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Technical Directory/ TD
Database/ IHD)

2009

2010
Training/ OJT
IHD

(ONR N

2004 2008

2000 2003

(In-house

On the Job
TD
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Abbreviation

General

AHU Air Handling Unit

AVR Automatic Voltage Regulator

BMS building management system

CFL Compact Fluorescent Lamp

COP Coefficient of Performance

CSR Corporate Social Responsibility

DCS Distributed Control System

DB/BM Database / Benchmark

DHCR Direct Hot Charge Rolling

DO Dissolved Oxygen

DSM Demand Side Management

EE&C Energy Efficiency and Conservation

EEI Energy Efficiency Indicator

EM H/B Energy Management Handbook

EMS Energy Management System

ESCO Energy Service Company

FP Focal Point

FRL Fluorescent Lamp

GDP Gross Domestic Product

GMP Good Manufacturing Practice

GTG Gas Turbine Generator

HACCP Hazard Analysis and Critical Control Point
HVAC Heating, Ventilation & Air Conditioning
IDF Induced Draft Fan

IHD In-House Database

ISO International Organization for Standardization
JBIC Japan Bank for International Cooperation
KPP Key Process Parameter

LED Light Emitting Diode

oJT On the job training

PCB Printed Circuit Board

PROMEEC Promotion on Energy Efficiency and Conservation
SEC Specific Energy Consumption

SCADA Supervisory Control and Data Acquisition
SH Sensible heat

TD Technical Directory



TOD Total Oxygen Demand

TPM Total Production Management

VAP Voluntary Action Plan

VSD Variable Speed Drive

ASEAN & UN

ACE ASEAN Centre for Energy

ADB Asia Development Bank

APAEC ASEAN Plan of Action for Energy Cooperation
ASEAN Association of South-East Asian Nations

EAS-ECTF East Asia Summit - Energy Cooperation Task Force
SOME-METI ASEAN Senior Officials Meeting on Energy - METI

UNEP United Nations Environmental Program

UNIDO United Nations Industrial Development Organization

UNESCAP United Nations Economic and Social Commission for Asia and the
Pacific

Japan

AOTS Association for Overseas Technical Scholarship

ECCJ Energy Conservation Center, Japan

METI Ministry of Economy, Trade and Industry

Cambodai

MIME Ministry of Industry, Mines and Energy

DIME Department of Industry, Mines and Energy

LAO PDR

MEM/DOE Ministry of Energy and Mines/ Department of Electricity

PDEM Provincial Dept of Energy & Mines

EDL Electricite Du Laos

Thailand

DEDE Ministry of Energy / Department of Alternative Energy Development

and Efficiency
CPH Castle Peak Holoding PLC
ESCC Energy Saving Consultation Center



ACE

2005
.
oJT
.
. Technical Directory / TD
ACE Web site
. In-house Data base/ IHD
IHD



2010

2010

DSM

(ONR N

DSM

2010

EC

(ONR N

ACE

(ONR N

(ONR N

(ONR N

(ONR N



2000 ASEAN Center for Energy ACE
PROMEEC (Major Industries)

PROMEEC "Promotion of Energy Efficiency and Conservation”
oJT
(TD)
(DB) (BM)
ACE
1
2003
2008
2009
2010



IHD

TD



METI ASEAN

oJT
ASEAN
oJT
ECCJ ACE
()
9/6-9/13 OJT A
9/14
oJT A
Ministry of Industry, Mines and Energy/ MIME Mr. Lien Vuthy/
Mr. Khlaing Amradararith Mr. Khlaut Ousa Mr. Chhon
Chhim
Department of Industry, Mines and Energy/ DIME Mr. Chan Chourn, Mr.
Som Savath Mr. Koeut RA
A Mr. TY Puthy Mr. Chor Sambath Mr. Nop Chanra
ACE Mr. Christopher Zamora Mr. Junianto
ECCJ
A
1992 18
480kl1/D 10 t/h Bar

