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Abbreviation

EE&C Energy Efficiency and Conservation

TD Technical Directory

DB/BM Database / Benchmark

0oJT On the job training

EMS Energy Management Syastem

SEC Specific Energy Consumption

CSR Corporate Social Responsibility

SCADA Supervisory Control and Data Acquisition
COP Coefficient of Performance

DHCR Direct Hot Charge Rolling

EM H/B Energy Management Handbook

ACE ASEAN Center for Energy

METI Ministry of Economy, Trade and Industry

ECCJ The Energy Conservation Center, Japan
Vietnam

ECC-HCMC Energy Conservation Center in Ho Chi Minh City

MOIT Ministry of Industry and Technology
EECO Energy Efficiency and Conservation Office
HUT Hanoi University of Technology
Philippines
DOE Department of Energy
PNOC Philippines National Oil Corporation
PCIERO Philippines Council for. Industry & Energy and Development

MERALCO Manila Electric Railroad and Light Co.

Malaysia

PTM Pusat Tenaga Malaysia
Thailand

DOE Department of Energy

DEDEDepartment of Alternative Energy Development and Efficiency
BSI Bangkok Steel Industry Public Co., Ltd.
FTUIIE Federation of Thai Industries/Institute of Industrial Energy



ASEAN

ACE ASEAN

ASEAN

D
ASEAN
DB
DB ASEAN
DB
ASEAN
ASEAN
Inception Workshop

Workshop

Summary / Post Workshop ASEAN
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ASEAN

ASEAN
ASEAN Center for Energy
ASEAN PROMEEC (Major Industries)
PROMEEC " Promotion of Energy Efficiency and Conservation” ASEAN
ASEAN
ASEAN
ASEAN
ASEAN
0oJT ASEAN
ASEAN (TD) (DB)
(BM)
ACE ASEAN
1 ASEAN
ASEAN
ASEAN
ASEAN
ASEAN
(TD)
DB/ BM

oJT



9 ASEAN
Vietnam

10 15 ( ) ECC-HCMC

16 ( Thanh Cong Textile & Garment oJT

17 () Thanh Cong Textile & Garment oJT
ECC-HCMC

18 ) ECC-HCMC /

19 ()

~

Thanh Cong Textile & Garment  0JT

(1)
Thanh Cong Textile & Garment 1 Mr.Tuan Hung
ECC-HCMC: 15 (Dr. Nguyen Van Tuyen )
ACE 2 (Mr. Zamora, Mr. lvan)
ECCJ: 3

(2) Thanh Cong Textile & Garment
1967

US$ 70 million
5,400
216,000 m2
/ 65% / USA(69%) EU(8%) (23%)
1509001 1S08000

(3) OJT



(@)

TG800/1 279tly
80 9.4t/h
17-18% 34%( ) 28%(
)
13kg/h

ECC-HCMC




10 19 8:30 - 17:30

Liberty Hotel (Ho Chi Minh City)

Vietnam
Mr. Phuong Hoang Kim (Official of EECO, MOIT)
Mr. Huynh Kim Tuoc (Director, ECC-HCMC)
Dr. Nguyen Van Tuyen (Scientific Consultant, ECC-HCMC)
Mr. Hoang Thien Kim (Senior Consultant, ECC-HCMC)

Mr. Phan Nguyen Vinh (Specialist R&D Department, ECC-HCMC)

60
ASEAN Center for Energy (ACE)
Dr. Weerawat Chantanakome (Exceutive Director)

Mr. Christopher G. Zamora (Administration&Finance Manager)

Mr. lvan Ismed (Technical Expert)
Malaysia

Mr. Ahmad Zairin PTM
Philippines

Mr. Artemio Habitan (DOE)
ECCJ

(1) VIP

@

ACE

Dr. Weerawat Chantanakome ACE PROMEEC
METI/ECCJ

ECCJ

Vietnam ECC-HCMC ACE

Vietnam Government

ASEAN

MOIT Mr. Phuong Hoang Kim METI/ECCJ ACE

Policy and Initiatives on EE&C

Overview of EE&C Programs on ASEAN (Mr. Christopher G. Zamora, ACE)

ACE EC-ASEAN,SOME  METI EE&C

Initiatives and Programs on ECCJ on EE&C in Industry in Japan

-3

PROMEEC

ECCJ



ECCJ 3E

Overview of Plans & Programs on EE&C in Vietnam (Mr. Phuong Hoang Kim, MOIT)

€)) EE&C Best Practices in Industries

Case Study 1 ? EE&C in Cement Industry (Philippines DOE, Mr. Aretemio Habitan)

EMS EMS
SEC 13 Best Practices

Case Study 2 ? EE&C in Food Industry (Malaysia PTM, Mr. Ahmad Zairin)
PTM 48 13%
Cargill Kuantan 79,861GJ/ 24,0006/
PTM

Case Study 3 - EE&C in lron & Steel Industry
(Philippines DOE, Mr. Aretemio Habitan)
50 13 Best Practices

Case Study 4 - EE&C in Glass Industry (Malaysia PTM, Mr. Ahmad Zairin)
1992 8GJ/ton of molten glass
EU 4.8GJ/ton of molten glass EU

Results of Energy Audit in Thanh Cong Textile & Garment factory
(Vietnam, Mr. Phan Nguyen Vinh (Specialist R&D Department, ECC-HCMC))

EE&C Technology and Energy Audit in Textile Factory (ECCJ, )

17-18%

EE&C Technology and Enerqgy Audit of Electrical Facilities in Textile Factory
(ECCJ, )




@) The Way Forward

Barriers ldentified in Energy Audit and its Measures (ECCJ,

6 Thanh Cong Textile & Garment

Updates on Development of Technical Directory (ACE, Mr.lvan lIsmed)
Technical Directory (TD) Format D

Update on Development of In-house Database (ACE, Mr.lvan Ismed)

In-house Database
In-house DB

In-house Database for Textile Industry (ECCJ,

In-house DB
®)
Dr. Weerawat Chantanakome (ACE)
ECC-HCMC
0JT ECC-HCMC
EMS
ECC-HCMC 0JT



Mr. Zamora

ECC-HCMC

0JT

PROMEEC

0JT



0JT

1
Thanh Cong Textile Garment Company (TCTGC)
36 Tay Thanh Street, Tay Thanh Ward, Tan Phu District, HCMC
2
2007 10 16 ( ) 8:30 ? 17:00
2007 10 17 ( ) 9:10 ? 12:30
3
ECC-HCMC
Dr. Nguyen Van Tuyen (Scientific Consultant)
Mr. Hoang Thien Kim (Senior Consultant)
Mr. Phan Nguyen Vinh (Specialist R&D Department)
16
ACE
Mr. Christopher G. Zamora (Administration & Finance Manager)
Mr. lvan Ismed (Technical Expert)
ECCJ
Thanh Cong Textile & Garment
Mr.Tuan Hung Equipment engineer
4

Mr. Hung (Equipment Staff)

5 Thanh Cong Textile Garment Company

1967

US$ 70 million
5,400
216,000 m2
/ 65% / USA(69%) EU(8%) (23%)
1S09001 SA8000

Carding frame, Comber, Roving Frame, Ring Spinning,

-7



Cone winder

/9000 tons/year

Circulating knitting, Flat knitting

/10000 tons/year

Sizing, Warping, Weaving (Rapier, Water jet, Air jet)

/8 million meters/year

Jet dyeing, Scouring, Open-edge, Drying, Mercerizing,

Finishing, Inspection
/10000 tons/year for knitted cloths & 7 million meters/year for
woven cloths

Sewing / 20 million pieces/year

www . thanhcong.om.vn

TCTGC 2006
5-1 TCTGC (2006 )
Products, Energy Volume Toe Energy price
Casual Ware | Pieces 20,000,000
Fuel Oil t/y 7,932.676 7,989toe/y | 5,300 VDN/kg US C37/kg
Coal t/y 4,889 3,086toe/y | 7,050 VDN/kg US C10/kg
Electricity | MWwh/y 45,307 1,184 VDN/kWh | US C8.2/kWh
1¥ = 125VDN




0JT

ECC-HCMC
Nguyen Van Tuyen
ECC-HCMC

ECCJ

Mr. Phan Nguyen Vinh

Dr.
Mr. Taon

Dr. Phan Nguyen Vinh Mr. Hoang Thien Kim

ECCJ

Mr. Phan Nguyen Vinh

g-H20/kg-Dry Air

5

ECCJ



17-18%
70% 0JT
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TG800/1 279tly
80 9.4t/h
17-18% 34%( ) 28%(
)
13kg/h

ECC-HCMC
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9-1

9-1

TG800/1

9-1 Flow Diagram of Liquid Flow Dyer (TG801/1)

condensate steam

water return

S8s

u

Insulation on dyer and
heat exchanger

T~/ M

I::é— Liquid flow dyer 4
~

~—
[ T

(cooling) Water supply
(copling)

‘ﬁ_ Heat exchanger

* Liquid flow dyer —i

,'-'—'—"’_\

Heat recovery of hot
waste water

\
Liquid flow dyer BN
/

Heat exchanger

|

canal

(plate type) g} |

Underground

fresh water Waste water pit ¥ pit
(charge) (ground level)
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. . . Wipe-out 65min
Recipe of Dyeing Operation Lotoutwarniy () | zomin
(TG 800/1) Neutralize
Dye 90min
Let out warmly (?)
Neutralize
Cycle time 11 hours Let out warmly (?) 20min
Cycles perday : 2cycles wash 45min
40— Fabric quantity : 800 kg per cycle Let out warmly (?) 20min
Liquid ratio : 10 kg water per kg-fabric Let out warmly (?) 20min
20— Keepcolor 4
Duration —'—"J
100 / 98
80 /\ 80
60—
407
30
20_ v 1 L l 1 v v v v 1
80 80 30 30 30 80 30
I: 11 hours :I
(€D)
9-2 7
9-1
@

