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SUMMARY

The economy in ASEAN countries has been rapidly growing, as a result, it will be more
required to efficiently use energy and to consider about the prevention of the global warming

because of the quick increase in energy consumption.

This is the 4" year of the projects for Promotion of Energy Efficiency and Conservation
(hereinafter referred to as “PROMEEC”). Therefore, the activities of ASEAN Center for
Energy (hereinafter referred to as “ACE”) have been established, which results in enhancing
and disseminating the awareness on PROMEEC toward reducing energy consumption in the
ASEAN countries. In this fiscal year of 2003, as the 1% year of the 2" stage, the PROMEEC
activities are directed toward implementing and disseminating the fruit achieved to date by
further self effort, based on the actual achievements through the project activities for the past
three years. The first activities of the 2" stage was started with conducting energy audits and
holding workshops in the countries where these activities have not yet realized, which resulted
in providing all ASEAN countries with opportunities for the persons in the countries to
experience the project activities together with Japanese experts. These project activities have
established the basis that all the ASEAN countries can equally implement the project activities
through the similar understanding and experience of the technologies and practice for energy
conservation.

In this fiscal year, the energy audits were conducted at one building in each country, or
Malaysia, Brunei Darussalam (hereinafter referred to as “Brunei”) and Lao People's
Democratic Republic (hereinafter referred to as “Lao PDR”). The results of the energy audits
should be the basis of the activities aiming at implementation and dissemination of
recommended improvement for energy conservation at buildings in each country and should
be related to evaluation for the system to award best practice buildings for energy conservation.
Moreover, in the workshops held in the three countries, the discussions were made for
developing database / benchmark / guideline for each country based on both the results of
energy audits and the data of other buildings collected in the respective countries. The
discussion results shall be the basis for developing database / benchmark / guideline for
ASEAN by the ASEAN task force organized last year.

The actual site activities were commenced with the Inception Workshop (common workshop
with “Major Industry” project) held in October 2003 and completed by the Post Workshop
(common workshop with “Major Industry” project) held at the end of January 2004.

In Inception Workshop, the implementation plan was explained and finally confirmed after the

presentation of technologies realized in Japan aimed at better understanding the points of



energy audits. In the Board of Judges (hereinafter referred to as “BOJ") consecutively held for
the purpose of discussing the evaluation of the award system, discussion on revision of the
evaluation criteria was made. As a result, the project activities could be smoothly started. On
the other hand, in the Post Workshop, the actual results of the activities including
achievements in the three countries were reported to share the information among all ASEAN
countries. After then, discussions on development of database / benchmark / guideline were
made including the explanation of the activity results by ASEAN task force. Finally, the
participants discussed the proposed plan and direction to implement and disseminate the
recommended improvement and to develop the database / benchmark / guideline for ASEAN.
The following are the specific activities for 2003 — 2004.
(1) Holding Inception Workshop and Board of Judges : October 22" — October 25", 2003
“Inception Workshop of The SOME-METI Project on PROMEEC - Buildings and
PROMEEC - Industries” (common with “Major Industry” Project) was held on October
23 and 24" at Singapore. The following were implemented.
¢ Presentation of the recent topics on policy, law, energy management and typical
technology for promoting energy conservation for the building and industrial sectors
in Japan

¢ Explanation on status of realization and dissemination of recommendations
including future activity by each country

¢ Explanation and discussion of the project plans of the fiscal year of 2003 for
“Building and Mgjor Industries’

+ Confirmation and discussion on the schedule and the required arrangement for the
site surveys for the projects of “Building and Major Industries’

¢ Discussion on the development of database / benchmark for promoting energy
conservation at buildings

“9" Meeting of the Board of Judges, ASEAN Energy Efficiency and Conservation Best

Practice Competition for Energy Efficient Buildings, ASEAN Energy Award 2004” was

held on October 25" at Singapore and the following were implemented.

¢ Explanation and discussion on aspects of evaluation criteria for ASEAN Energy
Award by the Japanese side

+ Review of results of evaluation for the award for the fiscal year of 2002

+ Review of the definition and evaluation criteriafor “Tropical Building” and “Special
Submission”

+ Clarification of questions and request on the evaluation results by each country

(2) 1% Site Survey : November 2" — November 15", 2003
In Malaysia, Brunei Darussalam and Lao PDR, the energy audits were conducted at



three buildings and the 1% workshop was held. The energy audit was implemented on a

basis of OJT. In the 1% workshop, the procedure of energy audit was explained and

discussed including the presentation on typical technologies for energy conservation of

building realized in Japan.

+ Presentation on typical technologies for energy conservation of building realized in
Japan

+ Energy audit at one office building in Kuala Lumpur, Malaysia

¢ Energy audit at one hotel in Brunei

+ Energy Audit at one hotel in Vientiane, Lao PDR

(3) 2™ Site Survey : January 18" — January 27", 2004

In Malaysia, Brunei Darussalam and Lao PDR, the results of energy audit and

recommended measures for improvement were explained and discussed using the

preliminary report. Furthermore, the approach to develop database / benchmark /

guideline was discussed including OJT for data processing.

+ Explanation and discussion of the results of energy audit at one office building in
Kuala Lumpur, Malaysia (including additional survey)

¢ Explanation and discussion of the results of energy audit at one hotel in Brunei
(including additional survey)

+ Explanation and discussion of the results of energy audit at one hotel in Vientiane,
Lao PDR (including additional survey)

¢ Discussion on development on database / benchmark / guideline in the three
countries

(4) Holding Post Workshop :  January 28" — January 31%, 2004

“Post Workshop on Promotion of Energy Efficiency and Conservation (PROMEEC)

(Mgjor Industry and Building), SOME — METI Work Program 2003 — 2004” (common

with “Major Industry” Project) was held on January 29" and 30" at Singapore. The

following were implemented.

+ Presentation on energy management and energy manager system in Japan

*

“Building” Project : Reporting / Discussion of results of energy audits for buildings

in Malaysia, Brunei Darussalam and Lao PDR, including comments by the countries

¢ “Major Industry” Project : Reporting / Discussion of results of energy audits of
factories for the caustic soda industry in Thailand and the food processing industry
in Singapore, including comments by each country

¢ Reporting / Discussion on the results of case study of database / benchmark /

guideline development in Malaysia, Brunei Darussalam and Lao PDR

¢ Reporting / Discussion of actual results and action plan for the activities to develop



database / benchmark / guideline for ASEAN by the taskforce

+ Discussion on the proposal of the future direction and plan of the projects and points
to be reflected to ASEAN Plan of Action for Energy Cooperation (APAEC) 2004-
2009

The concerned members in Malaysia, Brunei and Lao PDR provided Japanese experts with
very good cooperation. Furthermore, thanks to the enthusiastic joint activities by all the
participants, the smooth project activities could be realized. As a result, the achievements are
great since the recommended improvements were actually implemented in a short time or will
be shortly implemented.
First of all, we would like to express our sincere appreciation for the big efforts and good
preparation / arrangement made by the concerned persons from the three countries, including
their smooth decision of the buildings for energy audit. In this fiscal year, the buildings
categorized to “Best Practice Building” were selected for energy audit as follows.
- Sapura @ MinesBuilding as an office building at Putrgjaya in the suburbs of Kuala Lumpur,
Malaysia
- Orchid Garden Hotel in Brunei
- Lao Plaza Hotel at Vientianein Lao PDR
Lao PDR has been making effort to establish the national infrastructure aiming at further
developing the economy, while Malaysia and Brunei have been achieving the developed
economies as well as the developed countries in the world, under their abundant energy
resources. In spite of the above featured contrast among the three countries, the enthusiasm
and attitude of all the participants from these countries towards the energy conservation are
similarly strong and good.
As well as the activities last year, the field activities were focused on OJT (On the Job
Training) manner. Namely, a demonstration type of activity was applied to specific activities
with Japanese experts for the energy audit starting with the actual filling data in the
questionnaire through field survey including measurement. In the workshops in the second site
survey, the participants collected data in addition to the actual results by energy audits, input
the data into personal computers and calculated audit parameters by themselves including
simulative practice. Especially in Malaysia, the participants prepared available data from 55
buildings. Large effort by Japanese experts realized the OJT practice, since this kind of
practice required much load and time for preparation by them. The participants in each
country understood the effort and enthusiasm of Japanese experts, which brought fruitful
results for the three countries and Japan.

The energy audits in these three countries resulted in experiencing similar activitiesin al the



10 ASEAN countries with Japanese experts. As a result, the basis to develop activities for
promoting energy conservation has been established, on which each country and all ASEAN
countries would be possible to proceed their activities. Thisis avery important milestone to be
achieved.

It is wished that the following would be realized to contribute to promoting energy
conservation and environmental protection in ASEAN countries.

(1) Implementation of the recommended improvements at an earlier timing

(2) Effective utilization of technologies and experience transferred by Japanese experts

(3) Dissemination of achievement in ASEAN countries based on cumulated experience

through the above activities

Finally, we would like to thank the persons from ACE and ASEAN including the persons
belonged to the buildings for their kind and perfect cooperation extended to the Japanese

members.
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42.5% 37.1% 2001
19.5% 2000
49.2% 2001 51.1% 42.4%
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FINAL ENERGY USE BY SECTORS (ktoe)

12,000 -
10,000 A
8,000 -
6,000
4,000
2,000
0 =
1980 1985 1990 1995 1996 1997 1998 1999 2000 2001
® Industrial 2,870 | 3,726 | 5,885 | 8,060 | 9,443 | 10,106 | 10,121 | 10,277 | 11,406 | 11,755
A Transport 2,398 | 3,477 | 5,387 | 7,827 | 8,951 | 10,201 | 9,793 | 11,393 | 12,071 | 13,236
Resid. & Comm. | 826 1,123 | 1,646 | 2,837 | 3,557 | 3,073 | 3,314 | 3,653 | 3,868 | 4,050
B Non-energy 291 386 299 2,994 | 1,744 | 2,298 | 2,023 | 1,799 | 2,250 | 2,379
m Agriculture 0 0 0 446 472 490 307 106 104 98
Total 6,385 | 8,712 | 13,217 | 22,164 | 24,167 | 26,168 | 25,558 | 27,228 | 29,699 | 31,514

2.2

1 : 2001
National Energy Balance 2001

Export

Mining
0%
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Residential
18%
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Industry

52% Commercial

28%

22 2 : 2002
Suruhanjaya Tenaga , 2003
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Malaysian Association of Energy Service Companies
(MAESCO) “Energy Audit Guideline For Commercial Buildings’ “Technical Reference”

MS 1525:2001 “Code of Practice on Energy Efficiency and Use of Renewable Energy for

Non Residential Buildings”

National Energy Balance, 2001
Statistics of Electricity Supply Industry in Malaysia 2003
Eight Malaysia Plan (2001-2005)
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Sapura @ Mines Building

1 Sapura @ Mines Building
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BNOZERTEIEN 22T 23 CTHEIRSNTEY | AR X — EliEDO RN
H5,
UER
WEIRE 2 2°C T 24CH 5 25CRREL T 5,
R
TROLHTHRERELY 2°C LIPS E 00 R B4R RET 5,
RS
W A | XL —
T % KJk g
BLIREN 22.5 50 45
WE%=EN 24.5 50 50
SR | 27 50 57
AT 5D DAV ARTEIS
0.3(57E
RN L] 12KJ/k g
ES DR 7KJ/k g
PA b= P BW/5 R 0.42
A D DIREE B
0.15(KE
IR L 72 45°C
L% DB IR 7 2.5C
(VA R 0.44
AR 0.3X0.42+0.15%X 0.44=0.192
R & 4,830,876 kwh
B — T/Aﬁﬁ%%tt%z 29.5%
HIEEE 7 4,830,876 X0.192 X 0.295=273,621 kWh
ERE N EICHD DEE 5.7%
(2) AKELD A Bk
BLIk
BENOHK DT DOIZHZRED AN LI TWBD, FIROIMVKEDEIE S PHERESNT
VR Y,
UGESR

ENO FREEKFE (CO,) MEZNE L, WIEAMEE THKEZHIT D 2 & 24
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L R
HE
2 WHHEDRHZ, BAI GRS Uiz ZEMEIR R EREEE & 6 > CoNE IClE 7 ik
ZIE UHE Lz, N 3 EATE 7T 600ppm, #M=IE 400ppm T - 72,
B E R FE 2 RIS,

R
ENO LR EEEO HIEE A 800ppm & L TS ELZ I L BE o Esr B
T 5,

BRIV O BT B 2 ) B \
)R ) 4,830,876 kWh
Z — RN m R 29.5%
SNRARTEIS 30%
ML ) 426,931kWh
BLREENC O 2 GAIESH) 600 p pm
BLRAMVRC O 2 JRFE (JIEA) 400p pm
HIEZENCO 2 1REE 800 p pm
B R Vi1 n/h
BEH R R V2 m/h

400V1I+X=600V1
400V2+X=800V2
V2/V1=(600—400) / (800—400) =0.5

SEHIEE S 0.5
HIJREE ) & 213,466/ k Wh
IRE S EIZ HD 5 HIRE S 4.4%

(3) RffifH=D VAV 4
BLIR
8 MR 7 A v 7l A ROTHERIIMFEA I N TV ARWn), ZEERNM TG E I TH
77
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i
VAV B DRE SN TS Z Enb, KEHY —2 D VAV 22 & LTEREH I L,
WRE S & A EEN ) A HIET D 2 L A IRET D,

i

P S

TROFMHEZZREL T, VAV 22 LI-GA0REE2HHT 5,
8F South Wing West Side DEIEGK 734m
B UNRE T 31494 m
8F South Wing West Side OHEHA 2.3%
Chiller |
AR D D BRI - MERLS DB OFEIE 70%(IE
)& 4,830,876 kWh
A — NI TRFE LR 29.5%
Chiller &/ HI8 5y 23,217kWh
AHU [FAN 11 kW
ZEH — L DM EE 2 0% LT D5 22kW
HIJRE /) 8.8 kW
— H O EIRRFH 10 h
CLIEE 272d
GUES 0.8
AHU F A N#&)JHRRS 19,149 k Wh
HITRED /) &5t 42,366 k Wh
BN O LEEG 0.9%

(4) BAMIRFOMHEER kD RE L
EZR/N
Z— R HKEDS B00RT X3 B & 150RT X1 BGRE SHTWAHH, BEAR
TH B00RT X2 B4 EIE L T\ D,

£

DRV

=

G
B REROIET 150RT O ZTEH 325 2 L 21889 5,
AR

TRED M Tl L2 E O EERE T 5,

B4k 500R T+500R T

B kW ffE] h SRS kWh/D
0 TR 2 327, 10 0.6 3,924
HEIE 2 22 10 0.8 352
EIKAR T 2 37 10 0.8 592
IR 2 55 10 0.8 880,
il 882 5,748
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EZ 500R T+150R T

Qty kW i h AR kWh/D
O T 1 327, 10 092 3,008
1 104 10| 0.92 957
RIS 1 22 10 0.8 176
1 3.75 10| 0.8 30
REIKAR 1 37 10 0.8 296
1 18.5 10| 0.8 148
KR 1 55 10 0.8 440,
1 18.5 10| 0.8 148
il 585.75 5,203
be | | 296.24 1,062
ESULEES 272/d
A O HELEIS 0.4(E
HIJEE ) 59,274k W h
EREINE D LEG 1.2%|
e ) 4,830,876/ k Wh

(5) ZEAETERD E IR

BB 5 E e TX1(1500kVA) D £ 1ii—348KVA(23.2%)
% TR 75 F 25 TX2(1500KkVA) DA fif—355KVA(23.7%)
2 AT %% TX2(2000kVA) D £ fif—876KVA(43.8%)
1 RIREDOZET Y B OARRILTH D,
2002 AF- DA [ 71 FH 54 4,830,876KWh 7> 5 AL L 7= 367 72 H A far tiR() 5 0.9 THHH)
IX 4. 3—10EBYTHD,

><l >41 Xl

A 1504kVA
z 7y
E
. 782kVA/TX3
ﬁ /
A A
722kVA/TX1&Tx2
211kVA
JI TX1&TX2
7:00 17:00 HifFEﬁ

K4. 3—1 ¥EHBARMHET)
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SR -

IEHEZSEZR ORFEIZK 4. 3 — 21T/ K 51T, AT 60% LA MHRITe > T D, 15T,
WORNRT X D12, ZBEATR 3 Az 1 AEiRc iU, ZESAarasiR L v &< i
V. ERhEEIRE D,

a9 -
2h
a3 Ir %
i B[ B
e =
! # . |
@ o6 h fﬁf s
§ f;x 13 £
= N ,fff —
=2
= tx’ g .
,f’r 11 B
1 1 D
Q 20 A0 &0 a0 100 120
B & (%]
E3¢ 200 (kVA] . 6EHVZID [W) 50 [Hz)
1AXH Wi T —TN bk AR 7 - pmad, Tl = -

4. 3—2 ZE&HOAMR LHRKLUHK L OB

KV

1500KVA8 1500K VA 8 2000KVA 8

' 3
A 4
y 3
A\ 4

15V A 15V B 15v C
Load 361KVA 361KVA 782KVA

M4. 3—3 ZERRONER
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ARG
1) R
IR ZR DR -

KVA 1500 2000
PN

A (W) 2,380W 3,040W
AR (We) (100% & faf D) 15,910W 18,170W

« BRESIE R 272 B, BRAGERMIFETE 10 REHI(h)HEEE B
« ZJERRAT
TX1&TX2 : #3361k VA/ 1 ZH
{K3M5-106KVA / 1 £
TX3 : PREERE- T82KVA
- HAGEHR G WERHE) = Wi +We X (Pe)®
Pe: ZJEarAfraE
2)
< R TXL, TX2&TX3 i fFDOHE K
Wit1=2380W X 8760h X 2+15910W (361,71500) 2Xx10hXx272 H X2+15910W (106,
1500) 2X14hX272 H X2+15910W (106,1500) ° X (365—272)H X 24hXx2
+3040W X 8760h+18170W(782,/2000)° X 10h X 272 A
=81,856 kWh 4

- ZEJEdR TX31 A Rs ok
Wit2 = 3040W X 8760h+18170W(1504,2000) * X 272 H X 10h+18170W(211,2000) ~ X
{272 H X 14h+(365-272) H X 24h}
=55,800 kWh 4
c AUw b
Witl —Wt2=81,856kWh—55,800kWh
= 26,056 KWh “FE(FFERNEERENED 0. 5 %ITHY)
HI = A R : 7,400RM(CF-EESEHEHAR : 0. 2 8 4 RM/KWh)

(6) BEHROE LD
FRESHADOUET —~, HIE D&, HB= A FE2K4. 3—1I1ICELDD,
T —~< T 13.9% DOHIENA WA T &, Nol~ 4 |3dfE TH & fEb i RIS L 5k T,
ZOMFEDL 13.4%IZFET 5 Z L3 5,
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4. 3—1 WERELDR

No YT — é’”;%\;'aﬁ% ﬁ””ﬁ;ﬁﬁ Mol
1 [EWNEERE OUGE 273,621 77,708 5.7
2 PRI A i 213,466 60,624 4.4
3 PREEA=D VAV 2 42,366 12,032 0.9
4 [RARIRE O USRS 7 TE O LB L 115,546 32,815 2.4
5 [EIESROD ERh#RiE L 26,056 7,4000 0.5

il 671,055 190,580/ 13.9

CERE I & 4,830,876

2R ) il RM/KWh 0.284
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1 2

PTM Pusat Tenaga Malaysia: Malaysia Energy Centre

2001 MAESCO
2002 12
2003
55
BEI: Building Energy
Index 180.41kWh/ 2/ r
No. Buildings BEI
(KWh/m?/yr)
1]Menara PKNS, S'gor 246.84
2|BSN HQ, KL 246.4
Wisma 257
Block A&B 385
3|M'sian Institute of Nuclear Technology (multiple) 211.29
MINT Bangi 208.88
MINT Dengkil 213.69
4]Kompleks Pej. Kerajaan Jin Duta, KL 168.36
Block 8 184.85
Block 8A 165.35
Block 9 144.11
Block 10 167.61
Block 11 180.59
**5 INational Science Centre 155.38
6]Wisma Persekutuan, KT 152.44
7]Kementerian Pertanian 149.45
8]Wisma Persekutuan, KB 133.72
9]Bang. Rumah Persekutuan, KL 132.73
10)JPS HQ, KL 121.64
**11]Kolej Universiti Teknologi Tun Hussein Onn (multiple) 85.4
12|Wisma Persekutuan, Kuantan 77.94
Average 180.41
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166kwh/ 2/

BEI
Frequency of BEI

16 -
& 14 - — —
=
124
=} p——
2 10+
o
S 8
z
> 6
2
=
o 2 |_|
L

O T T T T T D T
<100 120-140 140-180 180-220 220-260 260-300 >300
(kWh/m2/yr)
BEI (55 )
2001

“Code of Practice on EE and Use of RE for Non-residential Buildings” — MS 1525: 2001 by
Department of Standards.