PG 75kwW
7.5bar 116 /



ECCJ
ACE

ECCJ ACE

t/h Bar



t/h t/h

170
0.9 1.2 1.05
170
180
220 35 5.0 A No.2
t/h 4.4t/h
1.05
CcO
Kcal/h
60 4 m2 1, 297
44 4 m2 531
37 35m2 2,116
3,944
0.5
60 40
70 80



PG

16

No.2

14 15

91.9%

60

14.6

No.



kw
38 -9
2.2

75kW
116 /

COP
kw

132kw

CIP

bar

COP

132 x 0.022

bar

bar

2.2

2.9kW

7.5bar

/Bar

bar

bar

COP



317 30
05

200m
0.5bar

bar

POWER |
STEAM |
WARM Water ™
COOLING. |

10



Total hot
water
management

Total steam

Wort cooler
at Brewing Sec.

drain recovery

Bottle cleaner at
Package Sec.

T —
8 coe e

Pasteurizer
at package
Sec.

ee 6l

0o0o
Onan

Beer cooler
at Filtration Sec.

1 step cooling

l e
LT
b L
A v
ML

L 2

2 step cooling

| Hot wort gy

Brewing w ‘j

F 3

Y
+ +

ik W
[ il i”a‘|

> ¢ &
F F

=

2 step cooling In In (out) out
Wort temp 94 17.4 13 (12)
lce water tem 4.0 74.4 _
PG temp o -0.6 14.3

m There are 2 Wort cooler in A Factory

1 step cooling & 2 step cooling like figures.
m 2 sfep cooling Wort cooler had better to change to T step cooling.
m Affer that, Refrigerant energy can be saved.

11




&

BBT

Whirlpool
Mash Kettle Wort Kettle Tank
Mash
Filter
e &
, ter
| ] 3 !

.

Wort
Pre Heater Pre Cooler
- Deareated Water -
Fermentation Equipment Bright Beer
g] @ Tank Tank
' 350HL x 6

@g

B T TNAAH
iR
| 4

E 600HL x 8
t

)

Wort
Cooler

L T
E & &

1l

12

Beer Separator Beer
Cooler p Cooler Beer
Filter

46

"| to Package >




A
Vapor 8% !:] shows EC potentiality
| exhaust | )
Mash Cereal o 1 I Wort Whirl pool Fermentation
Tun Cooker Tank Tank
| received 508 F i
aftar Mirod \&L received TG -'ﬂ?:}._/r w:::tl‘
| with Coreal =65C _ & boiled 100C @*ﬁ |
aftor hoated =70E _ME for T8min iy in 15min
i " osc |
S
TG
: Wort
7 Cooler
9 I T75-80C
SOHL
| B5C, 85C THEO FASHL Brew
30DHL! Braw

750HL
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Specifc Weter Consumption Spesiic Electical Power Consumpton
12000 = 2500
_=100m 55200-0
=5 800 . B2007 =
=2 6w I i nmg| | 25
S e
35 4000 I I I 12009 =
S 2000 I I a3
00
0.000
Jn Feb M Av My dn J A Sep Oct Nov Dec Jan Feb Mar Ar May Jun Jul Ag Sep Oct Nov Dec
month month
07 08 09 SSC/PrVim
10000 + 07SSCIPVIm
9000 ¥ = 08SSC/PrVIm
= . . y =-0.0259x + 903.19
= o \.»\\*:.\ 09SSCIPVIm
S 00 _
= ', i — line 07SSC/PrVim
E 500 . $ .
2 0 y = -0.0439x + 867.9 ' — line 08SSCIPHVIm
o ’ Goastiis
= A= 000 B0 —fre 09SSCIPMIm
E .
200
S a0
100
00
0 1000 2000 4000 5000 6000 7000 8000 9000
Production Volume(kL)
A 2007 2008
2009 3 1

men, machines, materials and methods
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VRC (Mechanical Vapor Re-Compression) System

Wort Kettle

* This system was developed for energy saving with the aid from

Japanese Government

Existing system

Discharged steam
has great energy!