X
8 ton/

800 kg x 10 = 8 ton/
X 7 = 56 ton/cycle

-12

56 ton/cycle x 2 cycle/day = 112 ton/day




&)

80
30
40
10 30+10=40
=112,000kg/day x 1lkcal/kg x (80 ? 40) = 4,480,000kcal/day
®)
70%
7,000 kcal/kg
305 days
= 4,480,000kcal/day / 7000kcal/kg / 0.7 * 305 days / 1,000
= 279 ton/year
2

gc = a *SA*(tl ? t0) kcal/h

a = 2.24*(t1-1t0)"0.25
1l
t0
SA m2
qr = 4.88 *¢ *SA *[ {(t1+273)/100}4-{(t0+273)/100}*4] kcal/h
€ 0.3
50 140

Test of Insulation Materials

http://www.thaisekisui.co.th/

- 11



80
83 m2

Surface Area and Temperature

heat exchanger X
Redpe

Inside 80-98
— Liquid flow dyer temperature( )

Duration (min) 280

Liquid flow dyer
Measure

I Liquid flow dyer dyer 76-90
temperature( )

! Heat exchanger | 103
temperature( )

| Surface Area |

L(m) x Dia(m) SA(m2)
Dyer 6.0x0.6 83
Heat exchanger 20x04

qc = 2.24 * 83 m2 *(80 ? 36) = 8,180 kcal/h
qr = 4.88 * 0.3 * 83 *[{(80+273)/100}"4-{(36+273)/100}"4] = 7,790 kcal/h
g =qc + gr = 15,970 kcal/h

36

280 1 9.4
70% 7000kcal/kg 305

= 15,970 kcal/h /7,000 kcal/kg /0.7 * 9.4 hours/day * 305days /1000
= 9.4 ton/year

3

- 1R



9-2

g-H20/kg-Dry Air

9-3
9-1 3 3
2
9-1 Boiler Specifications
Boiler name Specification User Note
Steam #1 | Fluidized | Coal fired | 20t/h 7kg/cm? | Dyer, | Without
Boiler bed boiler Dryer, | recuperator
#2 | Flue Coal fired | 10t/h 7kg/cm? | etc. /economizer
#5 | boiler Coal fired | 10t/h 7kg/cm?
Hot oil | #3 Coal fired | 3.6GJ/h | 250 Dryer, | With recuperator
Boiler | #4 Coal fired | 3.6GJ/h | 250 etc. only
#6 Coal fired | 3.66J/h | 250

-1R




2 6
9-2 9-3
9-2 2
Measuring ltems Data
Kind of fuel Coal
Supply temperature
Chemical component (Weight percent) (Water 8%)
Fuel Higher colorific value kJ/kg
Lower colorific value (Dried state) 7,300kcal/kgx 4.187kJ/kg
Consumption | Total volume kg
Unit consumption 140kg/t-steam kg/h
Total volume kg
Water Feed water | Unit consumption (4,000kg/h)
Unit consumption per fuel | (7.143kg-s/kg-T)
Temp. at inlet of boiler | 30
Blow water | Flow rate kg/h
Combustion | Air volume supplied to boiler m3N/h
air Temperature | Inlet of boiler 35
Pressure 6.5bar(g) = 0.75MPa(a)
Steam Dryness of steam %
Steam generation 4,000kg/h
Gas volume m3N/h
Outlet of boiler
Exhaust Temperature | Suction side of fan
gas Discharge side of fan 123.6
Gas Outlet of boiler CO,: 2.51%, O,: 18.12%,
analysis CO: 102ppm
Boiler, duct surface temperature
Boiler load factor %
9-3 6
Measuring ltems Data
Kind of fuel Coal
Supply temperature
Chemical component (Weight percent) (Water 8%)
Fuel Higher colorific value kJ/kg
Lower colorific value (Dried state) 7,300kcal/kgx 4.187kJ/kg
Consumption | Total volume 6,000kg/d
Unit consumption 250kg/h
Total volume kg
oil Feed oil Feed rate kg/h
Temperature | Inlet of boiler 233 Actual temp. difference
Outlet of boiler 250 =7 12
Combustion | Air volume supplied to boiler m3N/h
air Temperature | Inlet of boiler
Gas volume m3N/h

-17




Inside of boiler furnace | About 400
Exhaust Temperature | Qutlet of boiler
gas Suction side of fan
Discharge side of fan 196
Gas Outlet of boiler C0,: 3.52%, 0O,: 17.0%,
analysis CO: 88ppm
Air heater | Air temp. Inlet of air heater 35
Qutlet of air heater
Gas temp. Inlet of air heater 400 ? «a
Outlet of air heater 196 + B
Boiler, duct surface temperature
Boiler load factor

€Y
- C69.7% HD5.4% S 0.4% N 1.5%
- T Ao
Ao = 8.89C + 26.7(H - [0]/8) + 3.33S
= 8.89x 0.697 + 26.7(0.054 ? 0.07/8 )+ 3.33x 0.004 = 7.418m*n/kg
- : Go
Go = 0.79A0 + 1.867C + 11.2H + 0.7S + 0.8N + 1.244W
= 0.79x 7.418+1.867x 0.697+11.2x 0.054+0.7x 0.004+0.8x 0.015+1.244x
0.08 = 7.880m*n/kg
- > Goo
Goo = Go ? (11.2H + 1.244W) = 7.880 - 0.704 = 7.176m°n/kg
- 18.12%
- m
m = 21/(21-[0]) = 21/(21 ? 18.12) = 7.3

(b)
- 7,300kcal/kg

- = 7300 x 4.186 x 0.92 = 28,120kJ/kg

- 30 = 125.8 kJd/kg

- 0.75MPa( ) = 2,765.6kJ/kg

- 140kg-coal/kg-steam TCTGC

- = 28,120kJ/Kkg

=L /L 1
(1,000kg/140kg)x (2,765.6? 125.8)kJ/kg/28,120kJI/kg
0.6705 (= 67.1%)

-1




©

18.12% 7.3
( ) 10t/h 1.3 1.45
1.2 1.3 123.6
0,75MPa ()
167.7 200
2.0 10.5
34.1%
m_ 2.0
- 5.3A0 1kg xkg
1.3kJ/m3nK
1.38kJ/m3NK
35
200
- xkg 200 xkg

[(5.3 + x) AmN/kgx 1.3kJ/mNK + xx Gom®N/kgx 1.38kJ/mNK]x (200 ? 35)
= xx 28,120kJ/kg
- Ao Go X = 0.341kg (= 34.1%)

(D

m=1.3
10t/h 4t/h

Wcoal = 140kg/t-sx (1? 0.386)x 4t-s/h = 343.8kg/h
Gc = mAox Wcoal = 1.3x 7.418mn/kgx 343.8kg/h = 3,315mN/h
35 (= Tcl)
Gh = [(1.3 ? 1)x Ao+ Go]x Wcoal
= [0.3x 7.418 + 7.880]m3n/kgx 343.8kg/h = 3,474mN/h

-10



Gh

Ge

200

9-4 A.
Q = Ghx (Cph/3.6)x (Thl ? Th2) = Gcx (Cpc/3.6)x (tc2 ? tcl) [W]
4t-steam/hx 140kg-coal/t-steamx (1-0.386)x (Go+(m-1)x Ao)m3Nn/kg-C

3,474.6m3N/h

(= Thl)

4t-steam/hx 140kg-coal/t-steamx (1-0.386)x mx Ao)m3Nn/kg-c

3,315.8m3n/h

Q = 3,474.6m\/hx (1.38kJ/mNK/3.6)x (200? Th2)
= 3,315.8m3/hx (1.3kJ/mNK/3.6)x (tc2? 35)

Th2 123.6 Q = 101,760W tc2 = 120
9-4 B. Tm Ta = 88.6 Th = 80.0
Tm = (88.6 ? 80.0)/Ln(88.6/80.0) = 84.2
K / 12 35W/mXK
30W/m?K
Q = Kx Ax Tm = 30W/m?Kx Ax 84.2 = 101,760W
40n?
- 101,760[W] (= 366,336kJ/h) 13kg/h
Te%perature A. Temperature calculation .
G: Fluid fl te [kg/h ~h
Gh|Th1 Q=Gn (cpn/3.6) (Thi—Thz) [W] (& Sggcifiocm;lgte[LJ%kg]Kciro[:n [kJ/r\]rl3NK]
T_ - (Cpc/3.6) teom te) (W] Suffix h:ll_—iightemp.mate_riz;ll
T : c. Low temp. material
Th :nl
Ta : I To B. Quantity of heat exchange ;; Exﬁt
Ltcl te2 Q=K A Tm
Here, Q: Heat exchange volume [W]
Ge K: Overall heat transfer coefficient [W/m2K]
(a) Parallel flow type A: Heat transfer area [m?]
A Tm: Log-mean temperature difference [K]
Temperature B Ta- To
Gh |Th1 m = Ln( Ta/ To)
T
{ T Th2 low type Cross flow type heat
Temp. [ Parallel flow | Counter flow Qxchanggr is the
' T Ta Tt | Tt | e anter
t1 g Tb Th2 —tc2 Thi—tc2 flow types.
(b) Counter flow type
9-4
(e)
9-5
4,000kg 1,000kg 80

