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Abbreviation

EE&C Energy Efficiency and Conservation
TD Technical Directory
DB/BM/GL Database / Benchmark / Guideline

ACE ASEAN Center for Energy

METI Ministry of Economy, Trade and Industry

ECCJ The Energy Conservation Center, Japan
Lao PDR

MIME Ministry of Industry, Mines and Energy

EE&S Office Energy Efficiency and Standard Office

Thailand
DOE Department of Energy
DODE Department of Alternative Energy Development and Efficiency
BSI Bangkok Steel Industry Public Co., Ltd.
Myanmar
MOE Ministry of Energy
EPD Energy Planning Department
MOI2 Ministry of Industry No.2 (No.2: Heavy Industry)
Malaysia
PTM Pusat Tenaga Malaysia Malaysia
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Inception Workshop

Inception Workshop

Summary / Post Workshops

ASEAN (Focal Point)
ASEAN D DB / BM
/ GL
10 10 ( 10 10 )
1
60
ASEAN
D DB ACE
( )



50

ASEAN
D
(
Summary Workshop / Post Workshop
ASEAN10 11 ACE ECCJ 20

Summary Workshop
1

- T DB

- ASEAN TD DB

Post Workshop

Summary Workshop

ASEAN



0JT

DB
In-house DB

ACE

ASEAN

ACE

In-house DB

DB



ASEAN
ASEAN Center for Energy
PROMEEC (Major Industries)

" Promotion of Energy Efficiency and Conservation”

ASEAN
ASEAN
ASEAN
ASEAN
0JT ASEAN
ASEAN (DB)
(L)
ACE ASEAN
1 ASEAN
ASEAN
ASEAN
ASEAN
ASEAN
2004

DB / BK / GL

ASEAN

ASEAN
PROMEEC
ASEAN

(BM)

()



L)

DB / BK / GL

0JT

ASEAN



PROMEEC

( ) Vientiane
200 3 Vang Vieng Lao Cement
MEM 4 Lao Cement 20 3
Vientiane Lao Cement

2006 10 2 10 6

Lao Cement Co., Ltd. LCC
(Vientiane 200km)

Vientiane Dong Chang Palace

10 2 ( ) Vang Vieng LCC
3 LCC
4 () LCC
5 () LCC Vientiane
6 ()

Ministry of Energy and Mines, MEM:
Mr. Khamso Kouphokham  Deputy Chief of EMD, Electrical Engineer

Dr. Xayphone Bounsou Electrical Engineer

ASEAN Center for Energy (ACE)
Ms. Evangeline L. Moises Chief, Information & Event Division

Mr. lvan Ismed Project Officer



PTM:
Mr. Zul Azri Hamidon Energy Audit Engineer, Electrical Engineer

Ms. Norazean Mohd. Nnor Technical Assistant, Electrical Engineer

ECCJ
2007 2
24 0.6
560.9 3 2005 3
60 49
1973 2
1997 7 ASEAN
GDP 491 2005 GDP 7.3 2005
1 4.56 2004 10 2005 9
2 6.86 2004 10 2005 9
10 1 =9,650 2007 2
11
2020 LDC 2010
12
2004 670ktoe ( 26.2 58.3
15.5 ) 3,3276Glh
65%
ASEAN
1/4
50 20 26
( PROMEEC )




A A A A

Lao Cement

0JT
Lao Cemento Co., Ltd. LCC
Lao Cement
Vientiane 200km Vang Vieng
MEM ASEAN ECCJ
11

Lao Cement Co., Ltd. (1993 )

Vang Vieng Dist, Vientiane Province, Lao PDR
2006 10 2 5

Audit Team (1/2)

MEM

Mr. Khamso Kouphokham Deputy chief of EMD, Electrical Engineer

Dr. Xayphone Bounsou  Electrical Engineer

Mr. Viengsay Chantha Engineer
Mr. Khamsith Ackhavong Engineer
ACE:
Ms. Evangeline L. Moises Chief, Information & Event Division
Mr. lvan Ismed Project Officer
PTM
Mr. Zul Azri Hamidon Energy Audit Engineer, Electrical Engineer
Ms. Norazean Mohd. Nor Technical Assistant, Electrical Engineer
()
LCC Audit Team (2/2)
Mr. Thongchan Sounaphon Deputy Director of Plant 1
Mr. Vichith Souvannarath Deputy Director of Plant 2
Mr. Bouasavath Sophetmany Mechanical Engineer
Mr. Singeunh Leuangvansay QC Engineer
Mr. Houmphonh Soududuang Head of Raw Material
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Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

