


2000 1 4 10
2 1
2
ASEAN
ASEAN Technical
Directory
ASEAN
ASEAN

Technical Directory

CASBEE






_______________________________________________________________________________________________ -1
__________________________________________________________________________________________________________ -1

1.1 -2
1.2 -2
.Orchid Garden Hotel -5
2.1 Orchid Garden Hotel -5
2.2 2008 -6
2. -8
2 -9
A T -13
DES Department of Electrical Services -16
3.1 DES Department of Electrical Services -16
B -18
T T -18
T -22
3.5 -29
3.6 -29
___________________________________________________________ -33
T -33
A -33
N R -33
N — -34

A 2.3 -36
___________________________________________________________________________ -1

-1

11 -1



L
Land Bank Plaza
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2.1 Hung Voung Hospital
2.2

2.3

24

P2 T

CO.OP Mart Nguyen Kiem Super Market
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ASEAN

ASEAN Center for
Energy ACE ASEAN
2005 2 16

ASEAN

Technical Directory
ACE ASEAN Center for Energy

oJT
¢ Technical Directory
ASEAN

National University of Singapore (NUS)
ASEAN ASEAN Benchmarking

ASEAN

ASEAN



18 Inception

Workshop
19 2 Summary / Post Workshops
Inception
Workshop 5 ASEAN

Inception Workshop

2006 11 ACE

Technical Directory

Summary Workshop / Post Workshop ASEAN (Focal Point)
ACE Technical
Directory
2006 5 22 5 26 5 21 5 27

12th Evaluation Meeting of the Board of Judges
ASEAN Energy Efficiency and Conservation Best Practices Competition for
Energy Efficient Buildings, ASEAN Energy Awards 2006 5 22 5 2
ASEAN
PRROMEEC
ASEAN EE&C-SSN Energy Efficiency and Conservation Sub-sector Network

5 25 26
ASEAN ASEAN
Category 1 New and Existing Building 5

Low Energy Office, Ministry of Energy (Malaysia)
Category 2 Tropical Building 50 15



Clarke Quay (Singapore)
Category 3 Retrofitted Building 5
Tan Tock Seng Hospital (Singapore)
Category 4 Special Submission
Water Jet Nozzle to reduce the operation cost in AC unit (Indonesia)
ECCJ 2 ASEAN
ECCJ ASEAN

ASEAN
ASEAN

2006 6 7 7 ( 7 4 7 )
“Inception Workshop on Promotion of Energy Efficiency and Conservation
(PROMEEC) (Major Industry, Building and Energy Management), SOME — METI
Work Program 2004— 2005” (

)

ASEAN ASEAN Center
for Energy (ACE) (ECCJ) 15
1 PROMEEC 2006 2007 ECCJ
PROMEEC 2006 2007 ECCJ
PROMEEC ACE
Database
ECCJ/ACE
Technical Directory
PROMEEC 2006 2007
ECCJ
2006 9 4 9 9 9 3 9 10
2006 10 9 10 13 10 8 10 14
2006 11 6 11 10 11 5 11 11



oJT

60 60 80

Technical Directory

CASBEE
ASEAN
ASEAN
ASEAN

Technical Directory TD
ACE Technical Directory TD ASEAN

ACE

2007 2 27 2 28 Summary Workshop / Post Workshop
( 2 25 3 1)

“Summary Workshop and Post Workshop on Promotion of Energy Efficiency and

Conservation (PROMEEC) (Major Industry, Building and Energy management),
SOME - METI Work Program 2006—- 2007”

Workshop  ASEAN Focal Point
ASEAN Center for Energy (ACE) (ECCJ)



2006 3

ECCJ
PROMEEC 2006 ACE
Technical Directory Database
Database/Benchmarking/Guideline
ASEAN
ECCJ
ASEAN
Summary Workshop
1
- Technical Directory Database
Post Workshop
Summary Workshop
Phase ASEAN
ASEAN
ACE
ACE
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ASEAN

ASEAN
2000 ASEAN Center for Energy
ASEAN PROMEEC (Buildings)
PROMEEC "Promotion of Energy Efficiency and Conservation”
ASEAN10
ASEAN
ASEAN
ASEAN
ASEAN
oJT ASEAN
ASEAN
ACE ASEAN
ASEAN
1 2004 3 ASEAN10
ASEAN
ASEAN 2004
ASEAN
ASEAN

2004



Technical Directory Database / Benchmark / Guideline

2004
2005
OJT (On the Job Training)
ASEAN
oJT
Technical Directory
Database / Benchmark / Guideline ACE
ASEAN
Board of Judges (BOJ)
ASEAN



(ONR N
2003

3 NH909 (11:00) - (13:35)
B1636 (14:40) - (19:35
4 9:00-12:00
13:45-15:15
Opening Ceremony
15: 45-16:30
5 8:30-12:30
Orchid Garden Hotel
(ONR Y
13:30-17:00
DES HQ Building
oJT
6 8:30 - 16:30
DES HQ Building
(ONR Y
7
14:00-17:00
8 12:30-14:00
15:00-18:00
9 8:30-17:00
10 B1635 10:45 - 13:45
NH910 15:10 - 20:20




Inception Workshop

Focal Point
Institute of Civil Services
20 Orchid Garden Hotel
1 PROMEEC 1.1(1)
PROMEEC
2 9 30 10 30 1.1(2)
3 10 50 11 50 1.1(3)
4  Orchid Garden Hotel 16:00 17:00
1.2(1)
Opening Ceremony oJT
Orchid Garden Hotel 2003 11
2004 1 5

Seminar/Workshop Opening Ceremony 9 4

Seminar/Workshop  Opening Ceremony 9 4 Institute of
Civil Services
Mr. Yang Berhormat Pehim Orang Kaya Seri Utama
Dato Seri Setia Awang Haji Yahya bin Begawan Mudim Dato Paduka Haji Bakar

) Mr. Awg Haji Aziz bin Adbul Hamid (Director of Department of Electrical
Services) 80 ACE
Dr. Weerawat Chantanakome Managing Director = Ms.Evangeline L. Moses
Staff 2 ECCJ 3
Ceremony
Ceremony ACE Dr. Weerawat ECCJ
Opening Ceremony Keynote



Orchid Garden Hotel

Orchid Garden Hotel
Orchid Garden Hotel

oJT 16 2
Orchid Garden Hotel
1 10
20,121
7
450 kWh EElI Energy Efficiency Index  223kWh/ /yr
300RTx3 7 FCU207
DES Department of Electrical Services 9 6
7
oJT DES
oJT 20
DES Department of Electrical Services
DES
4826
12

79 KkWh EEIL164kWh/ /yr
80RTx3 25HP 2

Institute of Civil Services

Mr. Awg Hj Aziz Abd Hamid (Director, Department of
Electrical Services), Focal Point  Mr. Shawal Yaman (Prime Minister Office)
60
ACE ASEAN Center for Energy
ECCJ Mr. Awg Hj Aziz
Abd Hamid Keynote Speech
2 ACE 3 ASEAN 4



ECCJ 2



Orchid Garden Hotel

Orchid Garden Hotel

Orchid Garden Hotel

1 10
20,121.18 2
1999 8
Building Automation System (BAS)
11 1000kVAx 2
800kVAx 1
14kwx 2, 14kwx 1
300 205.32kW x 3 a )

(FCU) (207 )
() 340 /h  46kW x 12
4kix 2 3kix 3

4,498,145kWh/y (2002 )
223.6kWh/m2 (2002 )
24 x 365



2003

2003 11
2004 1
Orchid Garden Hotel
3,280M3/m2
11
Hotel 32 3
8
BAS( )
BAS
2
2 1F
FCU
FCU 24

6-10
22-24

67

2,191MI/m2

Orchid Garden

24



22 23

2 39 21
60 2 1
25 2
24
3.2
2 4 8
4.2
2.2 1
0

No [KWh ] ;s] | "
1 BAS
2
3 Fcu
4 145322 18892 3.2%
5 9855 1281 0.2%
6 2310 300] 0.1%
7 25930 3371 0.6%
8 6424 835 0.1%

189841 24679 4.2%

4498145




| B$/KWh 0.13] |
2.2 2 8.1
2.2 2 (2 )
kw h kWh/y
0.33 0.8 2l 16 365 3084
Vanda
4 0.8 1 8 365 9344
Vanda 0.15 0.8 1 8 365 350
Goldiana 0.32 0.8 1 8 365 748
1.1 0.8 1 6 365 1927
Level 8 Grand Hall
11 0.8 1 24 265 55968
Level 8 Cesar 1 11 0.8 1 24 265 55968
Level 8 Cesar 2 5.5 0.8 1 24 265 27984
Lobby 18 0.4 1 24 365 63072
Back office
7 0.4 24 365 24528
Restaurant 35 0.4 1 24 365 122640
365613 8.1%
4498145
0.13 B$/kWh 47530
9 4
Promotion of Energy conservation for building .1(2)
9 4
Technology on Energy Conservation Activity (Building)
.1 .(3)
9 4
Review 2003-2004 Energy Audit Orchid Garden Hotel
1.2(1)
9 5 Orchid Garden Hotel

Orchid Garden Hotel
Orchid Garden Hotel Energy Audit 2006



9 7

2006 Follow up Energy Audit Orchid Garden Hotel 1.2(2)
9 9 Orchid Garden Hotel
Orchid Garden Hotel Energy Audit 2006 ( 2.1 (4)
8
BAS( )
BAS
2 24 1
1F