(3,000kgx 30 +1,000kgx 80 )/4,000kg = 42.5

- 2N




7.4kg/h

x 4.187kJ/kgKx 4,000kg/h/28,120kJ/kg = 7.4kg/h

(42.5? 30)
100
e Qosed sysiom |
' l Contro | Softwater
: I [
: ] l
' ilerd
Ste@in draps X I I Boiler
: Recover V Boiler Flash steam
very tank [y \ — n ‘
f S’ \Cindensate Drain?gc_g/gm pump —
Condensate —  — e —
9-5
6
TCTGC
250kg/h 245 250 233
@
- 17 m 5.25
m = 21/(21-[0]) = 21/(21 ? 17) = 5.25
- m 2.0 3.25A0 1kg xkg
xkg
400 xkg
35
200
400 200
1.3kJ/miNK
400 TCTGC
1.38kJ/m3nK
xkg

(3.25+x) x Am3N/kg x 1.3kJ/mNK x (400? 200)

1kg

+ x GomN/kg x 1.38kJ/mnK x (400? 35)

- 21

= X X 28,120kJ/kg



Ao Go

x = 0.282kg (= 28.2%)

= 34,978kJ/hx 0.9 = 31,480kJ/h

- 292

(b)
200
0.4% 100
150
9-4
@
50A  25A
9-6
(m)
i | Pipe size Piping Valves Flanges Total bare
Fluid temp P length No. & EQ No. & EQ piping EQ
Steam: 150°C 50A 3m 6% 1.28m 20% 0.49m 20.48m
Drain: 90°C | 25A 5m 4x 1.21m | 10x 0.54m| 15.24m
50A-150 300W/m 25A-90 100W/m
190 80 20h/dx 300d/y =
6,000h/y

400W/mx 20.48m + 100W/mx 15.24m = 9.716W = 34,978kJ/h

31,480kJ/hx 6,000n/y / (28,120kJ/kgx 0.8) = 8,396kg/y




9-6 ( m )
Heat Radiation from Bare Steam Pipes
3000
/
Assumptignsg: sabal A
— Natural cpnyection, Ty
£ Hor{zontd! gipé, // 4
= Qutkide air ferhpl 2¢°G 5PA
< 2000 Surfage gmiss|vily: 0.7 1 |.¢
c r g
2 2 :
b= Z .77 1ok
o] /| Kd ¢
© 7 D A"
@ 1000 A L1 L ¥ | _+T8qA
© "/_4 9 "‘//, “
[} ¥ ," ,-‘;/ f‘S&
I A¢ft.o’,4'/ J=tT | LL-P
A L T [25A
S L L s
. il T
50 100 150 200 250
Steam Temperature (°C)
9-5
@
Fans Position of No.6 Hot Oil Boiler
Chimney
4 A X
# 6 Boiler Exhaust Fan
~ 4 Erez-ter 7| Dust _/_Q_
Collector '
Air Fan
(b)
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Composition of Air Compressor

I

| <Legend>

} AC :Air Compressor
| RT : Receiver Tank

} AD : Air Dryer

} AF : Air Filter

<Mo.1T AC room:=

A
D

=MNp 2 AC room=

AC1 AC2
kY 7k

AC3
kY

(Mote) The numberin the figure is tentative name . (No.1 2room, AC1T—ACTO)

10 17

AC5 ACS
75k 75k

(AC1 AC3)

6.1[kg/cm?]

(AC4  AC10)

6/9

7.1[kg/cm?]

AC10  3.7KW)

ACL AC3 AC5 AC6 AC8(6.9[kg/cm?],100[A]) AC10(6.2[kg/cm?],101[A])




Motor] Flow |Pres-| Type of AC/ | Variable| Manufac Manufac Remarks
No.| [kW] | rate | sure Cooling Capacity | -turing -turer
[m3/min]| [MPa] system method year
AC1| 75 12 0.65 Suction ? [HITACHI used machine
Air-cooling Valve ? diversion
AC2]| (75) No use
AC3| 75 12 0.65 Suction ? [HITACHI used machine
Air-cooling valve ? diversion
AC4| 55 9 0.65 [Screw Ditto ? [KoBELCO ditto
ater -cooling
AC5| 75 12.3 | 0.65 Ditto ? IHI ditto
ater -cooling
AC6|l 75 12 0.65 Ditto ? [HITACHI ditto
ater -cooling
AC7| 92 12.3 | 0.65 Load 2007  [FUSHENG 125HP made
ater -cooling |Unload in Vietnam
AcC8| 92 12.3 | 0.65 Ditto 2007  JFUSHENG ditto
ater -cooling
AC9| 92 16 0.65 Ditto 2003  JFUSHENG ditto
ater -cooling
AC| 90 15 0.65 Ditto? 1998  [SULLAR Made
10 ater -cooling in USA
10
15%
50% 7.5%
250
S
ECC-HCMC

- 728
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ACE EE&C-S MTI METI ECCJ

Agenda
SEMINAR ON THE PROMOTION ON ENERGY EFFICIENCY AND
CONSERVATION (PROMEEC) FOR MAJOR INDUSTRIES IN SOUTHEAST
ASIA
19 October 2007, Liberty Hotel, Ho Chi Min City, Vietnam

8.00 - 8.20 | Registration
8.20 - 8.30 | Opening Remarks by Dr. Weerawat Chantanakome
Representative from ASEAN Centre for Energy (ACE)
8.30 -1 9.3 Opening Statement by Mr. Taichiro Kawase
General Manager, Energy Conservation Center, Japan (ECCJ)
9.35 - 9.40 | Welcome Remarks by Mr. Phuong Hoang Kim
Representative from Ministry of Trade and Industry (MTI)
9.40 - | 09.15 | Group Photo Session and Coffee Break
Session 1
Policy and Initiatives on EE&C
09.15 | - | 09.40 | Overview of EE&C Programs of ASEAN:
Presented by Mr. Christopher Zamora (ACE)
09.40 10.05 | Initiatives and Programs of ECCJ on EE&C in the Industrial Sector in
Japan:
Mr_Taichiro Kawase, ECCJ
10.05 | - | 10.30 | Overview of Plans and Programs on EE&C in Vietnam:
Representative from Ministry of Trade and Industry (MTI)
Session 2
EE&C Best Practices in Industries
10.30 | - | 11.00 | Presentation: Case Study 1 Cement (Philippines)

Best Practices for Energy Efficiency and Conservation in Cement industry
in the Philippines ? DOE - Mr. Artemio Habitan

11.00 | - | 11.30 | Presentation: Case Study 2 Food (Malaysia)
Best Practices for Energy Efficiency and Conservation for Food Industry
in Malaysia ? PTM ? Mr. Ahmad Zairin

11.30 [ - | 12.00 | Q & A Session

LUNCH

13.00 | - | 13.25 | Presentation: Case Study 3 Iron and Steel (Philippines)
Best Practices for Energy Efficiency and Conservation in Steel/lron
Industry in the Philippines ? DOE - Mr. Artemio Habitan

13.25 | - | 13.55 | Presentation: Case Study 4 Glass (Malaysia)
Best Practices for Energy Efficiency and Conservation for Glass Industry
in Malaysia ? PTM - Mr. Ahmad Zairin

13.55 | - | 14.20 | Presentation: Result of the Energy audit in Textile Factory:
Presented by Local Audit Team Mr. Vinh

14.20 | - | 14.45 | Presentation: Result of the Energy audit in Textile Factory:
Mr.Hideyuki Tanaka, ECCJ (Dyeing Machine & Dryer)

14.45 | - | 15.10 | Presentation: Result of the Energy audit in Textile Factory:

Mr.Kokichi Takeda, ECCJ (Electric Facilities)

- 27




15.10 15.20 | Q & A Session
15:20 15:30 | COFFEE BREAK
Session 3
The Way Forward
15:30 15:50 | Presentation: Barriers identified in Energy audit and Its Measures:
Mr_Hideyuki Tanaka, ECCJ
15:50 16.10 | Presentation: Updates on the Development of Technical Directory:
Presented by lvan Ismed (ACE)
16.10 16:30 | Presentation: Updates on the Development of Database/ Benchmark/
Guideline for Industry: Presented by Ivan Ismed (ACE)
16:30 16:50 | Presentation: In-house Database for Textile Industry):
Mr_Taichiro Kawase, ECCJ
Q & A Session
16.50 17.00 | Awarding of Certificates of Attendance
17.00 17.10 | Closing Remarks: ACE, ECCJ and Ministry of Industry, Vietnam
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9 ASEAN

12/3 oJT
12/4
12/5
12/6
12/7
0JT
(1)
Polo Mr. Teodoro
PNOC ( )
DOE Mr. Domingo
ACE Mr. Zamora, Mr. Junianto
ECCJ
(2) Polo
Polo
TOEly 2793  kWhly

CSR
(3) OJT

SCADA/



4)

a
b. COP
C.
d.
e.
f. DB
(5)
33,687 MJ
49,371 MJ
12,468 MJ 297L
() 35
40 56 39 121.8 MJ/h
50 5 29L/h
1.21-1.33
170-176
COP 4.1
COP




DB

DB




(1)