MECM Ministry of Energy, Communications and Multimedia

2004 2

PTM BEI 50 / 2/
MECM

EC Energy Commission 3
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55
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( 2003 11 6 10 2004 22 24 )
ECCJ 11 6 10
22 24
ECCJ 11 6 10
22 24
1
11.6 Welcome Remarks
() (Orchid Garden Opening Statement
Hotel Bandar Orchid Garden Hotel

Seri Begawan
Brunei Darussalam)

ACE PROMEEC

Mr.  Amir Sharifudin Bin Haji Mohd Ali
(Department of Electrical Services) 25
Department of Electrical Services ;8
Ministry of Development ; 2
Ministry of Health ; 3
Institut Teknologi Brunei ;4
Ministry of Defense ; 2
Ministry of Industry & Primary Resources ; 1
Brunei Shell Petroleum ; 2
Orchid Garden Hotel ; 3
Mr. Christopher Zamora (Project Coordinator,
ASEAN Center for Energy)




11.8 Orchid Garden Orchid Garden Hotel
() Hotel oJT
(Bandar Seri ( 155 )
Begawan Brunei 1 10
Darussalam) 20.121.18 2
( )
( )
(
Department of Electrical Services
Mr. Amir Sharifudin Bin Haji Mohd Ali
20
11.10 Orchid Garden Hotel

()

(Department of
Electrical
Services(DES)

)

Mr. Amir Sharifudin Bin Haji Mohd Ali
20




1.22
() Orchid Garden Orchid Garden Hotel
Hotel
(
)
BAS
CcoO CcO
CcO
CO
Dr.Hj .Ahmad(Assistant General
Manager) 2
DES — Mr. Amir Sharifudin
Mr. Christopher Zamora (ACE)
1.24 Orchid Garden Hotel
()

(Orchid Garden
Hotel)

(ITD) 1

(1ITD)

Mr. Amir Sharifudin 19
Department of Electrical Services ;3
Ministry of Development ;
Ministry of Health ; 3
Institut Teknologi Brunei ;4
Ministry of Defense ;
Ministry of Industry & Primary Resources ; 1
Public Works Department 3
Radio Television Brunei ; 1
Orchid Garden Hotel ; 2
Mr. Christopher Zamora (ACE)




~N o o~ W N

. GDP

GDP

5,765km2
34.5

GDP

4.9 9

6,734 00
1,908 00

0.8
0.6
5

Brunei Darussalam

2001
68.0
)
29
21
41.6 02
12,221 02
01
01
6,522 01
2,046 01
89

15.0

84

17.0



9. 2001
46 12 12
24 21 2
10.
11. 1 68 2003 8
12
1997 1998 1999 2000 2001
314 323 331 338 345
3.0 2.8 2.4 2.3 2.1
GDP 2,436 2,354 2,398 2,384 2,346
GDP 4,540 4,210 4,533 4,595 4,181
GDP 14,442 | 13,029 | 13,707 | 13,579 | 13,412
GDP 3.6 4.0 2.6 2.8 0.4
1.7 0.4 0.1 1.2 1.1
3,971 3,194 4,325 6,734 6,522
3,154 2,338 2,251 1,908 2,046
817 856 2,074 4,826 4,476
1.68 1.67 1.69 1.72 1.79
BP, Statistical Review of World Energy 2003
1998 1999 2000 2001 2002
15.7 18.2 19.3 20.3 21.0
10 m3 10.8 11.2 11.3 11.4 11.5
63 2003 10
1997 1998 1999 2000 2001
149 62 52 56 56
2,108 934 1,072 1,659 1,704
1,959 872 1,020 1,603 1,648
1984 4
84 6 86 3




27
0 6 LNG
5
LNG 1993
LNG
17
1
29
2
1998

1967

LNG 90
11
20
28
7
1999
2000 2

24

1984

PPKB 1986

2001 11



1984 ASEAN

1992
30 23
2003 1
1984 1 ASEAN 6
ASEAN
1998 ASEAN
1989 95 ASEAN 2001
11 2002 7 ASEAN 3 ASEAN ASEAN
ARF
2000 7
ASEAN
1991 9 10 92 2
5
1929
50 50 2
7 90 2002
21 LNG 115 m3 LNG



50 25 25
LNG
8 5 2001 05
1998
2002
BEDB
45
1
5

90

BEDB



1980 1981 150,000

1990 11
2000 Brunei Natural Gas Policy (Production
and Utilization)
2001
195,000
32 LNG
LNG 85 9
97 20,000
LNG
2013 2013 20 3
BLNG 6™ Train Expansion Opportunity 4.2
7.2 13 24
3 7
2.25TCF 2001 5
3 LNG
2000 2001 22 1



22 1

Brunei

GAS DEMAND SECTOR (tcf) 2000 2001
LNG 0.344 0.351
0.036 0.037
0.032 0.026
TOTAL 0.412 0.414
Brunei Shell Petroleum Co. Sdn Bhd.
1999 2 Block B Joint Venture
Maharajalela-Jamalulalam Field
Deepwater Block J and K
99
7 99
7% (2002-2005), 5% (2006-2010) 3% (2011-2020)
22 1
2002 2020 12.1 TCF
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TOTAL GAS DEMAND PROFILE PER ANNUM (2002-2020)
1.00

LN G expansion (6th train)
LNG GasDem and (Com m itm entand Extension)
0 peratorOwn U se

0

w nstream IndustrialD em and

=B
=B
D
1

0.80 7 miInland powergeneration

0.20

0.00

2005 [T

2009 I

Actual 200
Act 200
2010 ‘“
2012
2014
2015
2016
2017
2018
2019

=_==.
; BEEREENE
c - | ] |
f
g0.60 .-

== — -
5 == =
2 | | B
= 0.40 .

-

2020

2.2 1
Brunei Darussalam 8" National Development Plan
Petroleum Unit, Prime Minister Office, Department of Electrical Services,

Ministry of Development.

Prime Minister’'s Office (PMO) PMO
Petroleum Unit National Energy Committee

Department of Electrical Services National Energy Committee

BOO(Build-Own-Operate)
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Department of Electrical Services
Ministry of Development
Building Guidelines and Requirements (PBD 12:1994)
PBD 12:1994 (Brunei Darussalam Standard 12: 1994) ASEAN

Building Energy Conservation of Singapore = ASHRAE Fundamentals

Handbook
b.( /7 )
C.
PBD 12:1994 British Standards, Institution of

Electrical Engineers (IEE) Wiring Regulations ASHRAE

ASEAN 1980 ASEAN-US Energy Conservation in Buildings Project

Prime Minister’s Office (PMO)
Petroleum Unit PMO

National Energy Committee

Department of Electrical Services Ministry of Development
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( DES
20

Energy Service Company
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specific energy consumption (SEC)

LPG

ASEAN
“Pay now — Save later”
Asia-Pacific Free Trade Agreement (AFTA)
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Almarhum Sultan Ali
Saifudin

Malay, Islamic, and Monarchy (MIB)

"Passive Design”

900mm

BEMS Building

Energy Management System

AHU (Air Handling Unit) ( )
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(Preventive

Maintenance) Break-down Maintenance DES

1980 1990
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Passive Design

1989 10
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10.

11.

12.

13.

14.

Deli, M., ed. (1993), Brunei Darussalam in Brief, 4™ ed., Information

Department, Prime Minister’'s Office, Brunei Darussalam, 1993.

EIU (1995), E1U Country Profile 1994-1995: Malaysia and Brunei, Economic
Intelligence Unit Limited, 1995.

Jones, P.G., DITECH Project: A Review of Energy Management in Building
Throughout the ASEAN Countries, AIT/AEEMTRC, February 1992.

Borneo Bulletin Brunei Yearbook 94/95 (1995), “Brunei Darussalam at a Glance”,
p. 42.

Ministry of Finance, Brunei Darussalam Statistical Yearbook 1991, Statistics

Division, Economic Planning Unit, Negara Brunei Darussalam.

Energy Data and Modelling Centre (1995), Major Economic Indicators (1989-
1993): Draft, The Institute of Energy Economics, Japan, 1995.

EIU (1995), EIU Country Report: Malaysia and Brunei, 4™ Quarter 1995,
Economic Intelligence Unit Limited, 1995.

AEEMTRC (1995), ASEAN Energy Review, 5™ ed., ASEAN-EC Energy

Management Training and Research Centre, Jakarta, Indonesia, 1995.
AEEMTRC (1993), Energy in ASEAN: Country Profiles, ASEAN-EC Energy

Management Training and Research Centre, Jakarta, Indonesia

Nazri, M. and Khalid (1994), “Energy in Buildings in Brunei Darussalam”, Proc.
of the AEEMTRC 12" Seminar-Workshop on Energy in Buildings, AEEMTRC,
Singapore, June 1994.

Setiyawan A., et. al., (1996), ASEAN 2020: An Energy Outlook Up to the Year
2020: Synthesis Report, ASEAN-EC Energy Management Training and Research
Centre (AEEMTRC), Jakarta, Indonesia, 1996.

ASEAN 2020 Research Staff (1996), Personal Communication, AEEMTRC,
Jakarta, Indonesia, 1996.

Wong, D., et. al. (1994), “Negara Brunei Darussalam Country Paper”, Proc. of the
13" AEEMTRC Seminar-Workshop on Energy Efficiency in ASEAN, AEEMTRC,

Kuala Lumpur, November 1994.
Jakarta Post (16 July 1996), “Hassanal Vows to Widen Brunei’'s Economic Base”,
Jakarta Post, Vol. 14, No.79, p .11.
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STEP-1
STEP-2
STEP-3
STEP-4
STEP-5
STEP-6

STEP-1

STEP-2

STEP-3

ECCJ
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STEP-5

STEP-6
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Orchid Garden Hotel

Orchid Garden Hotel

Orchid Garden Hotel

1 10
20,121.18 2
4
Building Automation System (BAS)
11 1000kVAx 2
800kVAX 1
14kWx 2, 14KkWx 1
300 205.32kW  x 3 a )
(FC0)(207 )
( ) 340 /h 46kW x 12
4kWx 2 3kWx 3
2002
2002 11 12
2001 1 2



(2002 11 12 2001 )

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

kWh

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

(2002 11 12 2001 )
Orchid Garden Hotel
70
30
(
350,000
300,000
250,000
= 200,000 —e— Air Con
* 150,000 —— Others
100,000
50,000
0
FE & @S P PSS
( )
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Orchid Garden Hotel

Orchid Garden Hotel
32 3



15.0%

3.5%

6.8%

32.2%
kwh/d %
4,214 34.2%
3,965 32.2%
436 3.5%
1,848 15.0%
1,027 8.3%
833 6.8%)
12,324 100.0%
Air Con Others
3,158,219 1,339,926/ 4,498,145
8,653 3,671 12,324
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supply air

Heater x  sets

'
all ||

==

Valve

>

O o=

ij

Coollng coil

kW | h kWh/D
196| 24 0.7 3,293
11 24 0.8 211
37 24 0.8 710
4,214
kw h kWh/D
50.2] 24 0.8 964
220 24 0.4 2,112
FCU 9.315 24 0.8 179
37 24 0.8 710.4
3,965
Heater 1 | Heater 2 | Heater 3 8-Nov
kw kw kwW kw kw | kw
Function Room 1 11 5 10 20 35
Function Room 2 5.5 5 10 20 35
Fresh Air 11 10 15 30 55 55
Office 2.2 1 2 4 7 3
Lobby 5.5 3 5 10 18
Restaurant 4 5 10 20 35 35
Coffee House 11 5 10 20 35
50.2 34 62 1240 220 93

-25



155
0.3
46.5) - 50
0.3m3
15m3
45 20
A t 25
375000kcal
860kcal/kwWh
436kWh
5
m2 W/m2 kw h/24h kwh/D
3600 3 10.8 24 1 259
Ground Floor 3600 15 54.0 24 0.7 907
1FI 1920 15 28.8 12 1 346
2Fr 1920 0
768 20 15.4 12 1 184
0.5 24 1 12
3F 7F 1296 0
8FI 1296 10 13.0 4 0.1 5
No | kW/No
155 0.2 31.0 8 0.3 74
5 0.5 2.5 24 1 60
155.9 1,848
6
kwW h kwWh/D
ELV 42 24 0.1 101
3 24 0.6 43
4 24 0.1 10
1.1 24 0.8 21
0
37.5 12 0.8 360
No5 4.8 12 0.8 46
7.9 12 0.8 76
19.3 24 0.8 371
1027
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—e— Tokyou
—m— Kuala Lumpur

Singapore
c o 5 =5 > < 5 D a9 =" o> 0
S22 E3°5288 28
3280MJ3/m2
Orchid Garden Hotel 2191MJ3/m2 67

MJ/m2

4000
3500
3000
2500
2000
1500
1000

500

Garden Hotel

Orchid Garden Hotel

Orchid




5%

36%

23%

12% 1%

(ECCJ

m3/m2

Orchid Garden
Hotel

ECCJ ECCJ

ECCJ




BAS( )
BAS

1F 24

FCU
FCU 24

22 23



Enthalpy
KJ/
22.5 50 45
24.5 50 50
29 50 65

0.3

20KJ/

15KJ/

0.25

0.15

6.5

4.5

0.31

0.3x 0.25+0.15x 0.31 0.121

4,498,145 KWh

26.7%

4,498,145x% 0.121x 0.267 145,322 kWh

3.2 \




n -,/ 2 ,a +/MAxIn

11 W/m
. 45
) 30
. 0.053
, 0.093
a w2 12
A W/ 0.052
W/ 385
, 30.0 7/
20 w 1.5 /1

A 30.0-7.5 22.5W/m

50mm
50
24 x 365 8760

22.5% 50x 8760/1000 9,855kW
3)

436kWh/dx 365d 159,140kWh

9,855/159, 140=0.062 6.2%

9,855/4,498,145=0.0022  0.2%

TX1(1000kVA ) —390kVA(39.0 )
TX2(1000kVA— ) —213kVA(21.3 )



2001 TX1 3,027,861kWh TX2 1,392,682kWh
TX1 384kVA( 0.9 ) TX2 177kVA
60
2 1
£
b, 1
g9g / :E.
|
a7 J
g i
W 961 3?.3:3 *‘*‘;" .
=] __..-""‘ 3 E
5 . ,..a-“ 2,
o 4z &
= lIL,.--"‘"'H et |
"::—"‘_____'“"'" 1 =
= il e e e YT "PPAR e TP o
0 a0 40 5O . 1n] 100 130
- W
3¢ 200 (kvald . EE00/ZE0 (W] B0 [Hz}
FET Ly SNE ] R e LB LR | R R T e TR e S L]
KV

TX1:1000KV E ;

TX2:1000KV i

v
SW:ON
15v 384kVA 15v 177kVA
1561 KVA
¢ )
KVA 1000
Wi 1,880W




Wc (100 ) | 11,800W

365

S Wit ( )=Wi +Wc x (Pe)
Pe:

TX1 384kVA TX2 177kVA 24

TX1 TX2

Wtl 1880Wx 8760h 11890W 384 1000 x 8760h

1880Wx 8760h 11890W 177 1000 x 8760h 51,559kWh
X1

Wt2 1880Wx 8760h 11890W 561 1000 x 8760h
49,249kWh

Wtl Wt2 51,559kWh  49,249kWh

2,310kWh 05 )
300B$  ( B /kWh
(25W 2 )
1 25Wx 16 F 5
8760
25Wx - 13W

(25Wx  13W)x 16 x5 x 8760h 25930kWh
( 6 )
3,371B$ ( B /kWh
- (1000h - 8000h)



24

8 )

1.1kwW
h 365

1.1kW(24 8)hx 365  6,424KWh( 4 )
835B% ( B /kWh
2 3 8

4.2

No kWh %
KWhT gy °

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




Orchid Garden Hotel

8.1
(2 )
kw h kWhly

0.33 0.8 2 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 1 24 365 24528
Restaurant 35 0.4 1 24 365 122640
365613
4498145
0.13 B$/kWh 47530

8.1%






20,121 2
4,498,145 kWh
223.5 kwh/ 2/
2,191 MJ/ 2/ kWh 9.8MJ

Institute Teknologi Brunei
27,000m2
267,641kWh

9.6kWh/m2/

2/3

17
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FUTURE DIRECTION

ACTIVITIES

»

13.

14.

15.

16.
17.
18.
19.
20.

21.
22.

ENERGY SURVEY OF BUILDING

SET UP NATIONAL COMMITTEE ON ENERGY EFFICIENCY AND
CONSERVATION TASK FORCE.

UPDATING THE BUILDING BY-LAWS.

DATA GATHERING OF POWER CONSUMPTION AND GFAS FOR
GOVERNMENT BUILDINGS, COMMERCIAL AND INDUSTRIES.
ESTABLISHMENT OF DATA BASE.

GUIDELINES FOR NEW BUILDINGS

POLICY FRAMEWORK ON ENERGY EFFICIENCY.

DEVELOPMENT OF ENERGY MANAGEMENT GUIDELINES
CAPACITY BUILDING — TRAINING ON ENERGY EFFICIENCY
STUDY TOUR.

PROMOTION OF ENERGY EFFICIENCY & CONSERVATION
PROMOTING ENERGY EFFICIENCY AWARENESS AMONG THE
PUBLIC

NATIONAL ENERGY EFFICIENCY AWARDS FOR BUILDINGS AND
INDUSTRIES.

DEVELOPMENT OF ENERGY BENCHMARK FOR BUILDING AND
INDUSTRY

STUDY OF ACTIVE AND PASSIVE DESIGN IN BRUNEI
BUILDINGS.

SEMINARS, WORKSHOPS AND TRAINING

EDUCATION

RESOURCES

CONDUCT ENERGY AUDIT

DEVELOPMENT OF ENERGY EFFICIENCY CONSERVATION PLAN
OF ACTION

CATEGORISATION OF BUILDINGS AND INDUSTRIES.
IDENTIFICATION OF OUR BARRIERS AND CHALLENGES AND
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OPPORTUNITIES

23. ENERGY MANAGER SYSTEM - BY EXAM

24.  ACCREDITATION ENERGY AUDITORS

25. ENERGY STANDARDS & LABELING.

26. SUCCESSFUL CASE STORY (ROLE MODEL FOR BUILDINGS
(HOTELS)

(AS OF 24™ JANUARY,2004)




( 2003 11 12 14 2004 26 27 )
ECCJ 1 26 27
ECCJ 11 12 14
26 27
ECCJ 11 12 14
26 27
1
11.12 Welcome Remarks

()

(Lao Plaza Hotel
Vientiane, Lao
PDR)

Mr.

Mr.

Opening Statement
Lao Plaza Hotel

ACE PROMEEC

Sisoukan Sayarath (Chief of Electricity
Management Division, Department of
Electricity, Ministry of Industry and Handicraft
/ )

Khamso Kouphokham (Deputy Chief of
Electricity Management Division, Department
of Electricity, Ministry of Industry and
Handicraft)

Christopher Zamora (Project Coordinator,

ASEAN Center for Energy)

21




Lao Plaza Hotel

11.13 Lao Plaza Hotel
() oJT
(Vientiane,Lao PDR) ( 142 )
1 7
14,972.25 2
( )
( )
( )
DOE
Mr. Sisoukan Sayarath (Chief of Electricity
Management Division, Department of
Electricity, Ministry of Industry and Handicraft
/ )
Mr. Christopher Zamora (Project Coordinator,
ASEAN Center for Energy)
14
11.14 Lao Plaza Hotel

()

(Lao Plaza Hotel
Vientiane,Lao
PDR)

Mr. Sisoukan Sayarath ( / )

14




Lao Plaza Hotel

Lao Plaza Hotel

CO CO
CO
CcoO

Mr.Sommai (Chief Engineer)
2
DOE —Mr. Sisoukan Sayarath 2
Mr. Christopher Zamora (ACE)




(Lao Plaza Hotel
Vientiane,Lao
PDR)

Mr.

Mr.

Mr.

