I -gu

3 "Z.. :
Beer Produciion Proces )
o : R

Praparation Brawing Farmantation Flh.rqh-:_m\ Packaging

Bortle washer heat

Caacade cooling syateém FRCOA R By AR

P — o |

B TR P e e — —
Clirmaty antd Enamgy S-clulr'.lns FREMDVA, Inc. HHT-JR577-0600 ce-niciirseye.com Confidential

Case 2: Energy Conservation for Beverage Factorgen: va
Overview of Technologies and Benefits

Technology Description Processa CAPER Cost savings Payback

apor recovery from the won

Wort keftia heat | kettla at a higher tampersture) o o0 | 50 050 000 THBY 10,000,000 THByear] 3.0 yearg|

TECovERy Syslam b b s for the packaging
procmss and CIP
Evaporatng condensor Tor
heal recovery In 02
COZ recovery and liquetaction and cooling

K,
fiquefaction system i ey I COZ gasification Fermentation 5,000,000 THE| 1,500,000 THE\vear| 3.3 years|

to eliminate the nead for hot

waler and chillars
Heal pumps far bemperature
conbral of the pastewrizer o
Heat purnp system for rocuce the steam
: Peatevrizin 40,000,000 THE] 22,000,000 THEvear] 1.8 years]
pasteurzar consumption. {&lso laads to el ¥

consistent beer guality and
less botlle breakage. )

Thrae step cascade cooling
sysbam instead of the hwo

. furliee | .
Cascade cooding systam stop syt (o I 0l Cooling etz furlbir inwestastion
afficiancy
Heat recovery from the bottle
Bl e washear to reduca the heating | Pachaging Meiad furlher invesbgation

FRCENATY. S5 1M load of the washar.

B TR P e e — =
Clirmaty antd Enamgy S-clulr'.lns FREMDVA, Inc. HHT-JR577-0600 ce-niciirseye.com Confidential



Case 2: Energy Conservation for Beverage Factorgen: va
Overview of Proposal

L ]

Hzal recovery from aie
comgressos and

—_—

.- T"

Small, high efficient
boilar

I
|
_—,
I~ -}
|
I.

L[ I .=

—ﬁ —--

/

producst cooling

Wialer coaled &
canditioning system

LT y=—T iR T e —

I:nnﬁrl:_lnlia-l

Tiog
Clrmats and ey Sclulr'.ms REMOVA, Ine. 101557740600 ce-dnfcgirecyie 1 com

Case 2: Energy Conservation for Beverage Factorgen: va

Overview of Technologies and Benefits

L ]

Semall, high efficiency
boiler

tas better handle heating load
changes in [he balch process,

pasleunzing

Tachnology Crescrizdion Prucess CAPEX Cosl savings Payback
Heat recovery from tha air
Heal recovery from as |compeessorns of baltle Bowers Nising dnd
compressors and procul | and prododt cooling aftar the EEItEngrEi;'I @, 000 D00| & 70,000 2.4
cooling pasieurizer, to be used for B g
pra-haating
Multipéz emall. efficient boilers| Pra-ming
and Meed furthes investigation

Waler-tocked cociing [ower

=

replacing the cutdoor ;
Water-cooled alr Air 4
c 550 Meiad furlhes Pvestigation
condiiening syslem comprassorunit of the | o et westi
existing air conditicning
EYELEM.
i 1AL ERHORAA, e Al i, e - I:r_lnﬁl.'lF_lnlia-l

Tiog
Clrmats and ey Sclulr'.ms REMOVA, Ine. BT-R57P-0600 ce-nfcgireoysiel com
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Preliminary ldeas for an ODA Program :

REMN: VA

Capacity Development Program in Energy Efficiency

Workshop

Workshop to deepen understandings for
integrated energy conservation systems and
to consider promotional measures

Candidate participants
JICA, DEDE, PEMTC lecturer
REMOWA, Ai-Al Energy
Food and beverage factories, financial
institulions, engineenng companies

Tentative agenda
® |ntroduction of energy consarvation
systems for food and beverage factories,
® Casa studies,
Discussion on promotional measures.
Sita visits to case study factories,

Japan Visit Program

Site visits to Japanese factories with energy
conservation systems installed and
manufaciure of such technologies,

Candidate Participants
® Engineers from DEDE
® Thal engineerng companies
® Thai food and beverage factories

Tentative agenda

® Site visits to Japanese factorias with
enargy consarvation systems installed.

® isits to manufacture of enargy
consanvation technologies.

® |acture on energy consen/ation
technologies.