FCU
FCU 24

FCU

FCU

22 23 2



150

13

11

24

10



No

BAS

FCU

o

Q@

~

4/8 50

2.4

14.5

11




2.4 2

Month Average
Year (B%) Variance
2000-2003 23,765.65
2004-July 2006 20,307.65 14 .5%
14.5
2.4 3
2.4 3
No
[kwh] [%]1
BAS
2-1
Cesar Grand Hall Cesar 1 & 2
486,337 10.8%
7 -2 1 + 8
89%
2-2
0,
Vanda Restaurant 8,176 0.2%
2-3
Lobby, Back office, Restaurants 210,240 4.7%
2-4
0,
Car Park 22:30-6:30 87,366 1.9%
3 FCU
4 72,661 | 1.6%
5 0.2%
6 (0.1%)
7 25,930 0.6%
8 6,424 0.1%
809,768 18.0%
4,498.145
18.0 14.5
89

12




Orchid Garden Hotel 70
2003
7 6
1 Fresh Air AHU 7
2.5 1
2.5 1 Fresh Air
2.5 1
Cooing . Heater
No AHU/FCU Capacity Ratio | Fan Total
kw % KW KW
1 |Cesar Grand Hall 1 240] 11% 11 35
2 |Cesar 1 & Cesar 2 108] 5% 5.5 35
3 |Fresh Air 380 17% 11 55
4 |Office 53] 2% 2.2 7
5 |Lobby 79] 3% 5.5 18
6 |Restautant 171 8% 4 35
7 |Coffee House 165 7% 11 35
AHU Sub Total 1,196| 53% 50.2 220
FCU (207Units) 1,076] 47%
Total 2,273| 100%
|E|ectric Heater x sets |
supply air / =
s (1 0D
=]
<+
(&
Guest Room
Fan
[Fcu ] »
)
Guest Room
2.5 1
17 55kW

13



2 BAS
BAS
Orchid Garden Hotel 1 2
2.5 2
2 1 2.5
3
1
2.5 4
2.5 2
Electricity Record
Sep 2006
Date Manager
Reading Consumption Accumulation | Operator ' .
Wh Wh Wh Initials Time | Supervisor
1|Fri Al A2-Al A2-Al Akira 8:02
2|Sat A2 A3-A2| (A2-A1)+(A3-A2)| Akira 8:03
3|Sun A3
4{Mon
5|Tue 12345 11111 11111 Akira 8.02
6|Wed 23456 11111 22222 Akira 8:03
7|Thu 34567
8|Fri
9|Sat
10{Sun
2.5 3
Electricity Record
Sep 2006
Date Manager
#1Reading | #1Consumption | #1 Accumulation | #2Reading | #2Consumption | #2 Accumulation Day Total Day Accumulation| Operator Time
KWh KWh kWh kWh kwh kwh Kwh kWh Initials
1[Fri_|A1 A2-Al A2-Al Bl B2-B1 B2-B1 (A2-A1)+(B2-B1) Akira 8:02
2[Sat_|A2 A3-A2 (A2-A1)+(A3-A2) |B2 B3-B2 (B2-B1)+(B3-B2)|(A3-A2)+(B3-B2) Akira 8:03
3|Sun |A3 B3
AN
5 ng 12345 11111 11111 23456 22222 22222 33333 33333 Akira 8.02
6|Wed 23456 11111 22222 45678 22212 44434 33323 66656] Akira 803
7|Thu 34567 67890
8|Fri
L_9|Sat

14




2.5

4

Electricity Record
Sep 2006

Date

Manager

Reading

Consumption

Accumulation

2005 Date

Target

Operator

kwh

kWh

kWh

kWh

kWh

Initials

Time

Superv
isor

Fri

Al

A2-Al

A2-Al

2 Sep Fri date

Akira

8:02

Sat

A2

A3-A2

(A2-A1)+(A3-A2)

3 Sep Sat date

Akira

8:03

Sun

A3

Mon

Tue

12345

11111

11111

Akira

8:02

Wed

23456

11111

22222

Akira

8:03

Thu

34567

Fri

O|o[Njo|o|d|wN|-

Sat

10|Sun

10th Target

11{Mon

12|Tue

13|Wed

14|Thu

15|Fri

16|Sat

17|Sun

18|Mon

19|Tue

20|{Wed

20th Target

Orchid Garden Hotel

Garden Hotel

15

14.5

2003

Orchid




DES(Department of Electrical Services)
DES
DES (Department of Electrical
Services Prime Minister’s office) Building

Old Airport, Berakas BB3510 Bandar
Seri Begawan Negara Brunei Darussalam

4.1
4,826m?

12

to HDD Building

3.1 DES Building

AHU
Room
Lobb
Hall J
Room
s ELV
DES Building
31
. 3.1-
11V
1,000kVAXx
415V/230V
5.5kWx
36Wx 4.1
3.1-
102kW/80tx AHU 11kWx 25Hpx
18,000 48,000Btu/Hr 32
2.2kWx
0.5kWwx x

16



1,000kVA

6 54 3 2 1Ll

11kV/415V

—©—> for HDD MSBL fom MDD yoppay |
il

1,000kVA I I

11kV/415V I Feeder Off Feeder Off
|

P
L

P e e = o

|
from Power Power
Company meter 9 E_ ‘5 i_’j. %!
> = = O T
T 3 i) S o
c = : c
«Q «Q g
31
Supply Air
|
Qutside Air Returh Air *
1 Ail Fifter
O Air Con.
Galler W \ Office Room
AHU Room AHU for Back-up
Chiller |g—— 1 Chilld Water

_@ Pump

3.1

3.1

2005
864,940kwWh/

17



864,940kWh  4,826m?=179.2kWh/m?

43.75Hr/ 8.75 7:45 16:30 x
2006
Awg Md Amir Sharifuddin bin Hj Ali
Awg Roslan bin Hj Samad
2000
- 1,400,000 8%l/year improving
o 1,200,000 - — —
g 1,000,000 F —
> & 800,000 |
2 =
S = 600,000 |
O X
_ 400,000 [
(]
z 200,000 |
o
o 0
2000 2001 2002 2003 2004 2005 2006
Year
2006
3.3
2004
(2000 2006 8 )

18




200,000

160,000

120,000

80,000

40,000

Power Consumption (kWh/M)

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77
Month
3.3
2005 2006
> 8,000 =
°
§ 6,000 §
3 =
< 4,000 <
8 2,000 g
B y
2 e
a 0
Jan. Mar. May July Sep. Nov.
Month i 2005 == 2006
—a—Temp. max. -——Temp. min.

3.3

R?> 0.2

59




< & 179.2
9 E 180
£ < 160 444
> 2
S 2 140
c 2
g z 120
100
DES Building Malaysia(average)
3.3
35 20
HDD Building  DES Building
1.20kW/ DES Building
3.3
Time Interval |Reading of |Difference |Power
(Hr)|Meter(kWh) (kWh) (kW)
base 2,886,420
15.25| 2,887,920 1500 984
1.25| 2,888,270 350 2,800
1| 2,888,550 280 2,800
1| 2,888,850 300 3,000
1.25] 2,889,200 350 2,800
1.25| 2,889,700 500 4,000
1.5] 2,890,180 480 3,200
1.5] 2,890,670 490 3,267

2,890,670-2,886,420=42,500kWh

5th to 6th Sep.

20

1.15kw/



= 400 Lunch
:
S 300
a
E 200
%]
c
o
© 100
()
5
o 0
0 2 4 6 8 10 12 14 16 18 22
Time
3.3
16:30 300Kw  343kW
300 340kw
Lunch Time
100kW
107,220kWh/M 3.3 2005 2006
80,000kWh/M
Mr. Roslan
g 250 @ Estimated by current measurement
E 200 m Guessed value at the meeting
a
g 150
?
S 100
O
5 50
=
g O
Chiller Heat deliv.  Air Con. Light/Plug others
Usage

21



3.3

70% 25%

2005

160,000
: Pt
‘é 120,000
23
S < 80,000
5% >
% 40,000 \_y\/ \/ v
o
o \v L v\ L
Jan Apr. July Oct. Jan Apr July
2005 2006
34 2005
2005 2006
DES Building

2006

20%

2006

3.3-5
30kwW

60,000kWh/Monthx 12Month=720,000kWh/year
2005 864,940kWh/year

40,000kWh/Monthx 12Month=480,000kWh/year
2005 40%

2005

22



400
=
2
_g’soo
=1
1=
7 200
[
o
(@]
5 100
=
(@]
o

0

0 2 4 6 8 10 12 14 16 18 20 22
Time

BAS(Building Automation System)
DES Building

30

from Power company

0

O

3.4

L ——
Power Meter |—> i
I =

33 2 3.4-1

BEMS(Building Energy Management System)

<§
T —

Demand Controler

23



10k 40kB$

Energy Manager

|Chief of the building|

500kW

Repreéentative
of Sec. 1

Representative
of Sec. 2

Representative
of Sec. 7

a) Committee of Energy Conservation Activity

PDCA(Plan Do Check Action)
PDCA

24

b) Action Group for Energy Conservation



Establishment of a framework
and structure

<L

Goal setting #

Consistent implementation

of PDCA
4 PDCA
70%
388V 415V 85%
90%
4
Labeled Current
value|calculated measured ratio*
kw A A %
Chiller 929 158 156.7 99
Chilled Water Pump 18.6 32 40 127
AHU(5F) 11.2 19 15 79
Ratio=measured current/calculated current
70%
3.5-1 6.5 AHU

80%

25



3.4

AHU

AHU

AHU

= 1.30 Airfemp-forcooling
b= _e 25
$ 1.20
: ——
-g 1.10 35
Q_ -
g 1.00 _— 40
% 0.90
=
© 0.80
4 6 8 10 12 14
Chilld Water Temp( )
34
7 8
COP(Coefficient Of Performance
COP
AT \% ATxV
127% 388V
AFU  F 80

26



C C(Coil and Core)

Hf
HF
36Wx  tubes
c C
Hf
3.4
Stabilizer |Lamp Input Flux of - Collar .
Category Type [power power light Efficiency rendering Life
Fluorescent lamp [W] [W] [Im] [Im/W] (Ra) [h]
Energy saving type c&cC 36 39 3,000 76.9 61 12,000
High frequency Inverter 32 35 3,520 100.5 88 12,000
Hf 10% 39w 35W
60kwW 9Hr/dayx 240days/year
60kW x 9Hrx 240days/year 129,600 kWh/year
Hf

