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ASEAN Center for Energy
ACE ASEAN
2005 2 16

2 4 ASEAN
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16 8 Inception Workshop

17 2
Summary / Post Workshops
Inception Workshop
2004
12 Summary Workshop / Post Workshop
ASEAN (Focal Point) 4 ASEAN

Benchmarking

Technical Directory

2004 8 25 8 26 ( 8 24 8 27 )
“Inception Workshop of on Promotion of Energy Efficiency and Conservation

(PROMEEC) (Major Industry, Building and Energy Management), SOME — METI

Work Program 2004— 2005” ( Denpasar
)
ASEAN ASEAN Center for Energy
(ACE) (ECCJ) 20
1 Phase-1 Phase-2 Phase-1
ECCJ
ECCJ
Phase-1 Phase-2 ASEAN
ASEAN
2004-2005 ECCJ
2004 9 12 9 25 1



50 60

Technical Directory

ASEAN

Technical Directory

2004 10 31 11 13

50 80

Technical Directory

ASEAN

Technical Directory

2006 2 7 2 9 Summary Workshop / Post Workshop
( 2 6 2 10 )
“Summary Workshop and Post Workshop on Promotion of Energy Efficiency and

Conservation (PROMEEC) (Major Industry, Building and Energy management),

SOME — METI Work Program 2004- 2005” ( Singapore
)
ASEAN ASEAN Center for
Energy (ACE) (ECCJ) 21
4 Technical Directory

Database/Benchmark/Guideline



ASEAN

Summary Workshop

1
- Technical Directory Database/Benchmark/Guideline
- “ASEAN Benchmarking” *“Board of Judges”
Post Workshop
Summary Workshop
ASEAN
ACE



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
1 2004 3 ASEAN10
ASEAN
ASEAN 2004
ASEAN
ASEAN

Directory

Database / Benchmark / Guideline

Technical



OJT (On the Job Training)

ASEAN
Technical Directory Database / Benchmark /
Guideline
ASEAN
Board of Judges (BOJ)

ASEAN
"ASEAN Benchmarking for Building”



JW Marriott Jakarta Intercontinental Midplaza Jakarta

9 12 Jakarta

9 13 JW Marriott Jakarta

9 14 JW Marriott Jakarta
Intercontinental Midplaza Jakarta

9 15 Intercontinental Midplaza Jakarta

9 16

9 17 JW Marriott Jakarta
Intercontinental Midplaza Jakarta

9 18

9 19 Jakarta

9 9

Marriott Jakarta 2003 8

2002 3 The Landmark Center — Tower A

On The Job Training (OJT)
ASEAN

JW




ASEAN

ASEAN Center for Energy (ACE)

ASEAN Center for Energy (ACE)



JW Marriott Jakarta

JW Marriott Jakarta
JW Marriott Jakarta
Mega Kuningan Complex 2003 8

Mr. H. Wahyudi
Hadiatmo (Director of Engineering)

JW Marriott Jakarta

JW Marriott Jakarta

(GFA) 29,447 2
333
2001 3



MJ
16,336,945MdJ

BAS : Building Automation System

1,600kVAX3 1,250k VAX1
1940KVAX4
PLN 20KV 2,595kVA
5 464kW/ 144.3kW/
22kWx5 2 80kWx3 1
11 148 VRV 75
8bar 1000kg/h 500 kg/h

13,691,823kWh

11%

O Electricity
B Gas

89%

134,179,8656MdJ 487,670m3



2003 8 0 8 5
9 7
Electricity
1,600,000
1,400,000
1,200,000 A/‘/A\‘\A/‘\‘—_‘
- 1,000,000 —e— 2002
= 800,000 —=— 2003
600,000 2004
400,000
200,000
0
EFIEE5RIFHES
IMF
2 Landmark Center Tower
Rp 0.011
A
Wh
15
18:00
22:00
3 2.5



Rp/kW

Rp/ Wh
30,000 700
25,000 600
500
20,000 400
15000 300
10,000 200
100
5,000
0
0 2002 2003 2004
2002 2003 2004
o Rp/kWh
2002 3 02004 9 = Rp/KWh
3
Gas
50,000
45,000
40,000
30,000 ——2002
25 -
15,000 2004
10,000
5,000
0
c O 5 5 >SN c = D o +=o> 0
S¢e22E23°5288228
3



Water

14,000
12,000
10,000
8,000
6,000
4,000
2,000

—e— 2002
—=— 2003
2004

m3

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep

Oct
Nov
Dec

2004 4 6

50,000
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000

123 456 7 8 9101112131415161718 19 202122 23 24 25 26 27 28 29 30

—=— Consumption(kWh)April, 2004 Consumption(kWh)June, 2004

GFA(Gross Floor Area)




Intercontinental Mid plaza

GFA 7

EEI Energy Efficiency Index

300KWH/m2/y 9 16
Marriott
155
Marriott Hotel
29,447 m2
13,691,823 kWh | 465 kWh/m2
EEI 300 kWh/m2
EEI of Electricity For Indonesia(Research of ASEAN-USAID 1999)
EE 155%
Marriott Angkor Palace Resort
& Spa
EEI

2004 4

10



50,000 500
45000 450
40,000 /?-\'_\/\'/\/"\ 400
35,000 % y//.—'\k. 350
30,000 PN 300
25,000 1f \({M\ *\ T A | 250
20,000 5e B ; 200
15000 [ | e Nt ] 150
10,000 | 100
5000 | 50

0 0

1234567 8 910111213141516171819202122232425262728293031

1 Occupied room —=— Consumption(kWh)April, 2004 —« Consumption/Occ.room

JW Marriott 5
GFA
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VRV

VRV 20
VRV 25%
VRV
VRV Outdoor Unit
Load
kW Unit hour day ratio kWh Reduction | kWh
7.5 75 24 365 0.4 1,971,000 0.25 492,750
kWh | Rp/kWh Rp/y
Hotel
492,750 | 482.1 | 237,554,775 Total 13,691,823 kWh/y 3.6%
20 20%
Chiller
Load
kW Unit hour day ratio kWh Reduction kWh
150 4 24 365 0.25| 1,314,000 0.2 | 262,800
kWh Rp/kWh Rp/y
Hotel
262,800 482.1 | 126,695,880 | Total 13,691,823 kWh/y 1.9%
2
2 2
2-3

12



50Hz 45Hz
2
IF 50Hz —45Hz 0.9%0.9%0.9=0.73)
Load
kW Unit hour day ratio kWh Reduction kWh
37 1 24 365 0.8 | 259,296 0.27 70,010
kWh Rp/kWh Rp/y
Hotel
70,010 482.1 | 33,751,782 | Total 13,691,823 kWh/y 0.5%
Assumption :Non Insulation Boiler Part & Valves = 15 Non Insulation Valves
Units MdJ/h/Unit h d MJ Boiler Efficiency MJ
15 3.9 24 | 365 | 512,460 0.8 | 640,575
Gas MdJ/m3 m3 Rp/m3 Rp/y
33.5 19,122 | 1,513 | 28,931,044
Hotel Gas | 513,234 | m3/y 3.7%
150kW 2

13




f Car park Fan 2hour Shorten

Load
kW hour day ratio kWh
154.4 2 365 0.8 90,170
kWh Rp/kWh Rply
90,170 482.1 | 43,470,764
Hotel Total 13,691,823 kWh/y 0.7%
915,730kWh 6.7% 470 Rp
No Items kWh/y % m3 % Rp/y

In-door Setting of Temperature

& Supply Air Temperature
1 [VRV] 492,750 | 3.6% 237,554,775

In-door Setting of Temperature

& Supply Air Temperature

[Chiller] 262,800 | 1.9% 126,695,880
0 Optimization of Secondary

Chilled Water Pump 70,010 | 0.5% 33,751,782
5 Boiler & Steam Valve’s

Insulation 19,122 | 3.7% | 28,931,044
4 | Shortening of Carpark Fan 90,170 | 0.7% 43,470,764

Total 915,730 | 6.7% 3.7% | 470,404,246

14




Intercontinental Midplaza Jakarta

Intercontinental Midplaza Jakarta

Intercontinental Midplaza Jakart

-- o
3Ll

4 37 131,653 2
332 259
75,017m2

m2 m2
53,486
44,540 0.57 75,017
33,627 0.43 56,636

131,653 131,653
78,167

15



1998 6

BAS(Building Automation system)

20KV 3000k VAX3
1940KVAXx4
a. 3 2020kW 350kW
1 15kWx3 2 90kWx2
X3
b. 3042kWx3
3 375.7TkW
a. 55kWx2
b. 10kg/cm2  1000kg/hx
c. Heat Machine ( ) 3
2003 10
12 11
2003
1,800,000
1,600,000
1,400,000
1,200,000
é 1,000,000
X 800,000

600,000
400,000
200,000

80

16




2003

45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000

2003 10
10 10

2003

25,000

20,000

15,000
™

IS
10,000

't

0

S I I T I T SN ¥
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3500
3000
2500

= 2000 | . ___’:12

1500 12
1000
500

0 L \
g8 8385888883838
N O 4 ™M 0N & A ;- ™o
™ = - —+H < N «N
Intercontinental Midplaza Jakart
2
MJ
2 43
48

131653m2

17,385,000 kWh |  9.8MdJ/kWh 170,373,000MdJ

377,159 m3 | 33.5MdJ/m3 12,632,714MdJ

183,005,714MdJ

1,390MdJ/m2
3238MdJ/m2
43%

18




75017m2

10,527,400kWh| 9.8MdJ/kWh|

103,168,520MJ

377,159 m3 33.5MdJ/m3

12,634,827MdJ

115,803,347MdJ

1,544MdJ/m2
3238MdJ/m2
48%
16
EEI Energy Efficiency Index 300KWH/m2/y
44
47
131,653m2
17,385,000kWh | 132.1kWh/m2
EE 44%
75,017m2
10,527,400kWh | 140.3kWh/m2
EE 47%
EEI of Electricity For Indonesial
(Research of ASEAN-USAID 1999) 300kWh/m2

43%

44%

19

48%

40%

47%




2
3 1 350kW
2004 9 12
2
Leaving Water Temp 2 SCHWP
Frequency
Chilled Water Set PT 6 6
6
Entering Water Temp 8.2 2.2 5

20



Chiller Log Sheet 12-Sep-04
7:00/10:00| 13:00{ 15:00 18:00[21:00,23:00, 2:00| 5:00Average
Chilled Water Set PT 6.00 6.0 6.00 6.0 6.0 6.00 6.0 6.0 6.0 6.0
Leaving Water Temp 6.1 6.0 6.0 6.0 59 60 59 59 6.1 6.0
Entering Water Temp 8.3 84 9.0 84 83 84 74 173 8.1 8.2
Inlet Guide Vane Position %(38.1] 51.2| 60.8 48.0] 47.2| 46.7| 23.3| 21.8 32.4 41.1
Compressor kW 206 232 259 229 226| 231 147 140, 188 206.4
SCHWP Frequency 500 50, 50 50 50 50 50 50, 50 50.0
6 7.0 7.5 8.0
6.0 7.0 6
6.0 7.5 9
6.0 8.0 11
7.5
220,752kWh 133,030,674Rp
2.1%
kW kWh kWh
350 2 24 365 0.4 2,452,800 0.09 220,752
kWh Rp/kWh Rply
275,940 482.1 133,030,674
10,527,400 kWh
220,752 kWh 2.1%
2
2 2
2.2