Wolt from
Mash filter

80°C

heater

?0{] 96°C

100°C

Saving steam by
reusing the
discharged steam

New VRC system

Energy Storage Tank \VVapor scrubber

u YT

------------- .

80%85°C
= Exhaust steain

H

= Mechanical

= Vapor

H

= Recompressor

¥ Motor

: Electricity

: Live steam

2
N

Thermo 1 Live steam

78°C J - . ‘ Compressory
TPy | Wolt from H -.........._‘. ..... -
Lauter Tun Iaer Room | &
MPa m3/h
0.50 500
0.15 200
0.15 300
0.05 300
0.15 200

15



— Desulphurization system

Bio Gas E—
1000mmAqg
H.,S density:
H,S density: 210 opm Yy
150 ppm
\ to Boiler
H,S density: T
1500 ppm
| -
CH, Emission Nutrient
6000 Nim> day | || [
il _
g | Al
Bio Gas Microbial type Dry type
from Reactor Desulphurization Desulphurization
gquipment facility
(4)
oJT
A
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2010
Sokha Beach Hotel

ECCJ ACE MIME 37
(ONR N 10

17 30

ACE

SESSION I: Policies, Programs and Initiatives on EE&C
Outline and Achievements of PROMEEC Project
ACE  Mr. Zamora PROMEEC
The ASEAN Plan of Action for Energy Cooperation/ APAEC 2010-2015
No.4 Energy Efficiency and Conservation 2015
2005 8
PROMEEC 2000

Realized Activities/Outstanding Improvements through PROMEEC Project

FP  Mr. Vuthy PROMEEC
EDC/ Electricity of Cambodia 2008
210MW 2024 3,045MW EDC 9 25 US¢ 40
80 US¢
2024 2010
6
PROMEEC

Japan’s EC Policy and Measures and EE&C Experiences in Industries
ECCJ

17



JASE-World

SESSION II: EE&C Best Practices in Industries
EE&C of Unequal Compressors in DX - Active Heat-pipe and Intertwined Coil in Air
Conditioning Unit
Mr. John Budi H Listijono 2007 ASEAN Energy Award Heat
Pipe
DX Direct Expansion DX air-Conditionong unit

EE&C of Chiller Energy Management System
Mr. Thirumalaichelvam Subramaniam 2009 ASEAN Energy
Award
10

EE&C Best Practices in Japanese Brewery

VRC

Energy Audit Results and Recommendations
A Mr. TY Puthy

SESSION Il1 : The Way Forward

EE&C Measures for Industries

Development of Technical Directory, In-house Database and Online Energy

18



Information System ACE  Mr. Junianto TD
IHD

SESSION IV: Environmental Awareness and Financing
Situation of Environmental Awareness in Cambodia
FP  Mr. Vuthy
10,000MW 20MW

Situation of Environmental Awareness and Financial Support System in Japan
ECCJ

Financing Opportunities and Schemes in ASEAN
ACE  Mr. Junianto

QIA
BB R-22

(ONR N

19



Energy Audit Results for Utility Units in Cambrew

Energy Audit Report on Process Units in Cambrew

Outline and Achievements of PROMEEC Project
Realized Activities/Outstanding Improvements through PROMEEC Project
Japan’s EC Policy and Measures and EE&C Experiences in Industries
Using unequal Compressors in DX - Active heat-pipe system and Intertwined
coil can maintain the comfort condition during full load and partial load and
save up to 40% of opration cost
Chiller Energy Management System
Best Practices in Japanese Brewery
Energy Audit Results and Recommendations
Overview of Energy Saving Technologies in Food Industry (General)
Technical Directory for Major Industries and Buildings PROMEEC 2010-2011
In-house Database for Buildingand Industry PROMEEC 2010-2011
Online Energy Information System PROMEEC 2010-2011
Situation of Environmental Awareness in Cambodia
Environmental Awareness and Financial Support System in Japan
Financing Support System in ASEAN