80%
129,600 kWh/yearx 80%x (39-35)/39=10,634 kWh/year
2005 864,940kWh  1.2%

3,520[Im]/3,000[Im]=1.17 20%

Controller =

=

. Hf Fluorecent lam
Luminance Sensor Human Sensor P

3.4 Hf

27



b xNxUxM

E=
A
E: Average luminance on the working place(lx] A: Room space[m?]
@ : Luminous flux per lamp[im] U: Utilization factor
N: Number of lamps installed M: Maintenance factor
M
A S A
3 a without control
c S  esssssanaaa R
@ ]
£ @ Save energy
g out control S
- o
5 inance control
Excess =
Design| _ _ _ _ _ _ _____— g :
value Luminance control
» : , :
2 Z
af > at ——>
12,000h time 12,000h time
3.4
0.7 15%
Measured value
Receiving Power (P) 3428 W _
Voltage 388 V P=342.8kW
Current 641 A ¢ cosd =0.8 1
Calculated value Q=260.9kvar
Apparent Power (S) 430.8 KVA S=430.8kVA +
Reactive Power (Q) 260.9 kvar
Power Factor 80
3.4

28



0.8

250kvar
10.9kvar 343.0kVA 1 510.4A
(540.4/641)2:0.63 63% 250kvar
300 B$
Chiller
Chiller
from Power
Company
| S.C 250 kvar
3.4
2005 20% 720,000kWh/year
2005 40% 480,000kWhl/year
()
10kwW
50kwW
- 98,400kWhlyear
30kwW
( AHU) - 64,800kWhlyear
90kw
5kw
- 237,600kWh/year
12,200kWh/year
(Hf )
DES

29




1. Read the digits

Time interval between two readings is
needed

Example 30min. or 1Hr

2. Measure the disc speed
On time measuring

3.6

30

1.5Rev/ikWh

40
5 40 x 60x 60 450
450Rev./Hr 1.5Rev/kWh 300kwW

6k B$

30



3.6

BAS BEMS
3.6

3.6 a

10k 40kB$ 500kW

BAS Building Automation System
BEMS

3.6-3b
100kB$

BEMS Building Energy Management System
36 3c

500kB$

31



From Power
company

Power Meter Data Logging System

D-EPower Meter

Feeder

Trl Tr2 Machine and/or System
to be concern
)
Chiller System Laundry Room M/C

b) BAS(Building Automation System)

Central Station

|

&= Interface =
(Intelligent - E
Controller) Automatic Automatic
Control Panel Control Panel
| || Remote Remote m Rmme =
i=F Station F Station Station Key Box panel
Reciever
Control
DOC noe panel
T
ot 1 év
AL
Sensor Sensor
Elevator =)
: B R
ReceiveandSub  'Pump Fan  Ajr Conditioning Heat Sour ce Card Reader
Station Control Control X
Electric Power Alr-con, sanitary Elevator Alarm System
Facility Facilities Control

¢) BEMS (Building Energy Management System)

3.6

32



Opening Ceremony
9 4 Institute of Civil Services

Mr. Yang Berhormat Pehim Orang Kaya Seri Utama Dato Seri Setia Awang Haji Yahya bin Begawan
Mudim Dato Paduka Hgji Bakar (Minister of Energy at Prime Minister Office)
Mr. Awg Haji Aziz bin Adbul Hamid(Director of Department of Electrical Services)
Mr. Shawal Yaman (Prime Minister Office)
oJT 80
ACE
Dr. Weerawat Chantanakome Ms.Evangeline L. Moses

ECCJ ECCJ
ECCJ

1 Dr. Weerawat
PROMEEC
1 PROMEEC
ASEAN

ACE

w

Minister of Energy  Keynote and Welcome Address

ACE PROMEEC

4 Minister ACE/ECCJ Souvenir

33



Institute of Civil Services Agenda 424

Mr. Awg Hj Aziz Abd Hamid (Director, Department of Electrical Services,

Mr. Shawal Yaman (Prime Minister Office)

Mr. Hj Omara (Head of Energy Matters, DES),

Mr. Shamsul Bahrin ( Asst. General Manager, Orchid Garden Hotel)
60

ASEAN

Mr. Goh Mia Siang, Tan Tock Singapore

Mr. Louie Amora Philippines

Mr. Hishamdin Ibrahim (Malaysia)

Mr. John Budi Harjanto Listijono (Indonesia)

ACE ECCJ

Ms. Evangeline L. Moises Ms.Maureen Balamiento

1 ACE ASEAN Center for Energy Ms. Evangeline L. Moises
Dr. Weerawat Chantanakome (Executive Director Ms. Evangeline L. Moises
PROMEEC Building

2 ECCJ
PROMEEC Building

3 Mr.Awg Hj Aziz Abd Hamid, Director, Department of
Electrical Services
580GWhr - 2900GWhr 2005

6700kWh
PROMEEC
4 oJT
oJT DES oJT
1)
Overview of EE&C Initiatives and Activities in Brunei 2.1(2)

PROMEEC

34



Energy Efficiency & Conservation Best Practices of Royal Orchid Hotel in Brunei

2.1(4)
3
145
(2) ACE
Overview of ASEAN EE&C Programmes 2.1(1)
ASEAN ACE ASEAN ASEAN

ASEAN Plan of Action for Energy Cooperation APAEC PROMEEC

ACE
Development of a Technical Directory 2.1(11)
Technical Directory(TD)
TD
ASEAN
Development of a Database/ Benchmarking/ Guideline for Buildings

2.1(12)

ACE IT Database
(3) ASEAN

Energy Efficiency & Conservation Best Practices of Tan Tock Seng Hospital Building of

Singapore 2.1(5)
Tan Tock Seng Engineer Mr. Goh Mia Siang, Tan Tock

Energy Efficiency & Conservation Best Practices of Buildings of the Philippines

2.1(6)

Ayala Property Management Corp. Engineer Mr. Louie Amora

Energy Efficiency & Conservation Best Practices of Buildings of Malaysia

2.1(7)

Ptm Pusat Tenaga Malaysia Mr. Hishamdin Ibrahim PROMEEC

Focal Point 2
KL 2004 ASEAN
ASEAN Energy Award 2004 2
LEO Low Energy Office 2006 ASEAN

ASEAN Energy Award 2006

35



Energy Efficiency & Conservation Best Practices of Buildings of Indonesia

2.1(8)&(9)
ASEAN BOJ

Mr. John Budi Harjanto Listijono

Grah Wonokoyo Building 2006 ASEAN
ASEAN Energy Award 2006
Air Conditioner equipped with Passive Heat Pipe 2004 ASEAN
ASEAN Energy Award 200
Water Jet Nozzle to reduce the operation cost in AC unit 2006 ASEAN
ASEAN Energy Award 2006

Promotion of Sustainable Buildings in Japan — EE&C and CASBEE 2.1(3)

Sustainable Building( )
CASBEE Comprehensive Assessment
System for Building Environmental Efficiency
ECCJ
Advance Measures & Technology for EE&C for Buildings in Japan
2.1(10)

ECCJ

SEMINAR ON THE PROMOTION ON ENERGY EFFICIENCY AND CONSERVATION
(PROMEEC) FOR BUILDINGS IN SOUTHEAST ASIA
9 September 2006, IPA, Brunei Darussalam
TENTATIVE PROGRAMME

8.30 - 9.00 Arrival of Members/Invited Participants

Registration

9.05 - 9.10 Opening Statement
Ms. Evangeline L. Moises on behave of Dr. Weerawat Chantanakome
Executive Director, ASEAN Centre for Energy (ACE)

9.10 - 9.20 Opening Statement
Mr. Yoshitaka Ushio

36



General Manager, Energy Conservation Centre, Japan (ECCJ)

9.20 9.30 Welcoming Address
Director of Electrical Services, Prime Minister’s Office
9.30 10.00 Photo Session and Coffee Break
Session 1: EE&C Best Practices (MODERATOR: DES /7 OME)
10.00 10.15 Presentation by ACE
Overview of ASEAN EE&C Programmes
10.15 10.30 Presentation by DES / OME
Overview of EE&C Initiatives and Activities in Brunei
10.30 10.50 Promotion of Sustainable Buildings in Japan — EE&C and CASBEE
Mr. Yoshitaka Ushio, General Manager, ECCJ
10.50 11.10 Energy Efficiency & Conservation Best Practices of Royal Orchid Hotel in
Brunei
11.10 11:30 Energy Efficiency & Conservation Best Practices of Tan Tock Seng Building
of Singapore
Engr. Goh Mia Siang, Tan Tock Seng Hospital
11.30 11.50 Energy Efficiency & Conservation Best Practices of Buildings of the
Philippines
Engr. Louie Amora, Ayala Property Management Corp.
11.50 12.15 Q & A Session
12.15 14.00 LUNCH
14.00 14.20 Energy Efficiency & Conservation Best Practices of Buildings of Malaysia
Mr. Hishamudin Ibrahim, Pusat Tenaga Malaysia
14.20 14.40 Energy Efficiency & Conservation Best Practices of Buildings of Indonesia
Mr. John Budi Harjanto Listijono, PT Metropolitan Bayu Industri
14.40 15.00 Question and Answer
SESSION 2 : THE WAY FORWARD (MODERATOR: DES /7 OME)
15.00 15.15 Presentation by ECCJ
Advance Measures & Technology for EE&C for Buildings in Japan
15.15 15.30 COFFEE BREAK
15:30 15.45 Presentation by ACE

Development of a Technical Directory
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(ONN]

2 4 6

10 8 JL741 (9:40) - (13:05)