21




50Hz 45Hz

191,581kWh 92,361,427Rp

1.8%

IF 50Hz —45Hz 0.9*0.9*0.9=0.73)

kW h d KWH
90 0.9 24 365 0.27 191,581
kWh Rp/kWh Rply
191,581 482.1 92,361,427
10,527,400 kWh
191,581 kWh 1.8%
36 50 80%
12,614kWh 6,061,402Rp 0.1
kW kWh kWh
0.036 50 24 365 15,768 0.8 12,614
kWh | Rp/kWh Rply
12,614 482.1 6,081,402
10,527,400kWh
12,614kWh 0.1%
100W 20W
8,760kWh 4,223,196Rp

22

0.1%



20W

100W —
kW kWh kWh
0.08 300 2 365 17,520 0.5 8,760
kWh Rp/kWh Rp/y
8,760 482.1 4,223,196
10,527,400kWh
8,760kWh 0.1%
488,896kWh 4.1% 235 Rp 4
No kWh/y % Rply
1 275,940 2.1%| 133,030,674
2 2 191,581 1.8% 92,361,427
3 12,614 0.1% 6,081,402
4 8,760, 0.1% 4,223,196
488,896 4.1%| 235,696,699

23




Electricity & Energy Utilization Director General  Mr.

Yogo Pratomo 81 4 ASEAN

3 3

Director General Mr. Yogo Pratomo

Renewable Energy and Energy Conservation  Director Ms. Ratna

Ariati  Energy Conservation  Chief Ms. Mariam Ayuni
ASEAN
Intercontinental Midplaza Jakarta General
Manager
2
Ms. Ayuni

Technical Directory

Technical Directory

° Format

24



08.00 -08.30 Registration

08.30 -08.35 Welcome Remarks
Dr. Yogo Pratomo
Director General for Electricity & Energy Utilization

08.35 -08.40 Opening Statement
Dr. Yoshida Kazuhiko
General Manager, Energy Conservation Centre, Japan

08.40 - 08.45 Opening Statement
Dr. Weerawat Chantanakome
Executive Director, ASEAN Centre for Energy
o

08.45 - 09.00 Coffee Break & Photo session

Session | : Policies and Programs on Energy Conservation

09.00 -09.20 Energy Conservation Policy and Programs of
Indonesia
Ms. Ratna Ariati
Director, Directorate General for Electricity and
Energy Utilization

09.20 -09.40 Japan’s Energy Conservation Programs

Dr. Yoshida Kazuhiko
Energy Conservation Centre Japan

09.40 - 10.00 Question and Answer

Session Il : Energy Conservation Best Practices
for Buildings in Indonesia
10.00 -10.20 Natura Resort and Spa Bali
10.20 -10.40 PT. Metropolitan Bayu Industri
10.40 -11.00 Gran Melia Hotel Jakarta
11.00 -11.20 Citra Land Building
11.20 -11.40 Grand Preanger Hotel Bandung
11.40 -12.30 Question and Answer
12.40 -13.30 Lunch Break
Session Il : Energy Conservation Best Practices
for Buildings in ASEAN Countries
13.30 -14.15 Shinawatra University Building
Dr. Vorasun Buranakarn (Thailand)
14.15 -15.00 Indirect Seawater Cooling & Thermal

Storage System, Changi Naval Base
Mr. Ng Yew Soon & Er Tay Leng Chua
(Singapore)

15.00 -15.15 Coffee Break
15.15 -16.00 Securities Commission Building
Mr. Chen Thiam Leong (Malaysia)
16.00 - 16.45 The 6750 Tower Building
Mr. Gerald Monasterio (Philippines)
16.45 -17.15 Discussion
17.15 -17.30 Summary : Barriers and Measures
Session IV : Dissemination Procedure
17.30 -17.45 Development of Technical Directory
by ECCJ
17.45 -18.00 Development of Local Database /

Benchmark / Guideline by ECCJ
18.00 -18.15 Closing Statement

25



ASEAN ASEAN Benchmarking
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Sofitel Royal Angkor Hotel Angkor Palace

Resort & Spa
9 19 Jakarta Siem Reap
9 20 Sofitel Royal Angkor Hotel
9 21 Angkor Palace Resort & Spa
9 22 Angkor Palace Resort & Spa
Siem Reap Phnom Penh
9 23
9 24 Ministry of Industry, Mines and Energy (MIME)
9 25 Phnom Penh
2002 3 Sofitel Royal Angkor Hotel

Angkor Watt Siem Reap

Ankor Palace Resort  Spa

On The Job Training (OJT)

9 23 Phnom Penh  Workshop ASEAN 3
4 60




ASEAN Center for Energy (ACE)

and Energy)

10, 000MW
95
(2001 15 )
MIME
150MW 2016 75000
MIME 2012

MIME (Ministry of Industry, Mines

20

EDC Electricite du Cambodge
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Sofitel Royal Angkor Hotel
Sofitel Royal Angkor Hotel

Sofitel Royal Angkor Hotel

1 3 70,000 2
240
2000 10
3
1500KVA(1200kW)x1  1000KVA(800KW)x1 80OKVA(648KkW)x1
3 4 390V

7.5kWx2 5.5kWx1

a. 3
Nol York 200RT x210.5kW
No2 York 210RT x228.2kW
No3 Carrier 220RT x347.6kW
18.5kWx4
b.

288



56 4
400m3x%2
100msx1
b.
100psi 1000kg/hx
60 80psi
C.
2002
2002 3 7 8
Mr. Sumit Thungtong(Engineering Manager)
3



2002

Mr. Sumit 24 3/

500 40



2002

11

12

il 1_1.:311 ﬁ

2003

120,000
100,000
80,000
60,000
40,000
20,000
0

—e— 2001
—=— 2002
2003

Jan
Feb

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec




3 2002
2003 3
Mr.Sumit 35
1.20 45
1.00 | 1 40
4 35
0.80 | 4 30
060 b 125 _ |
- 20 ——
040 F 4 15
020 | 10
45
0.00 0
2001y 2002y 2003y
1 24 20
1
400




70

Mr.Suimt

1400

> 1200

MJ/room/da

1000
800
600
400
200

E_L
< O
23
c o2
nxg

Mr. Sumit
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15%

30%

20%

BEMS

Automation System)

BEMS (Building Energy Management System)

BAS (Building



12



Mr. Sumit
Mr. Sumit

Mr. Sumit
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4. Angkor Palace Resort & Spa T % /L ¥ —Z

4. 1 Angkor Palace Resort & Spa D%

Tra—nUy NCHEARY = LT v IR TNVEHRT v aThHN, ZOKRT L
SELACA—T 2 LED 0 oEfk) Y — METATH S, (BICHIT10 A -3 A, W
WX a4H—-9H)

4-[a] Mr. Shanker Rajoo (General Manager). Mr. Chea Chharavuth (Chief Engineer),
Mr. Hang Vannak (Catering Sales Assisstant Manager)fti23xfits L T < #1172,

ik

(1) @4 Fr: Angkor Palace Resort & Spa

X —4 — 1 Angkor Palace Resort & Spa 71l

(2) H& VY — kAT
(3) Hips b 3P, IERERE  8,440m2 (U4 TETp)

RTNVEEE T4+10%E, U ¢ Z 1377, Spa, Ballroom & ¥
Hr7-1z 150 EOHEFHE H
(4) T NA—T2 0 200441 H, R ITE 2SR - LT
(5) FxfmEsE
1) EAd— kA= g v AT AREHEE (BAS)
L, FARET R COMERIHRTNAL v 7K D~=a T VEERTH D,
T = HFEIIGMO A —F —~HET DO O HRER L A NVIHEBEO BT

S TW5bH,
WERETIIT A — B DO — =R — VI & 1 5 72 D I IE R RF[E] %



2)

TW5

Wi

FFEFER -

FLEk L
%"Tﬁﬁﬂ“*ﬂg :
a g

I—I%LD

74— 4K fEAKREGE, 231/400V., 50Hz
250kVA (AKSA-AC275) x1#., 500kVA (AKSA-AC550) x2 1
BANERREE, T A2 o1 HE

XIM—4—2 T4 —YL3EHK

REEBNNPUE—DBR TH DDA T F U A ITK &> TV
Do

250 Hours Z & O RS mBRIL B #: TIT VY, — & O i ii5 IKF ]
(1,500Hours, 6,000Hours)IZ %7 % & H%E#E (AKSA. Cambodia,
Co., LTD) (24— =R —/LZKIE L T\ %

RN — b L5, 3 HD T%%&%fﬁ%bfwé

PREHIIE 21,0000 DERELZ o 7 ITRE L AT 3 ~4[E13EF (Caltex,
Co.,LTD) »BHAL TWD, HEREMTI &R, F—7LOHE
Y THZ L CW O TEMLEZE Z A, L, B —7 AR R
R ZnH DT, BEMEM EOTZOII NNy 7T v T HO
=T NEBMLTNWD EDREIETH- T,



I —4 —3 JeEM=

b AKJEEC BB R
SFH4# 400V

i, BIOEAT 4T H AL %13, $7%x19 7 4 —&—

JATH 57 44— —
c . BER A
EN, BLOESE
dol X—F—
AH ¢ 7.5kwx 1
3) ZEFHRRAMAEEL
ZER Ry =T a L RETHI 100 B
N . REM: 2HPx74 &
747 :35HPx5H
VARNZ UM BHPx2 &
A= —LH : BHPx6H
VLM 35HPx1 &
<~ o= N—2H 2HPx2 &
4) HEARRARIEEE -
a GBI FARE KR 7~y Feom Ll Ex2 5

g‘lilju

AALEREEE 3= b, [REEHAR 7 1.5kW (2HP) x6 &
KM 100 mx 1, E4KIEx2, T X7 x2

m—-16



KM — 4 — 4 KALFREERE

4. 2RISR

(1)

Qi B PR A

B R T ORTIVIEBEERICEL DO EHILERIZE D bOICRIIEN TN
% 7 Angkor Palace Resort & Spa (7 R T ANA—F—DHRT LV TH D,

GM @ Mr. Shanker Rajoo i~ L — 7 HF EDZ L, BhkAT LD GM T —
TV TIIAMEECHE TR EBATAE TR T TS, sl I HWMLL,
BlF—7 = V=T IEBUEZERR I e > TN D,

Catering Sales ® Mr. Hang Vannak X GM O#ifEf72 3% CTh AR, #REE
OO =R LF—REOFEHLETIToTNDH LI Thol,

S EL A H X Engineering TfTH> T %, (21 A3 Y7 )



| | | |
Food & Sales &
Bavarmge Fooms barketing Firenos e
1
i
|House Keeping| | Engineering | | Japmrese | | Resenation |
T [ Gaerngsae ]