DOE PNOC PCIERO

Mr. Gunawan (KONEBA, Ind)
Dr. Luong (HUT)
Mr. Phubalan (PTM)

ACE Mr. Zamora, Mr. Junianto M
ECCJ Mr. Kawase, Mr. Takeda, Mr. Kuroda

(2)

1) PROMEEC
Mr. Zamora : ACE
ACE EC-ASEAN,SOME  METI EE&C
2)
Mr. Taichiro Kawase : ECCJ
ECCJ 3E
3)

Mr. Gunawan : PERSERO(Indonesia, former KONEBA)
KONEBA

MERALCO

PROMEEC



4)
Dr. Pham Hoang Luong : HUT (Vietnam)

SME
Phu Yen Phu Minh
COP
COP
5)
Mr. Marlon Domingo : DOE (philippines)
EC ways
6)
Mr. Phubalan Karunakaran : PTM (Malaysia)
JG containers
GJ
GJ/
GJ
7)

Mr. Taichiro Kawase : ECCJ



8)
Mr. Hiroshi Kuroda : ECCJ

9)
Mr. Kokichi Takeda : ECCJ

10)
Mr. Junianto M : ACE
(D)

11) DB

Mr. Taichiro kawase : ECCJ
DB
DB

3

DB

D



A CcoP

Q lcedurry
A Dr. Luong

Q

LiBr

(4)

(1) OJT1T Polo

CcoP

EU

LiBr

PROMEEC



(2)

3)

(4)

(5)

(6)

OB

SCADA

DB

2 ©

PNOC

CSR

oJT



(7)

PROMEEC

oJT

0JT



PROMEEC 0JT

San Miguel Polo Brewery(SMPB)
MacArthur Hi-way, Valenzuela City, PhilippinesCMC

2007 12 3 ( ) 9:30 ? 17:00
2007 12 4 ( ) 9:30 ? 17:00
2007 12 7 ( ) 9:00 ? 13:00

Mr. Marlon Rumulo Domingo(DOE)
Mr. Mmichaelle B. Anguluan(PNOC)
Mr. Rex Darell Vergel (PNOC)
ACE
Mr. Christopher G. Zamora (Administration&Finance Manager)
Mr. Junianto M (Technical Expert)
ECCJ

Mr. Wilfredo R. CAmaclang(factory manager)
Mr.Teodoro E. Elma(Engineering manager
5

5 San Miguel Polo Brewery

Polo
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Rice Cooker, Mash Tun, Wort Kettle, CIP Heat Exchanger, Yeast

Dryer
CIP
-2 S&T 1 S&T PHE
6-8 S&T PHE
9.4T/Hx5 12.55T/Hx 100psig
Screwl  93kW Piston 280kw centrifugal
261kwW
5000KVA x 34500V/4160V

screw, ammonia, suct/disch 1.93-2.4bar/12bar, motor
522kwW , 548kW , 360kw Condenser evaporative
condenser Evaporator S&T

screw, ammonia, suct/disch 3.79-4.14bar/12bar, motor
746kW , Condenser evaporative condenser Evaporator
S&T

2006
6492TOE/ 2793  kWh/
CSR CSR
TPM/KAIZEN
1SO9000/1S014000
Don Emilio
6
6)
7)
COP 8)

-11



6-1

pitching
temperature

Evaporation of water

cast wort 1340 hL  ~
percentage evaporation 10% -
90
unboiled wort x hL

(x—1340 /x =10/100, x = 1,489
water evaporated
1,489hL — 1,340 hL = 149 hL
540 kcal/kg = 2,260 kJkg
540 kcal/kg (2,260 kJkg)

149 hL x 540 kcal/kg = 8,046 x 10° kcal (33,687 MJ)

Wort cooling

cast wort 1,340 hL <
98 -
10 -

1,340 hL x 1 kcal/kg x (98 —10) 11,792 x 10" keal (49,371 MJ)

19,838 x 10° kcal (83,058 MJ)

Energy Storage System
Wort Pre-Run tank

-12



1,489 hL
72 ~ Polo
92 ~ Polo

1,480 hL x (92 —72)  =2,978 x 10° keal (12,468 MJ)

—

2,978 x 10° kcal (12,468 MJ)/ 8,046 x 10° keal (33,687 MJ) x 100=37%
Energy Storage System

Wort cooling

10
1,340 hL x 1kcal/kg X (98 —10) = 11,792 x 10° kcal (49,371 MJ)
98 10
10

9890 1,072 x 10° keal (4,488 MJ) 9.1%

9045 6,030 x 10° ked (25,246 MJ) 51.1

4535 1,340 x 10° keal (5,610 MJ)

35..10 3,350 x 10° kel (14,026 MJ)

vapor condenser

-13



83,058 MJ
Energy Storage System 12,468 MJ 70,590 MJ

vaporcondenser

vaporcondenser

2,978 x 10° kcal (12,468 MJ) 297L

10 4

10

Energy Storage System
Wort Pre-Run tank

-14



6-2

Double Deck Tunnel Pasteurizer 1600bpm

(BARRY-WEHMILLER VORTEX )
6m x 2.7m 0.5m x 30m
320 mL 1,500 bpm
0 4 35
50
49 40
68 56
61 51
44 39
A(m2) 6.0x 30.0 2.7x 30.0 2.7x 30.0
1/3 6.0x 10.0 2.7x 10.0 2.7x 10.0
Ta( ) 40 40 40

- 15




Ta( ) 56 56 56
Ta( ) 39 39 39
To( ) 30 30 30

Qn = [hex (Ta - TO)%®]x (Ta - To)x A (W)

hc 3.26

2.56 2.56

Qe = 5.68x £ x

{[(273+Ta)/100]* - [(273+T0)/100]}x A (W)

€ 0.95 0.95 0.95
Q1 = (Qn + Qe)= (30,741+33,853)W - 64,593kWh/h
- 233 MJ/h
50
35
Q1 = (Qn + Qe)= (19,600+20,221)W -
39,821 kWh/h
- 143.4 MJ/h
35
Q1 = (Qn + Qe)= (2,496+3,508)W -
6,004kWh/h
- 21.6 MJ/h
143.4 - 21.6 = 121.8 MJ/h
- 121.8 MJ/h /41.934 MJ/L
=2.9 L/h
2
60
35
320 mL
335 0.265 cal/g
1,500 bpm - 90,000 bph
60

320 + 335 x 0265 ca/ x(60-2) x 90,000 /h

o 2134x 10 kcd/h

893MJh - 2131L/h

- 16




320 + 335 x 0265 cd/ x(60-35) x 90,000 /h
- 9198x10kcad/h - 3851MJh - 918L/h
- 2131 L/h-918L/h=121.3L/h

233M3/h
4.6
50
2.9 L/h
140

5.6 L/h

Test of Insulation Materials

http://www.thaisekisui.co.th/

7-1
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(%)

(%) sso7 eni4

No.3 Boiler No.6 Boiler
6.7 bar 6.7 bar
9.4 t/h 12.5 t/h
170 176
(02%) 5.2% 3.7%
1.33 1.21
8.0% 7.5%
= 21/(21- O2%)
A
[ Fuel GitA Flue Gas
ue |
70 ase20—) ﬁn?—‘s—*/
GO ]
SB800°C
- //
40 // soo'C | —
30 _/ L — |
20 = BOO C A ———]
—— Pmatati
o r__,___,__-—»-*—‘"—"_—'—__.—_ 200c |
(8] o
1.0 1.2 1.1 1.6 1.5 24
Air Ratio, m
1.3 200

- 18



7-2 CcopP

CoP ( )
COoP COoP COP
COP
COoP
/ 12.2 bar(g)/34.1
/ 2.14 bar(g)/-8
COP (-8+273)/(34.1—-(-8)) = 6.3
COoP 6.3x0.83=52
80%
COP 52x08=4.1
R COP COoP
80%

Temperature difference between condensing
and evaporating, F

0 20 40 60 30 100 120
1.0 | | T 1 T -0

—0.9

COP of Standard V-C Cycle
COP of Carnot Cycle
<
o

—0.8

e
)

Ratio,

| | | | |

L ’I'emperaturcquﬂ‘erence betwean condensing
and evaporating, °C

60

-19



2007 12 4

(wet bulb temperature) 24
26.5
265-24=25
3
100%
1
3

Q=UxAx t

Q kcal/h
U kcal/m2h
A m2

Q=UixAi1x t=UzxA2x
U1/U2 = (G1/G2) ~0.8
0.8
Al/A2 23 2/3 t
34.1 26.5 341-265=7.6
26.5 +6.35=32.8

-20



to/ t1=(U1/U2) x (A1/A2) = (3/2)70.8 x (2/3) = 0.92
2=6.9x0.92=6.35

bar(g) 12.2 2.14 11.6 2.14
(Mpa)
34.1 -8 26.5+6.3 -8
=32.8

L = k/(k-1) x (Ps x Qs)/0.06 x [(Pd/Ps)™(k-1)/Kk} - 1] /n
k 1.31 at 15
Ps (MPa)
Pd Mpa
Qs
n 0.8

Ps x Qs
L2/L1 = [(PA/Ps)™M(k-1)/Kk} - 1]2/ [(Pd/Ps)M(k-1)/K} - 1]1

= [(12.6/3.14)"{1.31-1)/1.31} - 1]/ [(13.2/3.14){(1.31-1)/1.31} - 1]
= 0.96

7-3

#3 to PHE Fassen

-21



Speed Control of Pump by inverter |

To close of

A gy R AEeEM e a4
H (all head revolution 0 B Iver 'R Rating Point !
Hb 1(Qo, Ho, Lo) ]
HO ----] [
Ha
Hn B Now Operating Point
(Qb, Hb,Lb)
—— Throttled delivery valve
_\l'J GaaieRBITird)