Lao Plaza Hotel

Parkview Hotel 1

Parkview Hotel

Houmphone Bulyaphol (Director General,
Department of Electricity, Ministry of Industry
and Handicrafts (MIH))

Sisoukan  Sayarath  (Chief, Electricity
Management Division, Department of
Electricity, MIH)

. Khamso Kouphokham (Deputy Chief, Electricity

Management Division, Department of
Electricity, MIH)

Viensay Chantha (Electricity Management
Division, Department of Electricity, MIH)
Noppadol Sommai (Chief Engineer, Lao Plaza
Hotel)

Christopher Zamora (Project Coordinator,

ASEAN Center for Energy)

National University (Lao

Plaza Hotel, Novotel, Park View Hotel)

18




Lao People®s Democratic Republic

24 km2
552.6 2002
60 49
1899 1949
1953 10 22
73 2
1975 12
109
GDP 2,017 2002
GDP 365 2002
GDP 5.9 2002
7.5 2001
2000
393



591

10
a. 2002
b.
1975 12
1986
Mechanism---NEM)
( )

Kip
1 =10,500 2003

2,252

841

76
406 2002 10
1,729 2001

11 4

10
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IMF

92 11

1997 7 ASEAN

89 91
97 12 2

(NEM)

€)) (
@

®

4) 2

®
(©)
Q)
©)
)]

(NEM)
98
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75

10
GDP 300
97

GDP

142%

7 2001

3 9,300

86

10

86

2020

5%

(NEM)

LLDC

1998 1 6,870

5

9,100

98



2 875,774

40 115kv 3
1 2 3C ) 2.2-1
2.2- 2
98 Electricite du Laos
(EdL) 100 5
2
Theun-Hinboun (1998) GOL 60% 210 MW
Houay Ho (1999) GOL 20% 150 MW




10

Contract Law (1990)

Commercial Bank and Financia Institutions Act (1994)

Customs Law (1994)

Business Law (1994)

Law on the promotion and management of foreign investment (revised) (1994)
Secured transaction law (1994)

-10




Water and water resources law (1996)
Electricity law (1997)

Environmental protection law (1999)

EdL

EdL 100Mw
IPP (Houay Ho, Theun-Hinboun)

2
EdL
1PP
190,000
1,963.3GWh (2010)
11.7% (2000-2010)
464.2MW (2010)
10.5% (2000-2010)
1

-11



Year
(GWh) (GWh) (GWh) (GWh) From IPP(GWh)

1995 1085 3375 77 675.5

1996 1248 379.5 87.5 792.4

1997 1218.7 433.8 101.5 710.2

1998 2156.6 513.3 142.3 1613.5 1208.2
1999 2806.3 565.5 172.2 2228.8 1630.6
2000 3438.4 626.4 180 2792.8 2098.6
2001 3653.7 710.4 183.8 2871.4 2074.9
2002 3604.1 766.7 200.8 2798.3 2034.0

4100

3600
3100 7

2600 ////////
2100

N
Om0Od

1600

1100-—*”’_—“‘//
600 - F/
100 A : : . . . .

1995 1996 1997 1998 1999 2000 2001 2002

22 3

-12



(Water (Kwh)
1997 | 218,286,703 | 40,094,203 9,701,282 49,623,547 16,969,721 8,098,174 91,086,827 433,860,457
1998 | 252,218,101 | 50,110,610 10,685,471 54,444,110 29,631,919 8,583,996 107,598,300 | 513,272,507
1999 | 285,053,226 | 58,553,120 11,068,706 54,464,514 33,905,540 7,712,277 114,789,455 | 565,546,838
2000 | 324,693,846 | 67,804,500 11,838,193 59,802,343 33,413,405 7,480,376 134,825,919 | 639,858,582
2001 | 371,410,713 | 72,441,414 12,707,319 67,210,227 40,750,934 10,928,830 | 134,880,705 | 710,330,142
2002 | 371,410,713 | 78,142,296 10,223,482 77,484,072 34,799,916 7,560,312 163,970,932 | 743,591,723
% 49,9% 10,5% 1,4% 10,4% 4,6% 1,0% 22% 100%
22 1
2.3
2.2-1

-13




STEP-1
STEP-2
STEP-3
STEP-4
STEP-5
STEP-6

STEP-1

STEP-2

STEP-3

ECCJ
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STEP-5

STEP-6
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Lao Plaza Hotel

Lao Plaza Hotel

Lao Plaza Hotel

14,972.25 2
22
275kVAx 1
10kwx 2,

300 210kw  x

(LPG)  625,000Btu/
7.5Klix 2

(2001 2003 )

2002 10 1

-17

1000kVAx 2

11kwx 1
2

7.5kWx

81
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4
100000
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2001 2003

02001
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0
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LPG

11 12

(2001 2003 )

2001 2003

2003 5

kg

10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

2001 -2003 )

b2001
W 2002
02003

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

LPG

(2001 2003 )

2002
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1kWh 3.6MJ 37

)
9.8 MJ/KWh
50 MI/kg
(2002 )
3500000
3000000
2500000
~, 2000000 BGas
= 1500000 D Electricity

1000000
500000
0
@ @‘é & Q'zﬁ N » ?90“ R $0“ &

(2002 )

Lao Plaza Hotel LPG
4 88 12 LPG

(2002 )

GAS
11.8%

Electlicity
88.2%

4 (2002 )



2001 100 2002 101.9 2

3500000
3000000
2500000

~ 2000000
= 1500000
1000000
500000

0

2001 2002

Lao Plaza Hotel

44



14.6%

6.7%

kWh/d % MJ MJ MJ %
4,063  50.0% 39,819 39,819 44.1%
919 11.3% 9,005 9,005 10.0%
10 0.1% 5,966 99 6,065 6.7%
1,062 13.1% 10,404 10,404] 11.5%
1,209  14.9% 11,851 11,851 13.1%
871 10.7% 4,690 8,532 13,223 14.6%
8,134 100.0% 10,656 79,710 90,367 100.0%
2
kW | h kwh/D
1 210 24 0.7 3,528
1 7.5 24 1 180
1 18.5 24 0.8 355
4,063 50.0%
2,968,800 kWhly
1 8,134 kwh/d
3
kw h kwWh/D
404, 10 0.8 1 323
11 24 0.8 1 211
FCU 8.04 7 0.8 0.65 29
18.5 24 0.8 1 355
919



142
0.65
92.3]- 95
1 0.3m3
28.5m3
45 200 25
A 25
kcal 712,500kcal
MJ/ cal 4.1868
MJ 2983
2983
5,966 MJ
kw kWh
0.37 0.8 24 7.104
0.37 0.8 10 2.96
10
5
m2 W/m2 kw h KWh
3960 5 19.8 12 0.8 190
Ground 3400 10 34 12 0.8 326
Ground 400 12 4.8 24 1 115
1F 3800 10 38 10 0.7 266
2F 500 10 5 10 1 50
2F 7
5 1 0.25 24 30
142 0.65 0.13 7 84
1,062
6
kW h kwh/d
1 1.2 0.8 24 23.04
1 5 0.8 10 40
2 1 7.5 0.8 2.4 14.4
2 1 7.5 0.8 2 12
10 4 0.75 0.8 0.5 1.2
1 1 7.5 0.8 0 0
2 1 1.5 0.8 24 28.8
2 2 10 0.8 1 16
1 1 11 0.8 2 17.6
12 8.75 0.5 24 105
16 24.3 0.3 24 174.6
50 0.5 2 50
9 1.5 24 324
122 0.3 11 402.6
1209.24




—eo— Tokyou
—— Vientiane
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Plaza Hotel

3280MJ/m2
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Hotel

200

Lao Plaza Hotel

23%

13%

5%

11%
12% '

36%

200

3

(ECCJ

2003

Lao Plaza

m3

5000
4500
4000
3500
3000
2500
2000
1500
1000
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11 2001

100

2002

Annual Water Consumption
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2 30000
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TX1(1000KVA 75 ) —283kVA(28.3 )
TX2(1000kVA— 25 ) —94kVA(9.4 )
2002 2,968,800kWh 0.9
(377kVA)

60



e i B
|
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i ]
= - 1
54 2 < 1.
[~ .d";- 13 %
s 'I - =
.-"". 12 '*:
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O a0 40 B0 BO 100 120
A & (¥
W34 200 (KVA] .AB0O/FI0 (V) 50 (He]

AN EAm LRAE=EN WN - WP 9 = SRS, I R -
22KV
TX1:1000K VA TX2:1000K VA i
SW:ON
15V 283kVA 15V 94kVA
1 377 KVA
()
kVA 1000
Wi 1,880W
Wc (100 ) 11,890W
365
“ Wit ( )=Wi +Wc x (Pe)
Pe:

TX1 283kVA TX2 94kVA 24



TX1 TX2
Wtl 1880w 8760h 11890W 283 1000 x 8760h

1880Wx 8760h 11890W 94 1000 x 8760h 42,200kWh
™>1

Wt2 1880Wx 8760h 11890W 377 1000 x 8760h
31,273kWh

Wtl  Wt2 42,200kWh  31,273kWh

10,927 kh  ( 0.4 )
0000000616US$ ( 0564U /KWh
3
25Wx  x 3
AM6 10 PM7 10 7
25Wx S 11W x 1
(25Wx  11W)x 3 x 142 x 0.65( )x 7Thx 365  27,592kWh

27,592kWhx 0.0564US kWh 1,247 US

. (1000h — 8000h)



No

%

[KWh ] [US$]
1 10,927, 618 0.4
2 27592 3371 09
38,519 3,087 1.3
4,830,876
US$/kWh 0.0564




LI

()

an

BO

T0

60

a0

== E M K B0
| T — LT B AR

- |5 El

ke

1 1% LR} £ an

A (kW)




14972 2
2,968,800 kWh
198.3 kwh/ 2/
2,203 MJ/ 2/ kWh 9.8MJ

Parkview Executive Suites

18,534m2
410,723kWh
22.2kWh/m2/
360 MJ/ 2/ kWwh 9.8MJ
1,975m2
175,489kWh

88.9kWh/m2/



FUTURE DIRECTION
DATABASE, BENCHMARK, AND GUIDELINE
FOR BUILDINGSIN LAO PDR

FUTURE ACTIVITIES
Data collection
Preparation of questionnaires to collect data
Establish guidelines, regulation and policy

Establishment of national working committee

1
2
3
4
5. Capacity building such as workshop, seminar etc
6 Promotion and awareness of EEC

7 Procedures on data how collection

8 Conducting energy audit

9 International cooperation supports

10. Hardware and software

11. Development of national EE& C program

12. Establishment of Energy Service companies

13. Accreditation and certification of energy auditors

14. Training and study tours

15. Setting standard and labeling

16. Education of EE &C

17. Consultation with the stakeholders

18. Government incentives

19. Public campaign

20. Training and audit equipment-facilities

21. Energy management

22. National competition and awards for Energy Efficient buildings
23. Encourage private sector participation and investment

24, Establishment of building owner association and architect association






ASEAN

20046 1 29 1 30 2
27

Mr. Sawad Hemkamon, Deputy Director General, DEDE, Thailand (Chairman)

Dr. Guillermo R. Balce, Executive Director, ACE

Dr. Prasert SinsukPrasert, BERC, DEDE, Thailand

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

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

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

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

Ms. Alice S. L. Goh, Building and Construction Authority, Singapore

Mr. Vincent Low Loke Kiong, Chairman, Singapore Association for Environmental
Occupational Health & Safety Companies

Mr. Yeo Chee Keong, Precicon D& C Pte. Ltd., Singapore

Mr. Nik, PTM, Malaysia

Ms. Azah Ahmad, Research Officer, PTM, Malaysia

Mr. Le Tuan Phong, Official on Energy and Environment, MOI, Vietham

Mr. Artemio P. Habitan, Science Research Specialist, DOE, Philippine

Mr. Lien Vuthy, Head of Energy Efficiency and Standard Office, MINE, Cambodia

Mr. Sisoukan Sayarath, Chief of Electricity Management Div., Mistry of Industry &
Handicraft, Lao PDR

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

Mr. U Aung Kyi, Director, Myanmar Industrial Construction Service, Myanmar

Mr. Christopher Zamora, Coordinator, ACE

Mr. lan, ACE

3



1

4
3
ASEAN

National University of Singapore Lee ASEAN

e-Benchmark
APAEC 2004
5
ASEAN Plan of Action for Energy Cooperation (APAEC) 2004-2009
Dr. Prasert PROMEEC

4



POST WORKSHOP ON PROMOTION OF ENERGY EFFICIENCY AND

CONSERVATION (PROMEEC)

(MAJOR INDUSTRY AND BUILDING)
SOME-METI WORK PROGRAMME 2003-2004
Date: 29 January — 30 January, 2004
Venue: Victoria Meeting Room, ALLSON Hotel, Singapore

| Day 1 : Thursday, 29 January 2004

09:00 REGISTRATION
OPENING SESSION

09:10 Welcome Remarks from the Host Country
Mr. Wong Siew Kwong, Executive Director, Energy Market Authority (EMA) and
Senior Officials on Energy (SOE) - Leader for Singapore

09:20 Opening Statement
Dr. Guillermo R. Balce, Executive Director
ASEAN Centre for Energy (ACE)

09:30 Opening Statement
Mr. Tsuzuru Nuibe, Managing Director
Energy Conservation Centre, Japan (ECCJ)

09:40 Opening Statement
Mr. Sawad Hemkamon, Deputy-Director General, Department of Energy
Development and Efficiency (DEDE) and Coordinator, EE&C-SSN

10:00 Group Photo and Coffee Break

10:10 Adoption of the Agenda and Election of Rapporteur

10:30 “Energy Management and Energy Manager System in Japan”
Mr. Tsuzuru Nuibe, Managing Director, ECCJ

SESSION 1 | PROMEEC - MAJOR INDUSTRY (SINGAPORE AND THAILAND)

11:00 Consideration and Adoption of the Results of Energy Audits / Recommendation
Mr. Kazuhiko Yoshida, General Manager, ECCJ

11:15 Comments from Singapore on Energy Audit, OJT and Workshops (Energy
Conservation Technologies, Database/Benchmark/Guideline for Food
Industry)

11:30 Comments from Thailand on Energy Audit, OJT and Workshops (Energy
Conservation Technologies, Database/Benchmark/Guideline for Caustic Soda
Industry)

12:00 Q&A

13: 30 Lunch

SESSION 2 | PROMEEC — BUILDING (BRUNEI DARUSSALAM, LAO PDR, & MALAYSIA)

14:00 Consideration and Adoption of the Results of Energy Audits / Recommendation
Mr. Takashi Kato, Technical Expert, ECCJ

14:15 Comments from Brunei Darussalam on Energy Audit, OJT and Workshops

14:30 Comments from Lao PDR on Energy Audit, OJT and Workshops

14:45 Comments from Malaysia on Energy Audit, OJT and Workshops

15:00 Q&A

15:30 COFFEE BREAK

SESSION 3 | DEVELOPMENT OF DATABASE / BENCHMARK / GUIDELINE FOR BUILDINGS

15:50 Comments and Perspective from Brunei Darussalam (Focal Point)

16:10 Comments and Perspective from Lao PDR (Focal Point)

16:30 Comments and Perspective from Malaysia (Focal Point)

16:50 Summary of Workshops on Development of Database / Benchmark / Guideline
in Brunei Darussalam, Lao PDR and Malaysia
Mr. Akira Kobayashi (Technical Expert, ECCJ)

17:00 Q&A

END of Sessions for 29 January 2004




| Day 2 : Friday, 30 January 2004 |

09:00 REGISTRATION
(Continuation of SESSION 3)

09:20 Report on Progress of Task Force on Developing ASEAN Benchmarking System
in Buildings
Dr. Lee Siew Eang (NUS, Singapore) (To be confirmed)

10:30 Discussion on Direction to Develop Database / Benchmark / Guideline for
ASEAN
All Participants

10:50 Coffee Break

12:00 (Continuation) Discussion on Direction to Develop Database / Benchmark /
Guideline for ASEAN
All Participants

13:00 LUNCH

SESSION 4 | FORMULATION OF WORK PLAN

13:20 Proposed Future Plan and Direction
Mr. Kazuhiko Yoshida, General Manager, ECCJ

14:30 Discussion on “Proposed Future Plan and Direction”
All Participants

SESSION 5 | OTHER MATTERS

15:30 Consideration of the ASEAN Plan of Action for Energy Cooperation
(APAEC) 2004-2009
Focal Point of Thailand

16:00 COFFEE BREAK
CLOSING

16:10 Mr. Tsuzuru Nuibe, Managing Director, ECCJ

16:20 Dr. Guillermo R. Balce, Executive Director, ACE

16:30 Closing Statement from Chairman

Mr. Sawad Hemkamon, Coordinator, EE&C-SSN

END OF POST WORKSHOP
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National University of Singapore
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- 3 Post Workshop






Preliminary Report
Building Energy Audit
(M alaysia)

20 January, 2004

AKira Kobayashi
Takashi Kato

The Energy Conservation Center, Japan




Outline of Presentation

Building energy audit flow chart

Results of Audit in Sapura Building

- General building information

- Overview of eectrical facilities

- Overview of air-conditioning facilities

- Utility consumption

- Energy intensity

- Improvement points and potential
savings

Summary



Building Energy Audit
Flow Chart




Building Energy Audit Flow-chart

NI

I —

- Overview of Building

- Energy management

- Improvement history

- Energy flow

- Situation of operation &
maintenance

- Energy consumption
- Energy intensity
- Record preparation status

- Determination of energy audit schedule
- Talking with building staff/confirmation

- Determination of
measurement items
& measuring points

- Drawing inspection

- Observation of
operation

& equipment situation,
confirmation

- Judgment of measured results
- Analysis of measured results
- Discussion with building staff

AN

- Analysis of measured results in detail
- Examination of improvement plants

- Engineering including calculation

- Forecast of effects

- Examination from economical view
point




Preliminary Results of
Energy Audit in
Sapura Building,
Malaysia




1.1 General Building Information

N

L

Name of Building: Sapura @mines
Category of Usage: Office building
Number of Storeys: 11

Total Gross Floor Area: 51,282 [1 2
Age of Building : 5 years

Energy Management System : Building
Automation System (BAS)

® & 6 6 o o




1.2 Overview of Electrical Facilities

N

L

*¢ & o o

Receiving Voltage: 11 kV

Transformer capacity:

1,500 kVAx 2 units & 2000 kVAX 1 unit
Generator for emergency: 800 kVA x 1 unit
Elevators : 6 units x 20 kW

Servicellifts: 2 units x 16 kW

Specidl lift: 1 unit x 22.4 kW




1.3 Overview of Air-conditioning Facilities

A
Y

L

¢ Chiller capacity :
- 3 units x 500 Refrigerant ton (327
kW)

- | unit x 150 Refrigerant ton (104 kW)
¢ Air handling units (AHU)
¢ Fan coll units (FCU)
¢ Split type




2 Analysisof Current Situation
2.1 Monthly Energy Consumption ( 2002)

4=

Sapura Monthly Electricity Use Maximum Demand
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2.3 Energy Intensity: Sapura Building versus

Other Malaysian Buildings (in KWh/yr/m?)
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Electricity Consumption of Occupied Area
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2.4 Mean Temperature: Japan vs. Kuala
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Building Energy Intensity: Sapuravs. ECCJ Data

Energy Consumption Intensity
(Primary energy conversion coefficient -9.8MJ/kWh)
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Energy Consumption by End-use of Japan
Office Buildings (in %)

L

(ECCJ Data)




2.5 Water Consumption

(1) Monthly Water Consumption of Sapura Building in m3
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Water intensity . Sapuravs. Japan Buildings
(in cubic meter per m?)
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| mprovement Items and
Potential Savings




| mprovement Point 1.
In-door Setting of Temperature

A
Y

L

® Current situation : In-door temperature setting of
Sapura Building: 2201 [ 23[]

* Recommended | mprovement Plan

|1 Decrease the el ectric power of the chiller by raising
the in-door temperature setting by 2L

* Potential Savings— 273,621 kWh/yr or 5.7% of total
electricity consumption




| mprovement Point 2.
Adjustment of Fresh Air Volume from Outside

¢ Current situation : In-take of fresh air volume not
quantified
¢ Recommended | mprovement plan
"0 decrease the in-take of fresh air volume
oy 50% of the current volume.
¢ Measurement of carbon dioxide (CO2) density
outside 400 ppm, inside 600 ppm,
recommendation - increase to 800 ppm
¢ Potential savings: 213,466 kWh or 4.4% of total
electricity consumption




| mprovement Point 3.
Full shut down of the Variable Air Volume

(VAV) of unused rooms

¢ Current Situation : 8™ Floor South West Wing are
alr-conditioned and ventilated

¢+ Recommended Improvement plan

Full closure of VAV, cut off chiller power and
ventilation.