MM — 4 —5 &7 EE AR

(2) =RVF—HE=
FHZ AL —IIRELLEENOLTHLOT, LT CIIHEEMRENEE &, B
BIZOWTRIR T %,
1) HZ & oS &
BAZE% . B3R AHH RG22 CIX E 0 - JRIET CTH D Z EMLREHER ED
A2 TETND,

2004

45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

I —4 —6 HRIBEHHE &




2) B & OBRENYE &
3,928kWh 75 5,657KWh £ TH 72 D 2k L T\ 5,

2004 Aug Daily kWh
o = kwh,

6,000
5,000
4,000
3,000
2,000

1,000

1 2 3 45 6 7 8 91011 1213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1

I —4 — 7 HBREHNYE & &

3) L OB
SHTIROZAMDEZ o7 H (FIHZE 96%) L 7n-7-H (A 24%) OFE
TIHERD A FRUZ RS, &N ORBIZT TENH TV DA, EICEHA R
DiEWEEbis,

KWh 24h Load Curve
350

300
250
200
150
100

50

0

—o— 2-Aug [96%] —=— 12-Aug [24%] |

MII—4 —8 MRENHE =



(3) =R/ —HE T
1) EHEEOF

U= "R TNADOEE, T 4 —FRT7 VLD 1 EdTZ Y OREEDIENDOTGE A
THMIE T 5 O3 Y TIXRW A, 2EF TR L TR D,
B, A4 KR T ORT IO EElL (Energy Efficiency Index : 542 HLAL EAE 2 0
OEMBE/E) (X, F¥300KWH/M2ly & Lz, (Py AVZBfED 9 A 16 AV —
7y TG LD ATF)
Angkor Palace Resort & Spa 3£ 72B¥E# 1 722V OTEIED 8 ADT —
% (1 HEFHOFHIE - 4,735kWh) % 365 5 L CHRIE )i & (1,728,375kWh)
L L7, EEl = 1,728,375kWh/8,440 ni = 204.8 (kWh/nf)

Energy Efficiency
kWh/ /year

350
300

300

250 |
200 |
150

204.8

100

50

Jakarta | Hotel Angkor Palace Resort & Spa

MII—4—9 IREAS-) ENHERE
2) FIHEEN -0 REHNEE R AL

Angkor Palace Resort & Spa TIXEWILIREfEH -V = /L ¥ —{H#E & (EEI)
TR <, FIHAEEECYE TV BREHH R E T X L F—EH AL L T\ 5,
RET—2 L LTUIRED M THIH[NEHT ) DR LF =D SRRV
XF—HHABEL VBN VLTINETHA I,
LT — %% b LB LTz 2004 4E6 A, 7 A, 8 HOFIHE=E Y=V
BHHEE R AL OZ L E T RICRT,

ARFIAE RS Z TRO 7 T 7 T, FIHEEHTZ D BN R EZ TR 7 7 7

(35) . BAFREEEEA2ITNR S 7 7 (B0 7) 12T, —BOBHEHEN
FEALEZEL TWRWDIZR L, BIHERBAIIRESEBHL TS, I
FFIHBEEBENZEML L TWDEAETH D,



I — 4 —10 HBIBEHHE R 72 o7 0 EHE# & (2004 46 H)

L (2004/7) L/
2,000 200
1,800
1,600
150
1,400
1,200
1,000 100
800
600
50
400
200
(0] [¢]

2 3 45 6 7 8 91011121314151617 18 19 2021 22 23 242526272829 3031

| Last night L/ —m—Past 24hrs |

I — 4 —11  HRRENHEE &7 2 &1 0 REHHE & A DIREHHE & (2004 47 1)

L (2004/8) L/
2,000 200
1,800
1,600
150
1,400
1,200
1,000 100
800
600
50
400
200
[e] (0]
2 3 45 6 7 8 9101112 13141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
‘ mEm Last night L/ —=—Past 24hrs ‘

I — 4 —12  ARREHHE &7 2 N H7 0 PRENEE & BIRERE# & (2004 48 1)

3) B
R 7= 0 B I E R EAL C©A % & Angkor Palace Resort & Spa I3 > K%
T LY 3ENTE DI, U Y — RART O TEEESCBEGT b 2 20
ThAH9,
FIARERHT-D 2RV X —F RIS R MU I 0 RELSEBHT 508, 6, 7TAH
IZHART8 AEFINRVZEL TN,
PREFEAT O RS L <, 6 AIZU®HIT 0.4375US$7-~ 7= b DA 8 HFITi
0.4975US$ & 2 » AT L3.7% b EM L, 7 A N 1 NS 7= 0kl 2 b (A 7))
£ 18.8USSICHIEL T D, B F—(IRE ELEELRPETH 5,

m—-21



L LEHEEN b2 VO VX—H ThHEHEE R (HAF) OATH
D728, AT REEROMNTICITREEIA B N AR LTV 5, FE M O TEHAH| ER
DTV DG SV TEE, R, JAEE, ENREOFHIT—2%2/R5Z &
D TEDLMFFICFEIT I N TR,

TRF =B ORI Z TES OBFSEREMER Eo7-0, FHEHORTEHIC
NEANTEY, H24OREBICE HERER & B ERST AR, — EERRERH
TLOHMERICLDA LT T U AEToTVD,

FEEM OB LR HER? - A BT R AR AR T OB ILICENL > TV D B D
LD,



4. 3 HEESHHB LOBEEDR
G OKER TR F—T — BN DR OWT-SEF A & £ OB RIREZIRIC
Ny

(1) JiRdeE
BRI EAE D SF N A—H—TEA LT Z AN 95.8% ThH -7, MWIER=
YT Y —EBNT S LY IEE 100%IZEETIIE42% DR AR T
EMTE, 72,592kWh, 10,235USSOREHEINZ XD = E N TE 5,

Il — 4 —13 2WrisoD =R F R E

FM—4—1 NFELEICILIEXHE

Power Generation & Consumption

kWh/Day | Dayly kWh/y Reduction kWh
4,735 365 1,728,375 4.2% 72,592
/KWh USs$ly Uss$
0.141 243,701 4.2% 10,235

(2) 74 —F—=ZLoOHEEHAE
T4 =B =T ICEBENEFER T BT o RPERRT 1R T L OMEE
NEFETDHZLICED | EBERENHELHEOENVEERNS I T RWing F
v 735,



HEHBEIC L DETRRDEWRRE, RiAD D EEbn s,

DE-1 H-KT
| f3e 00w

L=

r-) -

! BAT
R
KW f “f-'
vinund
-'.-I_\_H"\. ke Hichng
L S
prbess
! RE~432 2300
TR prasssnnnnnn g o
L = Dt ez corcharr = PO
A LT T rrrawens
hanam a

i e Tepe IeEiei

Bnhim

Tirm

K — 4 —14 74— % —{HEEREHEX




60

Phnom Penh Ministry of Industry, Mines and Energy
(MIME) Secretary of State Mr. Ith Praing
Dr. Sat Samy ( Under Secretar )
Sofitel Royal Ankor  Chief Engineer 1

, Sofitel  Ankor Palace Resort&Spa

Angkor Palace Resort & Spa
Siem Reap Sofitel Royal Angkor Hotel =~ Phnom Penh
Maintenance Manager

General Manger

MIME  Mr. Vuthy

Technical Directory

Technical Directory

° Format

24



08.00 — 08.30
08.30 — 08.35
08.35 — 08.40
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08.45 — 09.00
Session I :
09.00 — 09.20
09.20 — 09.40
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Session II :
10.00 — 10.20
10.20 — 10.40
10.40 — 11.00
11.00 — 11.30

Session III:

11:30 — 12115
12.15-13.30
13.30 — 14.15
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15.00 — 15.30
15.30 — 16.15
16.15—-17.00
17.15-17.30
Session IV:

17.30 —17.45
17.45—-18.00
18.00 — 18.15

Development of Technical Directory

Registration
Welcome Remarks  Mr. Ith Praing, Secretary, MIME
Opening Statement Mr. Yoshida Kazuhiko, General Manager, ECCdJ
Opening Statement Dr. Weerawat Chantanakome,
Executive Director, ACE
Coffee Break & Photo session
Policies and Programs on Energy Conservation
Energy Conservation Policy and Programs of Cambodia

Dr. Sat Samy, Under Secretary, MIME
Japan’s Energy Conservation Programs

Dr. Yoshida Kazuhiko, ECCJ
Summary of Barriers and Measures & Question and Answer
Energy Conservation Best Practices for Buildings in Cambodia
Building No. 1 in Cambodia
Building No. 2 in Cambodia
Building No. 3 in Cambodia
Question and Answer
Energy Conservation Best Practices for Buildings in ASEAN
Countries
Central Academic Shinawatra University Building (Thailand)

Dr. Soontorn

Lunch Break
Alexandra Hospital Building (Singapore) Mr. Stewart
University Teknologi Malaysia (UTM)  Prof. Dr. K. S. Kannan
Coffee Break
Ministry of Education Building (Singapore) Mr. Lawrence Koo
Discussion
Summary: Barriers and Measures

The Way Forward: Dissemination Procedure

Mzr. Kazuhiko Yoshida, ECCJ

Development of Local Database/Benchmark/Guideline by ECCJ

Mr. Kazuhiko Yoshida, ECCJ

Closing Statement
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ASEAN Center for Energy (ACE)

Overall Energy Situation and Policy

Energy is one major driving force for the growth of a country. Each year Thailand
spends over 800 billion bath for energy. More importantly, 48% of total energy supply

is imported, marking an increase of energy imports around 8% annually. In addition
the oil price fluctuation in recent years has made apparent the importance of
sustainable energy development of our country.

With the oil price volatility, Thailand has been in a vulnerable situation. Increase in

oil prices usually affects commodity prices, and there is a risk of oil supply disruption.
However, we can turn the crisis into opportunity -- the opportunity to review the
national policies related to both building and industrial sectors, underscoring the ways

to create added value of agricultural products as well as strategies to secure energy
supply and to solve problems on oil shortage or oil price hikes. In order to ensure the
national energy supply security and sustainable energy development, Thailand’s energy
policy has placed greater emphasis on the efficient use of energy and the development of
renewable energy resources by enacting Energy Conservation Promotion Act and
establishing Energy Conservation Promotion Fund.

Recognizing the significance of sustainable energy, Thai government promulgated
Energy Conservation Promotion Act since 1992. The Law provide regulatory
framework for big energy-consuming facilities to improve their energy efficiency.
Energy building codes have been set to constrain the overuse of energy by prohibiting
poor heat transfer materials, poor lighting design, and poor air conditioning efficiency.
Financial support is crucial for the promotion of the efficient use of energy. In 1995, Thai
government established the ENCON Fund for supporting a great variety of projects,
ranging from projects on improvement of energy efficiency by using proven technologies;
projects on the demonstration and dissemination of renewable energy technologies;
research and development projects; to projects on enhancing a market of renewable energy
technology equipment as well as projects on training and public relations. Its revenues are
derived from the premium rates imposed on domestically sold petroleum.