Thong Phoune Bosisakhoune

Korsavanthong
Amkha Dethosonedy
Phovanh Phomany

Bouasone Keopasert

Sisomphou Khongphalanh
Litthi Siriboun Heuang

Phoungeun Phimmasone
Chanthay Vongnakhone
Khamla Noiphewphanh
Keonkothoung

Vanh Malathong

Chanthaehon Inthacvong

Nantha Phuyphuthasak

Oudomsine Khamsisopha

Deputy Head of Department
Head of Planning

Head of MTB

Head of Electricity
Head of Department

Head of Department

Head of Department

Head of Raw Material
Head of Spare Parts
Head of Production Plan
Head of AD

Head of CMD

Head of CCR

Electrical Engineer

Electrical Engineer

Lao Cement
10 2 1. Vientiane -Vang Vieng
2.
14:30-18:30 | 3. PROMEEC Ms. Evangeline
4. Mr. Khamso
5. Mr. Thongchan
6. Mr. Vichith
10 3 1.
) 2.
8:50-18:00
3.
4.
5.
10 4 1.
) 2.
8:50-18:00 | 3.
10 5 1.
() Mr. Khamso, Ms. Evangeline
8:50-12:00 | 2.
3 Vang Vieng- Vientiane
Lao Cement Vang Vieng
500




Dec, 1994 Jan, 2002
/ 90,000 210,000
NSP
244 294
3
60 / Lao Cement 50%
130 /
300
3
0JT PTM Local team
/
ECCJ
Focal point Mr. Khamso Kouphokham PTM
ECCJ
ECCJ
Local team ( Electrical )



2004

*1: Mr. Vichith Souvannarath

*2: SEC Specific Energy Consumption

*3:

PROMEEC

(*3)

ECCJ

SEC(*2) SEC
2004 PROMEEC
JICA
Excel

D



shaft NSP
t/d 370 1200
wt% on wet RM 14 0
t/d 230 780
t/d 44 122
kcal/kg 5600 5600
degC 200 320
% - 10
02 vol% 5 6
873.8 470.0
0 19.2
0 -
0 0
167.4
7.3
30.4
8.0
4.0
167.5
873.8 873.8
: kcal per kg of clinker (kcal/kg-cl)
Shaft NSP
(m3N/kg-cl) 1.91 1.71
(t-cl/d) 200 700




(t-cl/d) @ 2006.10.3 230 780
(t-cl/d) 266 988
(m3N/kg-cl) 1.65 1.35
1:
kw (kWsaving)
(*3) (Ad) (Va) (name (A=) %)
plate)
D
G6 214.8 380 (1041) 188 62 38
EP
Gl4 102.6 380 55 73 31 73
G15 70.6 380 37 54 18 61
G16 85 380 45 48 32 60
G17 86 380 45 60 26 56




G23 56.8 380 21.6 24 0 100
K1 102.5 380 (46.5) 56 75 50
K2 201 380 (87.8) 113 145 78
B26 53.4 380 (41.6) 29 39 42
E13 214.8 380 (1041) 180 0 100
EP
F23 IDF 62.7 6000 630 51 0 100(*2)
> 428
:0)
kW = head(Pa)x flow rate(m3/min)/60000/fan efficiency
- F23
1 623
F23
= design kW x {1-(actual ampere/design ampere)”"3}
/Tfan efficiency x motor efficiency
0.7 0.8
= 428 x 300 x 24 = 3,081,600 kWh
Lao Cement