¢ Potential Savings:
Chiller : 23,217 kWh/yr
AHU :19,149 kWh/yr

Total 42,366 kwh/yr or 0.9% of total electricity
consumption




| mprovement Point 4.
Optimization of Chiller Operation

A
Y

L

¢ Current situation : 2 units of 500RT chiller are

operated even when the cooling load density is
low.

® 500 RTx 3 units chiller and 150 RTx 1 unit
chiller are currently installed.

¢ Recommended Improvement plan

When cooling load demand is low, only use 1
unit of 150 RT chiller.

¢ Potential Savings : 59,274 kwh/yr or 1.2% of
total electricity consumption




| mprovement Point 5.
Optimization of the Recalving Transformer

¢ Current situation

- Load of the transformer TX1 (1500 kVA)
— 348 KVA (23.2 )

- Load of the transformer TX2 (1500kVA)
— 355 KVA (23.7 )

- Load of the transformer TX3 (2000 kVA)
— 876 KVA (43.8 )




N

Projected Load Curve of Transformers (2002)
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Recommended | mprovement plan
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Diagram of Transformer Load

TX1
KV receiving
TX1 TX2 TX3
HVTBUS
Load 361KVA 361KVA 782KVA
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Recommended Improvement plan

KV receiving

X1

1500K VA

Load 361KVA

TX2 TX3

1500K VA 2000K VA

s — s t
361KVA 782KVA




Potential Savings

¢ Estimated load (calculated from power factors 90%).
«TXIH-TX20 Working time-36101 VA/transformer
Day off time-106kVA /transformer

¢ TX3 : Working time- 782kVA

¢ Formula of loss calculation: Wt (total loss) = Wi (non-load
loss) + Wc (load loss) x (Pe)?

Pe: Load ratio

Calculation

¢ Loss using 3 transformers TX1, TX2, & TX3

Wtl[ 2380W0 876001 2+15910W0 3610 1500)" [0 10h[
272d0 2+15910W0 1060 1500)Y 0 14hd 272d0O
2+15910WL01 10601 1500)° O (36501 272)d] 24h 2

+3040W0L 8760h+18170W(78201 2000)" I 10h[1 272d
[181,856L1 kWhL] year




Potential Savings

N

" Loss using one transformer TX3:

» Wt2[0 3040W0 8760h+18170W(15040 2000)
0[] 272d0 10h+18170W (2110 2000)C [0
[272d0 14h+(365-272)d] 24h}

[1 55,8000L) kWhU year
* Witl 0 Wt20l 81,856kWhL] 55,800kWh

[1 26,056 kWhU year or of total
electricity consumption




Summary of | mprovement Points

(in kWh/year and Malaysian Ringgit)

Reduction

:;I Improvement Item electricity Eozciu[cg;an] %
[kWh ]

1 | In-door setting of temperature 273,621 1770857

2 Adjustment of fresh air volume from

" | outside 213,466 60,624 | 4.4
Full shut down of the VAV 42,366 12,032 0.9
Optimization of chiller operation 115,546 32,815 24
Optimization of transformer 26,056 7,400 05
Total 671,055 190,580 | 13.9
Electricity consumption /year 4,830,876
Average electricity cost RM/kWh 0.284
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Method of calculating :
LEnergy composition classified by use




Caculation Result

Energy Consumption Rate
by Use(Temporary)

Heat Source
38%
Lighting and ‘

Outlets Heat Deliver
16% 14%

Other
27%

Power
5%




‘m Understanding of Situation (1)

Kuala Lumpur Monthly Mean Temperature
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&I Understanding of Situation (2)

Monthly Electricity Consumption
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Result Table

kWh/d %
Heat Source 6,872 38.7%
Heat Delivery 2,426 13.7%
Lighting and Outlets 2,859 16.1%
Power 837 4.7%
Other 4,766 26.8%
Total 17,761 100.0%
lday average 17,761 | kWh/d
Annual Electricity 4,830,876 | kWh
days 272 |d




Calculation of Heat source energy

Load
Qty | kW | h | Rate |kWh/D
Chiller 2 | 327| 10| 0.8 5,232 | 29.5%
Cooing Tower 2 221 10| 0.8 352
Condenser
Water Pump 2 37|10, 08 092
Split Unit 29 3/ 10| 0.8 696
Total 6,872 | 38.7%




Calculation of Heat Transfer
Equipment energy

Load
Qty kKW h Rate | kWh/D
Chilled Water
Pump 2 55 10 0.8 880
AHU total

(18Units) 1 | 1802| 10| 0.8 1441.6 | 5F exclude

FCU 20 0.65 10 0.8 104

Total 2425.6




!'importance of fresh air control




Heat Source Rate

Energy Consumption Rate
by Use(Temporary)

Other
27%

Heat Source
38%

Power
5%

Lighting and _
Outlets Heat Delivery

16% 14%




Heat Load of Fresh Air

= Japan : 30 40% Air-conditioning

Peak Heat Load in Japan Office Bu

Building Heat
Load
34%

lllumination Load
Human Load 18%

18%




Proper Amount of Fresh Air

= Japan’s Room Environment Standard
CO2 Density : Below 1,000ppm



Measurement CO2 density

Indoor : Outside :400ppm
3points all 600ppm




Calculation

= Outside air CO2 density :400ppm

= Present indoor CO2 density :600ppm

= Goal indoor CO2 density : 800ppm

= Present ventilation value V1 3/

= Ventilation value after improvement
V2m3ma3/h

400V1+X=600V1
400V2+X=800V2
V2/V1=(600-400)/(800-400)=0.5



Method of Fresh Air VVolume control

1 Manual Damper Control

2 Automatic Operation through CO2
Monitoring



Heat Exchanger




‘L Effective of Heat Exchanger

Peak Heat Load inJagan Office Build

Heat
Recovery
Building Heat > by Heat
Load Exchanger
34%
Fresh Air Load

12%

lllumination
Human Load Load

18% 18%




Fresh Air Interception
When Starting

= 30min lhour

= Difference :
AHU operate start time
Business start time



Summary : Attention to Fresh Air

s Fresh Air Heat L oad :

Big Weight of Building Energy
= Technique

Control of Fresh Air

1. Reduce Fresh Air Volume

2. Reduce Fresh Air Heat L oad
s Useful for ASEAN Countries



Thank you

L

%j The Energy Conservation Center, Japan




Preliminary Report
Building Energy Audit —
Orchid Garden Hotel

Brune Darussalam

24 January, 2004
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Outline of Presentation

Building energy audit flow chart
Results of Audit in Orchid Garden Hotel
- General building information
Overview of electrical facilities
Overview of air-conditioning facilities
Utility consumption

- Energy intensity

|mprovement points and potential
savings

Summary



Building Energy Audit
Flow Chart




Building Energy Audit Flow-chart

NI

I —

- Overview of Building

- Energy management

- Improvement history

- Energy flow

- Situation of operation &
maintenance

- Energy consumption
- Energy intensity
- Record preparation status

- Determination of energy audit schedule
- Talking with building staff/confirmation

- Determination of
measurement items
& measuring points

- Drawing inspection

- Observation of
operation

& equipment situation,
confirmation

- Judgment of measured results
- Analysis of measured results
- Discussion with building staff

AN

- Analysis of measured results in detail
- Examination of improvement plants

- Engineering including calculation

- Forecast of effects

- Examination from economical view
point




Preliminary Results of
Energy Audit In

Orchid Garden Hotel,
Brunel Darussalam




1.1 General Building Information

N

L

Name of Building: Orchid Garden Hotel
Category of Usage: Hotel

Number of Storeys. 10

Total Gross Floor Area: 20,121.18 2
Age of Building : 4 years

Energy Management System : Building
Automation System (BAS)

® & & 6 o o




1.2 Overview of Electrical Facilities

N

L

Receiving Voltage: 11 kV

Transformer capacity: 1,000kVAx 2 units
Generator for emergency: 800 kVA x 1 unit
Elevators: 2 units x 14 kW

Servicelifts: 1 units x 14 kW

® & o6 o o




1.3 Overview of Air-conditioning Facilities

A
Y

L

¢ Chiller capacity

- 3 units x 300 Refrigerant ton (205 kW)
¢ Air handling units (AHU 7 units)
¢ Fan coll units (FCU 207 units)




1.4 Sanitary facility

N

L

¢ @ € @

Hot Water Boiler(electric):
340 |I/h, 46kWx 12 units
Receiving water tank
Storage pump 4kWx 2 units
Booster pump 3kWx 3 units
Water tank on the top




2 Analysisof Current Situation
2.1 Monthly Energy Consumption ( 2002)
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2.2 Electricity Consumption, by type of use

Monthly Electricity
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Annual Electricity Consumption (in %)

N

L

Annual Electricity Use

Others
29.8%

Air Con
70.2%
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Energy Consumption Rate by Use
Orchid Garden Hotel

Other
6.8%

Heat Source
34.2%

Lighting and Outlets
15.0%

Hot Water
3.5%

Heat Deliver
32.2%




2.4 Mean Temperature: Japan vs. Kuala
Lumpur & Singapore
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Building Energy Intensity: Orchid Garden H. vs. ECCJ Data

Energy Intesity

(Primary energy conversion coefficient -9.8MJ/kWh)
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Energy Consumption by End-use
of Japan’sHotd (in %)

Energy Consumption Rate by Use : Hotel in Japar

other
5%

Power
13%

Heat Source
36%
Lighting and
Outlets
23%
Hot water Heat deliver

Steam 11%
12%




2.5 Water Consumption

Water Consumption Intensity

4l
LV

Water Condumption Inten vy

Orchid Garden ECCJ's Hotels ECCJ's Offices ECCJ's
Hotel Date Date Hospit
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| mprovement Items and
Potential Savings




| mprovement Point 1.

Repair of the BAS system

N

¢ Current situation
BAS system is not operating normally.

¢ Recommended | mprovement Plan
Immediate repair of BAS

¢ Potential Savings
Significant




| mprovement Point 2.
Optimization of AHU operating time

N

¢ Current situation

Alr conditioning is operating 24 hours, even though
the 1F restaurants and conference rooms are not used.

¢ Recommended | mprovement Plan

Drive the AC intermittently and stop the in-take of
fresh air volume completely.




N

| mprovement Point 3.
| nter mittent use of FCU

L

¢ Current situation
FCU at guest room is operating 24 hours

¢ |mprovement plan
Use of FCU Intermittently




N

| mprovement Point 4.
In-door Setting of Temperature

L

¢ Current situation
In-door temperature setting of OGH: 22 23

¢ Recommended | mprovement Plan

Decrease the electric power of the chiller by raising
the in-door temperature setting by 2

¢ Potential Savings — 145,322 kWh/yr or 3.2 % of total
electricity consumption




| mprovement Point 5.
Thermal insulation of hot water pipes

N

¢ Current situation

Hot water supply pipe in the boiler room is not
Insul ated.

¢ Recommended | mprovement Plan
|nsulate the hot water supply pipe.

¢ Potential Savings— 9,855 kWh/yr or 0.2 % of total
electricity consumption(6.2%/hot water supply energy)




| mprovement Point 6.
Optimization of the Recalving Transformer

¢ Current situation

- Load of the transformer TX1 (1000 kVA for AC.)

— 390 KVA (39.0 )
- Load of the transformer TX2 (1000kVA)
— 213 KVA (21.3 )

And

¢ TX1 384kVA &TX2 177kVA iscalculated from electric
power use (TX1 3,027,861kWh TX2 1,392,682kWh)
for the year in 2001 (calculated using power factors 90%).




Recommended | mprovement plan
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N

KV receiving

1000KVA

1000KVA

15V Aair con. Bus

Total load

SW:ON

: 561 KVA

15V Electric Bus




Potential Savings

¢ TX1 384 kVA/transformer
¢ TX2 177 kVA /transformer
¢ Characteristic of the transformer Example

1000kVA
Non-load loss( Wi) 1,880W
Load loss(Wc) (At the Rating load) 11,890W

¢ Formula of loss calculation: Wt (total loss) = Wi
(non-load loss) + Wc (load loss) x (Pe)?

Pe: Load ratio




Calculation
¢ Lossusing 2 transformers TX1 & TX2

Wil 1880W 8760h+ 11890W 384 1000)
8760h+ 1880W 8760h+ 11890W 177
1000)  8760h

51,559 kWh  year

¢ Loss using one transformer TX1.

Wit2 1880W 8760h 11890W 561 1000)
8760h 49,249 kWh Y

Wtl Wt2 51559kWh 49,249kWh
2310kWh Y or 1 of total dectricity

consumption




| mprovement Point 7.
Adoption of Efficient Lamps

N

¢ Current condition

Incandescent lamps (25W* 2) are used in the guest
room floor corridors.

* Recommended I mprovement Plan
Use fluorescent lamps
¢+ Examination of condition
Corridor incandescent lamps. 25W 2 16 receptacles/Fl
Burning hours . 8,760 hours
Savings( ) . 25W - 13W/1 receptacle




¢ Calculation
“#Electric power reduction:

(25W 13W) 16places 5floors
8760 25,930 kWh vyearor 6 of
total electricity consumption

¢ Electricity cost reduction:

25,930kWh 0.13B kWh 3,371B
year

Another merit i1s longer burning hours of
lamps from 1,000 hrs to 8,000 hrs




| mprovement Point 8.
Reduction of filter pump’soperating time

(swimming pool)

¢ Current condition
Filter pump is driven for 24 hours even though the
swimming pool 1s not used by guest.

¢ Recommended | mprovement Plan
Cut operating time to 8 hours a day.




Examination of Effect

A
Y

"+ Current condition
Water pump capacity . 1.1kW
Operating time . 8 hrs/day, 365 days
¢ Calculation
¢ Electric power reduction:
1.1kW (24 8)h 365d 6,424 kWh/year
or 1 of total eectricity consumption
¢ Electricity cost reduction:
6,424 KWh 0.13B kWh 835B year




4 Introduction of New Technology
4.1 Human sensor

" When the person enters the area, the human

sensor automatically turns on the light. When
the person leaves the area, the sensor turns
off the light. A reduction of 35% Is achieved
with the use of human sensor.

Sensor can be used In kitchens, rest rooms etc.




Summary of | mprovement Points

(in kWh/year and Brune $)

G
Reductlo_n . | Reduction
electrici
No Improvement Item cost %
ty [kWh [BS]
|
1 | Repair of the BAS System
2 | Optimization of AHU operating time Depend on the time
3 | Intermittent use of FCU Depend on the time
4 | In-door setting of temperature 145322 18892 | 3.2%
5 | Thermal insulation of hot water pipes 9855 1281 | 0.2%
6 | Optimization of the Receiving transformer 2310 300 | 0.1%
7 | Adoption of Efficient lamps 25930 3371 | 0.6%
Reduction of filter pomp’s operating time
8 | (swimming pool) 6424 835 | 0.1%
Total 189841 24679 |  4.2%
Electricity consumption /year 4498145
Average electricity cost B$/kWh 0.13




|mprovement Items I mplemented by OGH after
the First Energy Audit held in November 2003

¢ Shutting down of exhaust fan at car park at midnight.
¢ Switching off of AHU at Vanda Restaurant at midnight.

¢ Reduction of swimming pool filter pump operation to 6
hours daily.

¢ Switching off of 1 & 2 AHU at Level 8 Cesar Grand Hall,
Cesar 1 and 2. Only switched on when there is a
function.

¢ Increased of lifts temperature setting from 20 to 24

¢ Shut down of heaters at the lobby, back office, and
restaurants.




Summary of |mprovements made by OGH
mal ntenance staff after the recommendation

kW [Load Rate| unit| h d kWh/y
Car park fan 0.33 0.8 2] 16 365 3084
Vanda Restaurant AHU 4 0.8 1 8 365 90344
Vanda Toilet Fan 0.15 0.8 1 8 365 350
Goldiana Exhaust fan 0.32 0.8 1 8 365 748
Swimming pool 1.1 0.8 1 6 365 1927
Level 8 Grand Hall AHU 11 0.8 1| 24 265 55968
Level 8 Cesar 1AHU 11 0.8 1| 24 265 55968
Level 8 Cesar 2 AHU 55 0.8 1] 24 265 27984
Lobby Reheater 18 0.4 1| 24 365 63072
Back office Reheater 7 0.4 1| 24 365 24528
Restarants Reheater 35 0.4 1] 24 365 122640 8.1%
Total] 365613
Annual Consumption| 4498145 0.13
Average electricity cost 0.13 B$/kWh [Reduction cosff 47530




THANK YOU
FOR YOUR
KIND ATTENTION

3 S he Ener gy Conservation Center, Japan




Additional Part

Akira Kobayashi
The Energy Conservation Center, Japan
24 January 2004



Contents

1 Calculation M ethod :

Energy composition according to
usage

2 lmprovement of Reheat system
3 Importance of fresh air control



Calculation Method :
™= Energy composition according to usage




Calculation Result
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Understanding of Situation (1)
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Understanding of Situation (2)

Monthly Electricity Use 2002 (Nov. Dec. 2001date)
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Result Table

1 Day Composition

kWh/d %

Heat Source 4,214 34.2%
Heat Delivery 3,965 32.2%
Hot Water 436 3.5%
Lighting and Outlets 1,848 15.0%
Power 1,027 8.3%
Other 833 6.8%
Total 12,324 | 100.0%
Annual Total kWh/y 4,498,145

1 Day Average kWh/d 12,324




Calculation of Heat sour ce energy

kW | h | Load Rate | Occupancy | kWh/D

Chiller 196 | 24 0.7 1| 3,293
Cooing Tower 11| 24 0.8 1 211
Condenser Water

Pump 37| 24 0.8 1 710

Total 4,214




Calculation of Heat Transfer

Equipment energy

Load
KW h Rate Occupancy | kwh/D
AHU Fan 502 | 24 0.8 1 964
AHU Heater 220 | 24 0.4 1 2,112
FCU Fan 9315| 24 0.8 1 179
Chilled Water Pump 37| 24 0.8 1 7104

Total

3,965




AHU Heater Load Ratio

Heater Heater | Tota
AHU Fan 1 Heater 2 3 I 8 Nov Operating
kW kW kW kW kW kW

Function Room 1 11 5 10 20 35
Function Room 2 55 5 10 20| 35
Fresh Air 11 10 15 30| 55 55
Office 2.2 1 2 4 7 3
Lobby 55 3 5 10| 18
Restaurant 4 5 10 20 35 35
Coffee House 11 5 10 201 35
Total 50.2 34 62 124 | 220 93

42%




Calculation Result

Energy Consumption Rate by Use
Orchid Garden Hotel

Other
Power 6.8%
8.3%

Heat Source

0
Lighting and 34.2%

Outlets
15.0%

Hot Water
3.5%

Heat Deliver
32.2%




!'improvement of Reheat system




Reheater Energy Weight

Energy Consumption Rate by Use
Orchid Garden Hotel

Other
Power 6.8%

8.3% Chiller

26.7%

Lighting and
Outlets
15.0%
Cooling T, Cond
Hot Water P
3.5% 7.5%
AHU& FCU
Fan,Pump
15 0% Reher

17.1%




Present System
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New System I mage
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New System :
Brunea Darussalam Method
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Cut Reheater Energy

Energy Consumption Rate by Use
Orchid Garden Hotel
Other

Power 6.8%

8.3% Chiller

26.7%

Lighting and
Outlets
15.0%

Cooling T, Cond P

Hot Water 7 5%
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|ntroduction of Another System