Energy Conservation Technologies in Utility Plants
Energy Conservation in Industrial Refrigeration

20




PORMEEC

(ONR N (ONR N ASEAN
(ONR N 3
10 5 ECCJ ACE 2
ACE&ECCJ

()

10/4-10/8 OJT

10/11
Energy and
Mine Department of Champasack Province/ PDEM Ph.D Bounthong Dyvixay
ECCJ PROMEEC
10
OJT B
oJT
Ministry of Energy and Mines/ Department of Electricity MEM/DOE
Mr. Bouathep Malaykham/ Mr. Thammanonne
Nakhavit Mr. Viengsay Chantha
Provincial Dept of Energy & Mines/ PDEM Mr. Khampasong Keobandid
Mr. Paseuth keokhounmeung Mr. Thouy Phetsavanh Mr.Amkha
Sakhamdi
Electricite Du Laos/ EDL Mr. Khoonakhone Khinphoonsinh

Mr. Khampasong Lattanaphone Mr. Khamphanh Sosengdala Mr. Sayanh
Bouphavanh Mr. Phayvanh Manivong Mr. Bounchiang Keovilayvanh

B Mr. Kikeo Somesaway Mr. Somphone Phonthachack Mr.
Vongsavanh Syammala Mr. Nivanxay Khosana

21



ACE
ECCJ

Mr. Thouy Phetsavanh
Mr. Junianto Ms. Cindy Rianti

B
t/h bar
116.4 kW
PG
2 oJT
B
3443
HNCHNR
XP-3180-E
2343 04

22



t/h

40

6.1

6.5bar

7.9

No.2

bar
No.

15

180 220

(OF}

23

RO

t/h

180

200

35 50

220

80

t/h



kcal/h

68 4.2 m2 1,931
52 4.2 m2 938
36 39.7m?2 2,249
5,118
0.7
60 40
70 80
61 50 70
90.1%

10,000kcal/kg

116.4 kW

PG

24



55kW

7.0bar

PG

75

289 248 4.1

8.0bar

0.5bar

PG

65

5.0bar

25

7.2m3/

0.5bar

200m

17

295 258 3.7

0.1



Speciic Water Consumpton Spesic Electical Power Consumption
1400 %0 2
1200 =5 00
| 02008 o=
1000 a= 250
= W i B 2009 =0
5o 00 ] m00 sz @ r
=E 0600 moon = 150
=c= o L
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S 0200 ——— 25 80—
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« 08SSC/PVIm
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= 09SSC/PrVim
120.0 10SSC/PVIm
m  11SSC/PVim
T 1000 .
\% y =-0.0012x + 94.399 @ 12SSC/Prvim
8 80.0 - line 07SSC/PrVim
E’ .\\ y = -9E-05x + 50.158
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(%' 0.0 ! } f f t
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Production Volume(hl)
B
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2010 3 1
2008 1

men, machines, materials and methods

2009 2010
VRC
A
(ONR N
(ONR N
B
oJt C
(ONR N 9:30
C
(ONR N (ONR N
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2008 2009

PROMEEC
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14:00 ECCJ /

Mr. Thouy Phetsavanh 10/6 oJT
MEM/DOE PDEM EDL C Hotel ACE
ECCJ
C
Jao Ma Ha Chee Vit Pakse District
1969 1975
1994 10
2003 2
2005 2008
2008
15,514m2 , 115 5251m2 1 5
4 6 40 2
/ 18KBTU x 48 12KBTU x 95
(6 )100,000BTU x 2 1 50,000BTUx 2
[ 220V 50Hz / 4. 5kWx 1

10kW 7KW 1
2009  398,640kWh
835kip/kWh(0.1US$/kWh @1US$=8,080Kip)