® Lectures on related policies in Japan.

e T y=T TR e —

¥
Clrmats and Chegy Salulians: BENOVA, Inc. 18157740600 ceniGgvesysie com

wugeniu = Thank you

Confidantial

REMN: VA

.
L

Let us work together to accelerate
energy conservation in Thailand.

vounaniu T hank
You

B T T T T e r—

Clrmats and ey Sclull::l'm REMOVA, Ine. 10157740600 ce-nfcgirecyie 1 com
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Ai-Al Energy Associates

Energy Saving System Technology

10 Janualy201 4
Shigeru Sakashita

Al-Al Energy Assaciates Co., Lid.



Ai-Al Energy Associates

Energy Saving System Technology

m] 1 ic ed of r i
Economical need of Ene Savin

0 Concepl of Cleaner Production

O Energy Saving Technology

O Heat pump as the Energy Saving Technology

] History of Heat Pump in Brewery

O Virtual Factory as the Energy Saving Tool

O Reference of Energy Saving CDM

1 Economical need of Energy Saving Ai-Al Energy Associates

Factory Management/ Break Even

Point Anal

World wide incregse
of the Energy Cost
Push up the Break
Even Point.

Baock ground
=industnalization.
=exhaustion of
resources

>populalion increase,

Brece-even poin|
skifts 1 Righer

3 sales omount

arvd less prafl




1.Economical need of Energy Saving Ai-Ai Energy Associates

Global warming Effect as External Diseconomy

Global Warming Effect it
is one of the huge /
External Diseconomy.

The effect aof Climate
Change may be
physical, ecological,
social or economic,

Externdl Diseconomy

should be change into . o [ ’

Infernal Diseconomy Difiide Uneer Rt
wt LIS IO econo

medical cost
wasla treatment cosl etc.

Concepl of Cleaner Production Aj-Ai Energy Asscciates

Definition of Cleaner Production (CP)

“Continuous application of an
integrated preventive
environmental strategy to
processes, products, and
services fo increase efficiency
and reduce risks to humans
and the environment”

-United Nations
Environment
Programme



Concept of Cleaner Praduction Ai-Al Energy Associates

Terms Related to Cleaner Production

0 Waste minimization
Pollution prevention

0 Eco-profitability

o Low/non-waste technologies

0 Zero waste emission

0 Green productivity

£ Lean manufacturing

Concepl of Cleaner Production Ai-Ai Energy Associates
Material Balance Model

Raw Finished

materials products

90 ——

all, ly —— 80

Product wast ti .
Product waste/ negative | Waste (material, water)

10

-




Concept of Cleaner Praduction Ai-Al Energy Associates

Improved Specific Energy Consumption

Specific Energy input | %, (_: Specific Energy output
100/90 100/90 >>
Energy saving Waste heat Reduction
Raw Finished
materials 100—— 90 products

L

Waste (material, water)
10

Product waste/ negative
economic value

Concept of Cleaner Production P T ——.

The Natural relationship in CP

Production efficiency
Improvement and Incragse
Energy efficiency in profl
impravement will
confribute to factory
management and
environment
conservafion.




Concepl of Cleaner Production
Ai-Al Energy Associates

Benefits of Cleaner Production

Reduced operaling cosis

Public health and environmental benefits
Improved worker health and safety
Reduced risk of liability

Improved corporate image

Improved global competitiveness

Energy saving Technology
Af-Ai Energy Associates

3 Approaches which conftributes

to Energy Saving in Factory

0 Production Technology > Process Engineering
0 Manufacturing Technigue > Manufacturing Engineering

O Energy Saving Technology > Thermodynamic Engineering

O Cooperation of these 3 kind of Engineer should realize o
effective Energy Saving System.



Energy Saving Technology
Ai-Al Energy Associates

Production Technology

0 Production Technology can save the Energy by....
Modification of production process.
Developing new process.

Developing new method.

Energy saving Technology
Aj-81 Energy Associates

Manufacturing Technique

0 Manufacturing Technique can save the Energy by....
Increasing productivity
Madification of Layout

Better operation Technigue



Energy Soving Technoloay
Aj-Ai Energy Associates

Thermodynamic Technology

O Thermodynamic Technology can save the Energy by....
Efficient Use of Energy; Cascade use of Heat
Heat recovery and Recycle; Heat Pump
New Energy generation from Waste; Biogas utilization
Technology from Waste water & Biomass Energy

generation from Waste.