In order to achieve greater tangible outcomes of the energy conservation policy, the
government has recently approved the “Strategic Energy Conservation Plan for
Competition”. The Plan comprises four main elements, namely: energy conservation,

renewable energy utilization, human resources development and public awareness



campaign. Ambitious targets have been set to lessen the ratio of energy consumption

growth to GDP growth from 1.4 to 1.0 by the year 2010.

ASEAN Center for Energy (ACE)

Energy Conservation in Buildings

Energy conservation in building sector is one of the main focuses since its energy
consumption accounts for over 20 percent of total energy demand and continues to
increase quite rapidly. In hot and humid climate like Thailand, enormous amount of
energy is required to provide comfort to building occupants. Air conditioning,
ventilation, pumping and lighting entail a big chunk of electricity. It is obvious that
improving energy efficiency of buildings will, no doubt, slim down the size of energy bills,
not only for building owners but also for the country.

Substantial amount of energy savings for buildings can come from a good design.
Effective use of environment and surroundings to cool down the buildings will reduce
significant amount of air conditioning load and thus reduce the energy to be consumed.
Appropriate insulation and well-designed shading will definitely lower the transfer of
heat into the buildings. In addition, successful utilization and distribution of natural
lighting can brighten up the workplace with little or no use of energy.

The strong relationship between building design and energy needs proves the
importance of Green Architecture. Research and development for new materials and
new techniques must continue to improve the way we design and build. Sharing
experience and transferring advanced and appropriate technologies will build up our
knowledge as well as strengthen our capacity in the area of Green Architecture.

Thai government is also in a process of drafting new Building Energy Code which will
be more stringent, but yet practical, with an aim to an end result of building
performance. The new code will have prescriptive requirements and overall
requirement. Building architects are allowed to choose whether to comply with
prescriptive or overall requirement. This will give flexibility to be more creative on the
use and integration of energy conservation techniques and materials for overall building
performance. The code is expected to be in effect by 2004.

There are many incentive and technical assistance programs provided to help building
owners and operators to improve their energy efficiency. Revolving fund (RF), for
example, provides a soft loan for investment that aims to reduce energy consumption in

buildings and industry. The RF program help reduce the cost of capital offering a fixed



interest rate of less than 4 percent over the length of loan period (less than 7 years).
Another program worth mentioning is the program called “Energy Conservation
through Cooperative Efforts”. The program provides technical experts to help facilities
establish their energy conservation teams and supervise them to develop energy
conservation measures for their respective industry / building. Mainly the program
will target no-cost to low-cost measures and some routine housekeeping to minimize the
wasteful use of energy.

Tax incentive program is also under development.  Ministry of Finance, Ministry of
Energy and Ministry of Industry are working together to create a system to offer a
reduction of cooperate income tax based on their energy savings. The rational of
performance-based incentive is that energy savings consequently will transfer to profits
of the company and these profits should not be applicable for taxation. It is still under
discussion the way to measure the energy savings that give accurate results at some

degree without troubling business practices.

Conclusion

Energy is essential for economic development. Energy Conservation in building sector
can play an important role for the sustainable development of the Country. Energy
conservation is the responsibility of everyone - from government to general public, from
architects to building owners, from building operators to building occupants. As all
elements, policy, financing mechanisms, networking, technical & institutional
capacities, and public awareness are interrelated, sustainable energy would be difficult

to achieve if only some of these elements, not all, are promoted.
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08.00 — 08.30 Registration
08.30 — 08.35 Opening Statement Dr. Weerawat Chantanakome
Executive Director, ASEAN Centre for Energy
08.35 — 08.40 Opening Statement Mr. Yoshida Kazuhiko,
General Manager, ECCJ
08.40 — 08.45 Keynote Address & Welcome Remarks Ms. Pranee Rintaravitoon
Deputy Director General, DEDE
08.45 —09.00 Coffee Break & Photo session
Session I : Policies and Programs on Energy Conservation
09.00 — 09.20 Energy Conservation Policy and Programs of Thailand
Mr. Pravit Teetakaew, Executive Director, DEDE
09.20 — 09.40 Japan’s Energy Conservation Programs  Mr. Yoshida Kazuhiko
Energy Conservation Centre, Japan
09.40 — 10.00 Question and Answer
Session II : Energy Conservation Best Practices for Buildings in Thailand
10.00 — 10.30 Experience and Application of Energy Conservation in EGCO Hotel
10.30 — 11.00 Experience and Application of Energy Conservation in Shinawatra
University
11.00 - 11.30 Experience and Application of Energy Conservation in Mike
Shopping Mall
11.30-12.00 Question and Answer
12.00 — 13.00 Lunch Break

Session III:

Energy Conservation Best Practices for Buildings in ASEAN Countries

13.00 — 13.30 UTM Building of Malaysia Ms. Azah Ahmad, Ptm, Malaysia

13.30 —14.00  Alexandra Hospital Building of Singapore Mr. Stewart Tai

14.00 — 14.30 Indonesian Buildings and Air Conditioning Unit Equipped with Heat
Pipe for Tropical Building Mr. John Budi

14.30 — 15.00 Question and Answer

15.30 — 16.00 Coffee Break

Session IV The Way Forward

16.00 —16.20  Development of Technical Directory by ECCdJ

16.20 — 16.35 Development of Local Database/ Benchmark / Guideline by ECCJ

16.35—-17.00 Closing Statement
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ASEAN Center for Energy (ACE)

Energy Supply Mix (2003)

The Philippines is heavily dependent on imported fuel as energy source. Local energy

sources are: (a) Natural Gas; (b) Coal; (c) Geothermal; (d) Hydro; (e) Biomass; (f) New

& Renewable Energy of Solar and Wind; (g) Fuel Oil and (h) Coal. Table below show

the percent share of energy source demand.
Energy Supply Mix (2003) MMBFOE

Local Energy Source Imported Energy Source
Fuel Oil & Oil
Products 4.71 1.7% 116.66 42%
Natural Gas 17.06 6.15%
Coal 6.5 2.34% 21.83 7.89%
Geothermal 16.94 6.1%
Hydro 13.57 4.9%
Biomass, NRE 80.29 28.92%
TOTAL 139.07 50.11% 138.49 49.89%

Energy Program

The energy program of the country is directed towards one of the five point agenda for

reform by the present government. These are (1) economic growth and job creation; (2)

anti corruption through good government; (3) energy independence; (4) social justice;

and (5) education and youth opportunity.

To be able to reduce dependence on imported fuel, the government shall pursue the

following:

increase indigenous oil and gas reserves;

aggressively develop renewable energy potential such as biomass, solar,
wind and ocean resources;

increase use of alternative fuels

form strategic alliance with other countries

strengthen and enhance energy efficiency and conservation program

Transport Sector




The transport sector is the most badly affected by increase in international fuel price.
This is due to the reason that the oil industry is deregulated and can adjust fuel prices
accordingly. Diesel Fuel is used mostly by the public transport sector and the oil
companies give discount for diesel fuel purchase of public transport vehicles.
To be able to lessen effect of world price increase of fuel oil to public transport, the
government is promoting the use of natural gas fuel for public buses. The NGV bus
shall serve the main bus route of Metro Manila. To date, two (2) NGV buses are used
for demonstration to bus companies and the public commuters to accept this new type
of bus using alternative fuel. A mother station for Compressed Natural Gas Filling
Station was recently inaugurated. Sister stations for CNG Filling Station will soon be
put up in the Manila Metropolis.
Another program to ease effect of fuel price increase is the use of bio-fuel. The
government is promoting the use of coco-methyl ester or CME as blend for diesel fuel.
Currently, a 1% CME blended diesel fuel is used by government vehicles and
encourage the motoring public the use of this bio-fuel.
Current gasoline and diesel fuel prices are as follows:

Gasoline — US$ 0.5454 per liter

Diesel — US$ 0.4545 per liter

Diesel with discount — US$ 0.4364 per liter

Electric Power

The country’s peak demand grew from 7,721 MW in 2002 to 8,204 MW by the end of
2003. Total installed electric generating capacity is at 15,124 MW as of 2003.

Coal fired power plants remained the dominant type of power plant accounting for
26.2%. Oil based power plants comprised 23.8% of capacity mix.

Consequently, Hydro power plants became the highest indigenous resource with a
share of 18.9% closely followed by Natural Gas power plants at 18.3%. Geothermal
power plant capacity is at 12.8% of the power capacity mix.

Electric power utility follows a complicated billing scheme known as unbundled rates.
Aside from the usual power demand and energy consumption, several other factors are
considered in the electric bill, i.e. primary voltage level, load factor, system loss,
subsidy, etc. Also, electricity price is different among the different places of the country
which are mostly island grids. However, a dominant utility company in the national
capital region covers most of the Luzon area and their electricity price can be used as
the reference rate.

Small residential electricity price is subsidized. The subsidizing commercial and



industrial companies give different subsidies according to the size of the factory.

Electricity Rates
Subsidized residential rate - US$ 0.0636 per kWh
Residential - US$ 0.127 per kWh
Commercial - US$ 0.118 per kWh
Industrial (High Load Factor) - US$ 0.09 per kWh
Note: Preceding electricity rates are typical for each sector and it considered the

overall cost including discounts and taxes.

Industrial/Commercial Sector

Energy used in the industrial sector are mostly electricity and Bunker C oil. Some
companies use Diesel fuel especially in commercial buildings like hotels and small and
medium enterprises. Furthermore, other commercial establishments use Liquefied
Petroleum Gas (LPG) for heat energy requirement.

The sugar mills generate their own electricity requirement. They also use their own
agricultural waste as fuel. The coconut industry also uses agri-waste fuel but not for
electricity generation rather it is used for heat energy requirement. A few large
industrial companies of cement, paper, glass and textile are self generating electricity

using diesel engine generating sets.

Residential

Energy in the residential sector are electricity, LPG and some kerosene. In agricultural
areas, however, they use biomass fuel, like wood and agri-waste fuel. In areas outside
main electricity grids, photovoltaic systems were installed. In other areas, lamp oil is

used for evening lighting and dry cell batteries for electric power.