= Desicant Air Conditioning System

Refresh heater Fresh air or
Exhaust or cooler Return air

—a )x

U Su I alr
Heat Exchanger il




!'importance of fresn air control




Chiller Rate

Energy Consumption Rate by Use
Orchid Garden Hotel

Other
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Chiller
26.7%

Lighting and
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15.0%

Cooling T, Cond P

Hot Water 7 5%
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15.0%




Heat L oad of Fresn Air :
Office Building

= Japan : 30 40% Air-conditioning

Peak Heat Load in Japan Office Bu

Building Heat
Load
34%

[llumination Load
Human Load 18%

18%




Proper Amount of Fresn Air

= Japan’s Room Environment Standard
CO2 Density : Below 1,000ppm



M easurement CO2 density

Indoor : Outside :400ppm

3points 500,500,650
I 600ppm




Calculation

= Outside air CO2 density :400ppm

= Present indoor CO2 density :600ppm

= Goal indoor CO2 density : 800ppm

= Present ventilation value V1 3/

= Ventilation value after improvement
V2m3m3/h

400V1+X=600V1
400V2+X=800V2
V2/V1=(600-400)/(800-400)=0.5



Method of Fresh Air Volume

control

1 Manual
Damper
Control

2 Automatic
Operation
through
CO2
Monitoring

supply air

Electric Heater x  sets

@ﬁj

Valve

>

Return air

|

\Cooling ool

Fresh air Control Damper

Fresh air




Fresh Air Volume control Example




Heat Exchanger :
To Reduce Heat L oad




Ll Effect of Heat Exchanger

Peak Heat Load inJagan Office Build

Heat

Recovery
Building Heat by Heat
Load Exchanger
34% >
4\ Fr
12%

[llumination
Human Load Load

18% 18%




Fresh Air Stop : When Starting

= 30min lhour

= Difference :
AHU operate start time
Business start time



Summary : Attention to Fresh Air

= Fresh Air Heat Load :

Big Weight of Building Energy
= Technique

Control of Fresh Air

1. Reduce Fresh Air Volume

2. Reduce Fresh Air Heat L oad
s Useful for ASEAN Countries



Thank you

%j The Energy Conservation Center, Japan




Preliminary Report
Building Energy Audit —
L ao Plaza Hotédl

LAO PDR

27 January, 2004

AKira Kobayashi and Takashi Kato

The Energy Conservation Center, Japan




Outline of Presentation

Building energy audit flow chart

Results of Audit in Lao Plaza Hotel

- General building information

- Overview of eectrical facilities

- Overview of air-conditioning facilities

- Utility consumption

- Energy intensity

- Best energy management practices

- Improvement points and potential savings

Summary



Building Energy Audit
Flow Chart




Building Energy Audit Flow-chart

Interview Observation
Questionnaire on Equipment

& Operation

Checking Preliminary
of Data / survey results

document

- Overview of Building
- Energy management
- Improvement history

- Situation of operation &
maintenance

- Energy flow Problem piCk-Up

- Energy consumption
- Energy intensity
- Record preparation status

- Determination of energy audit schedule

- Talking with building staff/confirmation

Walk through audit

Measurement

- Drawing inspection

- Observation of
operation

& equipment situation,
confirmation

- Analysis of measured results in detail
- Examination of improvement plants

- Engineering including calculation

- Forecast of effects

- Examination from economical view
point

- Determination of
measurement items
& measuring points

- Judgment of measured results
- Analysis of measured results
- Discussion with building staff

for Improvement

Drafting of

countermeasures

Determination of Areas

AN




Preliminary Results of
Energy Audit in
Lao Plaza Hotel,
Lao PDR




1.1 General Building Information

N

L

Name of Building: Lao Plaza Hotel
Category of Usage: Hotel

Number of Storeys. 7 & Basement - 1 Floor
Total Gross Floor Area: 14,972.25 ~

¢ Ageof Building : 7 years

Air conditioning : Air conditioner + Fan coill
unit system

¢ Building management : mostly manually

® & o o

) 2




1.2 Overview of Electrical Facilities

N

L

Receiving Voltage: 22 kV

Transformer capacity: 1,000kVAx 2 units
Generator for emergency: 275 kVA x 1 unit
Elevators: 2 units x 10 kW

Servicelift : 1 unitsx 11 kW

® & o6 o o




1.3 Overview of Air-conditioning Facilities

A
Y

L

¢ Chiller capacity

- 2 units x 300 Refrigerant ton (210 kW)
¢ Air handling units (AHU 10 units)
¢ Fan coil units (FCU 201 units)




1.4 Sanitary facility

N

¢ Hot Water Boller(LPG):
625,000BTU/hourx 2 units
Recelving water tank

Storage pump : 7.5 kWx 2 units
Booster pump : 7.5 kWx 2 units
Water tank at the rooftop

) JIOE SORRL RN




2 Analysisof Current Situation

2.1 Monthly Energy Consumption ( 2002)

Monthly Electricity U
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2.2 LPG Consumption(2001-2003)

Monthly Gas Use
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2.3 Total energy consumption (2002

I_)
=

3500000
3000000
2500000
2000000
1500000
1000000
500000
0

Monthly Total Energy (2002)

B Gas
O Electricity
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2.4 Shareof Electricity and Gas (in %)

Composition of Energy Consumption (2002)

88.2%




2.5 Annual Energy Consumption (in kWh)
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c 2000000
= 1500000
1000000
500000
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2001 2002




2.6 Energy Consumption by End-use (in %)

A
W

Rate by Use

Other
14.6%

Power Heat Source

Lighting and Outlets
11.5%
Heat Delivery

Hot Water 10.0%

6.7%




2.7 Mean Temperature: Japan vsVientiane

A
W

L

Monthly Average Temperature
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2.8 Building Energy Intensity: Lao PlazaH. vs. ECCJ Data

=
N

Energy Intensity
(Primary energy conversion coefficient -9.8MJ/kWh)
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3000
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Hotel Date Hospital Date Date




2.9 Energy Consumption by End-use: Lao Plaza
vs. Japan’sHotel (in %)

€

Lighting and Outlets

other 118%
5%

Power

Heat Sourc

13% 36
Lighting and
Outlets
23%
Hot water Heat deliver
Steam 11%

12%




2.10

Water Consumption

(1) Monthly Water Consumption I ntensity
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Monthly Water Use
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(2) Annual water consumption

Annual Water Consumption

60000
50000
40000

‘2 30000
20000

10000

2001 2002




(3) Water Intensity : Lao Plaza vs. Other
Buildings (in m3/m?)

Lao Plaza Hotel ECCJ's Hotels ECCJ's Offices ECCJ's
Date Date Hospit
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3. Good Energy Management
Practices of Lao Plaza Hotél




3.1 Good management of the chiller outlet temperature and
cooling water temper ature corresponding to the load condition.

¢ The turbo chiller outlet temperature is set up when

cooling load islow. And the operation of cooling tower
IS controlled according to the load condition.

¢ By raising the chilled water temperature by 2 , about
5 % of motor output Is reduced.

* By reducing the cooling water temperature by 2
about 5 % reduction of motor output is also achieved.
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3.2 Proper setting of machine room temper ature.

I The elevator machine room is 30

3.3 Proper operation of the air conditioning machine,
ventilation fan

- Two chillersfor AC lobby are used during daytime;
and one chiller is used during night time.

- Ventilation fan of guest rooms is operated only for 7
hours during nighttime and morning time.




3.4 Complete consumption of L PG
LPG gasin cylinder is completely consumed. When

N full, the cylinder isin upright position and when
nearly empty, the cylinder islaid down.




3.5 Complete blockade of fresh air intake from outside

¢, Dueto the frequent opening and closing of doorsat the
main lobby, thefresnh air intake outlet was completely

blocked.




3.6 Employees awareness of hotel’s ener gy
management system

-a,—Bulletin board is strategically placed in the staff area
to inform the employees of the hotel’s day to day
energy consumption and cost. This appeals to the
employees cooperation to save energy and cost.




NI

| mprovement Items and
Potential Savings




| mprovement Point 1.
Optimization of the Recalving Transformer

¢ Current situation

- Load of the transformer TX1 (1000 kVA for AC.)
— 283 KVA (28.3 )
- Load of the transformer TX2 (1000kVA)
— 94KVA (9.4 )
377kVA(238+ 94KV A) is calculated from electric

power use (2,968,800kWh) for the year in 2002
(calculated using power factors 90%).




Recommended | mprovement plan
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N

22 KV receliving

1000KVA

1000KVA

15V Aair con. Bus

Total load

SW:ON

: 377 KVA

15V Light Bus




Potential Savings

¢ TX1 283 kVA/transformer
¢ TX2 94 kVA /transformer
¢ Characteristic of the transformer Example

1000kVA
Non-load loss( Wi) 1,880W
Load loss(Wc) (At the Rating load) 11,890W

¢ Formula of loss calculation: Wt (total loss) = Wi
(non-load loss) + Wc (load loss) x (Pe)?

Pe: Load ratio




Calculation
¢ Lossusing 2 transformers TX1 & TX2

Wtl 1880W 8760h+ 11890W 283 1000)  8760h+ 1880W
8760h+ 11890W(94 1000) 8760h

42,200 KWh  year
¢ Lossusing one transformer TX1.

Wt2 1880W 8760h 11890W 377 1000) 8760h
31,273 kWh Y

Wtl Wit2 42,200 kwWh 31,273 kWh
10,927 kWh Y or 4  of total electricity
consumption

¢ Electricity cost reduction:
10,92/kwWh 0.0564US kWh 616 US year




| mprovement Point 2.
Adoption of Efficient Lamps

N

¢ Current condition

|ncandescent lamps (25W* 2) are used In the guest
room.

* Recommended I mprovement Plan
Use fluorescent lamps

¢ Examination of condition
Guest room incandescent lamps: 25W 2 3 receptacles/lroom

Burning hours .7 hours/day
Savings( ) . 2BW — 11 W/1 receptacle




¢ Calculation
“*Electric power reduction:

(25W -11W) 3places 142room
0.65(occupancy rate) 7 365day 27,592 kWh
yearor 9 of total electricity consumption

* Electricity cost reduction:
25,930kWh  0.0564US kWh 3,371B year

Another merit Is longer burning hours of
lamps from 1,000 hrsto 8,000 hrs




4 Introduction of New Technology
4.1 Human sensor

" When the person enters the area, the human

sensor automatically turns on the light. When
the person leaves the area, the sensor turns
off the light. A reduction of 35% Is achieved
with the use of human sensor.

Sensor can be used In kitchens, rest rooms etc.




Summary of | mprovement Points

(in kWh/year and Lao PDR)

Reduction

N - Reduction
o Improvement Item electricity cost [US$ ] %
[kWh ]

1 | Optimization of transformer 10,927 618| 0.4

2 | Adoption of Efficient lamps 27,592 3371| 0.9
Total 38,519 3987 1.3
Electricity consumption /year 4,830,876
Average electricity cost US$/kWh 0.0564




Summary of | mprovement Points

(in kWh/year and Malaysian Ringgit)

Reduction

:;I Improvement Item electricity Eozciu[cg;an] %
[kWh ]

1 | In-door setting of temperature 273,621 1770857

2 Adjustment of fresh air volume from

" | outside 213,466 60,624 | 4.4
Full shut down of the VAV 42,366 12,032 0.9
Optimization of chiller operation 115,546 32815 24
Optimization of transformer 26,056 7,400 05
Total 671,055 190,580 | 13.9
Electricity consumption /year 4,830,876
Average electricity cost RM/kWh 0.284




Summary of | mprovement Points

(in kWh/year and Brune $)

G
Reductlo_n . | Reduction
electrici
No Improvement Item cost %
ty [kWh [BS]
|
1 | Repair of the BAS System
2 | Optimization of AHU operating time Depend on the time
3 | Intermittent use of FCU Depend on the time
4 | In-door setting of temperature 145322 18892 | 3.2%
5 | Thermal insulation of hot water pipes 9855 1281 | 0.2%
6 | Optimization of the Receiving transformer 2310 300 | 0.1%
7 | Adoption of Efficient lamps 25930 3371 | 0.6%
Reduction of filter pomp’s operating time
8 | (swimming pool) 6424 835 | 0.1%
Total 189841 24679 |  4.2%
Electricity consumption /year 4498145
Average electricity cost B$/kWh 0.13




THANK YOU
FOR YOUR
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' he Energy Conservation Center, Japan
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Calculation Method :
™ Energy structure according to usage




Calculation Result

Energy Consumption Rate by Use
Lao Plaza Hotel

Other
14.6%

Power Heat Source
13.1% 44.1%
Lighting and
Outlets
115k Heat
Hot Water Delivery

6.7% 10.0%




i Under standing of Situation (1)
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Understanding of Situation (2)

Monthly Electricity Use (2001-2003)

300000

250000 B ]

200000 || HHHHH BRI R

- 02001
= 150000 FC® W f W W CEE TR T 2002
02003

100000 ({0 COB OB EIRECH B LR N

50000 F0 FIB FOM OB EIBECRECE TR

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




Result Table

Elec Elec Gas Elec Total Total
kwh/d % MJ MJ MJ %

Heat Source 4,063 | 50.0% 39,819 39,819 44.1%
Heat Delivery 919 11.3% 9,005 9,005 10.0%
Hot Water 10 0.1% 5,966 99 6,065 6.7%
Lighting and Outlets 1,062 13.1% 10,404 10,404 11.5%
Power 1,209 14.9% 11,851 11,851 13.1%
Other 871 10.7% 4,690 8,532 13,223 | 14.6%
Total 8,134 | 100.0%| 10,656 79,710 90,367 | 100.0%
Annual consumption 2,968,800 | kWh/y 77,792 | kg

1 day Average 8134 | kwh/d 213 | kg

LPG 1kg=50MJ 10,656 | MJ




Calculation of Heat sour ce energy

Load
Heat source Qty| KW | h Rate kWh/D %
Chiller 1| 210| 24 0.7 3,528 43.4%
Cooing Tower 1| 75| 24 1 180 2.2%
Condenser Water Pump 1| 185| 24 0.8 355 4.4%
Total 4,063 50.0%
Electricity 2,968,800 kKWh/y
Electricity (Average) 8,134 kWwh/d




Calculation of Heat Transfer
Equipment ener gy

kKW h | Load Rate | Occupancy | kWh/D %

AHU Fan 404 | 10 0.8 1 323 4.0%
AHU Fan 11| 24 0.8 1 211 2.6%
FCU Fan 8.04 7 0.8 0.65 29 0.4%
Chilled Water Pump 185| 24 0.8 1 355 4.4%
Total 919 | 11.3%
Electricity 2,968,800 kWh/y

Electricity (Average) 8,134 kwh/d




Calculation Result

Energy Consumption Rate by Use
Lao Plaza Hotel

Other
14.6%

Power Heat Source
13.1% 44.1%
Lighting and
Outlets
115k Heat
Hot Water Delivery

6.7% 10.0%




!'importance of fresn air control




Elec Elec Gas Elec Total | Total
kwh/d % MJ MJ MJ %
Chiller 3,528 | 43.4% 34574 | 34574 | 38.3%
Cooling toewr, Cond P 535 6.6% 5,243 5,243 5.8%
Heat Delivery 919 | 11.3% 9,005 9,005| 10.0%
Hot Water 10| 0.1%| 5,966 99 6,065| 6.7%
Lighting and Outlets 1,062 | 13.1% 10,404 | 10,404 | 11.5%
Power 1,209 | 14.9% 11,851 | 11,851 | 13.1%
Other 871 10.7%| 4,690 8,534 | 13225| 14.6%
Total 8,134 | 100.0% | 10,656 | 79,710| 90,367 | 100.0%




Chiller Rate:
Let’s Consder the Root of the Reason

Energy €opdumption R s
Lao Plaza Hotel

Other
14.6%

Chiller

Power 38.3%

13.1%

Cooling

Lighting and toewr,
Outlets Cond
11.5% 5.8%
Hot Water

6.7% Heat
Delivery
10.0%




Heat L oad of Fresn Air :
Office Building

= Japan : 30 40% Air-conditioning

Peak Heat Load | O

Building Heat
Load
34%

lllumination Load
Human Load 18%

18%




Proper Amount of Fresn Alir

= Japan’s Room Environment Standard
CO2 Density : Below 1,000ppm



M easurement CO2 density

Indoor : 3points  meeting room 550ppm

Small meeting room 950ppm Lobby 500ppm




M easurement CO2 density

= Outside :400ppm




Calculation

= Outside air CO2 density :400ppm

= Present indoor CO2 density :(600ppm)

= Goal indoor CO2 density : 800ppm

= Present ventilation value V1 3/

= Ventilation value after improvement
V2m3ma3/h

400V1+X=600V1
400V2+X=800V2
V2/V1=(600-400)/(800-400)=0.5



Method of Fresh Air Volume

control

1 Manual
Damper
Control

2 Automatic
Operation
through
CO2
Monitoring

supply air

[valve |
>

i

=

] 11
G

Fresh air Control Damper




Fresh Air Volume control Example

Lao Plaza Hotel




Heat Exchanger :
To Reduce Heat L oad




| Effect of Heat Exchanger

Peak Heat Load | C

Heat

Recovery
Building Heat by Heat
Load Exchanger
34% >
@\ Fr
12%

Hluminati
Human Load Load

18% 18%




Fresh Air Stop : When Starting

= 30min lhour

= Difference :
AHU operate start time
Business start time



Summary : Attention to Fresh Air

= Fresh Air Heat Load :

Big Weight of Building Energy
= Technique

Control of Fresh Air

1. Reduce Fresh Air Volume

2. Reduce Fresh Air Heat L oad
s Useful for ASEAN Countries



Thank you

%j The Energy Conservation Center, Japan







Database/Benchmark/
Guideline Development in Japan

PROMEEC — BUILDING
SOME-METI WORK PROGRAMME 2003-2004

Akira Kobayashi
The Energy Conservation Center, Japan
27 January 2004



Outline of Presentation

= |ntroduction

=  Energy Audit

= Database and Benchmarking

= Guidéinesfor Energy Efficient Buildings

- Guidelines of equipment in Japan

- Operating guidelines for factories and
buildings

= Approach of Energy Conservation of Present

Japan



| Niroduction




Trend in Final Energy Consumption by Sector

d

< shown by index based on '73 >

esidential and
Commercial
Sector

Total Energy Consumption

Industrial Sector
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=nergy Audit




“ Application and Process of Energy Audit in Japan “

 one-day on-site examination by thermal and electric experts

* free of charge ----- subsidized by Japanese Gover nment

(Web site, FAX, mail) - Pamphlet,
< application form

Acceptance
of
applicatio

Application for audit
Energy management sheet

- Selection of
experts

Preparation

Notification of for audit

audit

- Interview, access to
: documents
Appraisal report < . Audit . On-site
(Improvement measures | T
for energy con_servatlon) | . )
(Effect-estimation) N / And ysiS, Report

\
{E} ECC)



Energy Audit

= | mprovement Guidance
Building Owner’s M erit
Free of Charge

= Data Gathering



lmprovement Guidance Points

1.Elimination of waste

2.Ener gy saving while maintaining comfortable
condition

3.Reduction in energy losses from buildings and
facilities

4 \Waste heat recovery

5.Demand-based flexible supply contract energy
suppliers

6.Enhancement of equipment and facilities
efficiency

/.Active use of natural energy



Check Listsfor Energy conservation
measuresfor buildings: L argeltems

1. General management
2. Heat source, Heat transmitting equipment

3. Air-conditioning & Ventilation

4. Hot water feeding, Water Feeding and
Exhausting, Refrigerating, Kitchen Equipment

5. Power receiving & transformation, Lighting and
Electric Equipment

6. Lifts, Buildings

/. Load leveling



Medium | tem
2. Heat source, Heat transmitting equipment

1 Combustion equipment perfor mance management

2. Refrigerating equipment perfor mance
management o

Oper ation management, efficiency management

Operation management for auxiliary equipment

Operation management for heat transmitting

eguipment

Exhaust gastemperature, exhaust heat recovery

Steam |eakage and hot insulation management

Management for heat storing tanks

3.
4.
D.
6.
1.
8.