12

ON/OFF LED
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2010
Champasak Palace Hotel IF

Mr.
Bounsoy Chit PSAONG: Deputy Director Cabinet of Champasak Province
SESSION I: Policies, Programs and Initiatives on EE&C
Outline and Achievements of PROMEEC Project PROMEEC ACE/

Realized Activities/Outstanding Improvements through PROMEEC Projects :
PROMEEC FP/

Japan’ s Energy Conservation Policy and Measures and EE&C Experiences in
Industries

SESSION II: EE&C Best Practices in Buildings and Industries
2010 ASEAN Energy Award ANA MANDARA

2009 ASEAN Energy Award Thai Cold Rolled Steel Sheet Public Co., Ltd.
Mr. Manop

Mr. Khoonakhone / EDL

a / Mr. Somphone b: / Mr. Nivanxay,
Beerlao 3. Mr. Sayanh of EDL/DSM

SESSION Il1 : The Way Forward

ACE

ACE

29



QIA

QIA

oJT

0805

LALLS R HE P S
FROUD TN CF ERIRGY EFF IR Y WA Cimyl rve 55 PRI N
ke ] T
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Energy Conservation Technologies in Utility Plants

EXCEL Sheet for Engineering Calculations

Energy Conservation in Industrial Refrigeration

Audit Data Sheets for Utility Plants

Energy Audit Results for LBC Champasak Plant (Utility)

Best Practice in Japanese Brewery

Energy Audit Result for Process Units at Lao Brewery in Champasack Province

Process Measure ltem

Existing Hot water & Wort flow st Brewing for Lao brewery in Pakse
Existing & New Beer flow in Lao Brewery at Pakse
Energy Data Table & Graph.

Outline and Achievements of PROMEEC Project
Realized Activities/Outstanding Improvements through PROMEEC Projects
Japan’ s Energy Conservation Policy and Measures and EE&C Experiences in
Industries
Ana Mandara Villas Dalat of Vietnam
Thai Cold Rolled Steel Sheet Public Co., Ltd.
Demand Side Management
EE&C Best Practices in Japan
Energy Audit Results and Recommendations a/ Process, b/ Utility, c/
Building
Energy Conservation Technologies in Utility Plants
Energy Management for Building
In-house Database for Building and Industry PROMEEC 2010-2011
Technical Directories for Major Industries and Buildings PROMEEC 2010-
2011
Online Energy Information System PROMEEC 2010-2011
Environmental Awareness and Financial Support System in Japan
Available Financing Windows in ASEAN

31



PROMEEC

(ONR N ASEAN
(ONRE
ECCJ ACE
ACE&ECCJ
11/22-26 (ONR N
11/29
oJT D

Ministry of Energy / Department of Alternative Energy Development and Efficiency/
DEDE Mr. Sarat Prakobchat Mr. Sayam Machima Mr. Pramote Pintong
Mr. Piriya Klaikaew Mr. Sittipol Kwangnok Mr. Pitcha Suthigul
Mr. Peanut Prajakwong

ENERGY SAVING CONSULTATION CENTER/ ESCC Mr. Nopporn
Watanachai
D Mr. Pisit Meesa-Ard Mr. Pirat Joypan Mr. Thanasate
Thanaraweewan Mr. Yongyut Suriyapananon Mr. Somchai Onprew
Measuretronics Ltd Mr. Jedsada Kulvisarut
ACE Mr. Junianto M Mr. Chanatip Suksai
ECCJ
1976 E D
30MUS$ 2,200
1 Ton/Hr Air
Compressor 2.5 MWH/ LPG 100 Ton/

3.93B/Kwh/h = 11.8¥/Kwh(@3¥/B) LPG
17.9B/Kg-LPG = 53.7%/Kg-LPG(@3¥/B)
1.2 %
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No.

No.

No.

2007

oJT D

0.6 [MPa]

(

15

( 1%

30
24+ 1

No.