Future Requirement

Additional generating capacity is required for the coming years. By 2008, about 300
MW additional capacity is required and there are about 393 MW of power generation
projects using either renewable or conventional oil already committed. However,
further electricity demand increase is expected in 2010 and no committed power

projects were developed yet.
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6.0° 3.3

6.3

10
Chiller Oct 28 2004
—e— #2 Chilled Leaving
54 Temp. F
52 | —=— #2 Chilled Return
50 %‘M Temp. F
S —n
w 48 #3 Chilled Leaving
46 Temp. F
a4 b > #3 Chilled Return
!—%x*y——#?‘”—*ﬁ;/ Temp. F
42 —x— #4 Chilled Leaving
40 Temp. F
S A SN SININNLSRESISR® —e—#4 Chilled Return
MR MRS AU R SR Temp. F

2003

15,734,250kWh

0.25

3,933,563kWh

0.6

7

165,210kWh

1.1%

14




Oct 28 2004

F C
Chilled Leaving Temp Ave 43.3 6.0 6.3 23
Chilled Return Temp Ave 49.3 9.6
Recommend
F C
Chilled Leaving Temp Ave 47.3 90 8.5 50
Chilled Return Temp Ave 56.3 135
Leaving Temp 43.3F (6.3 °C) —47.3F (8.5 °C)
AT=4F(2.2C)
Effect 7%
9 3 5 3
43.3° 6.3 47.3° 8.5
1.1
2004 10 28
600RT 4
85 4
3 4
4 70
BAS

15

400RT

44

10



Chiller Oct 28 2004 Slide Valve %
100
80 -*-W
60 - —e—#2 Slide Valve
= —m— #3 Slide Valve
40 ¢ #4 Slide Valve
20
0
Q Q Q Q Q Q
Q Q Q Q Q Q
S N

CO

CO2
CO2
1000ppm
Temperature 17 28
Humidity 40% 70%
Wind velocity  [Below 0.5m/s
Suspended solid [Below 0.15mg/m3
CO Below 10ppm
CO2 Below 1000ppm
Tower One
400ppm
1000ppm

16



7 10 7 29 10 50

VSD

2002 75° 23.9 2° 77° 25.0
APMC

APMC
VSD

APMC

17



4. DPC Place ®xx/L¥—k

4. 1 DPCPlace OHEE
ZOENMIHBBEOA T 4 AL TT T T - 1T REBSZ D,

1970 AFARICHERR A7z iV 4 BEEEC B L% 1999-2000 AT TKRIE/R Y / R—T 3 v
TI16ETOENMZAEFNEDLEIZ LD TH D,

[ Z~1Z DPC & X Directories Philippines Corporation ® Z & C7 ¢ U &2 OEZEE % H
L TWDR¥ETH D,

Cyan Management Co.lX 1 THEXTIEH L TWAHEETENLDPMER (a7 41—
YATAR) BIToTWVD,

[ #& # 13 Cyan Management Co.® Mr. Jaime G. Silva (Building and Leasing Manager)
fiL, 4,

(1) ##»4# : DPCPlace

KV—4—1 DPCPlace 48l
(2) H& D AT 4R
HAWER — &AL LU LREA
7y HIEE O TEHRIFE] 1T 7:00-18:00 72 A3 22 A 1 3 7% 2E R ) S5 Al AE
T L _— X — (% 24H Eiiz

(3) M MR LRE, M E 16 FE, JEREAE 24,836m2 (BEHEA—RETe)
BE I i AS 6,527m2 (Br#EH3I2 —7TFO& 7 a7 O—if)
(4) kg2 T 20004F (BB 1WkA—7> 19754F)

(5) FxfHtse
1) Ed— kA =g v AT LS (BAS)
2L, TRTCOMEIIAF v 7LV ~=a T VEIRS TV,
Ty MERBRFEOY T A =2 —51, =7 2 OEEE LR 258 L T\ 5,

VvV —18



i i
RV-—4-—2 BHRIHLE

EAFER : 34.5kV/230V 60Hz 3,000kVAX 1 H

BRIET 0 K 1,000kW

JEH R EM = EFETH MGST U —XX1H

1S BRSBTS DK 6 5 % 2 fiEfa vl e
C.mL_—H—

AT TG4 5
3) ZEFRRAMAEEL -

mENE  BfX 3 &

KGN Ir— ek - S EARL10-20 o X 2B/ 7T

MV—4—3 wmHE



XV —4—4 Kby r— V%5

4. 2BURIHTRE R

(1) BEHIZHONT
BAS(Building Automation System)D¥HZERH ST\, BHEASHTH D
Cyan Management Corp.73 & &) 72 & B4 S2fE L T\ 5, BB /TEHE 23K 12 F/kWh
EENDT, B/ F =TT 2ERbE V. 7T NOEME L) A R/IRN 5,
FT7 4 AOEBRHAICL Y B, =L _"—%— FEREOHIEICEETe 2 B =
IZELTH D,

KV—4—5 14T%&H L7z 240864T



(2) B EKOERRI
1) Bh7~v Nl
2003 FDH L DENIT~ v NME (kKEN) 2 TRITRT, FMEBELTHE
D RE2EBMTR LN,

2003 Electricity Demand

kW
1,200

1,000

800

600

400

200

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

MV—4—6 AT~ NE

2) AL EHME &
2003 £FDOH Z L 0ENMEEE TRIZRT, 12 AIZETA <> TnbHH 0
DOERZBLTHE Y K& RBILR0,

Wh 2003 Electricity Consumption

300,000
250,000
200,000
150,000
100,000

50,000

0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

XV—4—7 HAREINEEE
3) T MEHEE LM A EDO R
20034ED 4 A 12 HEToT v b OB EHES %2 FTRICRT,

V—-21



DPC Place CiET7 7> NAEOEBSIFHENRN2 D KXW, I TREREOTFF 0 b

MEZNTZDTHA D,

BRI T a2 25T 59T F 0 MCEELTWS EDFETH-T-R, A

APEHEL N LR D,

Common
39%

Share of Tenant and Common

Tenant
61%

MV—4—8 Tk EHEHHoEE

4) HEICHIE RO

HELENOEBENEAEZRDEAARADE 7 4 AV LU TR - ok b
DEIERED, T2 FEOBENEWI &, ERFFSITLTHE U 7HRZ N

ZEBEESN D,

DPC Energy Consumption Ratio by Use

9% Source
Power 23%
6%
Heat
Delivery
Lighting and 14%
Outlets
481%

Energy Consumption Ratio by Use in Japan

Other Heat
13% Source
25%

Power
12%

Heat
Delivery
13%

Lighting and
Outlets
37%

BV —4—9 HEERIENEMROLH

5) AZ &K

2003 FED A Z L oKHE EE TRIZRT, 12 A2V T0as b OO KX 7

BT,




2003 Water Consumption
m3

3,500
3000 e

2500 | W \.

2,000
1,500
1,000 f

500

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

XV—4—10 HBRBIIKHEEE

(3) =X —HE T
1) BHEOFAMN
TRAF—NRFNMA O A % L 72 DEM ALK S & 72 Y #7112 & (EEI : Energy
Efficiency Index) (ZOWTIZ7 4 VU EL DT =X B2V DTHARDE 7 4 AE L
DT —4 (222kWh/m2y) & b4 %,
T#IZRT X 912 DPC Place @ EEI (% 120kWh/m2y (BFE A ~R— 2 & FRu -
Ba1E 163 kWh/m2y) ThHhV, BARDA 7 4 A& FEbo>TWn5D,

RV—4—1 FEMBLMRERS - EHHEE

GFA 24,836 m2
GFA(ex Parking) 18,309 m2
2003 Electricity 2,990,750 kWh
EEI (Total) @ 120 kWh/m2
EEI(Ex. Parking) @ 163 kWh/m2
Japan's Office 2,180 MJI/m2
MJ —KkWh : 1/9.8

Japan's Office @ 222 kWh/m2
0[©) 54%

@I 73%




KV —4—11 FRENRmfEH =0 EIHEE EO R

DPC Place & Japan's Office EEI

250

200

150

kWh/m?2

EEI (Total) EEI(Ex. Parking) Japan's Office

2) JKfEH EOFHE
DPC Place ™ 2003 4 /kffi fl &:1% 24,836 mi C. R H -V 1295 & 1.35
mime7ebd, ZOMEIZAARDA 7 4 AL LOFHE 1.0 mim % _EFE - T 5,

BV —4 —12 FRBEAREFES 7= 0 KIEE &0 g

Water Consumption Intesity
m3/m2

1.60
1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00

DPC-Place Japan's Office

3) B
V) R=2a VIR THDL I EaEEKELNRWIEENE L NESIESE
IR THY ., ELEHOEORS 2K L S,
RIBEDZNVEIEIZH L CWEMNBOEE b2 M I X THN2ELTH o7,
— 5 CTEBRMIAXTRLLERDOTIEL KEDN SO TR Y DERMITA
ZT-DTT77—ARNF—=ToDEEDLONE LILZW,
hRITIEDO L DO L Y ENE Bbh b,

V—-24



TUAR—Z —OREER LT ¢ DSV ATEE R T A 7 OMER S Cls 0 i
EETXMERK LN TN D,

ZEITATPEIC RS S TR & — V28 (BUAIZE U C 10~20HP) T
P TE RO THRARTI AT LA TH D,

ENHBFRMII AR LD BESBENE=XRNLATONTNDHZLEZRL TN D,
ROBBEEIZE L TIERAROEL LD L TKRREDRH DD bR,

4. 3 UEERSHERUHER

KIEIZY /) X—= KM L7ZEALTHDLT-OUE LTEBEORE O REY) & 23— 512 7
bND, 12 & ZITEEZEAE(3000 k VA) A ERE O AT EE /7 (1000KW)(Z 5% L Tl
RKThHo7t, L _X—F—DEWKBLED 400V Th D Ok LG EE M
220V THH1D, bZbOIEFEHRERIT CTEBEEZFELEZY L TNWERETH
D

ZOM, BRFEMRTELH L, BHEHRE 7 —F—ZLIATH L. TF
v NERGY DR RBIARIA A AT 5 Z L. BT - BREREORBAERED
BT 5 2 L EOEREE LT,

(1) BN ERE O IE/L
DPC Place I3 /A2 E TV TH 30 01T ET 5 L ELS TRHRIETE AW HWWAEL
TW-, BEFHTERNELEZLE ZA232CTHoT-,

XV —4—13 =iREHE

W7 7 #ETIE RSB ES £, 7T PEATIEZO X 5 2 KE OIRE



BRENZ,

DPC Place DIRJEREZBAIED 23°CH 5 25 CICER 5 Z LT X v 2eiiEh /1 28T 5%
ZENTE D, HIEESEITAER 100,002kWh & 720 HIREE 1 &I32E 1 EO 3.3%I127%
%,

KV —4—2 RELEIZLDERIEKREZR

Current Temperature 23 C
Recommend Temperature 25 C
Effect 20 %
Compressor Electricity (Assumption) 500,008 kWh
Reduction 100,002 kwh
DPC Annual Consumption 2,990,750 kWh
Reduction % per annual 3.3%

(2) REEEFOMBAELT
BRE, BEREICA-T X, BEROEHANST L TCWERNEFITEATHY . A
T AMEFIR VO THIT L TEZREZRAZ LN TX 5,

XV —4—14 EXREEREHEE ORI ST

(3) MEAZEE O &R
SN IZEAE 36W X 2 T DO ENEON TWAH N, 2 g 32W X 2 kT D EghE
KT 2 D,



(4)

(5)

(6)