€Y

15% 26%




&)

kWh
13
kWh/t-clinker (*4)
*4 : 428 kW x 24 h / 780 t-clinker/d = 13.1 kWh/t-clinker
€))
Attachment
C))
Addition of Grinding Balls
RawmifiSEC | Xﬂ _____________________________
X
kKWhikg-mat'|
(KWhikg-mat1) o X s Ky X oy X
XA . ><>< X
¥ Koowx" X WX
K, X
XXX
| | | | | |
Oct.2 Oc:g Oct16 Oct23 Oct.30 Moy 6
®)
(EMS) EMS
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(ex. 02%)

(
(
2006 10 6 ( ) 8:30 17:30
Dong Chang Palace Hotel, Vientiane, Lao PDR
58
ACE  ASEAN EE&C
EE&C ECCJ

ASEAN

-1




ECCJ
EE&C ECCJ D
DB/BM/GL
ACE

Dr. Daovong Phonekeo Deputy Director General, Dept. of Electricity
Mr. Khamso Kouphokham Deputy Chief of Energy Management Div, MEM
Mr. Vanthong Khamloonvylayvong Deputy Manager of Nam Ngum Hydropower Plant
40
ASEAN Center for Energy (ACE)

Mr. lvan Ismed Project Officer
Ms. Evangeline L. Moises Project Officer
, PTM

Mr. Zul Azri Hamidon Energy Audit Engineer
Ms. Norazean Mohd. Nor Technical Assistant

Ms. Meena Kumari Assistant Project Manager

Mr. Marlon Romulo U. Domingo Department of Energy, Energy Efficiency

Division
Ms. Daw Hla Hka Kyi Deputy General Manager, Myanmar Petrochemical
Complex
)
58 Mr. Khamso Kouphokham Deputy Chief, MEM,
FP
ACE

Ms. Evangeline Dr. Weerawat Chantanakome (Executive Director, ACE)
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ACE POMEEC

ECCJ
Project Leader
ASEAN
(MEM)
Dr. Daovong Phonekeo EE&C
METI/ECCJ
ACE

Policy and Initiatives on EE&C

Overview of EE&C Programs on ASEAN (Ms. Evangeline Moises, ACE)

ACE EC-ASEAN SOME METI EE&C
PROMEEC (
)
Overview of Plans & Programs on EE&C in Lao PDR (Mr. Khamso Kouphokham, MEM)
Future plan
EDL DSM

Initiatives and Programs of ECCJ on EE$C in Industry in Japan

ECCJ
ECCJ 3E

EE&C Best Practices in Industries

Case Study 1 -Hydro Power Plant (Lao PDR, Mr. Vanthong Khamloonvylayvong)

Nam Ngum Hydro Power Plant 2002 EECJ PROMEEC
2004 2004

15MWh
53MWH ECCJ

Case Study 2 -Industries in Malaysia (Malaysia - Ms. Meena Kumari M.Nair)

PTM

- 13



MIEEIP Malaysia Industrial Energy Efficiency Improvement
Project PTM
RM108 million 30

Case Study 3 - Oil refinery (Myanmar - Ms. Daw Hla Hka Kyi)

Myanmar petrochemical complex 2000
EECJ PROMEEC 2004
ECCJ
Case Study 4 - lron/Steel, Cement & Food (Philippines -Mr. Marlon Romulo
Domingo)
2005 " Don Emilio Abello Energy Efficiency Awards”

SEC

Results of Energy Audit of two cement factories
(Lao Cement Co. - Mr. Natha Phyphthasak ECCJ )
Lao Cement Mr. Nantha Phyphthasak 2
SEC
125kWh/t-cement
133.5kWh/t-cement

ECCJ

The Way Forward

- 14



Barriers and Measures to implement EE&C in Industry (ECCJ -
ECCJ

Updates on the development of Technical Directory (ACE - Mr. Ivan Ismed)

Technical Directory (TD) Format D

Updates on the development of Database/Benchmark/Guideline for Industry
(ACE - Mr. lvan lIsmed)

Database PROMEEC
Database /Benchmark/Guideline Format
Q&A

Q: Lao PDR

A:  Mr. Vanthong Khamloonvylayvong
Q:

A: (Ms. Meena Kumari)

0: SEC
SEC 130 70

A: (Mr. Marlon Romulo Domingo)

Q:

Ms. Evangeline L. Moises

Lao Focal point Mr. Khamso Kouphokham

- 15



PTM
PROMEEC
KONEBA

Lao Cement 2

Mr. Zamora (ACE)

PROMEEC

0.5
1.0
0.5

ASEAN

0JT

- 16
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20

0.5

0.5

ECCT

1.0



ASEAN

ACE Focal Point

lou
12::

ACE

ECCJ

PTM ECCT

PROMEEC

Cement Process and Energy Saving’
Promotion of Energy Conservation Activities in Factories (Electricity)”
Report on Energy Audit of Lao Cement Co.”
ASEAN PROMEEC Seminar/Workshop Program”
Overview of EE&C Programs on ASEAN®
Overview of Plans & Programs on EE&C in Lao PDR”
Initiatives and Programs of ECCJ on EE&C in Industry in Japan”
Case Study 1 -Hydro Power Plant (Lao PDR)”
Case Study 2 -Industries in Malaysia (Malaysia)”
Case Study 3 - Oil refinery (Myanmar)”
Case Study 4 - lron/Steel, Cement & Food (Philippines)”
Results of Energy Audit of two cement factories”
Barriers and Measures to Implement EE&C in Industry”
Updates on the development of Technical Directory”

Updates on the development of Database/Benchmark/Guideline for Industry”
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. 2o (SkEPEZE)

1. 1EENMEEEE

ZANZET % PROMEEC {E#)E, 7 =—A1 (2003 4 11 A 24 H~28 H & 2004 4 1 A 12
H~16 H) THEY —F THEDE TRV XF—ZW N E SN TS, 7 = — R 2 DIEFENT,
ZOT7Fu—T v THETITRL, ¥lEH 2 TEIOE = 3L —2WHaE 05 S
7z, BUERAT OB = 3L X — Wi EIL, Bangkok HiPN2> D FE FE B O AT < BLC 30~40 43
DL Z AN LT3 Bangkok Steel Industry Public Co., Ltd. (BSI) Toh-o7-,
BSI O TIXZ A BUFFD DEDE 735 7 44, BSI 8UgkFr2~6 8 43S L., 3 AfDHE %
X —ZWITEEN 21T > 7o,

IS —TiE, ZOZWRENSBSI OV = blE SN/, F A TOE I —d8k
PPEZEICBRE L7z & O CTAR T S 41, ASEAN 3 7 [E 5> & & #REHPE S DA = %L X —HEh il & 2
1T,

1. 1 ZFHhEAH
2006 411 A 13 H~11 A 17 A

1. 2 Ehagar

BIGEFT CErR 2 W slgkrn) - Bangkok Steel Industry Public Co., Ltd. (BSI)
(Bangkok 1 > FE BUKY 30km)
vl f—TU—TavT: Bangkok i
1. 3 HiE

1A 1BAE (B): H"Wgpgrm—xLF—2W (BSI)
14 0 (k) o BEkFT— L —i2lr (BST)
15 0 OK) « BEkpr— /1% —i2lr (BSI)
16 H OR) : WEpr—xLF—2W BSI), BEIF— - U—7 Tz v 7Y
I7H &) : ®IS—-U—2avY

1. 4 PBIR#E
AA
Department of Alternative Energy Development and Efficiency (DEDE), MOE
Dr. Prasert Sinsukprasert Senior Engineer

Mr. Sarat Prakobchart Senior Engineer

ASEAN Center for Energy (ACE) :



Ms. Evangeline L. Moises: Chief, Information & Event Division
Mr. Ivan Ismed: Project Officer

AA : BCCJ EBRT =7 U 7 E Bl Sk
W RS B e

FERLE ]

(1) ZA —fFE (AARBUFABE A — L= #R, (2006 4 11 A7 —4))

- [EFE: 51 15 4,000km* (HARDHK 1.4 %)

PN 6,242 J7 AN (2005 4)

- ﬁ%‘[ﬁ : Nyay

- NF REBDZ AR, ZOfth, #EMF, v b—i&, ILEDERRES,

- Bab XA G5

- R L (95%). A AT L% (4%)