10 9 Land Bank Plaza 1
oJT

10 10 Central Bank Complex 1
oJT

10 11 Land Bank Plaza 2

10 12 Central Bank Complex 2

10 13 SIW

ASEAN
10 14 JL746 9:10 - 14:25
Land Bank Plaza 10 9 11
oJT Land Bank Plaza

Land Bank of Philippines

oJT

No.4
Focal Point Department of Energy

PNO(Philippines National Oil Company)

DOE Mr. Marlon Domingo
2 DOST-ITDI (Department of Science and Technology - Industrial Technology
Development Institute) 2

DOST-PCIERD (Department of Science and



Technology - Philippines Council for Industrial Energy Research and Development)
2 CPI Energy Companies 1 8 Land Bank of Philippines
Mr. Conrado B. Roxas (Vice President) 3

Land Bank Plaza

Land Bank Plaza

4

35 66,638 51,608

975 kWh
AHU 2
6
Banko Sentral NG Philipinas 10 10
12
oJT 2 The Central Bank of
Philippines Banko Sentral NG Philipinas
Central Bank Complex
oJT Mr. Marlon Domingo DOE

PNO 2 DOST-ITDI DOST-PCIERD CPI Energy

Companies 1 Central Bank of Philippines Ms. Wilhelmina A.

de las Alas (Managing Director) 3
Banko Sentral NG Philipinas

Central Bank Complex

36
4 19 5 8 3 156,249
2,640 KkWh
845Hp5 3 AHU
16 10

10 13



Intercontinental Hotel Manila F

Mr. Mariano S. Salazar (Undersecretary , Department of
Energy (DOE), Philippines Mr. Mario C. Marasigan (Director, Energy Utility Management
Bureau, DOE) 60
ACE ASEAN Center for Energy ECCJ
DOE )
Mr. Mariano S. Salazar
ACE 3 ASEAN
ECCJ 2



Land Bank Plaza

Land Bank Plaza

Land Bank Plaza
Owner: Land Bank of the Philippines
1598 m.h. Def Pilar cor.  Dr. J. Quintos Sts., Malate.
1004 Manila Philippines

35
2.1
66,638m? 15,030m?

Office or Corridor

Evat j Dﬁdwr Tollet
E g Stailr

2.1 Land Bank Plaza

Core
room
Office or Corridor
| ]
21
: 2.1
345V
3,750KkVA 3,150kVA 34.5 V/480V 60Hz
480V
29KkWx , 35kWx , 15KWx
30KkWx , 7 -5kWx
15kwx
18Wx 2.1
40Wx , 26W pin-light
2.1
11kW, 300USRT % , 40HPx
AHU 75 50USRT 62 30USRTx 48
ACU 15 2HR 3 7.7USRT 65
25HPx

100HPx



Off

from Power

10014 Y16 s

| —
NOV €¢—

Company
T1 for Low Rise T2 for High Rise
x 2
3,150kVA Off Off
34.5kV/480V
nA%

J1amo] 61100) ¢—

NOV €—

NOV €——

lusweseq g——

19110 % 1YbI7 ——

19110 % 1YbI7 ——

NOV —
<+—

<4+—

<4+—

NOV €—

Sdn4—|

_@_ Normaly Off C.B

Slit for Supply
or Return Air

© 08000

Coollr‘water

Dutside air Return air

ACU B ACU A supply air

A7

2.1

v



2005
9,721,166kWh/

9,721,166kWh 66,638m>=145.9kWh/m?

50Hr 10  (7:00 17:00)x

Department of Energy DOE

DOE
ECCJ CO
DOE
BMS Building Management System)

2006 10 ,
Conrado B, Roxas Vice President
Facilities Management & General Services Group
Hermie C. Villa Assistant Department Manager
Property Maintenance Department

Marlon Romulo U. Domingo, M.E Department of Energy
10

ACE ECCJ




a) b) co,
2.2

2005 2006

c 10,000,000

= |57%reducﬁon

g = 9500000 ¢ \

E ©

a0

c > 9,000,000

8 <

= E 8,500,000

QO ~

2

8 8,000,000

2005 2006
Year
2006
2.3
2005 2006

c 1,400,000 40
2 1,200,000 ‘_——*///*___*———*—~_*\\\*___*___*___*_”*\\\* 4 35 —~
£ £ 1,000,000 | | 130 -
35 80000 @ o B B B = B o Delamping 125 %
S 2 > | 20 ©
3 £ 600,000 ¢ | s
o _;5 400,000 F . o
% 200,000 F |5 o
o

0 0

éo. (&o Q&‘ %’* & &A \}q. @Q' (}' 04. Q,o'
WP QTS Y OO
Month . 2005 === 2006
—A— Temp. max. Temp. min.
2.3
2005 8 9




c  1000.000 y = 24732x + 80592 ]
o DO R* = 0.4234 Before delar nping
s —~ 900,000 4
= —r M
S £ 800,000 | . M
n 9 -
S = 700,000 - —
8 600000 | After delarfiping y = 29008x - 185869
5 2 R? = 0.409
= < 500,000 :
g 400,000
29 30 31 32 33 34 35
Max. Temperature(
2.3—
R?=0.4
Philippines  building
x 20,000,000
> Land Bank Plaza
=
4
T  15.000.000 Philippines Hotel 2 Philippines Hotel 1
= ‘ _—
-
o
£ 10,000,000
= \
c
o *
o 5,000,000 L 2 4
g ¢ o 3 y = 124.05x + 33790
5 R? = 0.8674
o 0
0 20,000 40,000 60,000 80,000 100,000 120,000
Gross Area(m2)
2.3
144kWh/m? 2005 Land Bank Plaza 2.1
delamping 132 kWh/m?
delamping



2,000.00

Defamping

g
<
c
2 1,500.00
o
€ 1,000.00 :
2 Delamping
§ 500.00
o
% 0.00
o NN N Q \J X N
ot S N <« \‘,\&\ &\z &
& < < ) o) &
?~\ N Q} QQ @
& & >
Q S N
‘(\Q’ <& @96
S S
® &
2.3
DOE
Delamping Relamping
Air-Con
1ISO14000

Bio

DOE
94%

PDCA

2.3

DOE




Plan

Consistent implementation
of PDCA

2.3— PDCA

Do Check Action Plan

Plan Plan
PDCA

28

Check, Action
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srab

short circuit

[ T N
|
ooling

gall Cng pip
| Z
bo hi fgh humi
z
i
2.4 Land Bank
10 11 BMS
2.4
CT-1 CT-2 CT-3 CT-4 CT-5 CT-6 Average
COW(F) 90.83 90.83 91.76 91.01 89.16 88.61 90.37
Cow( ) 32.68 32.68 33.20 32.78 31.76 31.45 32.43
Outsde Temperature DB 85.87F (29.93 ) Humidity 70.07%
WB 25.65
CT-3 CT4
25.65+5=30.65
32.43
5
5
ACU 1,260kW 70%
10Hr/day,22days/month
1,260kWx 70%x 10Hr/dayx 22days/monthx 12months/yearx 2%
=46,570kWh/year
7peso/kWh 326k pesolyear

11




Good or hood

| [ | = |
f\ : /H N : <
SN R | Z
¢§ : /H2 Hs N : 2

Condition 'W Hi/2 Ha Hs Condition attach hood on top
2.4

BMS
COWR 94.78F 34.88 COWS 090.64F 32.58

ACU

40Hp 90% 70%
40Hpx 0.745kW/Hp 90%x 70%x 10Hr/dayx 22days/monthx 12months/yearx 1
61,189kWh/year 428k pesolyear

ACU
BMS ACU
2.4 AHU
Air Water

ACU status |Return Supply |Return Supply
ACU 01A ON 26.07 20.97 38.36 32.58
ACU 01B ON 25.97 20.97 34.14 32.58
ACU 02A ON 26.27 23.27 35.73 32.48
ACU 02B ON 27.17 20.49 36.81 32.58
ACU 10A ON 21.16 19.92 35.94 32.48
ACU 10B ON 21.64 11.11 35.73 32.48
ACU 11A ON 25.1 13.14 35.41 32.48
ACU 11B ON 25.19 14.39 33.09 28.83
ACU 12A OFF 28.43 21.64 32.48 32.58

Air

12



1 8:00 14:30
23 24
CASBEE  Comprehensive Assessment System for
Building Environmental Efficiency

Level 1 20 28
Level 3 22 26
Level 5 24 24
Philippines 26
24
10
DOE 25
25
2,466kwW 80% 70%
10Hr/dayx 22days/month 8%
2,466kWx 8%x 70%x 10Hr/dayx 22days/monthx 12months/year
364,573kWhlyear(2,552k pesolyear)
ACU
BMS
BMS
(6{0) 1,100ppm
1,200ppm 1,000ppm
Outside Air (CeiITier:umI?rI\Lm)
ACU gp
Air Fifgpr [€O™P: b iSU|0|on Al
Galler Office
ACU Room K

44— | Chilld Water
Pump

2.4

AHU AHU

13



CO,

CO, BMS CO;
BMS
BMS
BMS
BMS 5%
BMS

x 5% 8,821,528kWhx 5%=441,076kWh/ 3,088k peso

Delamping, Relamping

10%
DOE
2.4

Location llluminance
Office door 100 Ix
Reception table 50 Ix
Employee work table 170 200 Ix
Window 400 450 Ix
Work table near window 250 300 Ix