Energy Efficient improvement of Equipment

Heaal Pump as the Energy Saving Technology
Af-Ai Energy Associates

Heat Pump as the Energy Saving

Technolo Pump & Heat Pump

Pump | Heat Pump ﬁ High temperature
=l ' Te
H Qh; kW/h

Fower requirement

[ Pr=t{G, H)
x.i Pr=0.1463*G"*H
A4 Grm3fmin

H:m

<

Power reguirement
Pr; f{Qh,dT)
Pr=0h/COP

COF; Coefiicient of
Perfaormancs
COPc={273.16+Tc}/|
Te-Te|

P

Qc: kW/h

Low tempergiure
Te

&

—



COP of Heat Pump

COP=output enargy / Inpul energy
1 Theorelical COP: Camol COP=[173.14+Tc)/[Tc-Te)
densing iemiperalyis Te: Boporative lempanaiune

COPec Economical Marginal COP

COPeEm: Envoorereidc sMMorcsno COF

erpirormaentol impoc! of elecificly Dar KWHE environmeniod impact of fuel per kv

Environmeartal impock; global waErming. poll itigen. et

Heal Pumip as the Energy Saving Technology

Af-Ai Energy Associates

Heat Pump for Air-conditioning

Winter Summer
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real Pump as the Energy Saving Technology
Aj-Ai Energy Associates

Heat Recovery by Heat Pump

Industrial Use

*
i
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» Usable Heat

Waste Heat _\

History of Heat Pump in Brewery
Aj-Ai Energy Associates

VRC; First implementation 1982

O Bamear for implamentation

Can not change the 10ton Vapor
operation condifion & L e247kWh
Frocess Engineer afraid of -
Kettle crash -
O Performance 1 000KW
COP: 73 [B50kWh)
0 Specification of VRC . o
Recover Vapor: 10ton/h ' COP; 7.37

- -' 3bar |
133 degree C

fMatar 1000kW ]



History of Heat Pump in Brewery
Ai-Ai Energy Associates

VRC; Vapor Re-Compression System

>Primitive and Efficient Heat Pum

Conventional heal recovery system VRO syslem

g L wrprrmfar

! .
-
zp DOP=15-20
Ai-Ai Energy Associates

1 Brewing Engineer

Analysis of Function and
Mechanism of Waort Balling >
reduction of evaporation ratio
10% to &.77%

O Process Engineer
Increase Efficiency of Cocker
Hedater] > Discharge pressure
ecame lower; 3bar(133dC) to
1.5kar(113dC)

0 Heat Pump Engineer

More effective utilization of
Energy



History of Heat Pump in Brewery
Ai-Ai Energy Associates

VRC; Latest VRC System

Vmpar lo Compr.
4.7 anh

Exi'*ulrﬂ vaspor

Staam comprassor
o 0w

Histary of Heat Pump in Brewery
Af-Ai Energy Associates

VRC; Comparison Table, First vs Lafest

Capacity of
Compressor 10t/h 4.7ton/h 5.3on/h
Tc 133 degree C 113 degree T 20 degree C
Maotor 1 000kW 200kWwW BO0kW

COP 7.34 14.7 7.4



"Wirtual Factary" Ai-Ai Energy Asscciates
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"Virtual Factory" Ai-M Energy Assaciates

"Virtual Factory"

as the Energy Saving Tool

O Understanding the process in detail
Understanding the energy usage mechanism In the process.

Making the Virtual Factory in computer is very effective to
understand the factory process mechanism.

O Virtual Factary is the communication feol for 3 kind of Engineer;
Production, Manufacturing . Thermodynamic Engineer .

O Virtual Factory verifies the theoretical energy consumption fo
compare with the actual data,

Virtual Factory accepts any changes easily and esfimates the
improved energy consumplion accordingly.

Energy-saving equipment and system can be also designed
and implementad in the Virlual Factory.

"Wirtual Factory" Al Epeg Assariateg

Energy-saving analysis using Virtual Factory

Virtual FE::T;L
{;?ucs’:l?\g} @ (Energy
saving Plan)
I 7
Compare fo Calculated O Design the energy saving

result with actual data.
Investigate the reason of
differences

Svsiem

Estimate energy saving
amaount

1tEnal 0ss =01 Y |'-!',‘L'."_'-i|'_:-i'l'~_f' study
mistake in oeation, avallable space
URI 34 budoet estimation
1 &1 -:_'|I:—_'-|. esHmation of -.:_-'_'--' Carbon
it b Emission Reduction

Iry to modify or adjust
actual factory operaticn .
R aconomical analysis; [RE
Iny energy -5(]'-,-I""Il.:_] PEF
operaticn referring to ]
Yirtual Foctory dala

Bk Proiect or not



"Wirtual Factlory"
Ai-Ai Energy Associates

Energy-saving activity

0 Search the points of losses and repair or modify them.

O Modify or adjust control system.

O Clean or medify the heat exchanger.

0 Add more data in monitoring system.

0 Add more and appropriate buffers with control sy_s_’rer"n in
order to keep high-efficiency operation for the ufility
equipment such as boilers and compressors.

O Add heat recovery or biogas recovery system in order fo
reduce energy consumption.