- B 24 EEOERIT 1S LD A a—2 A E@H LV EN, TO%T XY E

] (14a~18ffd) . b7 U —F5 (1767~1782) Zf&K T, BIEDTF ¥ »
7 U —TF8 (1782~) ([ZE 5D, 1932 FELFEHA,
- BOGMAH] : . BUR SEEE I
- PR BT E DK 40% 2 56 505, GDP (2004 4E) TIX 10% %285, —J.,
RGO B 13K 15%72725, GDP ([F]) @ 35%, HitHEHD 85% % fiD %,
— A47=9 GDP 2,722 K/ (2004 4F)
W s WS 3 Ba—F— HEVE - A, BRI, RRT A (2004 4F)
WHE . L KE 2. BHA 3L HhE 4. HFR— b FHE
WA WA UM, AR - . R - L. bR (2004 )
BAE: 1L HA 2.FF 3.kE 4.~L—37 5. UAE
- RREAED . BREARESRIZ. 2003 4R1E 6. 9%, 2004 i 6. 1% R E & 2k L2, 2005
IZAS N7 HRHUE R O o REEER AR E , TR 2 R 7o m ik
DOFEBEEICIVETRHEL, 4.5%DE & 7272,

(2) =x¥—=HF (IEA 2004 Statistics (2006 Edition)H %)
H A TIED DIEE DL ARELZ PEH LT D, 2004 FEDPEH & & HEEMIERO®EY Th
>77,
ARITFI 20 BH b BNLD, K T.5ET P EZRALTHNS, 2055 60%HEY &
BT, FRD 40%ITEEBM THE I TW5,
AHIXENTHEE O 20% DEFETH Y 80% Z M AIZFH> TV 5, ENTHE L 5O 10%
FREZ B LT, ERNEEEO 60%IEHHF T, DWW THEE, FE¥E, =X
—EHRONETHEHE STV D,
KIKT ZNIVBEED 10%HE D ZPEH L TWD, 2D 90%HE Y 2 L X —ZHZ 7%
DDIFZEANEEZEETMTHE L TS, —HiFd = —HIEHSATWS,
NA T AT X —L . FEERMB L OMEREETHESALTWD,
EOTIFEACARTHZELTEBY ., B%EBEENOEAL TS, FBESCEET
DIEE R DWTEHEMH L 7> TWnD, BLER A X8 %ilT H 5,




2. Bangkok Steel fL#UEk T 338 — /L ¥ —iH&

2 AT, B2 bAWMBFTO S B, AEO0JT EEOBIOBRE STV, #H
— ZHE L CuN A BST A8k CTh > 7~

2. 1 Bangkok Steel #-8gk T 35 DOMEE

BIERATIE Bangkok 1D FEFE HKY 30km, & A MBIV & T AICNIHIEL Tz, 1< IiE <
DINRBHY | B TE/ENY ORVEBEAE-> TT <D E ZATh o7z, [A UGk
EHFLEO TN DEH Y, BHITA 7 TNENDOOH HRIMNEZ T,

—ATIZEF (DEDE) BEfR3E 7 AL ASEAN F8 L IVECC] A 3 —% 2 ADAFH 11 A ThH o7z,
Z A TOIEENL BST ORERFT 1 # FTOHRTH 72D T, £ Z T3 HY-OBWiiEE % L7
HZENTET,

(1) &t4 . Bangkok Steel Industry Public Co., Ltd. (1964 4F-§%7)

(2) BUSkPTEM 27 Poochaosamingprai Rd. Phrapradang, Samutprakarn 10130,
Thailand

(3) RHRIARF 2006 45 11 H 13 A~16 A

(4) FAARGMA Audit Team (1/2)

% A {fl (DEDE, MOE)
Mr. Sarat Prakobchart Senior Engineer
Mr. Somchat Tanglikhasit
Mr. Vachira Jindaphet
Mr. Chawalit Boonsang
Mr. Amornsak Rangsakorn
Mr. Pornchai Thernnoo
Mr. Cheerawat Nuannuam

ACE:
Ms. Evangeline L. Moises: Chief, Information & Event Division
Mr. Ivan Ismed, Project Officer