Employee work table 170 200 Ix
Philippines 300 Ix JIS

300 Ix

14



24 JIS
lllumination Location Work
LX
2,000+ —
----- - Design
1,500 - Drawing
1.0001 - Office room (a) - Business room - Design room - Typing ]
’ - Drawing room - Entrance hall (daytime) - Calculation
- Key punching
750 - -
_____ - Office room (b) - Executive room
500 - Meeting room - Printing room
- Meeting room - Reception office| - Computer room - Control room
- Waiting room - Dining hall - TEL exchange room - Clinic - Reception
- Kitchen - Recreation room| - Power distribution panel dashboard at
- Training room - Janitor's room electricity room & machinery room
3007 - Entrance hall (Nighttime) _Stockroom  -Vault | .. | = —
200} Elevator hall - Electricity room
- Machine room - Auditorium|- Washroom
""" - Elevator - Work room |- Hot-water service room
150 - Bathroom )
- Coffee/tearoom - Rest room - Corridor - Stair
- Night-duty room - Locker room - Iﬁav?tory
100 + - Warehouse - Entrance (Porch) - Restroom
"nH—>—— H—————————————————— L ——
50 - Indoor escape stair
30
Remarks:

1. (a) in table indicates a office room for fine works (b): general office room

CASBEE

2.4

CASBEE

Point

Illuminance(Ix)

Level 1
Level 2
Level 3
Level 4
Level 5

Less than 500
500 to 600

750 to 1,000
1,000 to 1,500

600 to 700 or more than 1,500

200 Ix

1/4 13

Delamping

15




Hf

Hf
2.4
Stabilizer |Lamp Input Flux of - Collar .
Category Type |power power light Efficiency rendering Life
Fluorescent lamp [W] [W] [Im] [Im/W] (Ra) [h]
Energy saving type c&cC 36 39 3,000 76.9 61 12,000
High frequency Inverter 32 35 3,520 100.5 88 12,000
18Wx  tube 50 36W
Hf 10% 39W 35W
Hf
4,071set

(39-35)W/setx 4,071setx 9Hr/dayx 22days/monthx 12months/year=
=38,691 kWh/year (270k peso)

0.4%
3,520[Im]/3,000[Im]=1.17

2005

16

20%




Hf

Controller

=

Luminance Sensor Human Sensor

2.4

E=

b xNxUxM

A

E: Average luminance on the working place[lx]

¢ : Luminous flux per lamp[lm]
N: Number of lamps installed

o A

[&]

c

©

£

g out control

-

Excess
Design| _ _ _ _ _ ______>=
value Luminance control
’

0.7

12,000h time

2.4

CRT-Display

CRT

200 250w
391, 230kWh/

Philippines

Power consumption

Hf Fluorecent lamp

Hf

A: Room space[m?]

U: Utilization factor
M: Maintenance factor

without control

Save energy

inance control

LCD

15%

LCD 50w

12,000h time

>

47,000m?



1,000set 250W/set
250-50 Wx 80%x 9h/day=1,440kWh/day

1,000setx

h/day

LCD

1,440kWh/dayx 22days/monthx 12months/year=380,160kWh/year (2,661k peso)

ACU

BMS

Land Bank Plaza

Term

Value

Remark & recommendation

Energy Efficiency Index

171kWh/m? (last 1 year)

Good

I luminance

180 to 200 lux

Low. More than 300 Ix

CO, density

1,100 to 1,200 ppm

High. Less than 1,000 ppm

Condensing Water temp.

Supply 32 to 34

High. Less than 32

QB (WIN|F-

Room Temp. setting

23 to 24

Good. 25 is better

18




kwh/ % k peso *1
*2
32 46,570 0.5 325
61,189 0.6 428
1 25 364,573 3.8 2,552
" 38,691 0.4 270
CRT LCD 380,160 3.9 2,661
BMS
BMS
891,183 9.2 6,236
*1  7peso/kWh *2 2005 9,721,166kWh

19




Banko Sentral NG Philipinas

Banko Sentral NG Philipinas

Banko Sentral NG Philipinas Complex Buildings

5-Storey Building

( )
156 ,249m2
6
4
BSP Complex Building Floor Area
5-Storey Building 5-Storey 35,200
Multi-Storey 17-Storey 37,559
EDPC 8-Storey 34,958
Executive Tower 6-Storey 10,924
Cafetorium 3-Storey
Annex 1-Storey
Sub-Total | 118,641
Unaccounted 37,608
Gross-Total | 156,249

20



1000RT 634kW x 3
2 1000RTx* 1 450RTx 1

94kWx 3 94 Wx 4 75 x 1
112.5kWx 3 1125k x 3 75k x 3
500RTx 15kWx 10 15 x 6
11k x 117
20,776,582kWh
2005 2006 11
12
133.0kWh/m2
7:00~17:00
2005 10 2006 8 9
1
m
2005 10 2006 8 1
11 12 1

2005 10  Oct
10 (

2005 10

21



Cabugoy
96%

Monthly Electricity Consumption [kWh]

2,500,000
2,000,000
1,500,000
1,000,000 B
500,000 N
0
n n n [{e] © [{e] [{e] [{e] [{e] © [{] [{e] Ll
T 9 99T 29 99 e
- > — — > —_
§2858228333 356
<
Month Energy Consumption
kWh
Oct-05 2,103,160
Nov-05 1,860,880
Dec-05 1,484,080
Jan-06 1,518,960
Feb-06 1,557,920
Mar-06 1,745,520
Apr-06 1,675,520
May-06 1,820,660
Jun-06 1,890,320
Jul-06 1,667,380
Aug-06 1,720,800
Sep-06
AVERAGE 1,731,382
Avex 12 20,776,582
(Avex 12)/156,249 133.0 | kWh/m2

BSP

97%

22

42%

22%
Mr.Eddie M.



) Load
KW |units | h | d [m kwh/y %
Factor
Chiller 634 3 10 21 12 0.97, 4,649,249  22%
AHU 11 117, 10 21 12 0.8 2,594,592 12%‘
Chilled Water Pump 113 3 10 21 12 08 683424 3%
Codenser Water Pump 94 3 10 21 12 08 568,512 3%‘
Cooling Tower 15 10 10 21 12 08 302,400 1%
Main Air-Con Total 8,798,177 42%
Others 11,978,405 58%
Ave*12 20,776,582kWh
Chiller
22%
Others AHU
59% 12%
“_ CHWP
\ 3%
Cooling COowp
Tower 3%
1%
133.0kWh/m2
20,776 ,582kWh
156 ,249m2
> 133.0kWh/m2
Pasay City

23



Monthly Average Temperature [ ]

35.0
300 r
25.0 %
20.0 / \ —e— Pasay City
15.0 / \ —=—Tokyo
10.0 ¢ =

5.0

0.0

( 2006 )
Energy Consumption Intensity by purpose of Building
[MJ/m2]
0 1000 2000 3000 4000
School | 1494
Office 12303
Supermarket | 2998
Hotel 13167
Hospital 13371
Department st. | 3451
2,303M3/m2  1kWh=9.76MJ kWh
230kWh/m2 200kWh/m2
133kWh/m2
200KkWH/m2 67%

24




EEI [ kWh/m2]
250
200
150
100
50
0
BSP Japan's office ASEAN
BSP
BSP 42% 39%
Japan's Office Air-con Total
BSP 39%
Others :'. Heat %
13% » Source ‘._
Main Power 204 :
Air-con H
42% 12% :
Others X
58% s Heat r
L'%r:lt&ng ¢ Delivery ..'
_— *
Outlets 0,.13% R
36%
BSP 133kWh/m2
3
BSP

25



BSP 4 11 45F 7.2
12 3 48F 8.9
51.2F 10.7

45F

12%

BSP 1 2

10

3% 3%

16 10

30% 40%
1000ppm
1000ppm
1000ppm

26



17 18

40% 70%

0.5m/s

0.15mg/m3

10ppm

1000ppm

BSP 5-storey 2 900ppm
400ppm

BSP 12

21
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20%
4,649,249kWh
4,649,249kWhx 0.2=925,850kWh
925,850kWh+ 20,776,582kWhx 100 4.5

117 12%
BSP

2,594 ,592kWh
2,594,592kWhx 0.03=77,838kWh
77,838kWh/20,776,582kWhx 100 0.4

(VAV

28



Variable Air Volume )

VAV 20%
( ) 20%
2,594,592KWh
4,649,249kWh

2,594,592%x 0.2 4,649,249x 0.2 1,444,768kWh
1,444,768kWh+ 20,776,582kWhx 100 7.0

A

| Room:A
& 3

AHU : Fan

#

\ 4
@»
D

Constant Air Volume : Fan Power=Constant
RoomA=Cool, RoomB=Hot

29




Energy Supply Energy Supply

Heat Load Heat Load

Conventional System High Technology

e

AHU : Fan

Variable Air Volume : Fan Power=Variable
RoomA=Comfotable, RoomB=Comfotable

VAV

CW Constant Water Volume

3%
VWV Variable Water Volume

20%
683,424kWh
683,424x 0.2 136,685kWh

30



136,685kWh+ 20,776,582kWhx 100 0.7

—@—{Chiller | —@—Chiller |—
— —_ —_ '®_ o
— . — — _ - —
—(@—{Chiller —@—chiter — D

—_— — —_— >
— —@—Chiller — — —@—Chiller |— Ol—

cwv VWV

3 1995 1997 10
COP Coefficient of Performance

6.4 BSP COP 5.6
13 (1-5.6/6.4=0.13)BSP

COP 5.6

COP 6.4

4,649 ,249kWh
4,649 ,249kWhx 5.6/6.4 =604,402kWh

604,402kWh+ 20,776,582kWhx 100 2.9

31
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BEMS
BSP
BSP
BMS(Bui lding
Management System) BEMS Building Energy Management System
WHM S5-storey
WHM Multi-storey
Electricity WHM EDPC
WHM Cafetorium
WHM
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6 BMS/BEMS 5

3,189,543kWh BSP 15.4%

No [kWh] %
1 [2 ] 925,850 4.5%
2 77,838 0.4%
31 ] 1,444,768 7.0%
4 [ ] 136,685 0.7%
51[ ] 604,402 2.9%

6 |[ ]BEMS -

3,189,543 15.4%
20,776,582] 100.0%
BSP Mr.Armando L.Suratos
(Deputy Governor) Ms_Wilhelmina A. de las

Alas(Managing Director)