KV —4—15 HMIAZE ORI/

74— =T OEEEE

AFIZEVZFEDILT =Y —RF— &AMy T HITHo CTHETREIREZIT> T
DM, IDICAHTRER D O ITARR, RERBNCERME A& 2508k - o2
VERD D,

74— H =T L ICBAEFERY T DT 0 RPERRT LR T OWERE
NEFHEL TERARE NHESCHHROEBENEREN SN TWRWNWNET =y 7T
=

HEHZWET RE L ZARFICA SN | H XD ERRETRIAD L L Bbivd,
T LR — . — DR ] EERE 1k

T L _R—% =3 24 BRI SN TND L9 Thoken, &KEITFIAE 22 &
NOEIE L TEZXER D Z ENTE D,

EAGAEE R O LA AL T

3,000kVA DREFR A E 4R % 2,000kVA O FTa 28 E a2 BT T AT A g v A A KR
HENTED,

MEr A (BUfE)  : 3,000kVA X 1.5%=45kW/h

HEr A (FH%) : 2,000kVA X 1.0%=20kW/h

7 AR (1 4EM) @ (45kW-20kW) X 24h/d X 365d/y =219,000kWh/y

KV —4—3 ZEGIUEZIC L D8 EHEENR

Reduction 219,000 kwh
DPC Annual Consumption 2,990,750 kwh
Reduction % per annual 7.3%




MV —4—16 EMHBRKEELTESR

(7) =L _—F—BFROBEZEMG
T UL AR— —DEMELILA00V Th 5 DBLEETED 220V Th 5 72 DAL THIE
LCW5, AIEHOEMEFE# O EARCEHREIZ 400V 230 HE 25 X 9 A+
WETIEHELERE B CELERI A LR T LN TE D,
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DOE Undersecretary(

ASEAN

)  Mr. Abaya

Director = Ms. Borra

Tower One & Exchange Plaza

DPC Place

DOE  Focal Point Domingo

Technical Directory

Technical Directory

DOE

29

DOE

Format
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08:00 — 08:30 Registration
08:35 — 08:40 Opening Statement Dr. Weerawat Chantanakome
Executive Director, ASEAN Centre for Energy
08:40 — 08:45 Opening Statement Mr. Yoshida Kazuhiko, General Manager, ECCJ
08:45—-08:50  Keynote Address and Welcome Remarks Mr. Peter Anthony A. Abaya
Undersecretary, Department of Energy
(Ms. Teresita M. Borra (Director, DOE))
08.50 — 09.00 Coffee Break & Photo session
Session | Policies and Programs on Energy Conservation
09.00 — 09.20 Energy Conservation Policy and Programs of the Philippines
Mr. Marlon M. Domingo (Energy Utilization, DOE)
09.20 — 09.40 Japan’s Energy Conservation Programs
Mr. Kazuhiko Yoshida (General Manager, ECCJ)
09.40 — 10.00 Question and Answer
Session II : Energy Conservation Best Practices for Buildings in the Philippines
10.00 — 10.30 Experience and Application of Tower One and Exchange Building
10.30 — 11.00 Experience and Application of Energy Conservation in RCBC Plaza
Tower Building
11.00 — 11.30 Experience and Application of Energy Conservation in The 6750
Office Tower Building
11.30-12.00 Question and Answer
12.00 — 13.00 Lunch Break

Session IIT

13.00 — 13.30
13.30 — 14.00
14.00 — 14.30
14.30 — 15.00
15.30 — 16.00
16.00 — 16.15

! Energy Conservation Best Practices for Buildings in ASEAN Countries

Revenue House Building of Singapore = Mrs. Tan-Yeo Wei Kuen,
IRAS Building, Singapore
EGCO Building of Thailand Mr. K. Suksit, EGCO, Thailand
Royal Plaza on Scotts of Singapore Edward Kway,
Director of Engineering
Securities Commission of Malaysia Mr. T. L. Chen, Malaysia
Question and Answer

Coffee Break

30



Session IV : The Way Forward

16.15—16.35 Development of Technical Directory by ECCJ Mr. Kazuhiko Yoshida

16.35—16.50 Development of Local Database / Benchmark / Guideline by ECCJ
Mr. Kazuhiko Yoshida

16.50 — 17.00 Closing Statement Ms. Teresita M. Borra
Director, Energy Utilization Management
Bureau

ASEAN ASEAN Benchmarking

DOE

Philippine Energy Conservation Center, Inc. PECCI) ESCO

ACE Researcher

31



Technical Directory
2005
2 7 ASEAN Focal Point
Post Workshop

Mr. Abdul Rashid B Ibrahim, Deputy Executive Director, Energy Market
Authority, Singapore

Dr. Weerawat Chantanakome, Executive Director, ACE

Dr. Prasert SinsukPrasert, BERC, DEDE, Thailand (Chairman)

Mr. Zulkarnain B H Umar, Engineer, Energy Market Authority, Singapore

Mr. Asfaazam Kasbani, PTM, Malaysia

Ms. Azah Ahmad, Research Officer, PTM, Malaysia

Mr. Marlon Romulo U. Domingo, Science Research Specialist, DOE, Philippine
Mr. Lien Vuthy, Head of Energy Efficiency and Standard Office, MINE, Cambodia
Mr. Khamso, Chief of Electricity Management Div., Ministry of Industry &
Handicraft, Laos

Ms. Marayam Ayuni, Deputy Director, Ministry of Energy and Mineral Resources,
Indonesia

Mzr. Aung Kyi, Director, Myanmar Industrial Construction Services

Mr. Christopher Zamora, Manager, ACE

Dr. Lee Siew Eang, Professor, National University of Singapore, Singapore

Mr. Majid Haji Sapar, Research Fellow, National University of Singapore,

Singapore

Technical Directory



Technical Directory

ASEAN " ASEAN Benchmarking
for building” Board of
Judges (BOJ)

ASEAN Energy Management System
ASEAN Energy Management System

Focal Point

ASEAN



Technical Directory

Technical Directory

ASEAN



(Part-1)

Iltem | Name of Outline Typical Typical
Technology | (Principle / | EC Effects | Economy
Feature / (Saved (Saved
Application) | Energy) Cost)

1
2
3

(Part-2)

Iltem No. 1 Name of Technology

Outline / Features

(Description)

Principle / Mechanism
Features

(Description)

Specifics

(Description)

Typical Effects

(1) Saved Energy

(2) Saved Cost / Investment

(2) Saved Cost / Investment

(2) Saved Cost / Investment |

(Part-3) ASEAN

Iltem No. 3 Name of Technology
Case No. 3-1 Name of Project
Sd Iltem No. 2

R{Case No.2-1

Name of Technology
Name of Project

AqS| Item No. 1

Name of Technology

RlCaseNo.1-1

Name of Project

A Specifics of Project

(Description)

Results of Activities

(Description)

Actual Effects

(1) Saved Energy

(2) Saved Cost / Investment ||

-4



Focal Point

[
[ ]
e ASEAN ASEAN
o ASEAN Technical Directory
Focal Point
ASEAN

ASEAN “ASEAN Benchmarking”
ASEAN
“ASEAN Benchmarking”
ASEAN
“ASEAN Benchmarking”

ASEAN
“ASEAN Benchmarking”
Lee

System Benchmarking

Whole Building Benchmarking

System Benchmarking

Chiller AHU



Bottleneck

IT

ASEAN

etc.

Data Collection by Energy Audit / Survey
- Energy Balance/ PFD (Evaluate the Actual)
- Proposed Measures/ Action to Improve

Target

nchmark Assessm

Evaluation of Data To Be Controlled
-Statistical Processing

(Best / Average/ Standard Deviation)

- Factor / Correlation / Comparison / Analysis
- Theoretical Consideration, etc.

Guideline Setting

Technical & Practical
Assessment to
Achieve Targeted Criteri

Assessment of Criteriato Be Targeted
Identification of Problems / Barriers
Possible Countermeasures

- Impact Evaluation of Each Counter measure
- Assess/ Develop Action & Business Plans

Actual Implemen@

Available Technology
and Practice




08:00 08:30 | REGISTRATION

08:30 08:55 | Opening Session
- Statement from the Host Country
- Opening Keynote Speech by Mr. Tsuzuru Nuibe (ECCJ)

(Preliminary Title) Vision of Future Development for
PROMEEC Project in ASEAN

- Opening Statement from Dr. Weerawat Chantanakome (ACE)
- Opening Statement from EE&C-SSN

08:55 | - | 09:00 | Adoption of the Agenda and Election of Rapporteur

SESSION 1 PROMEEC - MAJOR INDUSTRY
09:00 - | 12:30
12:30 -1 13:30 Lunch
SESSION 2 PROMEEC — BUILDING

13:30 | - | 14:15 | Summary of Local Workshops by ECCJ
Results of Follow-up Surveys at Indonesia / Cambodia / Thailand /
Philippines
- Status of Implementation and Dissemination
- Discussion Results : Barriers and Possible Measures

14:15 1430 |Q&A
Presentation : Prepared Technical Directory and Status & Plan of
Database / Benchmark / Guideline Preparation

14:30 14:45 | Presentation by Indonesia

14:45 15:00 | Presentation by Cambodia

15:00 15:15 | Coffee Break

15:15 15:30 | Presentation by Thailand

15:30 15:45 | Presentation by Philippines

15:45 16:00 Q&A

16:00 16:20 | Edition of Technical Directory (To be led by ECCJ)

16:20 17:00 | Presentation by Dr. Lee, or Explanation by ACE based on Dr. Lee’s
Report
- Actual Results of Activities for ASEAN Benchmarking for Building

for 2004-2005

Report by BOJ Member :
- Actual Results of Activities of BOJ for 2004-2005

17:00 17:15 | Plan to Develop Database to Be Shared by 10 Countries
(To be led by ECCJ)

17:15 17:30 | Explanation & Discussion : Proposed Plan for 2005 — 2006 by ECCJ
END of Sessions for Feb. 07, 2005
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Technical Directory

Technical Directory

Technical Directory

Common / Complex

Office

Hotel

Hospital

Department Store / Shopping Center
School

Directory



Part — 1 : Summary (1. Air Conditioning)

1. Air Conditioning

(Item - 1)
1. Air Conditioning
Sheet No [Sheer _of_ Inproving measure Out line Effect of Energy Saving Cost and Benefit
of all the Building [jtem No. [Name of Improving Energy Oil reduction |Cost [Recovery
measure Saving period
1 1 1 AC equipped with Heat  |Air Conditioning Unit Equipped with Heat 15~20%. |15~20%. |0 0
Pipe Pipe for Tropical Climate (AC without
Heater)
(Item - 2)
A. Common
1. Air Conditioning
Sheet Sheer of Inproving measure Out line Effect of Energy Saving| Cost and Benefit
the Name of Improving Energy Qil Recovery
No of all oo
Building | 'tem No- measure Saving reduction | SOt period
1 1 1 Energy Saving Module The micro-computer based | 10 -30% - - 1-2Year
(Abbotly) for Compressor  |control which minimises
Control consumption and regulating
operation of compressor
(Item - 3)
1. Air Conditioning
Sheet No|Sheer of Inproving measure Out line Effect of Energy Saving Cost and Benefit
ofall [the Building[jtem No. [Name of Improving Energy Oil reduction |Cost Recovery
measure Saving period
VSD on A/C Variable Speed Drive on Pump 25% US$200/kW|2 1/2 years

Pumps(Chilled Water and
Condenser Water)

Motor to Control Pump Output
Resulting to Reduced Power
Consumption.