AA, (WA= FNVLX—t ¥ — HEMR
K PSR, | Fe

(5) Bangkok Steel flJi%f# . Audit Team (2/2) :
Mr. Chaitat Tanormsub  Personel Department Manager
Mr. Viroon Kemphet Steel Factory Manager

Mr. Somchai Khamphoo Rolling Mill Production Manager

Im-3



Mr. Taned Dejamornton
Mr. Pongsthorn Rienthong
Mr. Sumrong Boonchalee
Mr. Pornthep Suwanmanee
Mr. Taweechai Sornchui
Mr. Jakaphol Nounkhain

Mr. Anan Thaicharoen

(6) Bangkok Steel fL COHOIEKEIA Y o2 —)L

H i 1T FH2Y ik
I11A13H | 1. A7 Ya—LT48% =]
(H) 2. BSI X v RUELFTEZE Mr. Chaitat, Mr. Somchai
9:40-17:20 | 3. ECCJ] XV HARD I = )VpEZ, 2Wr | HP M0k, =X H =%
15, BERERHSCGE R
4. %1 [0 B RERPTIRER 25
11H 148 | 1. B#HERE O e
(k) 2. MEVFESZW GRENIES)
9:30-17:20 | 3. EMEICET H5%
11A15H | 1. HA=xHEHEOH®E o=
(7K) 2 . NN RE i B AATT R
8:50-17:20 | 3. FEAXME 52 W
1HA16H | 1. a7y ¥ —Fo x5t 2E 4+
(R) 2. Lt Mr. Him Navawangse (ISIT)
8:50-14:00

2. 2 BIBKTIGZE O

(1) HEkFRAmAE

PZWrF— L DEDE 7 B4 [AIRGR 0 A )0 A 7 ¥ 2 — VDR D% BST D 3 4, D Manager
MO R T Ly & PPT(R T A R) 36 LOVEMERIZ %4 > CREFTEZE O
T, EONEOMEZ LU NIRRT,

DAERRNLIT 1964 -, FIDIEFMBEANGIEILED B & T o Ty, 1973 5 b ERIF R
¥xmMhD, B NN—FEF 45 N UAETEDL L OIC L, BIfE, Bl y MI—HEAL
TEY ., FIERHEITF 60 T o Th b, HEFTEMNIZIZHEI A » X THRH 51Z
7 L—UEEETH bR T, fifh A v X THB IO L— G TIHIIA Rl07
Wikt ST E £ TR, £7o, B0 2 B DR D 2 SHEITERE A IRIE L
T,
B, #kf/3— (Concrete reinforcing steel bar)

Deform bar, Round bar: ¢ 6~ ¢ 40

FBHHES : 500, 000t/y

APEREFERE « 314, 877t/y (2005 4F)

Im-4



(HFER A~ 80 :© 130,000t/y (1983, 1992, 1997 4F))
Wi 25 hodF X 2 3 (FEAFRE ST 300, 000t/y) . CC Clifpeshdasfin) X 2 K,
EAGEMEF X 2 e RM (i ERERE) X 2 0%
JEIESEM AR IR 3L A ENNAGIEA L TV 5,
=l 600 A
i BUAPHERRT « 3 E, JEZEEBMT 4

(=
e

(2) kA —BER i

1) #ETeEA
P N—BE T A EKM-2-1 TR, HiH A7 Ty T EERIF (EAF) TR L,
Z O A (Ladle) 12%F 5, b X T 0= (/D) &4 L CHigEE (CcM) T
LB ELy kb (Billet) &%, ZOE Ly MIBIETH LN, Wol- ABH L Tk
MINEYE (Reheating Furnace) (2T 1,200Cr< £ CTHNEAL . JEIEM (Rolling Mill) T
RN — PRI EIET B, JEAERR B H L C ~HERM L TR EREE R L Tt S hd,

I I I I S ml
.5 : 5

Eleciric Ar: Furmac ::!E'_: — 5 SEHE 3 513}1
I - il Scrap Yand e

|
Chaiglng Buckoe
P— il
| | puen ; x st Crllecice Systan
[REOHES B2 Bl Yard | |
‘%E'T:ﬁ ; I‘i!hr-dll" Fumaln
j | Rallieg Mill

e i :