C Operating Point

after number of rotations
down( No -Nn)

(Qb, Hn, Ln)

opened delivery valve

Glycol Pump #3

Motor Rating Lo 37.3 kW (50HP)
Input power Lb® 2.65 2.97 kW at 25Hz
a a a
1 kWc 2.81[kW]

a kic /( n/ o /(N XN
2.81/(25/60)3/(0.95 x 0.7) = 25.8[kW] = 34.6[HP]

a . 17.25[in]

a  120[USGPM] a  340[ft]

T, n n
n ( n/ 0)2x a (25/60)? x 340 59.0[ft]
Glycol Pump #3 30[ft]
n 59 30 29[ft]
b b

b v( n / ayx a Vv (59/340) x 120  50[USGPM]
b 29.3[HP]  21.8[kW]

-22



Ak

8-1

DB

8-2

b/n mb’

SCADA

DB

- kWe

DB

21.8/0.92 - 2.8 20.9[kW]

DB

vapor condenser

-23



33,687 MJ

49,371 MJ
12,468 MJ 297L
() 35

40 56 39 121.8 MJ/h
50 - 29 L/h

1.21-1.33
170-176

COP 41
COP
DB
DB

- 24




10

10-1 DB

Data Sheet for San Miguel Polo (Philippines)

Date & time

Heat recovery system in the wort cooler

Cooler type
Wort amount (m3/batch)
No of batch a day
Wort rate (m3/h)
inlet temp ( )

outlet ()
Water rate (m3/h)
inlet ()
outlet ( )

Performance curve of hot water pump (manufacturer)
Flow Sheet of heat recovery system around the wort cooler
(SCADA)

COP for new ammonia refrigeration system

Compressor type
No of compressors
Elec Power at design (kW)
at actual (kW)
Suction pressure at design (bar G)
at actual (bar G)
Suction temperature at design ()
at actual ( )
Discharge pressure at design (bar G)
at actual (bar G)
Discharge temperature at design ()
at actual ( )

Condenser type

Type of condenser

No of condensers

water temerature at vat at design ()

at actual ( )

Dry bulb temperature at design ( )
at actual ( )

Wet bulb temperature at design ()

at actual ( )

Evaporator type
Type of evaporator
No of evaporators
Lowest temperature of refrigerated rooms at design ()
at actual ( )
Glycol temperature at cooler inlet at design ()
at actual ( )
Glycol temperature at cooler outlet at design ( )

- 728




at actual ( )
Flow Sheet of new ammonia refrigeration system (SCADA)

Variable frequency drive (VFD) for glycol supply pump
Pump type
No of pumps
glycol rate at design (m3/h)

at actual (m3/h)
Discharge pressure at design (bar G)

at actual (bar G)

Performance curve of glycol pump (Manufacturer)
Flow Sheet of glycol supply system (SCADA)

10-2

URL

http://www.oee.nrcan.gc.cal/industrial /technical- info/benchmarking/benchmarking quides.cfm#b

2.16 SOME BREWERY PROCESS-SPECIFIC ENERGY EFFICIENCY OPPORTUNITIES

Brewing:

* Processing beer at high gravity throughout all major energy-using activities will reduce
overall specific energy consumption. In addition, the brewery will realize a de facto
increase of production capacity (better utilization of process vessels and equipment)
* Gradual operation of steam valves on the kettle will modulate demand on the boiler.
Control of steam use in wort boiling (programmable-logic controllers [PLC], personal
computer [PC] applications) using steam mass flow control will prevent energy wastage.
* Verification of the evaporation rate may reveal that evaporator is well in excess of
the adequate minimum (generally set by brewing researchers at between 6% to 8%) wasting
energy and water.

* Volume-based rather than time-based control on burst rinses and CIP flows will reduce
the volume of water used

* Reduction in boiling time (while still achieving the required evaporation rate) will
give a corresponding decrease in energy use.

* Recovery of high-grade heat from kettle vapor, using either spray condensers or heat
exchangers (spiral or plate), has significant energy conservation potential. However,
hot water balance in the brewery must be carried out beforehand to determine best uses
for recovered hot water. With the a id of PC or PLC, it is possible to obtain optimum recovery
of the highest-grade heat possible and storage utilization. Benefits include energy
savings, savings in water use and cost, and effluent cost savings. Heat recovery in the
brewhouse is often a key to more effective energy use in the entire brewers.

* Recovered heat from the kettle can be used for hot water preparation, as well as for
preheating of wort before boiling or with steam ejector or mechanical compressor for wort
boiling.

* The brewery hot water system should be optimally based on recovered heat utilization
rather than on heating cold water with steam or electricity. To optimize it, hot water
balance should be calculated for the whole brewery.

* Using heat-recovered hot water for functions such as CIP, bottle washing, and
sterilization should be investigated. Hot water storage tank capacities should be
calculated carefully to avoid hot water overflows and sewering.

* Keeping refrigerated areas as dry as possible (avoiding hosing down surfaces) will
significantly reduce the refrigeration load.

* Optimizing CIP, the reduction and re-use of rinse water and a reduction in temperature
of cleaning solutions will bring about energy and water savings.
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* Use of a low-pressure blower instead of high-pressure compressed air for conveying spent
grains may be more economical.

Packaging:

* Insulate to economic thickness bottle washers and tunnel pasteurizers and steam and
water pipes, valves, traps and the condensate system associated with their operation.
Major savings in steam and water consumption will ensue, with reduced requirements on
the HVAC load in the packaging hall and an improvement in the work environment.

* The (multiple) regenerative water circulation system in a pasteurizer requires optimum
balancing. Consider using a cooling tower for cooling water conditioning to bring
additional energy and water savings.

* Direct steam injection for heating water in pasteurizers and soakers results in loss
of condensate.

* Heat from bottle washers and the bottle/can pasteurizer can be recovered.

* Water from soakers and pasteurizers can be recycled

* Water from the filler vacuum pumps and cooling water from the baler hydraulic pumps
can be recycled.

* Review brewery-specific pasteurization requirements to achieve safe minimum
pasteurization units (P.U.). The review may result in a reduction of an unnecessarily
high P.U. and in energy savings.

* Installation of a heat recovery system from keg washer will save 40% of keg cleaning
energy and recover 85% of heat required for heating incoming water.

* Use of low-pressure blowers, instead of air compressors, would enable tank
pressurization during emptying without the use of CO, and without disturbing the protective
blanket of CO, atop the beer.

* Optimize the rinsing section in the bottle washer; check the sizing and positioning
of the nozzles; and tie the rinsing section function to the actual washer operation to
avoid wasting water.

* Optimize packaging operations to achieve the best line efficiency possible. Line
efficiency affects energy consumption to a great extent. Inefficient production results
in higher specific energy consumption due to losses when the line is idle. Additionally,
increased efficiency can result in a lesser number of shifts required to package the same
volume of beer.

* Conveyors running without a load waste electrical energy, lubricants and water;
contribute to accelerated wear and tear; and increase the power demand.

* Avoid using water hoses instead of brooms in areas where a broom and shovel will do
a perfectly good job (e.g., on spilled solids such as spent grains; and on broken glass
around fillers).
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R
S

AGENDA
INTENSIVE SEMINAR — WORKSHOP

PROMOTION OF ENERGY EFFICIENCY AND CONSERVATION (PROMEEC)
(MAJOR INDUSTRY') UNDER THE SOME-METI WORK PROGRAMME 2007-2008

City Garden Hotel, Makati, Philippines
December 6, 2007

08:30 — 09:00 Registration
09:00 - 09:10 Welcome Remarks by the Host Country
09:10 — 09:20 Opening Statement by ECCJ
The Energy Conservation Center, Japan (ECCJ)
09:20 — 09:30 Opening Statement by ACE
ASEAN Centre for Energy (ACE)
TeaBreak & Group Photo Session
09:50 - 10:40 Session 1: Seminar
PROMEEC Project : Outline & Achievements
09:50 — 10:20 Presented by ACE
Outline and Achievements of PROMEEC Project
10:20 - 10:40 Presented by ACE
Initiatives & Programs of ECCJ on EE&C in the Industrial Sector in Japan
10:40-12:00 Session 2 : Seminar
EE&C Best Practices in Food Industry (Part 1)
10:40-11:00 Presented by Mr. Gunawan Wibisono, Energy Management Indonesia
Best Practices in Food Industry in Indonesia
11:10-11:30 Presented by Mr. Phubalan Karunakan, Pusat Tenaga Malaysia
Best Practices in Glass Industry in Malaysia
11:30 - 12:00 Presented by ECCJ
Overview of Energy Saving Technologies in Food Industry (General)
Lunch
13:30-15:10 Session 3 : Seminar
EE&C Best Practices in Food Industry (Part 2)
13:30 - 13:50 Presented by Mr. Phubalan Karunakan, Pusat Tenaga Malaysia
Best Practices in Food Industry in Malaysia
13:50 - 14:10 Presented by Dr. Pham Hoang Luong, Hanoi University of Technology
Best Practices in Food Industry in Vietham
14:10 - 14:40 Presented by ECCJ
Best Practices in Japanese Food Industry (Brewery & Soft Drink)
14:40 - 15:10 Presented by ECCJ
Best Practices in Japanese Food Industry (Electrical Saving)
Tea Break
15:30 - 16:10 Session 4 : Energy Management Tools
15:30 - 15:50 Presented by ACE
Updates on Development of Database/ Benchmark/ Guideline for Industry:
15:50 - 16:10 Presented by ECCJ
In-house Database for Food Industry
16:10—-17:00 Session 5 : Discussion and Q&A
16:10—17:00 Facilitated by ACE
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1)Barriers and Measures in EE&C Promotion
2)Trial Use of In-house Database (Cement, Textile, Food)