(

33



2007
2012 5 2012 2006 10%
2007 2%

PDCA 1SO14001 PDCA
PDCA

BSP VAV VWV

BEMS
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BSP

ASEAN
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Intercontinental Hotel Manila F 10 13
4.5

Mr. Mariano S. Salazar (Undersecretary, Department of Energy (DOE), Philippines
Mr. Mario C. Marasigan (Director, Energy Utility Management Bureau, DOE)
Mr. Marlon Romulo U. Domingo (Science Research specialist, DOE),
Mr. Mr. Amado de Jesus United Architects of Philippines (UAP)
Mr. Jowel Vervez  Property Manager Ayala Property Management Corp.
Mr. Louie Amora (Property Manager, Ayala Property Management Corp.)
60

ASEAN
Mr. Vincent Tang Ben Ong Singapore
Mr. Abdul Rahim Bin Mahmood (Malaysia)
Mr. John Budi Harjanto Listijono (Indonesia)
ACE ECCJ

Mr. Christopher Zamora Ms.Maureen Balamiento

ACE ASEAN Center for Energy Mr. C. Zamora
Dr. Weerawat Chantanakome (Executive Director Mr. C. Zamora
ECCJ
PROMEEC Building
ASEAN
PROMEEC
DOE Mr. Mariano S. Salazar (Undersecretary

, DOE, Philippines
METI ACE ASEAN
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SESSION Policies and Initiatives on Energy Efficiency and Conservation (EE&C)

Overview of EE&C Programs of Philippines 2.2(2)
DOE Mr. Marlon Domingo 10 2.34
15.7
Overview of EE&C Programs of ASEAN 2.2(2)
Mr. Mr. C. Zamora ACE
Promotion of Sustainable Buildings in Japan — EE&C and CASBEE
2.2(3)
SESSION EE&C Best Practices in Buildings ASEAN
Experience and Application of EE&C in Makati Stock Exchange Building
2.2(4)

Ayala Property Management Corp. Engineer  Mr. Louie Amora
Experience and Application of EE&C in Green Belt 3 Mall 2.2(5)
Ayala Property Management Corp. Property Manager  Mr. Jowel Vervez
Greenbelt 3 2004 ASEAN ASEAN
Energy Award 2006 4
ASEAN

Experience and Application of EE&C in Buildings of Indonesia
2.2(6)&(7)

ASEAN BOJ

Mr. John Budi Harjanto Listijono

Plaza BIl Building 2005 ASEAN
(Winner)
Grah Wonokoyo Building 2006 ASEAN
ASEAN Energy Award 2006
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Air Conditioner equipped with Passive Heat Pipe 2004 ASEAN
ASEAN Energy Award 200

Water Jet Nozzle to reduce the operation cost in AC unit 2006 ASEAN
ASEAN Energy Award 2006

Experience and Application of EE&C in Tan Tock Seng Hospital Building of
Singapore 2.2( )
Tan Tock Seng Senior Engineer  Mr.Vincent Tang
2006 ASEAN

ASEAN Energy Award 2006

Experience and Application of EE&C in Ministry of Energy, Water &
Communication Building (Low Energy Office) Malaysia 2.2(9)
Ministry of Energy, Water and Communication Energy Manager
Mr. Abudl Rahin Bin Mahmood 2006 ASEAN
ASEAN Energy Award 2006

SESSION The Way Forward

Advance Measures & Technology for EE&C for Buildings in Japan 2.2(10)
Directory and Database 2.2(11)&(12)
IT Engineer Ms. Maureen Balamiento ACE Technical
Directory(TD) Database
TD
ASEAN
Database
ASEAN 2
DOE DOE Energy Utility Management
Bureau Director Mr. Mario C. Marasigan

38



SEMINAR ON THE PROMOTION OF ENERGY EFFICIENCY AND
CONSERVATION (PROMEEC) FOR BUILDINGS IN SOUTHEAST ASIA
13 October 2006, InterContinental Hotel, PHILIPPINES

PROGRAMME

8.30

- 9.30

Registration

9.30

- 9.40

Opening Statement
Mr. Christopher G. Zamora

Manager of Administration and Finance, ASEAN Centre for
Energy

9.40

-1 9.50

Opening Statement
Mr. Yoshitaka Ushio, General Manager, from Energy

Conservation Centre of Japan (ECCJ)

9.50

- | 10.00

Welcome Address
Mr. Mariano S. Salazar

Undersecretary, Department of Energy, Philippines

10.00

- 1 10.30

PHOTO SESSION AND COFFEE BREAK

Session Policy and Initiatives on EE&C

010.30

- | 010.50

Overview of EE&C Programs of ASEAN
Mr. Christopher G. Zamora
ASEAN Centre for Energy

10.50

- | 11.20

Overview of Plans and Programs on EE&C in the Philippines
Mr. Marlon Romulo U. Domingo, DOE

11.20

- | 11.50

Initiatives and Programs of ECCJ on EE&C in Industry in Japan
Mr. Ushio Yoshitaka, General Manager, ECCJ

Lunch

Session EE&C Best Practices in Buildings

13.20

- | 13.40

Experience and Application of EE&C in Makati Stock Exchange
Building
Mr. Kristoffer Louis Amora, Ayala Property Management Corp.

13.40

- | 14.00

Experience and Application of EE&C in Greenbelt 3 Mall
Mr. Jowell Velvez, Ayala Property Management Corp.

14.00

14.40

- | 14.40

- | 15:10

Experience and Application of EE&C in Buildings of Indonesia

Mr. John Budi Harjanto Listijono, ATMA Jaya University
Experience and Application of EE&C in Tan Tock Seng Hospital,

Singapore

Mr. Vincent Tang Beng Ong, Tan Tock Seng Hospital

15:10

- | 15.40

Experience and Application of EE&C in Ministry of Energy, Water and
Communication Building (Low Energy Office Building), Malaysia
Mr. Shd. Rahim Mahmood, Energy Manager, MEWC

15:40

- | 15.50

Q & A Session

15:50

- | 16:10

COFFEE BREAK

Session The Way Forward

16.10

- | 16.30

Advance Measures and Technology for EE&C for Building in Japan

Mr. Akira Kobayashi, ECCJ

16:30

- | 16.45

Presentation: Updates on the Development of Technical Directory

and Database/ Benchmark/ Guideline for Buildings
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Ms. Maureen Balamiento, IT Engineer, ACE

16.45

16:50

Q & A Session

16.50

17.10

Distribution of Certificates and Closing Remarks
Mr. Mario C. Marasigan, Director, Energy Utilization Management
Bureau, DOE
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(ONR N

11 VN951 (10:30) - (14:55)
11 6 8:30 12:00
13:30 17:30
Hung Vuong Hospital
(ONR Y
11 7 8:30 12:00
Hung Vuong Hospital
14:.00 16:00
Hung Voung Hospital
11 8 8:30 12:00
Coop Mart Nguyen Kiem Super Market
13:30 16:30
Coop Mart Nguyen Kiem Super Market
11 9 10:00 12:00
Hung Voung Hospital
15:00 17:00
Coop Mart Nguyen Kiem Super Market
11 10 9:00 17:20
VN950 (23:55
11 11 - 07:25
Victory ECCJ




15 HCMC Ho Chi Minh City ECC-HCMC
ECC Energy Conservation Center HCMC
(1) PROMEEC Vietham-HCMC
1.1(1)
PROMEEC
(2) 1.1(2)
3) 1.1(3)
ECC-HMC ECC-HCMC
64 2006 19 3 2
2 12
1 kwWh
HCMC
Hung Vuong Hospital 1 7
oJT Hung Vuong Hospital
15
1 14 2 11
3 40
23,921 15,849 5
800 900 1000
383 Wh/year
160kwh/ /year
400KVA VND780/kwh 5.8 /kWh
VND820/kwWh 6.0 /kWh

400KVA



CO.OP Mart Nguyen Kiem Supermarket 11 8
oJT 1 HCMC
CO.OP Mart Nguyen Kiem Supermarket
13 1

CO.OP Mart Nguyen Kiem Supermarket

6600 3
186 kWhl/year
282kwWh/ lyear

6:00 18:00 VND1260/kWh 9.3

18:00 22:00 VND2300/kWh 16.7
22:00 6:00 VND860/kWh 8.9

11 10

Victory Hotel GF DOI Dr. Dang

Tung Director General, Science and Technology Department, Ministry of Industry
Mr. Phuong Hoang Kim ( Science and Technology Department, Ministry of Industry

80
Dr. Dang Tung
ACE ASEAN Center for Energy ECCJ
ACE 3 ASEAN
ECCJ 2



Hung Voung Hospital

Hung Voung Hospital

Hung Voung Hospital

3 40
23,921m2 15,849m2 5
800 900 1000
900kW 90+104+63KW
30kw
2 2 3 21
306
15 560kVA  320kVA 1
1100kVA
2005 3,831,283 kWh
160 kWh/m2
2005 2,989,884,860 VND
780 VND/KWh
1000VND=7 55 /kWh
24 /
2005 1 12



160kWh /m2

ECC




2005

1

2005 12

500,000
450,000
400,000
350,000
300,000
250,000
200,000
150,000
100,000
50,000
0

Electricity Consumption 2005 [kWh]
Total 3,831,283 kWh/y Ave 319,274kWh/m

S 0 & K NI
3‘0 QQ' @‘b’@@‘bﬁsﬁ‘ ')\s’ ?S) 6®Q O(J $0 O@ S

2005
kWh
Jan 264,270
Feb 226,167
Mar 271,730
Apr 367,741
May 370,594
Jun 451,873
Jul 198,094
Aug 330,983
Sep 323,560
Oct 354,904
Nov 354,687
Dec 316,680
Total 3,831,283
Ave 319,274