Small Items
2. Refrigerating equipment performance
management

o Coefficient of Performance (COP)

o Setting of outlet temperature of chilled
water

« Setting of cooling water temperature

o Scaleremoving for heat exchangers

 Temperature efficiency of heat exchanger



Number of check Point

Check Point Number
Large Item Medium Item Small Item
Nol 6 22
No2 8 30
No3 4 22
7 No4 3 17
No5 6 26
No6 3 15
No7 4 14
Total 7 34 146




Format of Report

1 Outline of Building
2 Outline of Audit
3 Energy Use State of Recent One Year
3.1 Energy Use State Graphs
3.2 Electric use State Graphs
4 Energy Conservation Audit Result
50pinion list (1) ( )
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Proposed items for energy conservation by audit service (1/2
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Pointsto Focusin Energy Saving for Buildings
1) General management

1.Record and utilization of energy data
2.Regular repair and maintenance of
equipment

3.Developing and establishment of
energy management system

4.M anagement of energy intensity
5.Setting of management target for
energy conservation



Pointsto Focusin Energy Saving for Buildings
2) Heat source/air-conditioning equipment

Heat source/air-conditioning
eguipment
1 Control of fresh air intake

2 Proper temperature and humidity for rooms

3 Monitoring proper air ratio of combustion
equipment

= elC



Proposed items for energy conservation by audit service (2/2)




Pointsto Focusin Energy Saving for Buildings
3) Hot water and water supply/ Lighting/
Electricity/Lifts/Load leveling

= | ighting/Electricity/Lifts
1 Demand-based control( automatic and manual)

2 Control of electric transformers demand rate and
reduction In no-load losses

3 Use of high efficiency lumps and light

4 Use of inverter-control lighting fixtures and ballasts

5 Lighting at proper times and places

6 Segmentation of lamplighter insulation positions and
lighting circuits

7 Setting of illuminance standard and proper control of
the illuminance



Energy Conservation Audit Result

1 Improvement by Operation
2 | mprovement by good | nvestment
3 Renewal improvement
- |mprovement theme
- Amount of Reduction Energy
- Amount of M oney of Decrease



Energy Conservation Audit Result

1 | Improvement by Operation

Theme |Energy Reduction Volume |Reduction Cost

aaaa eeee kWh/y ¥¥¥Y en/y

bbbb cccc kWh/y ¥¥¥Y en/y

2 | Improvement by good Investment

Theme |Energy Reduction Volume |Reduction Cost

dddd ffff kWh/y Y¥¥¥ en/y

3 | Renewal Improvement

Theme |Energy Reduction Volume |Reduction Cost

eeee 099 kWh/y ¥¥¥Y en/y




chmarking System




Number of data by Type of Buildings

Type of Building Number
*Government Office 173
*Office 194
eDepartment Stores 109
*Supermarket 109
*Hotel 109
*Hospitals 143
*Assembly Hall 27
*School 46

Total 910



Type of Data Collected
1) Building I nformation

Building Information Sheet

Narde As Is e
Category of Usage:
Landload building or Tenant building
Age of Building:
Size
Total gross floor
Number of stories ~ Basement Stories
Electrical facilities:
Receiving voltage Agreement capacity
Transformer capacity
Air conditioning facility:
Heat source capacity for cooling
Main equipment
Heat source capacity for heating and hotwater
Main equipment
Air conditioning system
Sanitary facility:
Water supply system Hot water spply system
Air conditioner setting temperature and humidity:
Summer %  Winter %
Working hour;
Week day , Sata day , Sun day




Type of Data Collected:
2) Energy Consumption

City Oil District heat

Electricity gas and cooling

Water service

Maxim Dayti Nightti | generat Cold Stea | Water

Well
um me me or water m supply

month W kKWh kKWh kKWh 3 KL GJ GJ 3 3

Apr

M ay

Jun

Jul

Aug

Oct

Nov

Dec

Jan

Feb

M ar

Total




Calculation of Building Ener gy Efficiency
Index (In M J/m2)

Calculation of
Energy Intensity

Ener Annual Heat
gy consumption equivalent
Kind Classification Unit MJ/unit MJ/year
Electricity kWh 9.8
ci 13A m2 46
I as
g 12A m2 42
LPG kg 50
H i A kL 39,100
eavy ol
vy B kL 41,700
Total consumed MJ/year
Total gross floor area B m2
Energy consumption intensity (annual bassis): A/B C MJ/m2 year




Standardization of Units
conversion factors

unit conversion cqefficient
[MJ/unit]
Electricity KWh 0.8
City gas 13A m3 46
City gas 12A m4 42
City gas 6A m5 29
City gas 6B m6 19
LPG kg 50
Heavy oil A Kl 39100
Heavy oil B Kl 41700




Database & Benchmarking System

What 1sa Benchmark?

- It is the average of building energy efficiency
Indices of audited buildings, expressed in terms of
MJ/m?2.

|t also serves as the reference point to indicate
energy efficient buildings



Benchmarksin Various Types
of Buildingsin Japan

Energy consumption intensity by purpos of building MJ/mz

0 500 1000 1500 2000 2500 3000 3500 4000

\ \ \
Government S | 1577

Schools ] 1622
Office buildings 1 2177
Assembly halls | 2384

Sup
Hotels % 3280

Department stors | 3455
Hospitals 3465
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Office : Energy Consumption Ratio by Use

Other
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Energy Efficient Buildings Guidéelinesin
Japan

= Standard when building Is constructed

= [he iIndoor environmental standard



Obligations ofi Building Owners

1) Prevention of hest lossthrough external
walls windows, etc. of a building:

2) Efficient use of air conditioners;

3) Efficient use of mechanical ventilating
equi prment;

4) Efficient use of lighting facilities;

5) Efficient use of hot water supply systems;

6) Efficient use of elevators



1) Prevention of heat loss through
external walls, etc. of a building

= Apnual thermal load of the perimeter zone (M J/year)
Total floor area of the perimeter zone (m2)

— (Virtual load)/(Area)
(PAL) : Perimeter Annual L oad
= * Thermal load of the ambient indoor space:

Heat |ost through external walls, windows, etc. for ayear,
total of heating and cooling load generated by heat
generated in the ambient space.

The quantity of open air taken in is presumed to be a
constant calculated on the basis of the area, etc.



2) Efficient use of air conditioners

« Quantity of energy consumed for air conditioning
(MJ/year)

Virtual air-conditioning load (MJ/year)

- [Actually consumed energy/(Virtual load)]
(CEC/IAC): Coefficient of Energy Consumption for Air Conditioning

*Quantity of energy consumed for air-conditioning:

Quantity of energy of given air conditioner consumed to treat air
conditioning loud for a year

Virtual air-conditioning load (Unit: MJ/year):
The quantity of open air taken in is presumed to be a constant
calculated on the basis of the area, etc.

Decrease in load by using exhaust heat recovery is not taken  into
account.



Standard value of energy
conservation for buildings

Hotels | Hospitals | Stores | Offices | Schools | Restaurant
1)PAL 420 340 380 300 320 550
2ACEC/IAC | 25 2.5 1.7 1.5 1.5 2.2
3)CEC/V 1.0 1..0 0.9 1.0 0.8 1.5
A)CEC/IL 1.0 1.0 1.0 1.0 1.0 1.0
5 CEC/HW| 15 1.7 1.7 - - -
6)CEC/EV | 1.0 - - 1.0 - -

Note) In the case of 1), values obtained by multiplying the above values by the scale

correction factor shall be standard ones. (Scale correction factor: a factor for

correcting standard values to relax controls of small scale buildings, etc)




[ llumination Standar d of Office

Office Building

LX |location (some examples)

1500-

office room (@), business room, design room,

1000- drawing room

750~ | office room (b), executive room, meeting room,
printing room, computer room, control room

500-

300-




Room Environment Standard

Temperature |17 28
Humidity 40% 70%

Wind velocity |Below 0.5m/s
Suspended

solid Below 0.15mg/m3
CO Below 10ppm
CO2 Below 1000ppm




Room Environment M easurement
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Alr conditioner

1) Target range

Both cooling systems and heating and cooling systems

2) Target Value
Classsification Target standared value (COP)
Cooling ability; kW) 251 32| 4000 710] 2800
Wind-wall type 261
Separate type 304 | 364 | 308 | 291 | 281

Cooling| Direct blowing type and others 2.88 285 | 285

Duct typ 2.12 201 | 271
Multi typ 8 3.23 3.23 | 247




Fluorescent lamp

(. Fluorescent lamp

1) Target rang
Lighting equipment with fluorescent lamps as the main
2) Target value
Clasgifcal Target standard value
(Im/w)
One with 110-type 79,0
Straight One with high-frequency lightingl 86,5
tube ty|40-typel One with rapid start fuorescent | 710




Operating Guidelines for
Factories and Buildings



Areasfor Rational Use of Energy

1) Fuel combustion
2) Heating, cooling, heat transfer, etc.

3) Prevention of heat loss due to radiation,
conduction, etc.

4) Recovery and utilization of waste heat

5) Rationalization in the conversion of heat to power,
etc

6) Prevention of electricity loss due to resistance, etc

/) Rationalization of conversion from electricity to
mechanical power, heat, etc.



Standard values and target values
of air ratios

Standard values and target values of air ratios

Classification Alr ratio
Liquid | Gas
Boiler Item Fuel fi

Standard

For electric utility

1.05-1.20{1.05-1.10

30t/h or more

1.10-1.30{1.10-1.20

Other (quantity of

10 to less than 30th

1.15-1.30{1.15-1.30

€y

5 to less than 10t/h

1.20-1.30{1.20-1.30

less than 5t/h

1.20-1.30{1.20-1.30

Target

For electric utility

1.05-1.10{1.05-1.20

30t/

1.10-1.151.10-1.15

Other (quantity of

10 to less than 30th

1.15-1.251.15-1.25




Approach of Energy
Conservation of Present Japan



Activity Flow for Buildings

s 2003.4 : New Classification by Energy
Consumption

= 2003.5 : New Regular Report System
= 2004.5 : Submitting of mid/long-term plan

= 2006 : “Management Standard ”
Execution Situation Investigation



Obligation of Building Owners

SRS SR e Classification
Consumption
Heat | Power
(Fuel)
1.0Obligation to report the status of
1st energy consumption every year
Category | 2.0Obligation to submit medium-to-long
12 Million term improving plan under the
3,000 kL | KWh supervision of energy manager
2nd 1.0Obligation to report the status of
Category |energy consumption every year
6 Million
1,500 kL KWh
0 kL 0 kWh




By the law

= Building data will gather
1st Category : about 1000
2nd Category : about 1000
total : 2000
-1st Category

Thereduction plan of 1% or more is made
by the period average (From 2004.5)




Activity of ECCJ
Energy Conservation Promotion Committee
of Building Team B

Office Buildings
= Detailed Analysis 150 buildings
GFA: 15,000m2 or more

= |Vl easurement of Effective of | mprovement
by Operation 9 buildings
8 themes



Energy Density & Gross Floor Area

Energy Density & GFA 109 Office Building

0 20000 40000 60000 80000 100000 120000 140000 160000 180000 200000
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el Povvrr Consumption
/ ACCOrading to season




Mieasurement of Amount of Effect
of | mprovement by Operation

= 8 themes.

1 Proper temperature and humidity for rooms
2 Control of fresh air intake

3 Changethe Chilled Water Temperature

4 Changethe Cooling Water Temperature

5 Power Saving in Water by VWV

6 Power Saving by VAV

/ Intermittent drive of Ventilation Fan

8 Water Saving with imitation sound device




Activity of ECCJ
Energy Conservation Promotion Committee
of Building Teamn A

M easurement /Interview |nvestigation
= Hotels : 60

= Hospitals:50

= Department sores :40

= Purpose

‘0 Understand the Realities in Detail
‘0 make the management standards




Monthly Energy Consumption | ntensity

Apr May Jun

Jul Aug Sep Oct Nov Dec Jan Feb Mar

——H hospital
—#-K hospital

F hospital
—B hospital
——M hospital




Activity of ECCJ

Energy Conservation Promotion Committee of
Building Team C

= Development of Energy Consumption
Forecast Program

-Calculation of Air-conditioning L oad

-Calculation of Total Amount of Building
Energy



The Future

= Detall Data & New Program
g
= Effective, New Benchmark
= New Guideline for Energy Reduction

. !

Joint Development of ASEAN Countries &
Japan
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PROMEEC - Building Activitiesin
Malaysia, Brune Darussalam and
Lao PDR

Takashi Kato

The Energy Conservation Center, Japan
29 January 2004

Presented during the Post Workshop on PROMEEC, Singapore, 29 — 30 January 2004



Qutline of Presentation

s Overview of Activities

= National Workshops on Energy Efficiency and
Conservation in Buildings

- ODbjectives

- Highlightsof the First National Workshop

- Highlights of the Second National Workshop
= Energy Audit and On-the-Job Training

= I mprovement Plan and Recommendation

= Good Management Practices



Overview of Activities




Snapshot of PROM EEC-Building Proj ect
Activitiesin Malaysia, Brune Darussalam, and
Lao PDR

..




National Workshops on
Energy Efficiency and
Conservation in Buildings



ODbjectives of National Workshops

To enhance awareness on ASEAN programs on energy
efficiency and conservation

To share Japan’s energy efficiency and
conservation policies, regulations, programs & activities.

To introduce energy conservation technologies
In buildings in Japan to the ASEAN
countries.

To develop national capacities through on-the-job
training in conducting energy audit in buildings.

To introduce techniques and procedures in energy
auditing, benchmarking, and database development

To present Japan’s guidelines for energy conservation
In buildings



Highlights of First National
| Workshop

Participated by more than 20 local members in each country

Presentation of ASEAN programs on energy efficiency and
conservation

Discussion on Japan’s policies and programs on energy efficiency
and conservation

Discussion on energy conservation law of Japan
Discussion on regulations for buildings

Discussion on energy manager system of Japan
Discussion on energy conservation technologies

Discussion on support programs and subsidy
schemes for buildings

Discussion on top runner program, TQM and TPM, & awards
system for buildings

Audit procedures and techniques



Highlights of 2"d National
‘L Workshop

‘e Participated by more than 20 local members in each
country

*Presentation on results of energy audit

e Discussion on establishment of database

Discussion on development of benchmark

Discussion on Japan’s guidelines for energy
conservation in buildings

Exercises on benchmarking and database
development

Discussion on future activities on energy efficiency
and conservation



Typical National Workshop

m—



Building Energy Audit and
On-the-Job Training



The Audited Buildings

Malaysia Brunei Darussalam Lao PDR
Office Building 155 Rm Hotel -Rm Hotel
11 Storeys 1 BF BF
GFA - 51,282 m? 10 Storeys Stories
> years 20,121.18 2 e
Energy ears years
Consumption:4,830,876kWh Enyergy Energy
Energy Intensity:1,503MJ/ — Consumption: 3,365,986 Wh
Building Automation System SRR AfEled Wi Energy Intensity: MJ/

Energy Intensity: 2,191MJ/

BAS — not functioning Semi-control



The Audit Approach

1. DISCUSSION WITH KEY STAFF OF BUILDINGS,
ENGINEERS & PLANNERS

Data gathered:
- Building Data - Drawings
- Equipment Data - Operation & Maintenance Data

- Energy Data - Others



The Audit Approach

2. ON-SITE INVESTIGATION & SIMPLE MEASUREMENT

'y
IJH_,!;HF- -Ili,.'r n‘
'l.'“ iy [ R

mﬁﬁ&

To check condition of equipment, facilities, and lay-out
To verify accuracy of records and data

To explain to the trainees the key points of audit



The Audit Approach

3. CALCULATION OF
ENERGY SAVINGS

ANALYSIS

FORMULATION OF
IMPROVEMENT
PLAN

« WRAP - UP MEETING
Presentation of Results

« REPORT




Summary of lmprovement Points
and Calculation of Savings



Summary of | mprovement Pointsin Malaysia

(iIn kWh/year and Malaysian Ringgit)

N Electricity | Reduction
0 Improvement Item Reduction cost %
[kWh ] [RM ]

1 | In-door setting of temperature 273,621 77,7108 | 5.7

5 Adjustment of fresh air volume from
outside 213,466 60,624 | 4.4
Full shut down of the VAV 42,366 12,032 0.9
Optimization of chiller operation 115,546 32,815| 24
Optimization of transformer 26,056 7400 05
Total 671,055 190,580 | 13.9
Electricity consumption /year 4,830,876
Average electricity cost RM/kWh 0.284




| mprovement Point 1.
|n-door Setting of Temperature

urrent situation : In-door temperature
setting: 22 23
= Recommended | mprovement Plan

Decrease the electric power of the chiller by
raising the in-door temperature setting by 2

Potential Savings— 273,621 kWh/yr or 5.7% of
total electricity consumption



| mprovement Point 2.
Adjustment of Fresh Air Volume from Outside

= Current situation : In-take of fresh air volume not
guantified

= Recommended | mprovement plan

"0 decrease the in-take of fresh air volume

oy 50% of the current volume.

=  Measurement of carbon dioxide (CO2) density
outside 400 ppm, inside 600 ppm,
recommendation - increase to 800 ppm

= Potential savings: 213,466 kWh or 4.4% of total
electricity consumption




Heat Load of Fresh Air

= Japan : 30 40% Air-conditioning Load

Peak Heat Load in Japan Office Building

Building Heat
Load
34%

lllumination Load
Human Load 18%

18%




Proper Amount of Fresh Air

= Japan’s Room Environment Standard
CO2 Density : Below 1,000ppm



Measurement CO2 density

Indoor : Outside :400ppm
3points all 600ppm




| mprovement Point 3.
Full shut down of the Variable Air Volume
(VAV) of unused rooms

= Current Situation : 8™ Floor South West Wing are
air-conditioned and ventilated

= Recommended Improvement plan

Full closure of VAV, cut off chiller power and
ventilation.

= Potential Savings:
Chiller : 23,217 kWhlyr
AHU :19,149 KWh/yr

Total :42,366 kwh/yr or 0.9% of total electricity
consumption



| mprovement Point 4.
Optimization of Chiller Operation

s Current situation : 2 units of 500RT chiller are

operated even when the cooling load density is
low.

= 500 RTx 3 units chiller and 150 RTx 1 unit
chiller are currently installed.

= Recommended Improvement plan

When cooling load demand is low, only use 1
unit of 150 RT chiller.

= Potential Savings : 59,274 kwh/yr or 1.2% of
total electricity consumption



| mprovement Point 5.
Optimization of the Recelving Transformer

99 -
efficiency
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Recommended Improvement plan

KV receiving

<1 X2 TX3
oS % s > T

Load 361KVA 361KVA 782KVA




Potential Savings

LLoss using one transformer TX3:
= Wt1 Wt2 81,856kWh 55,800kWh

26,056 KWh year or of total
electricity consumption



Summary of Improvement Pointsin Brunel
Darussalam (in kWh/year and Brune $)

Reduction Reduction
Improvement Item electricity cost %
[kWh ] [B$]
1 | Repair of the BAS System
2 | Optimization of AHU operating time Depend on the time
3 | Intermittent use of FCU Depend on the time
4 | In-door setting of temperature 145322 18892 | 3.2%
5 | Thermal insulation of hot water pipes 9855 1281 | 0.2%
6 | Optimization of the Receiving transformer 2310 300| 0.1%
7 | Adoption of Efficient lamps 25930 3371 0.6%
Reduction of filter pomp’s operating time
8 | (swimming pool) 6424 835 | 0.1%
Total 189841 24679 | 4.2%
Electricity consumption /year 4498145
Average electricity cost B$/kWh 0.13




| mprovement Point 1.
Repair of the BAS system

Current situation
BAS system is not operating normally.

= Recommended | mprovement Plan
Immediate repair of BAS

= Potential Savings
Significant



| mprovement Point 2.
Optimization of AHU operating time

s Current situation

Air conditioning is operating 24 hours, even though
the 1F restaurants and conference rooms are not used.

= Recommended | mprovement Plan

Drive the AC intermittently and stop the in-take of
fresh air volume completely.



| mprovement Point 3.
| nter mittent use of FCU

= Current situation
FCU at guest room is operating 24 hours

= Improvement plan
Use of FCU Intermittently



| mprovement Point 4.
|n-door Setting of Temperature

= Current situation
In-door temperature setting of OGH: 22 23

= Recommended | mprovement Plan

Decrease the electric power of the chiller by raising
the in-door temperature setting by 2

= Potential Savings— 145,322 k\Wh/yr or 3.2 % of total
electricity consumption



| mprovement Point 5.
Thermal insulation of hot water pipes

s Current situation

Hot water supply pipe in the boiler room is not
Insulated.

= Recommended | mprovement Plan
Insulate the hot water supply pipe.

= Potential Savings— 9,855 kWh/yr or 0.2 % of total
electricity consumption(6.2%/hot water supply energy)



| mprovement Point 6.
Optimization of the Recelving Transformer

99 -
efficiency
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Recommended Improvement plan

KV receliving

1000KV A 1000K VA

SW:ON
15V Aair con. Bus 15V Electric Bus
Total load : 561 KVA




Potential Savings

= Lossusing one transformer TX1.:

Wtl Wt2 51,559kWh 49,249kWh
2310 kWh Y or 1 oftota eectricity

consumption




| mprovement Point 7.
doption of Efficient Lamps

s Current condition

|ncandescent lamps (25W* 2) are used in the guest
room floor corridors.

= Potential Savings

(25W 13W) 16places b5floors 8760
25,930 kWh year or 6 of total electricity
consumption



| mprovement Point 8.
eduction of filter pump’soperating time
Imming pool)

=« Current condition
Filter pump isdriven for 24 hours even though the
swimming pool is not used by guest.