0.75 [MPa]

/1h)
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No.

No.

23%



No.
6.93[m3/min]
84% 6.93/8.21
55kW 45kwW

17,490 [KWhiy] 11%

42.4kW
54%( 100%) 58,080 [kWhly] 36%
(v0.075MPa)
0.6[MPa]
0.675[MPa] 9,095 [kWhly] 6.5%
(v 0.0375MPa)

0.75[MPa] 0.675[MPa]

3[m3]
4,477 [KWhly] 3.2%
(v 10%)
(CTRL Systems UL-102R)
21%
9,570 [kWhly]
B 14
40 ) 5,940 [kwWhly] ( Hf )
9,794 [kWhly]
0O: 11% 5% 88,490Bath/y

11,500 kg-LPGlyr
205,850 Bathly
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(ONR N ESCC (ONRE

oJT
ECCJ
FP
2010
Twin Tower Hotel Ming Mueang Meeting Room
DEDE Mr. Thammayot Srichuai
11 PROMEEC
PROMEEC
Ms. Sukanya

Pipattraisorn/ Alpha Processing Co., Ltd.
Mr. Montri Vitayasak/ Thailamd Textile
Institute
Findings on Energy Audit from PROMEEC Activity Mr. Sarat/ DEDE
PROMEEC

FP

FP ECCJ oJT
FP

35



oJT

Guideline on Energy Audit in Electrical Equipments
Castlepeak Holding PCL. PPT
Preliminary Information of Audited Factory for PROMEEC Program
Overall Findings on PROMEEC INDUSTRY Activity
Group 1 Excel Sheet 2
Audit Result of energy-saving in Apparel Factory (Electric Facilities)
Group 2 Word File 5
Group 3 Word File 1
Measures - Savings
AGENDA / INTENSIVE SEMINAR on “Experience Sharing on Energy
Conservation in Textile Industry”
Japan Experience on Energy Conservation in Textile Industry
Thailand Experience on Energy Conservation in Textile Industry Alpha
Processing Co., Ltd. / Winner from Thailand Energy Award
Thailand Experience on Energy Conservation in Textile Industry Thailand
Textile Institute
Preliminary Findings On PROMEEC INDUSTRY Activity
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TD IHD

PROMEEC ACE
TD IHD
ACE
TD
TD
TD Technical Data Base PROMEEC

Technical Items  Directory

ASEAN Energy Awards Energy Efficiency Building Energy Management/ Best
Practices Building & Industries TD

TD Awards Web site  Rink TD Awards Web site

ASEAN Energy Awards
engine TD
ASEAN Energy Awards Access ACE
TD
ECCJ TD ASEAN Energy Awards
ACE ACE ASEAN Energy Awards Hard Copy
TD ECCJ Scan ACE
ACE TD ASEAN Energy Awards ASEAN
Energy Awards
TD

Data ECCJ
ACE Mr. Juniant
TD PS WS PROMEEC Member

TD System WS

Rink & Access
TD & IHDB Access Pont TD & IHD  Access
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IHD

IHD
EM Tool IHD
IHD
ACE
EM Tool
IHD Form & PPT
Data IHD
ACE IHD
ACE
File
Incentive Seminar ACE
Data ACE
ACE
IHD
Data ACE/ECCJ Trial Usage
ACE IHD IHD
Data Base Up Load
File
Master File 2009 (ONR Y Cambodia Hotel
Form
Specific Energy Use
ACE
ACE Excel 2003 2007
2007
IHD
Master File Cement Energy Management Questionnaire Food Energy
Management Questionnaire Textile Energy Management Questionnaire
File Up Load
Data ACE/ECCJ Trial Usage

38



ACE IHD

2007 [/ Food & Textile 2008 [ Textile

ECCJ
Up Load
File
IHD Sheet
2007
File
Master File
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IHD
ACE

ACE

PC

Data Base

Master

ECCJ



Fax

03 5543 3018
03 5543 3022