2005 319, 247kWh
Others
kw | unit | kw | 2089 | h/g [dzm| kwh/m | Sub Total| %
Factor
Chiller 257 1| 257 0.4 24] 30] 74,016
Pump 30 11 30 0.7 24| 30{ 15,120
FAU 20 0.7 24] 30] 10,080
AHU 3 21| 63 0.7 24] 30] 31,752
130,968] 41%
AC 15| 141] 212 04 24| 30| 60,912
1.125 47] 53 0.5 8] 30| 6,345
15 15| 23 0.4 24| 30| 6,480
1.125| 101]| 114 0.4 24| 30| 32,724
5.6 1 6 0.6 2] 30 202
3.75 1 4 0.6 2] 30 135
106,798] 33%
Hot Water 1.8] 146] 263 0.8 2| 30] 12,614 12,614 4%
FL 0.045] 2215| 100 0.4 24| 30| 28,706
IL 0.025( 160 4 0.6 71 30 504
ML 0.3 15 5 0.6 10| 30 810
SIL 0.1 120] 12 0.6 8] 30] 1,728
31,748] 10%
Othres 37,211 12%
Monthly Electricity Consumption Ave. 319,274| 100%
Others
Elevator 13 13| 169 0.05 15] 30| 3,803
Water Pump 3.75 11] 41 0.1 15| 30| 1,856
Water Pump 2.25 8 18 0.1 15| 30 810
8.6/ 149|1,281 0.02 8] 30] 6,151
Heater 18 9] 162 0.05 8| 30| 1,944
Steam 14 7 98 0.2 8] 30| 4,704
Hand washing 15 1] 15 0.05 8| 30 180
Xray 0.38] 181] 69 0.1 8] 30] 1,651
Fan 0.1/ 780] 78 0.5 8] 30| 9,360
Water treatment 18 1 18 0.1 24| 30| 1,296
Air compressor 2.2 4 9 0.1 8] 30 211
Baby recover 0.52 11 6 0.1 8] 30 137
TV 0.1 29 3 0.5 8] 30 348
Hot Water 16 4] 64 0.2 8] 30] 3,072
Distilled Water 15 3] 45 0.1 8] 30| 1,080
Floor Cleaning 2 2 4 0.1 8| 30 96
Refrigerator 01| 74 7 0.05 8| 30 89
0.2 60 12 0.1 8] 30 288
0.05 21 1 0.1 8] 30 25
Filter 0.2 23 5 0.1 8] 30 110
37,211 12%




41% 306
33% 4%
4% 10 12

Energy Consumption Rate By Use

Others
12%

Lighting
10% Cent. AC
Hot Water 41%
4%
Indivi. Ac
33%
ECC
(160-160*0.41=94)94kWh/m2
Hospitall
(160-160*0.41-160*0.33*0.5=68)68kWh/m2 Hpspital2
Hospital Energy Efficiency Index GFA Electricity
Hung Vung Hospital 160 kwh/m2 23,9211 m2| 3,831,283| kWh
HCMC Hospital 1 94 kwWh/m2 11220/ m2| 1,051,200( kWh
HCMC Hospital 2 67 kwWh/m2 6,489| m2 437,640 kWh




Ho Chi Minh City Hospitals EEI [kWh/m2]
180 160
160
140
120
100 94
80 67
60 [
40
20
0
Hung Vung HCMC Hospital 1 HCMC Hospital 2
Hospital
Monthly Average Temperature [ ] ——Tokyou
—=—Ho Chi Minh
—— HaNoi
35.0
o e
200 e N
150
100
50
0.0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
345kWh/m2 (1kWh=9.76 MJ 3371MJ/m2

)

160kwWh/m2 345kWh/m2 46

kWh/m2



EEI [kKWh/m2]

400
350
300
250
200
150
100

50

Hung Vung Hospital ECCJ's Data

ECCJ' Data

Power
17%

AC
Lighting 44%
and Outlets
21%
Hot water,
Steam 18%
ECCJ 78%

ECCI 18  22%




Energy Intesity by use [kKWh/m2] B Hung Vuong H
HVH:160kWh/m2,ECCJ:345kWh/m2 O ECCJ' Data

160 152

140

118

120

100

73
80 62

59

60

40

20 11 16 14
0 - [ ]

AC Hot Lighting and Power
water,Steam Outlets

2005 1 12

Water Consumption 2005 [m3]
Total 157,599m3 Ave 13,133m3/m

16,000
14,000 | — —
12,000 {1t THIEE BTt
10,000 |
8,000 ({1l L1l
6,000 |
4,000 (bt
2,000 |

S 0 D & NP S VR -
N 2 @‘b Y‘Q szﬁ > N ‘?*\\' C-OQ-Q o® S ® ‘?:\

11




2005 m3
Jan 12,962
Feb 11,757
Mar 12,989
Apr 13,582
May 13,235
Jun 12,798
Jul 12,945
Aug 12,919
Sep 12,706
Oct 13,709
Nov 13,152
Dec 14,845
Ave 13,133
Total 157,599
1m2 ECCJ ECCJ
2
900 1 23,921/900=26.6m2/
70m2/ 2.7
Water Intensity [m3/m2]
7.0 6-6
6.0
5.0
4.0
3.0
3.0 1
2.0
1.0 |
0.0
HV Hospital ECCJ's Data

12



Electricity Record

Dec 2006
Date Manager
#1 Readin Consumption Accumulation | Operator . .
Wh g Wh Wh Initials Time | Supervisor

1|Fri Al A2-Al A2-Al| Akira 8:02
2|Sat A2 A3-A2| (A2-A1)+(A3-A2)[ Akira 8:03
3[Sun A3
4{Mon
5|Tue 12345 11111 11111 Akira 8:02
6|Wed 23456 11111 22222| Akira 8:.03
7|Thu 34567

13
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5%
3,831,283kWh
5%
3,831,283 0.05=191,564kWh

40W
10%
40w
36W
2,215
24 0.4
(40-36)/1000*2215*0.4*24*365=31,045kWh
31,045+ 3,831,283*100=0.8%

Speed Drive)
30kW
0.7
VSD 30%
30*0.7*24*30*12*0.3=54,432kWh
54,432+ 3,831,283*100=1.4%

3
COP 3.5
COP 6.4
(
COP 20
)
3.5+ 6.4=0.55
74,016KWh

74,016*(1-0.55)*12=399, 686Klh
399,686+ 3,831,283*100=10.4%

15

10

COP6.4

36W

(Variable



4
676

, 128KkWh
527,847 ,840VND
676, 728kWh*780VND/kWh=527 ,847,840VND

17.7%

3,831,283 kWh

16

kwh

No " Kwh/ %
1] 3,831,283 0.05 191,564 5.0%
2 . 40W-36W 0.004| 2215 04| 24| 365 31,045| 0.8%
3 15,120 03 12| 54432 1.4%
sl 1] 74,016 045 12| 399,686 10.4%

676,728| 17.7%

PDCA




PDCA Plan —Do- Check-
Action PDCA PDCA

Plan: Tofind the lossand waste of energy  consumption
and find countermeasures to minimize them.

L1

Do: Carry out the countermeasures

Check : Evaluate the result

Action: Reform the process

—

Improving through PDCA cycle

Hung Vuong Hospital ECC Ho Chi Minh
Mr.Tran Dang Nhon
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CO.0P Mart Nguyen Kiem Super Market
CO.0P Mart Nguyen Kiem Super Market

CO.0P Mart Nguyen Kiem Kiem Super Market
571 Nguyen kiem S, Ward 9, "Phu Nhuan Dist., HCMC

3.1
6,600m?

3.1 CO.0OP Mart Nguyen Kiem

. |
; Show-case
Lift | chiller
Shopping zone
W.C Stai
Escalator
Counter
. | =
Stair
1
31 G Floor
: 3.1
15 V

1,000kVA 15 V/380V 60Hz

19



3807220V
GF, 1F 40W Magnetic Stab
2F 18W
3.1
2.2kW,
83kWx

ilizer FLR40
(FDL18)

7.5Wx

ACU 2 3HP 35

1,000kVA

15kV/380V
from Power

—P Motor & etc.

Company —°ﬁ"©——> Light/Outlet

Power
meter

31

% S.C

CooliRg tower

\ Chilled water Air cooling

o

3.1

FLR40s/36

Air



7%
2005/7 2006/6  1,905,101kWh/

LPG 2005/11 2006/10  531,293M3/
147 581kWh/
LPG 2,052,682kwWh/
93%
2,052,682kWh  6,600m*=311.0kWh/m?

3.1-
98Hr 14 (8:00 22:00)x

LPG
HCMC

2006 11
Director Ms. Nguyen Thi Ngoc Hong
Mr. Mai Thanh Hieu

HCMC ECC HCMC
ECC HCMC
ACE ECCJ

21

O Electricity
ELPG
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1,600VDN/kWh

2005

2006

- 250,000
o -~
Z 200,000 A/‘/‘/‘\‘\A\.—.—.—'f -
Eco n g
=S 150000 Fl 0 (111 Oelel sl 5
c ©
8§ 100,000 | 3
2 50,000 | 5
= =
o 0
Cc QO E = > 0 = (@]
Sps<g 53 3
Month N 2005 ==32006
—4a—High Temp. Low Temp.
3.3
2005/12 1
2006/10
LPG
12,085VND/kg
< 1,600
o ]
‘g 1,200 ] -
g —
33 800 = -
8\%
e
©
o 0 | | | | | | | | |
> (8] c Q0 — = > (] —_ (@] Q. =
2 8 sS e 28 5 32 86
Month
3.3 LPG
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500 422
& 400 322 366 311
= 300
i 200
100
0
Department Super Shopping CO.OP Mart
Store. Market Center
% Japan H
3.3
O Heat source
7%, 5%
mHeat Delivery
3% .
gHot water, Cooking
15% glLight, Outlet
3% m Motor Power
0
mRefrigerator
15%
m Other
3.3
52%
1
CO.OP Mart

93%

23
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CO.OP Mart

3.4
Dec. 2006
Day(] |Readdata |Today'sP
(k'Wh) | (KWhiday)
1(Friday) D =@-D
2(Sat) @ =@
3(Sun.) G =@-Gb
4(Maonday) @ =B -

28
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[Chief of the building

Energy Manager
| |

Representative Representative | ¢ & Representative
of S5ec. 1 of Sec. 2 of Sec. 7
a}) Committee of Energy Conservation Activity b} Action Group for Energy Conservation
3.4

PDCA

Bt

Plan: Tofind the loss and waste of energy ~ consumption
and find countermeasures to minimize them.