= Recommended | mprovement Plan
Cut operating time to 8 hours a day.

= Potential Savings
1.1kW (24 8)h 365d 6,424 kWh/year
or 1 of total eectricity consumption



Summary of | mprovement Pointsin Lao

PDR (in kWh/year and in US dollars

Reduction :
. Reduction
Improvement Item electricity cost [US$ ] %
[kWh ]

Optimization of transformer 10,927 618 | 0.4
Adoption of Efficient lamps 27,592 3,371 0.9
Total 38,519 3987 13
Electricity consumption /year 4,830,876

Average electricity cost US$/kWh 0.0564




| mprovement Point 1.
Optimization of the Recelving Transformer

99 -
efficiency
97 - =
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Recommended Improvement plan

22 KV receliving

1000KV A 1000K VA

SW:ON
15V Air Con. Bus 15V Light Bus
Total load : 377 KVA




Potential Savings

Wtl Wit2 42,200 kWh 31,273 kWh
10,927 kWh Y or 4  of total electricity
consumption




| mprovement Point 2.
doption of Efficient Lamps

urrent condition

|ncandescent lamps (25W* 2) are used in the guest
room .

= Recommended | mprovement Plan

Use fluorescent lamps

= Potential Savings
(25W -11W) 3places 142room

0.65(occupancy rate) 7 365day 27,592 kWh
yearor 9 of total electricity consumption



Improvements Made
After the Audit/

Current Practices:
Good case

g
—



| mprovements Made by Brunei Building

= Shutting down of exhaust fan at car park at midnight.
= Switching off of AHU at Vanda Restaurant at midnight.

= Reduction of swimming pool filter pump operation to 6
hours daily.

= Switching off of 1 & 2 AHU at Level 8 Cesar Grand Hall,
Cesar 1 and 2. Only switched on when there is a
function.

= Increased of lifts temperature setting from 20 to 24

= Shut down of heaters at the lobby, back office, and
restaurants.



Calculation of Savings— Brunel Building

kKW |Load Rate| unit| h d kKWh/y
Car park fan 0.33 0.8 2| 16 365 3084
Vanda Restaurant AHU 4 0.8 1| 8 365 0344
Vanda Toilet Fan 0.15 0.8 1| 8 365 350
Goldiana Exhaust fan 0.32 0.8 1| 8 365 748
Swimming pool 1.1 0.8 1] 6 365 1927
Level 8 Grand Hall AHU 11 0.8 1| 24 265 55968
Level 8 Cesar 1AHU 11 0.8 1| 24 265 55968
Level 8 Cesar 2 AHU 55 0.8 1| 24 265 27984
Lobby Reheater 18 0.4 1| 24 365 63072
Back office Reheater 7 04 1| 24 365| 24528
Restarants Reheater 35 0.4 1| 24 365| 122640
Total| 365613
Annual Consumption| 4498145
Average electricity cost 0.13 B$/kWh Reduction cosft 47530

8.1%

0.13



Saving the reheat energy

Present system

supply air

Electric Heater x sets

Valve

v
&Il

——

Fan

Return air

(

Fresh air

.

\

Cooling coil




New System :
Brunea Darussalam Method

|:> Cooling tower > z;
32 E

37 Valve <:|

—

supply air cj

18

E— 23
< Return air il | 4

37 32
Fresh air

33 4
Cooling coil U _&
O (O
/ /

Heating coil

Chilled water Chiller |  |Cooling water




Good Energy M anagement
Practices




Lao Building

1. Good management of the chiller outlet temperature and
cooling water temper atur e corresponding to theload condition.

= The turbo chiller outlet temperature is set up when
cooling load islow. And the operation of cooling tower
IS controlled according to the load condition.

= By raising the chilled water temperature by 2 , about
5 % of motor output IS reduced.

= By reducing the cooling water temperature by 2
about 5 % reduction of motor output is also achieved.



2 Proper setting of machine room temperature.
The elevator machine room is 30

3 Proper operation of the air conditioning machine,
ventilation fan
- Two chillersfor AC lobby are used during daytime;
and one chiller is used during night time.
- Ventilation fan of guest rooms is operated only for 7
hours during nighttime and morning time.



3.4 Complete consumption of L PG

LPG gasin cylinder is completely consumed. When
full, the cylinder isin upright position and when

nearly empty, the cylinder islaid down.




5 Complete blockade of fresh air intake from outside

Dueto the frequent opening and closing of doors at the
main lobby, thefresn air intake outlet was completely
blocked.




6 Employees awareness of hotel’s energy
management system

Bulletln board |sstrateg|cally placed in the staff area
1 s of the hotel’s day to day

energy consumption and cost. This appeals to the

employees cooperation to save energy and cost.




Thank you



Database, Benchmark & Guideline
Malaysia, Brunel Darussalam & Lao PDR

PROMEEC — BUILDINGS
SOME-METI WORK PROGRAMME 2003-2004

Akira Kobayashi
The Energy Conservation Center, Japan
29 January 2004



Outline of Presentation

1 Overview of Activities
1 Guiddinesfor Energy Efficiency in Buildings
2 Database
1 Benchmarks
1 EXxercises
- Malaysia
- Brunei Darussalam
- Lao PDR
Recommendations
Activity of Building Committee of ECCJ



Overview of Activities

1 |ntroduction of Japan’s Case

1 Introduction of Concerned Country’s
Case

1 Processing of Data Gathered by
Participants

1 Future Devel opment




Guidédinesfor Energy Efficiency
In Buildings

1 Mandatory in Japan

1 No existing guidelines in Malaysia,
Brunel Darussalam, and Lao PDR.

1 Malaysia will develop guidelines in the
future

1 Energy conservation measures prior to
building construction are initiatives of
OWNErs



| mportant Guidelinesin Japan
Obligations of Building Owners

1) Prevention of hest lossthrough external
walls windows, etc. of a building:

2) Efficient use of air conditioners;

3) Efficient use of mechanical ventilating
equi prent;

4) Efficient use of lighting facilities;

5) Efficient use of hot weter supply systems;

6) Efficient use of elevators



Standard value of energy
conservation for buildings

Hotels | Hospitals | Stores | Offices | Schools | Restaurant
1)PAL 420 340 380 300 320 550
2A)CEC/IAC | 25 2.5 1.7 1.5 1.5 2.2
3)CECIV 1.0 1..0 0.9 1.0 0.8 1.5
4)CEC/IL 1.0 1.0 1.0 1.0 1.0 1.0
5) CEC/HW| 15 1.7 1.7 - - -
6)CEC/EV | 1.0 - - 1.0 - -

Note) In the case of 1), values obtained by multiplying the above values by the scale

correction factor shall be standard ones. (Scale correction factor: a factor for

correcting standard values to relax controls of small scale buildings, etc)




| llumination Standar d of Office

Office Building

LX |location (some examples)

1500-

office room (@), business room, design room,

1000- drawing room

750~ | office room (b), executive room, meeting room,
printing room, computer room, control room

o00-

300-




Room Environment Standard

Temperature |17 28
Humidity 40% 70%

Wind velocity |Below 0.5m/s
Suspended

solid Below 0.15mg/m3
CO Below 10ppm
CO2 Below 1000ppm




Operating Guidelines for Factories
and Buildings

Areasfor Rational Use of Energy

1) Fuel combustion

2) Heating, cooling, heat transfer, etc.

3) Prevention of heat loss due to radiation, conduction, etc.
4) Recovery and utilization of waste heat

5) Rationalization in the conversion of heat to power, etc
6) Prevention of electricity loss dueto resistance, etc

/) Rationalization ofi conversion from electricity to
mechanical power, heat, etc.



Database

Brunei Darussalam

o Building data not available

1 No database

1 Collected 2 data for PROMEEC project

Malaysia

4 Started collecting data through sending of survey.
guestionnaires

1 55 building data collected
1+ Database to be established

Lao PDR

1 Only 3 building data available

1 No immediate plans to collect building data

1 No immediate plans to establish building database



Japan’s Case

Bullding data were collected t
anag/ audait




Availability of Building Data :
Collected Through Energy Audit

Type of Building Number
Government Office 173
Office 194
Department Stores 109
Supermarket 109
Hotel 109
Hospitals 143
Assembly Hall 27
School 46

Total 910



Structure of the Database
1) Building I nfor mation

Building Information Sheet

Name ; &s esA
Category of Usage:
Landload building or Tenant building
Age of Building:
Size
Total gross floor
Number of stories  Basement Stories
Electrical facilities:
Receiving voltage Agreement capacity
Transformer capacity
Air conditioning facility:
Heat source capacity for cooling
Main equipment
Heat source capacity for heating and hotwater
Main equipment
Air conditioning system
Sanitary facility:
Water supply system Hot water spply system
Air conditioner setting temperature and humidity:
Summer %  Winter %
Working hour:
Week day , Sata day , Sun day




Structure of the Database

2) Energy Consumption

Electricity

City
gas

Oil

District heat
and cooling

Water service

M axim
um

Dayti | Nightti
me me

generat
or

Cold
water

Stea
m

Water

Well
supply

month

kWh kWh

kWh

kL

GJ

GJ

3 3

Apr

May

Jun

Jul

Aug

Oct

Nov

Dec

Jan

Feb

M ar

Total




Calculation of Building Ener gy Efficiency
Index (in MJ/m2)

Calculation of
Energy Intensity

Ener Annual Heat
gy consumption equivalent
Kind Classification Unit MJ/unit MJ/year
Electricity kWh 0.8
Ci 13A m2 46
Ity gas
Y4 12A m2 42
LPG kg 50
H i A kL 39,100
eavy ol
vy B kL 41,700
Total consumed MJ/year
Total gross floor area B m2
Energy consumption intensity (annual bassis): A/B C MJ/m2 year




Benchmarks

Brunei Darussalam
1 Noimmediate plansto establish benchmarks

Malaysia
1 Government building energy index : Average
180.41kWh/m2/y

1 From 55 office building data : BEI 166kWh/m2/y

Lao PDR
1 Noimmediate plans te establish benchmarks



Benchmarksin Various Types
of Buildingsin Japan

Energy consumption intensity by purpos of building MJ/mz

0 500 1000 1500 2000 2500 3000 3500 4000

\ \ \
Government S | 1577

Schools ] 1622
Office buildings 1 2177
Assembly halls | 2384

Sup
Hotels % 3280

Department stors | 3455
Hospitals 3465
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| nfor mation Dissemination
of Database and Benchmarks
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The Participants




From PTM Preseniaton
BUILD NG ENERGY NDEX BEDFOR THE
12 BULD NG S

No. Buildings BEI
(KWhim’Ayr)
1|Menara PKNS, S'gor 246.84
2|BSN HQ, KL 246.4
Wisma 257
Block A&B 385
3|M'sian Institute of Nuclear Technology (multiple) 211.29
MINT Bang 208.88
MINT Dengkil 213.69
4|Kompleks Pej. Kerajaan Jin Duta, KL 168.36
Block 8 184.85
Block 8A 165.35
Block 9 144.11
Block 10 167.61
Block 11 180.59
**5 INational Science Centre 155.38
6|Wisma Persekutuan, KT 152.44
7|Kementerian Pertanian 149.45
8|Wisma Persekutuan, KB 133.72
9]Bang. Rumah Persekutuan, KL 132.73
10]JPS HQ, KL 121.64
**11]Kolej Universiti Teknologi Tun Hussein Onn (multiple) 85.4
12]Wisma Persekutuan, Kuantan 771.94
Average 180.41

**BEIl based on gross floor area, others —occupied area



From PTM Preseniaton
BENCHMARK FOR 550FFICE

BULD NGS (as atDec 2003)

Frequency of BEI
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45 Data (Processing by ECCJ)

45 Data Occupied Area Ave 168.0kWh/m2/y

<
o
&
N
=
=~

10000 20000 30000 40000 50000
m2




Discussion

1 Data Gathering Process
Energy Audit Method
Questionnaire Method

- Number of Data

1 Hospital Energy Conservation

1 Purpoese of Bench Mark

1 Others






The Participants




Building Energy Data

1 |nstitute Teknologi Brunég :
267,641kWh/y 27,000m2 9.6kWh/m2/y




Discussion
FUTURE DIRECTION ACTIVITIES

1 ENERGY SURVEY OF BUILDING

2SET UP NATIONAL COMMITTEE ON ENERGY
EFFICIENCY AND CONSERVATION TASK FORCE.

3 UPDATING THE BUILDING BY-LAWS.

4 DATA GATHERING OF POWER CONSUMPTION
AND GFAS FOR GOVERNMENT BUILDINGS,
COMMERCIAL AND INDUSTRIES.

SESTABLISHMENT OF DATA BASE.

6 GUIDELINES FOR NEW BUIL DINGS

7 POLICY FRAMEWORK ONTENERGY EEFFICIENCY.
etc Total 26 Items






The Participants




Participants DATA




Participant’s Presentation

Energy Consumption Intensity

4000
Nl e
3000 | I | e
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ol e e e
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Discussion
FUTURE DIRECTION ACTIVITIES

1 Data collection
2 Preparation of questionnairesto collect data
3 Establish guidelines, regulation and policy
4 Establishment of national wor king committee
5 Capacity building such as workshop, seminar etc
6 Promotion and awareness of EEC
/ Procedures of data collection
etc Total 24 |tems



Building Data from ASEAN Countries

Energy Audit Data Total
Office | Hotel | Com.Office | Gov.office | Hotel | Others
Thailand 1 1 1
2000 —
Singapore 1 1 1
Cambodia 1 1 1
2001 | Indonesia 1 1 1
Philippines 1 1 1
Vietnam 2 2 2 6 16
2002
Myanmar 1 1 1 6 1 11
Malaysia 1 (47) 12 (59)
2003 | Brunei 1 1 1 2
Lao PDR 1 1 2 3
Total 6 6 (54) 21 11 10 (96)




ALL Data

ASEAN 10 Countries 96 Data

20,000 40,000 60,000 80,000 100,000 120,000
m2 GFA




Hotels Case (11Hotels)

ASEAN Hotels Energy Data 11Hotels

18000000
16000000
14000000
12000000
< 10000000
8000000
6000000
4000000
2000000
0

0 10000 20000 30000 40000 50000 60000 70000 80000

GFA m2




Hotels Case (9 Hotels)

ASEAN Hotels Data 9Hotels Ave 195.2kWh/m2/y

18000000
16000000
14000000
12000000
< 10000000
8000000
6000000
4000000
2000000
0
10000 20000 30000 40000 50000 60000
GFA m2




Recommendations

KWh=3.6MJ=860kc
pan : MJ/m2/y
- CJELSSJH cation accoraing to air-conditioning metnod
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Energy Conservation Promotion
Committee of Building

1 Team A

Hotels /Hospitals/Department sores:
Measurement /Interview |nvestigation

- Team B
Office Building Analysis
- Teamn C
Development of New: Program



Team B : Office Buildings

m Detailed Analysis 150 buildings
GFA: 15,000m2 or more

B Measurement of Effective of | mprovement
by Operation 9 buildings/8 themes

1 Proper temperature and humidity for rooms
2 Control of fresh air intake
3 Change the Chilled Water Temperature

elc



Energy Density & Gross Floor Area

Energy Density & GFA nl09 Office Buil ¢

50000 100000 150000 200000
m2
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Electrical Power Consumption
Representative day according to season

60

50

40 “ —

N 30 R
= e

20

10 | ===

0




Team A

M easur ement /Interview |nvestigation
1 Hotels: 60
1 Hospitals: 50
1 Department sores :40
1 PUrpose
To Understand the Realities in Detail
o make the management standarads




Team C

1 Development of Energy Consumption
Forecast Program

-Calculation of Air-conditioning L oad

-Calculation of Total Amount of
Building Eneragy



The Future

etall Data & New Program

Tective, New Benchmar k
ew Guidelinetor Energy Reauction
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Dr. Lee Siew Eang

PEVEIepmERISINCE hE
INCERT JON Weorksnoc

e This presentation will report on progress, update the status
of the project and put forth a future development plan.
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Normal Q-Q Plot of EnergyEfficiencylndex

Expected Normal

100 150 200
Observed Value
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Diztizl Progarilas: Vellel/slel -

@ificeBuidings

Ogive Curve of Building Energy Efficiency of
Office Buildings in Malaysia
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Piztizl Projgerilas: ozl lziniel -
Oifice Buidings

Normal Q-Q Plot of EnergyEfficiencylndex

Expected Mormal

1 1 1
0 100 200 300
Observed Value



Dr. Lee Siew Eang

Diztizl Progarilas: Faelllzinel -
Oifice Buidings

7\
\

000 15000 20000 250,
Energy Efficiency Index



Dr. Lee Siew Eang

Plzitzl Proderiles: Faletlfzinlel -
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Ogive Curve of Building Energy Efficiency of
Office Buildings in Thailand
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very close. This paves the way for wider
sharing of data and technologies.

e The project will be ready to launch its second phase,
bringing all other potential members into the project.




Dr. Lee Siew Eang

While existing members can strengthen the database and
commence work on other building types. There is also need to
procure additional resources to complete the project regionally.




Dr. Lee Siew Eang

To help set targets for the management of existing buildings, and set
energy management plan.
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I want to Build a Winner. Where to start?

To provide quick estimate on energy saving potential.




Dr. Lee Siew Eang

Can | set up an account to trend and monitor my EE?

SURE.

Centre f

Can the Centre help develop building codes and R&D?

Most definitely! This paves the way to energy labeling
and incentive systems.



Dr. Lee Siew Eang

In conclusion | would like to emphasise the importance of Energy
Benchmarking. It is the foundation stone of a national energy efficiency
drive. | hope all members here can participate in this activity.

Beyond whole building performance benchmarking, there are further
scope for system and facility benchmarking which will be equally
beneficial, and may be built upon current work.

Centre f

Finally, | would like to thank Malaysia, Thailand and Vietnam for
supporting this project and make the first phase of this project a great

SUCCesSS.

| would also like to gratefully acknowledge the support and contribution
of ECCJ and METI of Japan for making the project team’s meetings and

workshops possible.



Dr. Lee Siew Eang
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NEDO ASEAN 1 ( - 1)

2003 11 6
()

( ) ( )

( )

( )
( ) 2003 11 2 11 5

11 15

( )

Mr. Francis Xavier Jacob (Deputy Director, EE & Innovation Dept., Energy Commission)

Ms. Nurhafiza Binti Mohd Hasan (Assistant Director, EE& Innovation Dept., Energy Commission)
Dr. Anuar Abdul Rahman (Chief Executive Officer / Director, Pusat Tenaga Malaysia (PTM))

Mr. Ahmad Zairin Ismail (Deputy Director, Energy Industry Development Division, PTM)

Mr. Asfaazam Kasbani (Program Manager, Energy Industry & Sustainable Development Div., PTM)
Ms. Azah Ahmad (Research Officer, Energy Industry Development Division, PTM)

Mr. Nik Mohd Aznizan Nik Ibrahim (Energy Industry Development Division, PTM)

Mr. Phubalakan Karunnakaran (Energy Industry Development Division — MIEEIP, PTM)

Mr. Muhammad Fendi Mustafa (Research Officer, Energy Industry Development Division, PTM)
Mr. Haniff Ngadi (Energy Industry Development Division — MIEEIP, PTM)

Mr. Zulkifli Sulaiman (Energy Industry &Sustainable Development Division — MIEEIP, PTM)

Mr. Hishamudin Ibrahim (Energy Industry Development Division — MIEEIP, PTM)

Mr. Christopher Zamora (Project Coordinator, ASEAN Center for Energy)

( )
15 NEDO 11 3
3
Database/Benchmark/Guideline
Stage
Sapura Building
20 Ministry of Energy, Communication
and Multi-Media Energy Commission Deputy Director Mr. Francis Xavier Jacob
2 PTM SAPURA Building
ACE PROMEEC



PTM Sapura Building (Office Building)
ASEAN
PTM PTM MIEEP UNDP
UNDP
Energy
Commission Mr. Francis Xavier Jacob 2004 4
Sapura
PTM
JICA 1998
5 OFFICE PTM 900
51,282m2 60
22 23
Sapura PTM 54
Sapura
Database/Benchmark/Guideline
2 3 3

ASEAN



WORKSHOP ON PROMOTION OF ENERGY EFFICIENCY AND CONSERVATION (PROMEEC) IN
BUILDING FOR MALAYSIA
Date: 3 November 2003
Time: 9.30 a.m. — 4.00 p.m.
Venue: Conference Room, Pusat Tenaga Malaysia

Rev.1 (Oct.30 by ECCJ)
Objectives of the Workshop

1. To promote energy efficiency programmes in building.
2. To create awareness and disseminate information on ASEAN EE&C programmes on EE in building.