Part —1: Summary (2. Electricity)

(Item - 1)
2. Electricity
Sheet Sheer of Inproving measure Effect of Energy Saving Cost and Benefit
the Name of Improvin Out line Ener . . Recover
No of all ildi Item No. P g 'Y 10il reduction| Cost very
Building measure Saving period
1 1 1 |[LightSave (LSA2000B) [Theengery saving device 30% - - 1-3Year
Lighting Load Reduction |operates by reducing the
lighting load there by reducing
power consumed
(Item — 2)
2. Electricity
Sheet No of|Sheer of the Inproving measure Out line Effect of Energy Saving Cost and Benefit
all Building Item No. Name of Improving measure Energy Saving |Oil reduction |Cost Recovery period
1 1 1 AVR and Load Management Automatic Voltage Regulator and 7-15%
Load Management System Kw
(Item - 3)
2. Electricity
Sheet Sheer of Inproving measure Effect of Energy Saving Cost and Benefit
th i Out li
No of all e Item No. Name of Improving utline E”e_rgy QOil reduction| Cost Reco_very
Building measure Saving period
1 |Office 1 Building Automation BASisacomputer-based 9% - 12% -
System (BAS) monitoring to coordinate,

organize and optimize
building control sub-systems
such as the heating, ventilating
and air conditioning (HVAC)

armninmant and al arm actamc




Part — 2 : Technical Description (Air Conditioning : Item — 1)

[Type of Building] Energy Source
All . 4 with . Electricity
[Category of Name | AC equipped with Heat Pipe .
Technology] Year of Practical use
Air Conditioning 1999
[Outline]

Air Conditioning unit equipped with heat pipe specially designed for Tropical
Climate (Tougher than Sub Tropic)

The Climate Difference
Sub Tropic

- Hot and Dry

- Low Wet B

Tropic
- Hot and Humid

[Concept/Functio |Conventional Type (AC + Heater)
n/Specialty] Consume electricity for heater
Base AC Capacity

AC equipped with Heat Pipe
No electricity for heater
Smaller AC Capacity

(can be reduc

i Bty EHHH
e T ] I iy +
c 1 FHIT : - ool T LELERS E "
Fy - ’ e & - { 1
HLBMIE 1 ] e [ T | RH 5%
1 . - 1™
. =0
i e
— i e wmae
o LI
COHVERTIONMAL AIR COMOITEIHING
WITH MEATER

AR DOMDITIORIHG WITH HEAT FIPE

[Explanation of Principle of Heat Pipe

the Technology] | In one end part coolant absorbs m
Process Flow heat and evaporates,

Structure and/or| in the other end,coolant dissipates H

- 3 -
Composition the heat and condenses : = -
Schematic [ e -,
Diagram —

The Use of Heat pipe in AC
Hot and humid outer air is
pre-cooled by heat pipe.
Dehumidified and undercool

Evapor®or Codl

Pre-Coo i




Part — 2 : Technical Description (Air Conditioning : Item — 2)

[Category of
Technology]
Air

Conditioning

nlal. .):qu;noL Energy Source
All Electrical

Name Energy Saving Module (Abbotly)
Practical use day

1990

[Outline]

The Energy Saving Module is a micro-computer based control which
minimizes power consumption by monitoring and regulating the operation of
the compressors in refrigeration and air conditioning systems.

The Energy Saving Modul€e's optimization function increases the rate of heat
removal. which reduces the runnina time of the compressor. achievina a

To lower the temperature the rate
of heat removed must be greater
than the rate of heat goined

When the

rate of heat gain
3 equals the
Heol Goin : | ke afheat
— removed,
fomparature will
nof chonge

[Concept/Funct
ion/Specialty]

Conventional controls are designed to switch the compressor on at the fixed" cut in"
or high limit and switch off at the "cut out" or low limit. The difference between the
high and low limit is called the differential or dead band. This band is fixed and
cannot be varied in conventional systems.

When the compressor first starts at the cut in point, it will be operating at maximum
efficiency with a high suction pressure. Asthe conditioned space temperature is
reduced, the suction pressure reduces and compressor capacity is reduced. Each
degree of temperature reduction therefore, takes alonger period of time and uses
more energy.

Micro-computer technology has enabled Abbotly Technology to develop a unique
compressor optimization strategy; Proportional Differential Adjustment (PDA).

Unlike conventional control systems, this PDA technology will automatically adjust
the control differential, the "cut in" and the "cut out" points, points, in response to




[Concept/Funct
ion/Specialty]

10 S
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S
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. e . N B * P |
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— .l ~\
7T ses===e=—muce=- e s=====/
) .. -
Rr===============BOg======== Fres==scccccs=Sige==2/F J
'~_ :
5 T T
Time

[Explanation of
the
Technology]

Process Flow

Structure
and/or
Composition

Schematic
Diagram

Networ k Controller
The Network Controller contains the Central Processor Unit that can control

four System Interface Modules (SIM).

The key pad on the Network Controller enables configuration of the local
network, remote network, access to data and bypass selection.

Continuous monitoring of the system status and level of savings being
achieved is available on the digital display and remotely through the
communication system.

System Interface Module
Each "System Interface Module (SIM)" has two electrically separate,
independent channels with normally open and normally closed switching.

Installtion is simple with the SIM connected in series with the air conditioning
or refrgeration control circuit.

A 24 pin male connector on each side of the SIM, enables direct, side by side
connection to the Network Controller and other SIMs.




Part — 2 : Technical Description (Air Conditioning : Item — 3)

[Type of Building]

Energy Source

Common Electricity

[Category of Name Variable Speed Drive on Air-

Technology] conditioning System Chilled Water Pump|Year of Practical Use

Air Conditioning and Condenser Water Pump 2002

[Outline]
Air-conditioning System Chilled Water Flow and Condenser Water Flow are
designed for maximum flow. Real time operation of Air-conditioning will
require water flow at less than maximum value. Variable Speed Drive (VSD)
Control is an efficient technique to

[Concept/Function/S

pecialty]

Pump Flow Output can
be varied by controling
the rotational speed of
the pump. At reduced

water flow rate the
power requirement of]
pump motor is also
reduced. VSD can vary
the pump rotational
speed by changing
electrical frequency,
through its frequency
co

[Explanation of the

Technology]
Process Flow
Structure and/or

Composition
Schematic Diagram
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Variable Speed Drive
(VSD) is a frequency|
converter that rectifies
AC mains voltage into
DC voltage, after which
the DC voltage is
converted into an AC
current with a variable

amplitude and
frequency. The motor is
thus  supplied  with

variable voltage and f




Part — 2 : Technical Description (Electricity : Item — 1)

[Category of
Technology]

Air conditioning

LI .):qu;noL Energy Source
All Electrical

Name¢g LightSave (LSA2000B)

Practical use day

1990

LightSave is an energy saving device which operates by reducing the voltage to

ion/Specialty]

[Outline]
alighting load thereby reducing the power consumed. It cuts energy bills by up
to 30% with only a 15% reduction in light output.
Ermnergy Saving = 30 84
Z.5
B Tl -
T =
e
oy .28 | | '!
0. TE |-
0.5 -
i, 38 -K
[ =
e, el L - o M)
[Concept/Funct

The lightSave energy controller for discharge lamp lighting operates at full
power for an initial startup period of 5 minutes. This facilitates striking of
the lamp and stabilization of discharge lamp light levels. Unlike other
devices, LightSave is designed to be installed in the switch line of the
controlled load rather than at the distribution board and is therefore
unaffected by switching of adjacent |oads.

| After LightSave |

N

LightSave

Power =

| Before LightSave |

N

&3

Power =




[Explanation of

the INPUT : 240 VOLT AC 50Hz
Technoloavl
OUTPUT : Full power for 5 minutes after switch on.

Process Flow Then 70% of full power

Structure
and/or MAXIMUM LOAD: 2000VA
Composition
Schematic WEIGHT : 5.5Kg
Diagram
DIMENSION : 300 x 114 x 100
FIXING : Horizontal or Vertical

Typica maximum number of twin 36W luminaries controllable by one unit is
40 luminaries.

Note : Exact quantity depends on control gear used and luminaries factor.

Lightsave
(LS§A20008B)




Part — 2 : Technical Description (Electricity : Item — 2)

[Type of Building]

AVR with Load Management System

Energy Source

1. Regulating of VVoltage in excess and
balancing of Voltage and Currents.
2. Matching of Impedence and removal

of

Higher Hamonics.

3. Restraining of Momentary Current-

up

Hotel and Office Electricity
Name -

[Category of Technology] Practical use day

Regulator

System

[Outline] This Voltage Regulator can be functioned effectively in the Three(3) Phase-Four(4) Wires (both
lamp and motor loads) which are of distribution system in Thailand. Installation just before
MDB (Main Distribution Board) would be most effective and desriable because total circuits
In order to increase energy saving efficiency Load Management System is complete
programme assist for effiency electric power consumption and management electric system.
The program support both Thai and English language. It is able asist calculation peak demand

vyl Main Functions of VR

Main Functions of Load Management System
1. The Progoam will show the electric current for
atime

period in real time.
2. Able to control load in automatic, Manual and
schedule

modes (set the time connect-cut load).
3. Graph of Demang in the month will show the

|:1':I The schematic diagram of installation VR and Load Management System show as below:

8

o g ——

o e— =

I 5. et & ==
" B a— " | L]
P [l . I T & o
-———— . e &
E' [Ty - -
EI ..-;.rl'-'-" =
Technology] Principle of AVR
Process Flow 1. The AVR is a highly efficient and durable voltage
Composition regulator
Schematic Diagram - 2 application to both single and three phase 3 & 4 wire
l' - typesof
- electronicity with non-contact changeover method.
. B 2. Maximum Voltage Control
1) The AVR precisely controls the out-put voltage by
q a8 19 ﬂ‘! increments
g of 2% V with total of 5 taps therefore +2%, 0%, -2%,
| — | -4%, -6%.
2) The AVR can pre-set the out-put voltage by
i increments of 1%
! i.e. 100, 99, 98, 97 or 96% against the rated voltage.
- 3) Each phase is independently controlled.
-.‘ 4) The out-put voltage is displayed on the panel in real
= time.
. D D 3. Response Speed
— ——— When the primary side voltage deviates for about 5
e seconds from
Tem o w0 the pre-set value, the tap is changed over according to
e il o the
Bt M e fluctuation.
Y e ] e R 4. Momentary Interruption
o CERL e () — Since the method of tapping change over as opposed to
g g n g the AVR
,: -I: |: is the non-contact method using thyristors, it never
B | ST S ——

shuts off the
power even momentarily at the time of voltage change
over as
oppsed to the contact method. It, therefore, does not
produce any

-10




Part — 2 : Technical Description (Electricity : Item — 3)

[Type of Building]