Do: Carry out the countermeasures

Check : Evaluate the result

Action : Reform the process Consistent implementation

of PDCA
Improving through PDCA cycle
3.4— PDCA
Plan Do Check Action Plan
Check
CT-1 32.6

25



36

91%
6.9
9.8
CT-2 CT-1
CT-3
34 5
32 28
G Floor 27 60%
22 23
Wet bulb temnb. in outdoor
3.5
23 29
110 A ) -
CO.OP Mart's operating pm@
< 100 =00 Cooling Water
2’; = 2 9o  Temp.( )
90 =S
= 28
= 40 - =) 26
. . >
5 7 9 11
Outlet Temp. of Chiller ()
35
32 29 4%
7 ~12 6 184

7:00 22:30 15.5Hr

26



83kw 91% 151.1kW

X x 151.1kW*4%*15.5h/d*184d
=17,233kWh/year
1,600VDN/kWh 27,573kVDN/year
6.9 9.8
5 100 3 /5 60%

o 1
o
é 08 | ‘
= 75%
>
£ 04 e
O 60%
o 02 |
2
o
a 0

0 0.2 0.4 0.6 0.8 1

Flow rate
3.5
75%
15.5h/dx 184d/year=2,852h/year
15kW 80% 90% 26.7kW
x X 26.7kW*(1-75%)*2,852h/year

=19,013kWh/year 30,421kVDN/year

90%
80%

(0.9 INV  =0.727/95%=0.77
26.7KW*(1-23%)*15.5Hr/d*181d/year=17,404kWh
(0.8 INV 0.512/95%=0.539

85%
26.7kW*(1-54%/85%)*15.5Hr/d*184d/year=29,805kWh/year
17,404kWh 29,805kWh=47,209kWh/year

27



47,209kWh-19,013kWh=28,196kWh/year

45,113kVDN/year

CO2
2'nd Floor A 27 50% B 25 ,52% at point
G Floor 27 ,60%
CO2 G Floor 780ppm 480ppm
CO2
Hf
ECC HCMC Hf C C(Coil and
Core)
3.5
Cetogory v [power [t [F1O cogerng | Ui
Fluorecent lamp [W] [W] [Im][ [Im/W]| index|[Ra] [h]
Genera (FLR40) 40 43 3,000 69.8 61| 12,000
Energy saving type 36 39 3,000 76.9 61| 12,000
High frequency (Hf) 32 35 3,200 914 88| 12,000
Hf High-output 45 49 4,500 91.8 88| 12,000
FLR40 FLR40s/36 Hf
10%
Hf
FLR40 38 FLR40s/36 549
8:00 22:00 x 365 5,110h/year
387tube*43W/tube+549 tube*39W/tube=38,052W
Hf 936tube*35W/tube=32,760W

38,052 W -32,760 W =5,292W
5,292W*5,110h/year=27,042kWh/year(43,267kVDN/year)

Hf

28




Controller

lluminance Sensor

Hf type Fluorecent lamp

3.5 Hf
E= —2 XNxUxM
A
E: Average luminance on the working place[lx] A: Room space[m?]
@ : Luminous flux per lamp[lim] U: Utilization factor
N: Number of lamps installed M: Maintenance factor
M
A S A
3 a without control
c E P ———
s >
£ 0 Save energy
e c
3 out control S
5 inance control
Excess S
Design| _ _ _ _ _ _ oo g :
value Luminance control
) : r :
Z Z
af ——» af ——»
12,000h time 12,000h time
3.5
0.7 15%
HF HF
32,760W

32,760W*15%=4,914W
4,914W*5,110h/year=25,111Wh/year(40,177kVDN/year

29
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gy

Canopy hood

Hemow

Power Meter

Trl Tr2

3.6

31



BEMS(Building Energy Management System)

kwh/ % k VDN/ =2
*1

1
o8 17,233 0.9 27,573

2
19,013 1.0 30,421

3
27,042 14 43,267

Hf

4
25,111 1.3 40,177

5
28,196 15 45,113

6
116,5941 6.1 186,551

*1 1,905,101kWh *2 1,600VDN/kWh

32




Victory Hotel GF 11
80

Dr. Dang Tung Director General, Science and Technology Department, Ministry of
Industry
Mr. Phuong Hoang Kim ( Science and Technology Department, Ministry of
Industry
Dr. Huynh Kim Tuoc (Director, Energy Conservation Center of HCMC, Department of
Science and Technology)
80

ASEAN
Mr. Reynaldo Baura Indonesia
Mr. Jesus Anuciacion (Philippines)
Mr. Mohd Nazri Enbong (Malaysia)
ACE ECCJ
Mr. Christopher Zamora Ms.Maureen Balamiento

DOI Dr. Dang Tung (Director General , DO,

Vietnam

METI ACE ASEAN

Vietnam Vietnam
ECCJ ACE
ECCJ
PROMEEC Building Vietnam HCMC
PROMEEC

ACE ASEAN Center for Energy Mr. C. Zamora
Dr. Weerawat Chantanakome (Executive Director Mr. C. Zamora
PROMEEC Vietnam HCMC

SESSION Policies and EE&C Best Practices

33



Policy

Overview of EE&C Programs of ASEAN 2.3(1)
ACE Mr. C. Zamora ASEAN ACE ASEAN
ASEAN
ASEAN Plan of Action for Energy Cooperation APAEC

PROMEEC
PROMEEC 2
Overview of EE&C Initiatives and Activities in Vietham 2.3(2)

GDP 15

4 Energy Efficiency & Conservation Office of
Vietnam

Mr. Phuong Hoang Kim (DOI)
Promotion of Sustainable Buildings in Japan — EE&C and CASBEE
2.3(3)

ASEAN

Energy Efficiency & Conservation Best Practices of Plaza BBI Building
2.3(4)

2005 ASEAN

Energy Efficiency & Conservation Best Practices of the Buildings of the Philippines
2.3(5)
Mr. Jesus Anuciacion, MOE of
Philippine Government
Makati Stock Exchange Building

Makati Stock Exchange (MSE) 2006 ASEAN
ASEAN Energy Award 2006 3
Green Belt 3 Mall
2004 ASEAN ASEAN Energy Award
2006 4
6750 Office Tower
2004 (2 ) 24 64,678

Energy Efficiency & Conservation Best Practices of the Buildings of Malaysia
2.3(6)

Malaysia Electronics Material S/B
2003 ASEAN ASEAN Energy Award 2003

( )
Low Energy Office LEO Building
2006 ASEAN ASEAN Energy Award

2006
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SESSION The Way Forward
Advance Measures & Technology for EE&C for Buildings in Japan

2.3(7)
Directory and Database 2.3(8)&(9)
IT Engineer Ms. Maureen Balamiento ACE Technical
Directory(TD) Database
TD
ASEAN
Database
ECC-HCMC  Director Dr. Huynh Kim Tuoc

SEMINAR ON THE PROMOTION OF ENERGY EFFICIENCY AND
CONSERVATION (PROMEEC) FOR BUILDINGS IN SOUTHEAST ASIA
10 November 2006, Ho Chi Minh City, Vietnam

PROGRAMME
8.30 - 9.00 Registration
9.00 - 9.10 Welcoming Remarks
Dr. Dang Tung
Director General, Science and Technology Department,
Ministry of Industry (MOI)
9.10 - 9.30 Opening Statement
Mr. Yoshitaka Ushio
General Manager, Energy Conservation Centre, Japan (ECCJ)
9.30 - 9.45 Opening Statement
Mr. Christopher Zamora, ACE
9.45 - 10.15 Photo Session and Coffee Break
Session 1: Policy and EE&C Best Practices (MODERATOR: MOI)
10.15 | - 10.50 Overview of ASEAN EE&C Programmes
Mr. Christopher Zamora, ACE
10.50 | - 11.25 Overview of EE&C Initiatives and Activities in Vietham
Mr. Phuon Hoang Kim, Science and Technology Department,Ministry of
Industry
11.25 | - 12.10 Promotion of Sustainable Buildings in Japan — EE&C and CASBEE
Mr. Yoshitaka Ushio, General Manager, ECCJ
12:10 13:30 LUNCH
13.30 | - 14.15 Energy Efficiency & Conservation Best Practices of Plaza BIl Building of
Indonesia
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Mr. Reynaldo Baura, Plaza Bll

14.15 14.50 Energy Efficiency & Conservation Best Practices of the Buildings of the
Philippines
Mr. Jesus Anunciacion, Department of Energy
14.50 15.20 Energy Efficiency & Conservation Best Practices of the Buildings of Malaysia
Mr. Mohd Nazri Embong, Pusat Tenaga Malaysia
15.20 15.40 Q & A Session
15.40 16.00 COFFEE BREAK
SESSION 2 : THE WAY FORWARD (MODERATOR: MOI)
16.00 16.30 Advance Measures & Technology for EE&C for Buildings in Japan
Mr. Akira Kobayashi, Technical Expert, ECCJ
16.30 16.45 Development of a Technical Directory
Ms. Maureen Balamiento , ACE
16.45 17.00 Development of a Database
Ms. Maureen Balamiento, ACE
17.00 17.10 Q & A Session
17.10 17.20 Closing Remarks

Mr. Huynh Kim Tuoc, Director
Energy Conservation Center-HCMC
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