Workshop Programme

9.30 a.m - 1 9.40 a.m. Welcoming Remarks
En. Ahmad Zairin Ismail
Deputy Director, EISD
Pusat Tenaga Malaysia

9.40 a.m. - 1 9.50 a.m. Opening Remarks from Energy Conservation Centre,
Japan (ECCJ)

Mr. Kazuhiko Yoshida

General Manager, ECCJ

9.50 a.m. - | 10.00 a.m. | Opening Remarks from ASEAN Centre for Energy (ACE)
Mr. Christopher Zamora
Coordinator, ACE

10.00 a.m. - | 10.20 a.m. | Energy Efficiency and Conservation Programme in
Malaysia, Policy and Regulations on Building EE
Mr. Asfaazam Kasbani

Programme Manager, PTM

10.20 a.m. - | 10.30 a.m. | Profile and Energy Conservation Programme at Sapura
Building

10:30 AM 10:45 AM Break

10:45 AM - | 11:10 AM ASEAN EE&C Activities: Plan of PROMEEC in Building

Project 2003-2004. (Introduction of experts)
Mr. Christopher Zamora, ACE

11:10 AM - | 12:15 AM Recent Topics on Development of EE&C for Building in
Japan
ECCJ

12.30 p.m. - | 2.00 p.m. Lunch

2:00 PM - | 3:00 PM EE&C Technology and Practice for Buildings in Japan
ECCJ

3:00 PM - | 4:00 PM Procedure of Energy Audit
ECCJ

End of session
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()
( ) ( )
( )
( ) 2003 11 6 11 10 ( )
( )
Mr. Amir Sharifudin Bin Haji Mohd Ali (Department of Electrical Services)
Mr. Christopher Zamora (Project Coordinator, ASEAN Center for Energy)
( )
1.
Mr. Amir Sharifudin 25
Department of Electrical Services ; Power Station2 , R&D 1 , Building Services Section 1
, District Engineers 4
Ministry of Development ; 2
Ministry of Health ; 3
Institut Teknologi Brunei ;4
Ministry of Defense ; 2
Ministry of Industry & Primary Resources ; 1
Brunei Shell Petroleum ; 2
Orchid Garden Hotel ; 3
ECCJ
ACE
PROMEEC
Mr. Shamsul Bahrin Dato Dr. Hj. Ahmad (Assistant General Manager) Orchid Garden
Hotel
Low Energy House
Orchid Garden Hotel
4 9 1 20,121 18,109
155 20-35 BAS (Building Automation system) HSE

Engineering



AM
Orchid Garden Hotel
Supervisor Mr.Philip Ho Yu Vun

PM

25

Mr.Philip BAS

Mr.Philip

Wrap-up Meeting

24

32

Low Energy House House

Low Energy House

Chief Maintenance



PROMEEC Building: Workshop and On-job Training, Energy Audit
Date: 6 November 2003
Time: 9.00 a.m. — 2.00 p.m.
At Orchid Garden Hotel ,
Bandar Seri Begawan Brunei Darussalam

Objectives of the Workshop
3. To promote energy efficiency programmes in building.
4. To create awareness and disseminate information on ASEAN EE&C programmes on EE in building.

3. To conduct on-job-training for Engineers and specialist on energy audit in building
Workshop Programme

9.00 AM - 1 9.05 AM Welcoming Remarks
Mr. Amir Sharifudin Bin Haji Mohd Ali (Department of
Electrical Services)

9.05 AM - 1 9.15 AM Opening Remarks from Energy Conservation Centre,
Japan (ECCJ)

Mr. Kobayashi Akira

Technical Expert, ECCJ

9.15AM - |1 9.256 AM Opening Remarks from ASEAN Centre for Energy (ACE)
Mr. Christopher Zamora
Coordinator, ACE

9.25 AM 9.30 AM Introduction of Participants

9.30AM 10.00AM Photograph Session at the Lobby and Break

10.00AM 10.10AM Introduction to the Profile of the Audited Building

10:10 AM - | 10:30 AM ASEAN EE&C Activities: Plan of PROMEEC in Building

Project 2003-2004. (Introduction of experts)
Mr. Christopher Zamora, ACE

10.30AM 10.40AM Q A
10:40 AM - | 11:00 AM Recent Topics on Development of EE&C for Building in
Japan

Mr.Takashi Kato
Technical Expert, ECCJ

11.00AM 11.10AM Q A

11:10 AM - | 12:10 PM EE&C Technology and Practice for Buildings in Japan
Mr. Kobayashi Akira
Technical Expert, ECCJ

12.10PM 12.20PM Q A

12:20 PM - | 1:20 PM Procedure of Energy Audit
Mr.Takashi Kato Mr.Akira Kobayashi
Technical Expert, ECCJ

1.20 PM 1.30 PM Q A

End of session

8 November Investigation/Audit at Orchid Garden Hotel
10 November  Wrap-up Meeting



Orchid Garden Hotel
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17

Mr. Sisoukan Sayarath (Chief of Electricity Management Division, Department of Electricity,

Ministry of Industry and Handicraft / )

Mr. Khamso Kouphokham (Deputy Chief of Electricity Management Division, Department of

Electricity, Ministry of Industry and Handicraft)
Mr. Christopher Zamora (Project Coordinator, ASEAN Center for Energy)

( )
2.
Mr. Sisoukan Sayarath 21 — /
LAO PLAZAHOTEL  Chief Engineer Mr.Sommai 3

JICA ( )

ACE

PROMEEC

Mr. Sisoukan Sayarath LAO PLAZA HOTEL

ASEAN

LAO PLAZAHOTEL
7 7 1 14,972

142 50 68
17

AM
PLAZA HOTEL Chief Engineer Mr.Sommai

10

10,716

LAO



PM

AHU AHU

0JT
Wrap-up Meeting
t

AHU 7

JICA 100

Mr. Sisoukan Sayarath Mr. Khamso
Kouphokham

LAO PLAZAHOTEL Chief Engineer Mr.Sommai 3

Mr. Christopher Zamora Session

11



PROMEEC Building: Workshop and On-job Training, Energy Audit
Date: 12 November 2003
Time: 9.00 a.m. — 4.00 p.m.
At Lao Plaza Hotel, Vientiane Lao PRD

Objectives of the Workshop
5. To promote energy efficiency programmes in building.
6. To create awareness and disseminate information on ASEAN EE&C programmes on EE in building.

Workshop Programme

9.00 AM - | 9.15AM Welcoming Remarks
Mr. Sisoukan Sayarath (Chief of Electricity Management
Division / )

9.15 AM - 1 9.30 AM Opening Remarks from Energy Conservation Centre,

Japan (ECCJ)
Mr. Kobayashi Akira
Technical Expert, ECCJ

9.30 AM - |1 9.45 AM Opening Remarks from ASEAN Centre for Energy (ACE)
Mr. Christopher Zamora
Coordinator, ACE

9.45 AM 10.00 AM Profile and Energy Conservation Programme in the
Building that will be audited
Mr. Sisoukan Sayarath

10.00 AM. - | 10.30 AM Coffee Break

10:30 AM - | 11:10 AM ASEAN EE&C Activities: Plan of PROMEEC in Building
Project 2003-2004. (Introduction of experts)
Mr. Christopher Zamora, ACE

11:10 AM - | 12:10 AM Recent Topics on Development of EE&C for Building in
Japan

Mr.Takashi Kato

Technical Expert, ECCJ

12.10 PM - | 2.00 PM Lunch

2:00 PM - | 3:00 PM EE&C Technology and Practice for Buildings in Japan
Mr. Kobayashi Akira
Technical Expert, ECCJ

3,00 PM 3,30 PM Coffee Break

3:30 PM - | 4:00 PM Procedure of Energy Audit
Mr.Takashi Kato
Technical Expert, ECCJ

4,00 PM 4,20 PM End of session

13 November Investigation/Audit at Lao Plaza Hotel
14 November  Wrap-up Meeting

12



LAO PLAZA HOTEL
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( )
Mr. Asfaazam Kasbani (Programme Manager,Pusat Tenaga Malaysia)
Mr. Christopher Zamora (Project Coordinator, ASEAN Center for Energy)
( )
3.

SAPURA Mr.Muklin Abduller 2 PTM  Mr. Ahmad Zairin Jsmail(Deputy Drector)

5 Energy Commission 1 MECM 2 ST 1 ACE Mr. Zamora ECCJ

CO2
CO2 CO2
CO2
CO2

PTM Dr.Anuar AbdulRahman(Chief Executive Officer/Director) PTM 10

ST ;2

MECM ; 2

ACE Mr. Zamora ECCJ

17
2
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Reduction Reduction
No Improvement Item electricity cost [RM ] %
[kwh ]
1 lIn-door setting of temperature 273,621 77,708) 5.7
2 |Adjustment of fresh air volume from
outside 213,466 60,624/ 44
3 |Full shut down of the VAV 42,366 12,032 0.9
4 Optimization of chiller operation 115,546 32,815 24
5 Optimization of transformer 26,056 7,400 0.5
Total 671,055 190,580, 13.9
Electricity consumption /year 4,830,876
IAverage electricity cost RM/kWh 0.284
12 2002
55 166kwh/ 2/
SAPULA 4
SAPURA 2.6
1/2
Mr. Christopher Zamora
10
1 Mr. Christopher Zamora

15

2003

Session



WORKSHOP ON PROMOTION OF ENERGY EFFICIENCY AND CONSERVATION (PROMEEC) IN

Objectives of the Workshop

BUILDING FOR MALAYSIA

Date: 20 January 2004
Time: 9:30 AM — 3:30 PM

Venue: Conference Room, Pusat Tenaga Malaysia

1. To promote energy efficiency programmes in building.

To present and disseminate the energy audit findings on Sapura Building.

2
3. To establish Database / Benchmark / Guideline for Building.
4

To create awareness and disseminate information on ASEAN EE&C programmes on EE in building.

Workshop Programme

9:30 AM

9:40 AM

Welcoming Remarks
Pusat Tenaga Malaysia

9:40 AM

9:50 AM

Opening Remarks from Energy Conservation Centre, Japan (ECCJ)
Mr. Takashi Kato
Technical Expert

9:50 AM

10:00 AM

Opening Remarks from ASEAN Centre for Energy (ACE)
Mr. Christopher Zamora
Coordinator, ACE

10:00 AM

10:40 AM

Presentation on Preliminary Report and Discussion
Mr. Akira Kobayashi and Mr. Takashi Kato
Technical Experts, ECCJ

10:40 AM

11:00 AM

Photo Session and Break

11:00 AM

12.30 PM

Development of Database / Benchmark / Guideline (Session 1)
Presentation: Database/Benchmark/Guideline Development in Japan
Mr. Akira Kobayashi

12.30 PM

2:00 PM

Lunch

2:00 PM

2:15PM

Development of Database / Benchmark / Guideline (Session 2)
Presentation: Status of Database/Benchmark/Guideline Development
in Malaysia

Pusat Tenaga Malaysia

2:15PM

2:45 PM

Development of Database / Benchmark / Guideline (Session 3)
Discussion: Future Development of Database/Benchmark/Guideline
for Malaysia

All Participants

2:45 PM

3:15 PM

Development of Database / Benchmark / Guideline
Summary of Discussion

All Participants

(Chaired by ECCJ) Mr. Akira Kobayashi and Mr. Takashi Kato

3:15 PM

3:30 PM

Closing Remarks

Pusat Tenaga Malaysia

Mr. Takashi Kato (ECCJ)

Mr. Christopher Zamora (ACE)

Afternoon Tea

16




17



NEDO ASEAN ( )

2004 2 5
()
( ) ( )
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( ) 2004 1 21 1 25 ( )

( )

Mr. Amir Sharifudin Bin Haji Mohd Ali (Department of Electrical Services)

Mr. Christopher Zamora (Project Coordinator, ASEAN Center for Energy)

( )
4.

Dr.Hj .Ahmad(Assistant General Manager) 2
DES Mr. Amir ACE Mr. Zamora ECCJ
CO2 CO2

CO2
Orchid Garden Hotel

Shutting down of exhaust fan at car park at midnight.

Switching off of AHU at Vanda Restaurant at midnight.

Reduction of swimming pool filters pump operation to 6 hours daily.

Switching off of 1 & 2 AHU at Level 8 Cesar Grand Hall, Cesar 1 and 2. Only switched on
when there is a function.

Increased of lifts temperature setting from 20 to 24
B Shut down of heaters at the lobby, back office, and restaurants.

Mr. Amir Sharifudin 19
Department of Electrical Services ;3
Ministry of Development ;
Ministry of Health ; 3
Institut Teknologi Brunei ;4
Ministry of Defense ;
Ministry of Industry & Primary Resources ; 1
Public Works Department 3
Radio Television Brunei ; 1
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Orchid Garden Hotel ; 2

)

kW [Load Rate| unit| h d kWh/y
Car park fan 0.33 0.8 2| 16 365 3084
Vanda Restaurant AHU 4 0.8 1] 8 365 9344
Vanda Toilet Fan 0.15 0.8 1] 8 365 350
Goldiana Exhaust fan 0.32 0.8 1] 8 365 748
Swimming pool 1.1 0.8 1] 6 365 1927
Level 8 Grand Hall AHU 11 0.8 1| 24 265 55968
Level 8 Cesar 1AHU 11 0.8 1| 24 265 55968
Level 8 Cesar 2 AHU 55 0.8 1l 24 265| 27984
Lobby Reheater 18 0.4 1| 24 365| 63072
Back office Reheater 7 0.4 1l 24 365 24528
Restarants Reheater 35 0.4 1| 24 365 122640 | 8.1%
Total| 365613
Annual Consumption| 4498145 | 0.13
Average electricity cost 0.13 B$/kWh [Reduction cos{ 47530
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1 Mr. Christopher Zamora Session
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WORKSHOP ON PROMOTION OF ENERGY EFFICIENCY AND CONSERVATION (PROMEEC) IN

Objectives of the Workshop

BUILDING FOR BRUNEI DARUSSALAM

Date: 24 January, 2004
Time: 9:30 AM — 3:40 PM
Venue: 8" Floor, Orchid Garden Hotel

(Jan. 10 by ECCJ)

1. To share the audit results including recommendations for Orchid Garden Hotel by participants

2. To establish Database / Benchmark / Guideline for Brunei Darussalam

For the purpose of

(1) promoting energy efficiency programmes in building.

(2) creating awareness and disseminate information on ASEAN EE&C programmes on EE in building.

Workshop Programme

9:30 AM

9:40 AM

Welcoming Remarks
Representative from Brunei Darussalam

9:40 AM

9:50 AM

Opening Remarks from Energy Conservation Centre, Japan (ECCJ)
Mr. Takashi Kato, Technical Expert

9:50 AM

10:00 AM

Opening Remarks from ASEAN Centre for Energy (ACE)
Mr. Christopher Zamora, Coordinator, ACE

10:00 AM

10:40 AM

Explanation of Preliminary Report and Discussion
(ECCJ) Mr. Akira Kobayashi and Mr. Takashi Kato
Other Participants

10:40 AM

11:00 AM

Photo Session and Break

11:00 AM

Noon

Development of Database / Benchmark / Guideline

(Session 1)
Presentation : Database/Benchmark/Guideline Development in Japan
(ECCJ) Mr. Akira Kobayashi

Noon

1:00 PM

Lunch

1:30 PM

2:20 PM

Development of Database / Benchmark / Guideline (Session 2)
Case Study :

Data Processing Using Data and information Gathered by
Participants*

All Participants

2:20 PM

3:00 PM

Development of Database / Benchmark / Guideline (Session 3)
Discussion :

Future Development of Database /Benchmark/guideline for Brunei
All Participants

3:00 PM

3:15PM

Break

3:15 PM

3:30 PM

Development of Database / Benchmark / Guideline (Session 3)
Summary of Discussion

All Participants

(Chaired by ECCJ)Mr. Akira Kobayashi and Mr. Takashi Kato

3:30PM

3:40 PM

Closing Remarks

Representative from Brunei Darussalam
Mr. Takashi Kato from ECCJ

Mr. Christopher Zamora from ACE

*: Data and information required by Japanese experts in the 1°* workshop in November 2003
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NEDO ASEAN 2 ( )

2004 2 5
()
( ) ( )
( )
( )
( ) 2004 1 18 1 3
( 1 25 127 )
( )

Mr. Houmphone Bulyaphol (Director General, Department of Electricity, Ministry of Industry and

Handicrafts (MIH))

Mr. Sisoukan Sayarath (Chief, Electricity Management Division, Department of Electricity, MIH)

Mr. Khamso Kouphokham (Deputy Chief, Electricity Management Division, Department of
Electricity, MIH)

Mr. Viensay Chantha (Electricity Management Division, Department of Electricity, MIH)

Mr. Noppadol Sommai (Chief Engineer, Lao Plaza Hotel)

Mr. Christopher Zamora (Project Coordinator, ASEAN Center for Energy)

National University (Lao Plaza Hotel, Novotel, Park View Hotel)
18

( )
1 26 11 Lao Plaza Hotel
1 27 Ministry of Industry and Handicrafts  Director General

Mr. Houmphone Bulyaphol 20 Lao Plaza Hotel

1

1 26 Sommai

3 MIH (Ministry of Industry and Handicraft) Department Electricity
Electricity Management Mr. Sisoukan 2 10

Sommai
88
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Department of Electricity

( )

(1) High efficiency operation of the receiving transformer

(2) Efficient lighting lamp & instrument renewal

(3) Human sensor
(4) High efficiency motor
Mr. Sisoukan
Nam Ngum
24

1 27 MIH

Houmphone 24

Lao Plaza Hotel

Guideline

)

PROMEEC

Vientiane
2001
© )
Department of Electricity Mr.
3
Database / Benchmark /
( ASEAN
1 ECCJ

24

ACE Zamora
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WORKSHOP ON PROMOTION OF ENERGY EFFICIENCY AND CONSERVATION (PROMEEC) IN
BUILDING FOR LAO PDR
Date: 27 January, 2004
Time : 9:00 AM — 3:50 PM
Venue: Conference Il LAO PLAZA HOTEL

Objectives of the Workshop

1. To share the audit results including recommendations for Lao Plaza Hotel by participants
2. To establish Database / Benchmark / Guideline for LAO PDR

For the purpose of

(1) promoting energy efficiency programmes in building.
(2) creating awareness and disseminate information on ASEAN EE&C programmes on EE in building.

Workshop Programme

9: 00 - 1 9:30 AM Registration
9:30 AM - | 9:40 AM Welcoming Remarks from Lao PDR , Mr. Houmphone BULYAPHOL
Director General of Department of Ellectricity. MIH and SOE Leader
9:40 AM - | 9:50 AM Opening Remarks from Energy Conservation Centre, Japan (ECCJ)
Mr. Kazuhiko Yoshida, General Manager
9:50 AM - | 10:00 AM Opening Remarks from ASEAN Centre for Energy (ACE)
Mr. Christopher Zamora, Coordinator, ACE
10:00 AM - | 10:40 AM Explanation of Preliminary Report and Discussion

(ECCJ) Mr. Akira Kobayashi and Mr. Takashi Kato
Other Participants

10:40 AM 11:00 AM Photo Session and Break

11:00 AM - | Noon Development of Database / Benchmark / Guideline (Session 1)
Presentation : Database/Benchmark/Guideline Development in Japan
(ECCJ) Mr. Akira Kobayashi

Noon - | 1:30 PM Lunch
1:30 PM - | 220 PM Development of Database / Benchmark / Guideline (Session 3)
Case Study :

Data Processing Using Data and Information Gathered by
Participants*
All Participants

2:20 PM - | 2240 PM Break
2:40 PM - | 3:10 PM Development of Database / Benchmark / Guideline (Session 3)
Discussion :

Future Development of Database/Benchmark/Guideline for Lao PDR
All Participants

3:10 PM - | 3:40 PM Development of Database / Benchmark / Guideline (Session 3)
Summary of Discussion

All Participants

(Chaired by ECCJ) Mr. Akira Kobayashi and Mr. Takashi Kato

3:40 PM - | 3:50 PM Closing Remarks

Mr. Houmphone BULYAPHOL from DoE, MIH
Mr. Kazuhiko Yoshida from ECCJ

Mr. Christopher Zamora from ACE
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Fax

044 520 5190
044 520 5193

NEDO