COMPLETION of Activities

- 20




9 ASEAN

12/10

12/12 Dewina oJT
12/13

12/14 Dewina

12/17

Dewina Food International 0JT

(2)
Dewina 5 Mr. Nasir Nasuha
PTM 5 (Mr. Zairin Mr.Phubalan
ACE 2 Mr. Zamora, Mr. Ivan
ECCJ 3

(2) Dewina
100

PTM

5t/h

(3) OJT

350TOE/

2006



4)

®)

100-130

83,177Nm3/y

02

9.4%

194

02

4%

12.8Nm3/h




4%

17%

46 63 140 0.78
N 3/h
3,464kWhly
50%
6.2kW
7.2kwW
5.5bar 1.0bar 9.9kW
44 — 56 1.5kW




(€)) 34
24
Mr. Ahmad Zairin (PTM
Mr. Phubalan Karunakaran (PTM)
Ms. Norhasliza Mohd Mokhtar (PTM)

4
Mr. Iswan Nurbaso (Eastern Pearl Flour Mills)
Mr. Teodoro EIma (San Miguel Polo Brewery)
Mr. Tivakorn Jongmekwamsuk(CP Retailing & Marketing)
6
ACE Dr. Weerawat, Mr. Christopher Zamora, Mr. lIvan Ismed
ECCJ Mr. Kawase, Mr. Kuroda, Mr. Takeda
(2)
1
Mr. Taichiro Kawase : ECCJ
ECCJ 3E
2) PROMEEC
Dr. Weerawat Chantanakome : ACE
ACE EC-ASEAN,SOME  METI EE&C PROMEEC

3) Eastern Pearl Flour Mills
Mr. lIswan Nurbaso :



4)
Mr. Taichiro Kawase : ECCJ

5) San Miguel Polo Brewery
Dr. Teodoro Elma :
Polo ASEAN

BFW

COo2

6) CP Retailing & Marketing
Mr. Tivakorn Jongmekwamsuk :



SGA

BBQ

7) JG Glass Containers
Mr. Phubalan Karunakan :
JG containers

GJ
GJ

8) Food Center
Mr. Hiroshi Kuroda : (ECCY)

GJ



9)
Mr. Ivan Ismed : ACE
Technical Directory (TD) Format

In-house Database

10) DB
Mr. Taichiro Kawase : ECCJ
In-house Database
In-house DB
(©)
Q %
(4) OJT
1) Dewina Mr.Nasuha

2) PTM Mr. Zairin

3) PTM
PTM Mr.Zairin

D

PTM



(5)

4)

5)

6)
oJT

1)
to eat

2)

3)

PROMEEC

ACE

Dewina

Focal point

0JT

ACE

ACE

PTM

RTE, ready



PROMEEC 0JT

Dewina Food Industries Sdn Bhd
Lot 11, Jalan P/98, Kawasan Perusahaan Bangi, 43650 Bandar Bary Bangi, Selangor,
Malaysia

www . brahimsfood.com

2007 12 12 ( ) 10:00 ? 16:30 OJT audit at Dewina
2007 12 13 ( ) 10:00 ? 11:30 OJT audit at Dewina
2007 12 14 ( ) 10:00 ? 12:00 Reporting to Dewina

PTM ( )
Mr. Ahmad Zairin Ismail
Mr. Phubalan Karunakaran
Mr. Nor Hisham Sabran
Mr. Mohd Ibrahim Bachik
Ms. Norazean Mohd. Nor
ACE
Mr. Christopher G. Zamora (Administration & Finance Manager)
Mr. Junianto M (Technical Expert)
ECCJ

Mr. Mohd Nasir Nasuha (general manager)
Mr. Hj Mohd Zefri (senior engineering executive)

Mr. Syed Hassan (factory manager)

5 Dewina Food International



1988 Brahims
350TOE 2006

400kg

1987

2006 )
114,048 Nm3/y (
925,056 kith/y (

6-1

100
PTM
4.5 t/h
12bar 8-10bar
0.5 RM/Nm3)
0.29 RM/KkWh)
100 - 130
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Q
on
Qe

= Qn + Qe
[hex (Ta - T0)%®]x (Ta - To)x A (W)
5.68x & x {[(273+Ta)/100]* - [(273+T0)/100]*}x A (W)

Q
Qn

Qe :
Ta :
TO :

A

hec :

€

Qnl

Qel

W
W
W
m2
W/m2K 2.56
- 0.95 0.35

35
120 40

hcx (Ta - T0)>®]x (Ta - To)

2.56 x (120 ? 35) 25 x (120 ? 35) = 660.7 W/m2
5.68x £ x {[(273+Ta)/100]* - [(273+T0)/100]*}
5.68x 0.35x {[(273+120)/100]* - [(273+35)/100]*}
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295.2 W/m2zh

QL = 0Qnl + Qel = 660.7 + 295.2 = 945.9 W/m2
Qn2 = hex (Ta - T0)>®]x (Ta - To)
= 2.56 x (35 ? 30) %% x (35?2 30) = 19.1 W/m2
Qe2 = 5.68x £ x {[(273+Ta)/100]* - [(273+T0)/100]*}
= 5.68x 0.35x {[(273+35)/100]* - [(273+30)/100]*}
= 11.3 W/m2
02 =0nl + Qel = 19.1 + 11.3 = 30.4 W/m2

5m X 1.2
5x (3.14 x 1.2) = 18.8 m2
Q=(945.9? 30.4) x 18.8 = 17,211 W

16 / + 40 /
40/60 h/batch x 16 batch/d x 250 d/y = 2668 h/y
85%

H1 = 43.96MJ/N 3
17,211 W/m2 x 18.8 m2 x 2668 h/y
863.2 x 10° Wh/y = 863.2 x 10° kWh/y
3,108 x 10° MJ/y
3,108 x 10° MJ/y / 0.85 / 43.96 = 83,177 Nm3/y

50
140
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Test of Insulation Materials o
http://www.thaisekisui.co.th/

7-1

187 - 208

140

12 13
02

02 9.4

8-10 kg/ent
320Nm°/h
9.4%

194

NG 4%
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H1 = 43.96MJ/N °
m = 21/(21-9.4) = 1.82

AO = 0.268 x H1 = 0.268 x 43.96 = 11.78 N 3/N 3

G0 = 0.293 x H1 = 0.293 x 43.96 = 12.88 N 3/N 3
G=060+(n? 1) x A0

=12.88 + (1.82 72 1) x 11.78 = 22.54 N /N ?

- 7,213 N 3/h
m=1.2 0% = 4%
GO + (M ? 1) x A0
12.88 + (1.20 ? 1) x 11.78

@
1

15.24 N 3/N 3
- 4,877 N 3/h

: 200
1.306 kJ/ N ® K
30
Ox N 3/h
{[(320 - 0x) N 3/h/320N 3/h]x (7,213 ? 4,877) N 3/h
+ 0x N 3/h/320N 3/hx 7,213N */h }x 1.306kJ/ N * K
x (200 ? 30) = 43.96MJ/N 3x 10°x Ox N 3/h
Ox = 12.8 N 3/h
12.8N 3/h / 320N 3/h = 0.04 ( 4%)

17%

PTM

29
66

- 14



35

R
(1-R)x29+Rx66=1x35
R=0.17 17%
1-R
1
—>
R
— >
7-3
46 - 63
140
, A(m2) 3 25 1.9+3
Ta( ) 61 51 139
T0( ) 30 30 30
Qn = [hex (Ta - T0)>#]x (Ta - TO)x A (W)
hc 2.56 2.56 2.56
Qe = 5.68x £ x {[(273+Ta)/100]* - [(273+T0)/100]}x A
w
€ 0.95 0.95 0.95

-15




Qn(W) 562 2877 4418
Qe(W) 650 3495 5390
Qn Qe(W) 1212 6372 9808
!
kWh/h 1.2 6.4 9.8
MJI/Zh 4.36 22.94 35.31
MJ/ 2h 1.45 0.92 7.21
N 3/h 0.1 0.52 0.80
140
50
35
Q1 = (Qn + Qe)= (4,418+5,390)W - 9,808 W - 35.31
MJ/h
35
Q1 = (Qn + Qe)= (94+151)W — 245W — 0.9 MI/h
35.3- 0.9 = 34.4 MJ/h
N ( )34.4 M3/h/43.96MI/N 3 = 0.78 N
3/h
m

- 16




Dew on side wall

Condensing unit

-17

Damaged Ipsulation




Air spaces

No air space
in Packages

| Cold store | @ ®

P= Q+ Q7/COP

CoP COoP 80%

-18



N

—
(=

h

Coeflicient of performance

S
0
-40
« )
Q =Qn+Qe
Qn = [hex (Ta - T0)%®]x (Ta - To)x A (W)
Qe = 5.68x £ x {[(273+Ta)/100]* - [(273+T0)/100]*}x A (W)
Q W
Qn W
Qe W
Ta :
T0 :
A m2
hc : W/m2K 2.56
€ - 0.95