Energy Source

All Electricity
[%ﬁ?mz%;;] Name Building Automation System (BAS) Year of Practical use
Electricity
2001
[Outline] Building Automation Systems (BAS) optimize the start-up and performance of the heating, ventilating and air

conditioning (HVAC) equipment and alarm systems. BAS greatly increases the interaction of mechanical subsystems
within a building, improve occupant comfort, lower energy use and allow off-site building control

[Concept/Function/Sp
eciality]

BAS use computer-based monitoring to coordinate, organize and optimize building control sub-systems such as
security, fire/life safety, elevators, etc. Common applications include :

1. Equipment scheduling (turning equipment off and on as required)

2. Optimum start/stop (turning heating and cooling equipment on in advance to ensure the building is at the required
temperature during occupancy)

3. Operator adjustment (accessing operator set-points that tune system to changing conditions)

4. Monitoring (logging of temperature, energy use, equipment start times, operator logon, etc)

5. Alarm reporting (notifying the operator of failed equipment, out of limit temperature/pressure conditions or need for
maintenance

Process Flow

[Explanation of the Technology]

BAS include a collection of sensors that determine the condition or status of parameters to

Structure and/or Composition be controlled, such as temperature, relative humidity, and pressure. Similarly, output
Schematic Diagram devices impart electronic signals or physical action to the control devices. Examples include

electric relays or damper and valve actuators. The sensors and output devices are
connected either to a unitary controller or to a distributed processor. Unitary controllers are
limited to the needs of an intended function and have limited capabilities, such as memory
size. Distributed processors can accommodate the needs of several unitary controllers as
well as connect directly to input and output devices

-11




Part — 3 : Successful Examples (Air Conditioning : Item — 1)

[Effect for Energy Saving]

[Effectivnes of the |AC Equipped with Heat Pipe used in Tropic Climate
i i Comfort Zone SNI can be maintained.
Improving measure ; ~
P g ] AC Capacity can be reduce by 15720%.
Operation cost can be reduce by 20~30%.
Room RH can be controlled <60%, to prevent the grow of Fungi and MICROORGANISIM.

[Energy Saving]  |AC Capacity can be reduce by 15~20%.

[Green House Gas  |Possible reduction correspondent to the reduction in electric power at power
Reduction(except plants
CO02)]

[Cost and Recovery]

[Cost] 0 (About the same as conventional AC)
[Economical Operation cost of AC (In case of 1HP (1kW))
Effectivness] (Preconditions)

(Benefit and Cost) | Operation time : 15 hours/day, 300 days/year,
Electric Power Cost : Rp.500/kWh (US$0.055/kWh)
(Operation cost)
1kw x 15h/d x 300d/y x Rp. 500/kWh (US$0.055/KWh)
Rp. 2,250,000.-/year (US$24

[Case implemented] Not Prepared (In process of practical application)

[No.1] For Other Technologies, Focal Points Shall Prepare Examples.
(As Per Presentation by ECCJ at Local Workshop)

[No.2]

[No.3]

[ Note ] 1. Contacts for further information

Ir. John Budi Harjanto Listijono M.Eng.Sc

Universitas Katolik Indonesia ATMA JAYA, Fakultas Teknik Jurusan Teknik Mesin
PT Metroplitan Bayu Industri

(Address)

(TEL) (EAX)

-12



Part — 3 : Successful Examples (Air Conditioning : Item — 2)

[Effect for Energy Saving]

[Effectiveness of the
improving measure]

The compressor operated at its optimum efficiency, compressc
extended.

[Energy Saving]

10- 30 %

[Green House Gas
Reduction(except
CO2)]

Possible reduction correspondent to the reduction in electric pr
power plant.

[Cost and Recovery]

[Cost]

Depend on compressor size.

[Economical
Effectiveness]
(Benefit and Cost)

(Case implemented)

[1]

Tesco Lotus 51 stores

[2]

Toshiba Semiconductor
[3]

Srithai Superwear
[ Note ]

-13



Part — 3 : Successful Examples (Air Conditioning : Item — 3)

[Effect for Energy Saving]

[Effectivnes of the
improving measure]

VSD is used for regulating the flow or pressure of the system.
Flow reduction with VSD results to reduced power consumption.
Precise and infinite adjustments.

Quick response to speed regulation.
V-belt driven system can be replaced by directly dr

[Energy Saving]

[Green House Gas
Reduction(except
Cco2)]

[Cost and Recovery]

Pump motor consumption can be reduce by 25%.

Contribution to decreased greenhouse gas emission through reduced el ectricity

[Cost] US$200/kW

[Economical

Effectivness] (Benefit

and Cost) Data: 55kW motor, 12 hours/day, 260 days/year, PhP 6.00/kWh, PhP 55/US$

Investment: US$200/kW x 55kW = US$11,000 Savings: 25% x 55kW
x 12 hours/day x 260 days/year

[Case implemented]

Danfoss Variable Speed Drive(VSD) installed on the Air-conditioning System at
Tower One and Exchange Plaza Building. VSD's were installed for the Chilled Water
Pumps and Condenser Water Pumps. The pump motors operate at 49 Hz, attaining
the design flowrat

[1]

[ Note ]

Contacts for Further Information

Engr. Raul C. Castro, Building Officer

Ayala Property Management Corporation, Tower One and Exchange Plaza, Ayala
Avenue, Makati City, Philippines

Telephone: (63-2) 891-9038 Facsimile: (63-2) 891-8550
email:castro.raul@ayalaproperty.com.ph

Manufacturer: Danfoss, Inc.

Km. 18, East Servaice Road, South Super Highway, Sucat, Paranaque, Metro Manila,
Philipines

Engr. Ron Allan B. Go-Aco

Telephone: (63-2) 838-4591 Facsimile: (63-2) 838-6626 email:rgoaco@yahoo.com
Additional Information

Tower One and Exchange Plaza is an entry to the 2002 ASEAN Energy Awards,
New Building Category

-14




Part — 3 : Technical Description (Air Conditioning : Item — 4)

[Effect for Energy Savin

gl

[Energy Saving]

1- Automatic control system:

Ex: Adijusting the inside and out side temperature difference of 40C for example and still
keeping the human comfort.

Ex: Out side = 30

[Green House Gas
Reduction]

a/ Possible reduction correspondent to the reduction in electric power at
power plants
b/ Replacing AC using freon type gas by non-harmful to environment gas

[Cost and Recovery]

[Cost]

0 (About the same as conventional AC)

[Economical
Effectivness]
(Benefit and Cost)

Operation cost of AC (In case of EE of AC 0.951kW/ton)
Operation time : 24 hours/day, 365 days/year,

Electric Power Cost : USD0.12/KWh

AC (Carrier) = 220ton

Energy AC saving : 220ton x 0.95 kw /ton x 8

-15




Part — 3 : Successful Examples (Electricity : Item — 1)

[Effect for Energy Saving]

[Effectiveness of the
improving measure]

Only 15% reduction in light output

[Energy Saving]
30%

[Green House Gas
Reduction(except

co2)]
Possible reduction correspondent to the reduction in electric power at
power plant
[Cost and Recovery]
[Cost]
300 Baht/lamps
[Economical
Effectiveness]
(Benefit and Cost)
[Case implemented]
[1] Tesco Lotus 51 Stores
[2] _ _
Dusit - Arawan textile
[3]
Seven - eleven , KFC
[ Note ] Total more than 3,000 Unit (120,000 Lamps)
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Part — 3 : Successful Examples (Electricity : Item — 2)

[Effect for Energy Saving]

[Effectiveness of the
improving measure]

- Energy saving by AVR = 8-15% in total

[Energy Saving]

- Electrical consunption will be saved about 8-15%
- Reducing cost of maintenance and changing electric appliance.

[Green House Gas
Reduction(except CO2)]

AVR will e able to save CDM. (Equivalent)

[Cost and Recovery]

[Cost]

Investment will be able back even within 3 years.

[Economical Effectivness]
(Benefit and Cost)

[Case implemented]

1. Grang Hyatt Erawan Hotel
Capacity of VR : 1750 KVA x 1
Energy Saving : 65,773 KWH/month (161,143Bt./month)
Pay-back period : 1.4 Years

N

. City Realty Co., Ltd. (Emporium Tower)
Capacity of VR : 1250 KVA x 2
1000 KVA x 1
750 KVA x 1
Energy Saving : 65,773 KWH/month (161,143Bt./month) (Calculation from 1250 KVA x 1 only)
Pay-back period : 3.3 Years

w

. Alcan Packaging Strongpack Public Co., Ltd.
Capacity of VR : 1250 KVA x 1
Energy Saving : 31,552 KWH/month (77,302Bt./month)
Pay-back period : 2.5 Years

[ Note ]

1. Contacts for further information

Mr. Phong Luangsangthong

B.T.M. Ehgineering Co., Ltd.

21st FI. M. Thai Tower All Seasons Place, 87 Wireless Road, Lumpini, Phatumwan, Bangkok 10330
Tel : 0 2654 0002-29 Ext. 649 Fax : 0 2 654 1135

E-mail : escodivision@sumi-esco.com

Manufacturer : Mutsumi Electric Instruments Co., Ltd. (Japan)

2) Information of Industrial properties

2.1 The one of energy saving equipment under Standard Measure Project by DEDE (Department of
Alternative Energy Development and Efficiency).

2.2 The Energy Efficient Products under specification book No. | (Ww-10001 : 2543) Bureau of Energy
Regulation and Conseration Department, DEDE.

2.3 Report on Testing and Analysis by TISTR (Thailand Institue of Scientific and Technological Research).

2.4 Patent No. JIS 11-245834 from Japan
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Part — 3 : Successful Examples (Electricity : Item — 3)

[Effect for Energy Saving]

[Effectivnes of the - Reduces energy consumption from heating, ventilation, and cooling equipment
improving - Reduces cost and time required to monitor and manage building operation
measure]

[Energy Saving] Rate of energy saving by BAS have variation, depend on complexity of building control

sub system (HVAC equipment)

[Green House Gas -
Reduction(ex

cept CO2)]
[Cost and Recovery]
[Cost] Determining investment cost of BAS depend on the number of sub system
interconnected
[Economical
Effectivness]
(Benefit and
Cost)
[Case implemented] Plaza BII Building (Tower 2)
[No.1] Energy (electricity) supply : State Electricity with installed capacity of 6.000 kVA and standby
diesel geenerators 4 x 1.735 kVA  Energy saving : 335.000 kWh/ year
[No.2] Gran Melia Hotel
Energy saving : 494.770 kWh/ year
[ Note ] 1. Contact for further information :

Mr. A. Dewanto Purwoutomo (General Manager Plaza Bll Building)
JI. MH Thamrin No. 51 Jakarta Indonesia - 10350

Owner : Sinar Mas Real Estate Division

Quality Management System Certification :

1SO 9002 UKAS Quality Management. Certificate No. ID03/0073
2. Contact for futher information

Grand Melia Hotel

JI. Rasuna Said Blok B2 Jakarta Indonesia

Email : granmeliajakarta.com, www.solmelia.com
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