O Modify the production process itself,

Reference of Energy Saving with COM Al-Al Energy Associates

Reference of Brewery in Vietnam

- Thanh Hoa Beer

THH HM  BEENERY I

Established in 1987

ﬁEﬂkm from capital Hanai (3 hrs
car)

¥
: ilr qgnkjﬁj[pereang{oq‘u LiE ion
Eﬁ%ﬁl‘% n -'EE%'F to a?:n

1509000 certified in 2002
Eﬁﬁﬂnded production line in Apr

C city:8kL/brew m
R e

- E‘rjl}duEL:l_‘ Big Thanh Hoa, Vaans et R
igon, Hanol : :




Reference of Energy Sdving with. COM
Aj-Ai Energy Associates

Implemented Energy-saving Systems
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Af-Ai Energy Associates

Saving steam by reusing
the discharged steam

&,
Conventiona] hent recovery system VRC system

. A [y
Eabita Hewm :_Eh-. pa R
Lo ET '

has great energy!

X T
{ Discharged steam




Reference of Energy Saving with COM Aj-Al Energy Associates

VRC System

Wort Kettte: evaporatas about
2 tons of water in 1 batch. The
conventional systemn
discharges waste steam into
atmosphere

Scrubber: cleans the waste
zteam and generates hot
waler for pra-heating the
waort for the following batch

Reterence of Eneray Saving with CDM

Temperature of Showering
for fingl cooling zone is kepd
by Heat Pump Chiller stably,

O Heat Pump supply the
condensing heat 12 fhe first
heating zone to heat up
the bottied Beer.

Irregular operation
[starting.finishing and
temporary stop and
rastart).cooling fower
supply and recuperate the
heat of the pasteunzear
depending on the situation,




Reference of Energy Saving with CDM Ai-Ai Energy Associates

Biogas Recovery System

Wiste Water
from Brewhouse -
b e UASH (high
L 3 B U femperature}
[ |
t" A = | Bio-gas Boiler
W [ehs :
i
ﬂﬂTj .
I
]
{135 COmpressor :
.
Gias Holder FOR—

Steam Accumulator

Reference of Energy Saving with CDM Ai-Ai Energy Associates

Water conling from -
28°C to 5"C (Large temp. i

differential) .

Based on 1763KW (SIMTIR)
Conling laud. Displacement volume

i ) : of Compressor

Conventional Cooling System Cascade Cooling System

Basod on 1B (EDITH;
== S e Te=35°C COP=8.06

cor=487 | T&Iﬂ' W [ mam

Te=35°C Has o | 35| 32| 1o
| | a5 |15 | 1o T
| 8|8l
oger y | 35 | 0|35 Ta

Ta=0C | 11 Toinl L)
| e

na M| ean

5C
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Reference of Energy Saving with COM

Aj-Ai Energy Associates

i
i Hal
Viater . :
) Brewing et froxt
Amidiart Waliar AT
Temp. Tark
SE“CLk rr_l
}): —d
LI
Ethaned Bring Chiled Water I}
Tank E}IIH Tark | I| Wort
R It | cacler
12m! Far Werl Cooling II \
|
[Lsrig eisting 14my |}
Tark) .
o Saimiiew | Fermentzson
L 3.|:|3._1|:1:|-"!|"|._-|3:|| Tark

Aj-A1 Energy Associates

Dynamic Ice Storage &

Transportation System

Dynamic lce
S#ﬁru%]_ﬂ Tank

Jacket cooling

Alr cocler




Reference of Energy Sdving with. COM

Aj=-Ai Energy Associates

Comparison table of Transportation

Performance

Transport system Dynamic ice | Chilled water
Temperature B il oo Ll g 0°c/3°C
Specific heat

transportation 19.8W/kg 3.5W/kg
Diameter of Pipe 125mmNE 250mmMB
Required volume;

o winbar 5¥mé/h 332m*h
Required

pump power 5.5kW 30.0kW
Running cost 83yen/h 450yen/h

Cooling load is 1000Mcal/h
Head of pump s 20m

Reference of Energy Saving with CDM ATREENN .0t ey

Dynamic Ice System

Heat recovery from
NH, discharga gas
liz ke bl vater

b

-y .
Td: 110°C i,

Refrg. Comp. ==
Nod 100kW ™)

Refrig. Comp. =

.Reﬂ'ig. Comp. === i e
Mo.3 100kW T e Ji— Fermentation

4™ Hrewhouse WO

Refrig. Comp. = | = [ Dynanic loe Storage tank _
4°C, 170m3 J ek

Mo 100kW
To use existing refrigeration compressor 1o make dynamic ice

2= Beeshouse FT




Reference of Energy Sdving with. COM

Aj-Ai Energy Associates

Total Energy Saving Performance

O Energy-saving: 3,386 Toe

O COZ2 emissionreduction: 10,3746 Ton

Thank vou for your attention |
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