-19



29 &75%

21 27
Qnl = hex (Ta - T0)>®]x (Ta - To)
= 2.56 x (29 ? 21) %% x (29 ? 21) = 34.4 W/m2
Qel = 5.68x € x {[(273+Ta)/100]* - [(273+T0)/100]*}
= 5.68x 0.95x {[(273+29)/100]* - [(273+21)/100]*}
= 45.7 W/m2
QL =0nl + Qel = 34.4 + 45.7 = 80.1 W/m2
Qn2 = hex (Ta - T0)>®]x (Ta - To)
= 2.56 x (29 ? 27) %% x (29 ? 27) = 6.1 W/m2
Qe2 = 5.68x £ x {[(273+Ta)/100]* - [(273+T0)/100]*}
= 5.68x 0.95x {[(273+29)/100]* - [(273+27)/100]*}
= 11.7 W/m2
02 =0Qn2 + Qe2 = 6.1 + 11.7 = 17.8 W/m2

1 m2/store x 4 store = 4 m2
Q=80.17? 17.8 = 62.3 W/m2

20 - -25
29 o 39
coP 1.7
P= Q+ Q/COP

62.3 + 62.3/1.7 = 98.9 W/m2h
866 kWh/m2y
866 x 4 = 3,464 kWh/y

am2

-20



Composition of Air Compr essor | <Legend> _l
| AC :Air Compressor

| RT : Receiver Tank, PT: Pressure Transducer I
|_AD : Air Dryer, AF : Air Filter I

—_— = e ———a

AC3 AC2 AC1l
22kw 15kwW kw |
............................................................................. i
| /
Motor Flow Pres- | Type of AC | Variable | Manufac
No. | [kw] rate sure Cooling | Capacity | -turing Manufacturer
[m3/min] | [MPa] system method year
ACl| 44.5 5.4 0.85 [Screw load 1992? IngersolI-Rand
(60HP) Air-cooling | /unload uK)
AC2 15 2.424 0.75 |Screw load 1993 ATLAS
Air-cooling | /unload (USA)
AC3 22 3.6 0.75 [Screw load 1995 ATLAS
Air-cooling | /unload (USA)
/ 0.55 MPa 0.75 MPa
/
PTM

-21
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M otor Load Unload Net P
No. Mo Time Ave. Max. Time Ave PonX Ton Mo
[kw] tm[min] Ton[%] PolkW] ki tun[min] Tu[%] Pu[ki] [kw] [
AC1 44.5 318 49.0 39.67 40.87 331 51.0 17.11 19.44 38.4
AC2 15.0 325 50.1 14.70 15.52 324 4.9 7.4 7.36 49.4
AC3 22.0 315 48.5 2.19 21.32 334 51.5 11.91 9.79 54.1
Sum 81.5 36.59
1 AC1 AC2 ,
AC3 (1.7321x (AL A2 A3) 3x 436x 0.7 1000 [kW])
Power range Load Remark (Operation machine)
[kw] Time Ave. Max .
to [min] Tonl¥] Pon [KW] Prex [KW]
0 45 6.9 all machines unload
1 15 58 8.9 14 .85 15.46 | AC2
16-30 106 16.3 20.30 21.32 | AC3
31-45 245 37.8 37.31 44 .49 | AC1 or AC2+AC3
46-60 159 24.5 56 .19 60.86 | ACL+AC2 or ACL+AC3
61-75 36 5.6 74 .16 75.63 | AC1+AC2+AC3
total 649 100.0
Motor Load Unload
No. Mo Time Ave. Max. Time Ave
[kw] to[min] Tal¥] PoalkW] [ki] t[min] Tual%]1 Pun [KW]
AC2 15 385 88.7 15.60 16.03 49 11.3 5.35
) 48.5 50.1%
kw 45%
51.5 49.9%
) AC1 63.0%
24 5% 5.6%
1 7
14 .4kW



kW, = (39.67x 0.490 14.70x 0.501 20.19x 0.485)
(17.11x 0.510 7.41x 0.499 11.91x 0.515)= 36.6 18.6 = 55.2[kW]
18.6/55.2 = 0.337

5.6% 1.4 7
[m°]
/ A x 10 x A X X 1.293 x 273.16
2.987 vy [ka/m]  [K] y =1.293x 273.16/
A [MPa]
A [m*]:t[min]
A = 0.75-0.55=0.2[MPa]( — )y = 2[min],
A =2.424[m3/min] x 2[min]=4.848[m*] (AC2 2.424[m3/min])
=2.987/ 0.2 x 10* x 4.848 x 2 x 1.293 x 273.16 = 5.11 5[m®]
AC1 79% AC3 26% AC2
( 3 2
)
kw
KW = (39.67 x 0.79 + 20.19 x 0.26) + (17.11 x 0.21 + 11.91 x 0.74)

36.6 + 12.4 = 49.0[KkW]
12.4/49.0 = 0.25
AKW KW, - kKW 55.2 - 49.0  6.2[kW] - _ 11%

- 23



AC1

AC3 AC2
10 AC2
80% AC3 30%
kw
kv = 36.5 + (17.11 x 0.47 x 0.049 + 7.41 x 0.95 x 0.2 + 11.91 x 0.74 x 0.7)

36.5 + 11.5 = 48.0[KW]
11.5/48.0 = 0.24
AKW KW, - kW 55.2 - 48.0  7.2[kW] - _ 13%

bar bar

14. 4K\
ACL  54% AC3 8% AC2
kW
KWy = (36.5 - 14.4) + (17.11 x 0.46 + 7.41 x 0 + 11.91 x 0.92)
= 22.1 + 18.8 = 40.9[kW]
18.8/40.9 = 0.46
AKW KW, - KW 55.2 40.9  14.3[kW] - __ 26%-o

AC2
AC2
11kW

- 24



L = k/(k-1) x (Ps x s)/0.06 x [(Pd/Ps) {(k-1)/k} - 1] /n
k 1.4 at 15

Ps (MPa)
Pd Mpa
Qs m3/min
n 0.8
Ps x Qs
0.55MPa
4m 0.1 MPa
L1 = 14.4

L2/L1 = [(PA/Ps)M(k-1)/K} - 1]2 / [(PA/PS)M(k-1)/K} - 1]1

0.219 /7 0.708 = 0.31
L2 = 14.4 x 0.31 = 4.5 kW
L=14.47 4.5=9.9 kW

9.9kW x 8,760 = 86,724 kWh

Condition of measurement
a) Measurement period : 12/12/2007, 16 o-clock, one point measurement

b) The measurement taking charge and preparation of measuring instrument :

¢) Ventilator was Y2 running.

I <Air Compressor room >

6m

[((0.1 + 0.1)/0.1)™(1.4-1)/1.4} - 1] / [((0.55 + 0.1)/0.1)™M(1.4-1)/1.4} - 1]

PTM

!
i
i 44 56 30 ,a.
i RN :"ﬂ"—: o _
: \ :
g i AC3 ! | AC2 ! | ACL ! !
! ' 22kW ! | 15kW ! | 44.5kW ! !
i __© 504 ! 86 ! | !
obbn ___=_2M ! |______|:_:> |___ﬂ___ |
53 i
=——— HaF open———- " -{-'_/i_-—o-'n—‘an—--_ii --------- = —Hal-oper——

Outdoors : 30
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AC1 30 AC2 AC3

AC2 = {(273+56)-(273+30)}/(273+56) = 26/329
AC3 : {(273+44)-(273+30)}/(273+44) = 14/317

0.079 - 8%
0.044 - 4%

KW, = 55.2 - (14.70 x 0.501 + 7.41 x 0.499) x 0.08
+ (20.19 x 0.485 + 11.91 x 0.515) x 0.04 = 55.2 1.5 = 53.7[kW]
AKW KW, - KW,  1.5[KW] - __ 3%

Dewina

PTM
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100-130 83,177Nm3ly
02 9.4% 194 02 4%
12.8Nm3/h
4%
17%
46 63 140 0.78
N 3/h
3,464kWhly
50%
6.2kW
7.2kW
5.5bar 1.0bar 9.9kW
44 — 56 1.5kwW
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PTM %3
BASIC AGENDA(DRAFT)
INTENSIVE SEMINOR — WORKSHOP

PROMOTION OF ENERGY EFFICIENCY AND CONSERVATION (PROMEEC)
(MAJOR INDUSTRY') UNDER THE SOME-METI WORK PROGRAMME 2007-2008

The Legend Hotel, Kualalumpur
December 17, 2007

08:30 — 09:00 Registration
09:00 — 09:10 Welcome Remarks by the Host Country
09:10 — 09:20 Opening Statement by Mr. Taichiro Kawase
The Energy Conservation Center, Japan (ECCJ)
09:20 - 09:30 Opening Statement by Dr Weerawat Chantanakome
ASEAN Centre for Energy (ACE)
09:30 - 10:00 TeaBreak & Group Photo Session
Session 1 : Seminar
PROMEEC Project : Outline & Achievements
10:00 —10:30 Presented by Mr. Christopher Zamora (ACE)
Outline and Achievements of PROMEEC Project
10:30-11:00 Presented by Mr. Taichiro Kawase (ECCJ)
Initiatives & Programs of ECCJ on EE&C in the Industrial Sector in Japan
Session 2 : Seminar
EE&C Best Practices in Food Industry (Part 1)
11:00-11:30 Presented by Mr. Iswan Nurbaso (Indonesia)
Best Practices in PT. Eastern Pearl Flour Mills
11:30-12:00 Presented by Mr. Taichiro Kawase (ECCJ)
Overview of Energy Saving Technologies in Food Industry (General)
12:00 - 12:30 Presented by Mr. Teodoro Elma (Philippines)
Best Practices in San Miguel Polo Brewery
12:30 — 14:00 Lunch
Session 3 : Seminar
EE&C Best Practices in Food Industry (Part 2)
14:00 — 14:30 Presented by Mr. Tivakorn Jongmekwamsuk (Thailand)
Best Practices in CP Retailing & Marketing Company
14:30 - 15:00 Presented by Mr. Phubalan Karunakan (PTM, Malaysia)
Best Practices in JG Glass Containers Factory
15:00 - 15:30 Presented by Mr. Hiroshi Kuroda (ECCJ)
Best Practice in Food Center (Cold Store)
Tea Break
Session 4 : Energy Management Tools
15:30 - 16:00 Presented by Mr. Ivan Ismed (ACE)
Updates on Development of Database/ Benchmark/ Guideline for Industry:
16:00 — 16:30 Presented by Taichiro Kawase (ECCJ
In-house Database for Food Industry
16:30 — 16:45 Closing Statement by Mr. Ahmad Zairin

Pusat Tenaga Malaysia (PTM)

COMPLETION of Activities
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9 ASEAN

12/19
12/20

1)

Mr. Thammayot Srichuai Deputy Director General, DEDE
M r. Yosapong Khupthaboot (Division of Policy Planning, DEDE)
Mr. Sarat Prakobchart (Senior Engineer, DEDE)

)

Mr. Maximino Marquez (DOE)

Mr. Purnomo (Bhineka Karya Manunggal, textile)
Mr. Phan Nguyen Vinh (ECC-HCMC)

Dr. Nguyen Van Tuyen (ECC-HCMC)

ACE Dr. Weerawat, Mr. lvan, Ms. Evangeline
ECCJ Mr. Kawase, Mr. Tanaka
(2)
1) PROMEEC
Ms. Evangeline : ACE
ACE EC-ASEAN,SOME  METI EE&C PROMEEC
2)
Mr. Yosapong Khupthaboot : DEDE
GDP
DEDE DEDE Standards

and Regulations, Technical Assistance, Financial Incentives,



Information Service, Awareness Raising

SEC ESCO
E-Learning Program Energy Display
Center
3) PROMEEC
Mr. Hideyuki Tanaka : ECCJ
1985
DHCR Regenerative Burner
ASEAN
4)
Dr. Kritsada Prapakorn : Metal & Materials Technology Center MTEC
MTEC
neural system
expert system
5)
Mr. Marquez : DOE
k Iy LPG ly k ly
6) PROMEEC
Mr. Taichiro Kawase : ECCJ
7

Mr. Purnomo : Bhineka Karya Manunggal (



/ / CRP

Mr. Purnomo
k k
8)
Mr. Phan Nguyen Vinh ; (ECC-HCMC)
PROMEEC oJr
Mr. Phan Nguyen Vinh Thanh Cong
k
ECCJ
9)
Mr. Ivanismed : ACE
Technical Directory (TD) Format D
DB In-house Database
DB

10) DB
Mr. Taichiro Kawase : ECCJ

DB

3)

/ NEDO



AOTS
FTINT

4)

1)

Foca point Mr. Sarat

2)

ACE

3)

(3)
BSI Mr. Somchai
DEDE Mr.Sarat
ACE Mr. lvan, Ms. Evangeline



ECCJ
(2)
X
x RM
45
(3
oar
Mr. Sarat
1)
ISIT
2)
+0.4mm
3) LD
4)
EAF
4
1) OJT
oJr
ACE

ECCJ

(Mr. Tanaka, Mr. Kawase)

300,000t/y CC

X

BS

5.32litter/ton 5.05 litter/ton

Focal point



2)

3) MTEC
EAF
1) 2)
PROMEEC
DEDE Mr. Sarat
PROMEEC
(ECCJ)
oJT
DEDE ACMECS
DEDE
( ECCT )
ECCJ
PROMEEC
NEDO NEDO
DEDE oJT
PROMEEC
ECCJ All participation
DEDE Sustainability Experts
Experts EM

H/B  Sustainability



ECCJ oJT ECCJ
Sustainable
PTM
oJT Sustainability

ECCJ PROMEEC
Sustainability



Dipartment of Aternatie @‘
it Energy Dentlopment and Efficenoy =
@ i

* MINISTRY OF EMERGY

AGENDA
INTENSIVE SEMINAR

PROMOTION OF ENERGY EFFICIENCY AND CONSERVATION (PROMEEC)
(MAJOR INDUSTRY) UNDER THE SOME-METI WORK PROGRAMME 2007-2008

(Jaras Muang |, Twin Tower Hotel, Bangkok)
(December 19, 2007)

08:30 — 09:00

Registration

09:00 - 09:10

Opening Remarks from ASEAN Centre for Energy (ACE)
Dr. Weerawat Chantanakome
Executive Director, ACE

09:10-09:20

Opening Statement from Energy Conservation Centre of Japan (ECCJ)
Mr. Taichiro Kawase,

General Manager

International Engineering Department , ECCJ

09:20 - 09:30

Welcome Address from Department of Alternative Energy Development
and Efficiency (DEDE)

Dr.Panich Pongpirodom

Director General ,DEDE

09:30 - 09:50

Tea Break & Group Photo Session

09:50 - 10:20

Outline and Achievements of PROMEEC Industry Project (ACE)
Presented by ACE

10:20 - 10:40

Incentive Programs to promote Energy Conservation for Thai Industry
Presented by DEDE

10:40-11:30

Energy Conservation of Steel Industry in Japan & Experience from
PROMEEC Programme
Presented by Mr. Hideyuki
Energy Expert, ECCJ

Tanaka

11:30 - 12:00

Best Practice in Energy Conservation for Steel Industry from Thailand
Presented by Dr. Kritsada Prapakorn
Researcher, National Metal and Materials Technology Center (MTEC)

12:00 —13:00

Lunch

13:00 - 13:30

Best Practice in Energy Conservation for Steel Industry from Philippines
Presented by Mr. Max Marquez
Department of Energy (DOE), Philippines

Lunch

13:30-14:10

Energy Conservation of Textile Industry in Japan & Experience from
PROMEEC Programme

Presented by Mr. Taichiro Kawase

General Manager, International Engineering Department , ECCJ

14:10 - 14:40

Best Practice in Energy Conservation for Textile Industry from Indonesia
Presented by Mr. Purnomo
General Manager of Engineering Dept. , PT. Bhineka Karya Manunggal 1

14:40-15:10

Best Practice in Energy Conservation for Textile Industry from Vietnam
Presented by Mr. Phan Nguyen Vinh

Specialist of Technology — R&D Dept., The Energy Conservation Centre
of Vietnam

15:10 - 15:30

Tea Break

15:30 — 15:50

Updates on Development of Database/ Benchmark/ Guideline for




Industry
Presented by ACE

15:50 - 16:10 In-house Database for Industry
Presented by ECCJ

16:10-16:30 Q8A




9 Focal Point ACE ECCJ
22

2004

2009 ASEAN

Focal Point ACE 5 1
ECCJ-ACE 7
Inception Workshop

Summary Workshop - Post Workshop
2008 2 26 27

Summary Workshop - Post Workshop
Hotel Salak The Heritage, Bogor
JI. Ir. H. Juanda No. 8, Bogor ? 16121, Indonesia

Summary Workshop - Post Workshop
ASEAN10 15 ACE 4 ECCJ 3 22

Dr. Weerawat Chantanakome, Executive Director, ACE

Mr. Sarat Prakobchat (Bureau of Energy Regulation and Conservation, DEDE), MOE
Thailand (Chairman)

Mr. Amir Sharrifudin, Sustainable Energy Unit, Prime Minister’ s Office (Energy
Division)
Mr. Lien Vuthy, Head of Energy Efficiency and Standard Office, MINE, Cambodia

Ms. Indarti, Head of EC Division, Ministry of Energy and Mineral Resources (MEMR),
Indonesia

Mr. Khamso Kouphokham, Chief of Administration Division, Ministry of Energy and
Mines

Ms. Norhasliza Mohd Mokhtar, Program Manager, PTM, Malaysia

Mr. Jesus C. Anunciacion, Chief Science Research Specialist, EE&C Division, DOE,



Mr.
Mr.
Mr.
Mr.
Ms.
Mr.
Ms.

Philippines
Abdul Rashid B. Ibrahim, Deputy Director, Energy Market Authority, Singapore
Phuong Hoang Kim, Official on Energy and Environment, MOIl, Vietnam
Christopher Zamora, Manager, ACE
Ivan Ismed, Project Officer, ACE
Maureen C. Balamiento, Database and IT Specialist, ACE
Junianto M., IT Staff, ACE
A. Desita Ekaputri, Statistics & Database Specialist, ACE
DGEEU and ACE 4

ECCJ

ECCJ
1.3 Local Team
0JT
1. 0JT
1) Local Team
2)
2. 3)
2. Process
3. In-house Database
Tech. Directory
3. Tech. Directory (TD)
35 ACE | 4.
Web In-house 1 4
Database (1HDB) Follow-up 1 2
Seminar-Workshop 1
ACE 7
4 3.
- 3
- TD 1HDB
0JT
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