L G -
Conanupus Lasw-g '. T 3 b 1 .; H l’ ._ " |

e . ohr MWI“C}

Steel Mal(mg Flow Diagram |

‘ Cioling Bed
Defiemed Bar S—— YT 1
Rowrd Ber T R
_I' - . - b o ] Finishing Line
T = mEns 1% Min Progess Flow d

KII-2-1 gkiH\—HE7 v+ 2

ZITE, XA F— I L IEE SN TWS
BB Bl (N —0) HCEE INEVF 33 I OVl T 24

B (KTIh) - ERIF N —F—
LPG : VAN AP AVER & -

m-5



W BRI (R Ty TUMRE) .
% P AR RR i |
EEE . TEAERE, EEENS. T OMBEEHMEEI T — & —,
R S5

2) FERAH
CEVCIE 25 b AZHRIE X 2 H: (DEMAG 8 (1973 4E), SOE #¢ (1993 4F) )
Rl AL, o TR R - RFER S IALIEEST & AT AA—F
—fx
EREFIERAN (CC) + Bly MEHHE (3aMvh) X 2J (1973 45, 1993 4F)
Ly A X30130-Tm B LN 1m
HGE BV [BINEE (1964 45, A IXBEAD) . BIfE2 KDV,
a. 50t/h ANEVF (1993 4= DANIELT L, 7 v o % —X)
FENSTEE © 7, 600WX 1, 600H X 20, 000L (mm)
HMAS—F— IV 6 AR, PRV 6 A,
TERGIMA 1, 900L/h
L a_b—F—ff& (BREHH 1, 400kg/h IRy, 225 T EREL
1%, m = 1.1 OEA 3000C)
PREEZ2.7 7 > 1 20, 000m3N/h X 6TkW &— &% —
b. 70t/h JIEMF (1996 4F, 7 A —F o 7 ' — LX)
e AL (RM) © 2 0%
a. 1 Sl EMERE (RME 1. 1993 4F) @ 50t/h
b. 2 5HfgHEAERE (RME 2, 1996 4F) : 70t/h
LERERE - BERFEL Q). BE%S Q) ORaRNNy 77 4z
— g | LM (7 FCHEfE I TV, EEHOA 2 5L
77— : (4,670m’°/min (60°C) - DC600KW) X 2 & +
(3, 115m*/min (60°C) - DC400kW) X 2 %&
22 SR K —REAME 1B N—r a3 hr—ra (THT #2003 4)

(

2. 3 BT T X LX—FE 2K

(1) =L —ffl AR

BST OBEKATCHEA SN TS =X —FanRo X 91, |l (S h—C0), #&H (kT
) \LPG BLOE N Th D, Sk — R & = VX iR BEOE(LERT-2-2 TR,
F N bRV F—DHf 2 FKIM-2-3 1R LT,

T TEEHRENRASTNDN, ZIUFERFHRERITRER & & bITFRNITREAEND b

Im-6



DT, WHRRE ERICHFE L, EARBEAHEICRNL S, XX —0—F & LTI #
IRETHDLIN, REMOMBEET —Z N 20T T TR L TE 25,
ToRLF— AL, RIM-2-3 1R X 912, 2 FEMOBITERELIT 1. 4~1.5 £12, BHTIE
L2 < EnY LT, 72k, RIM-2-4 ([ZITREFTO = 3 L F—f R Z R LT

(AT

BSI 28 & K ICE =R F—Z DT & E 2 TW= DI mEVE K (C EIl) OB TH
Slc, T—2ENDE 2005 F1% C EHBOARBEML TW5,

FIM-2-2 BST BUEkATOAPER & = %)L X —F T
AR 2003 2005
BRpN—EFER t/y 320,456 | (100) | 314,878 | (98.3)

| Million Baht/y 4,000 | (100) | 5,500 (137)
TRV X—{EEE
Bunker oil Grade—C | kL/y | Sf#4InEVE H 12,708 | (100) | 15,277 | (120.2)

(43, 892k J/kg. S EH
ErEE 0. 9554)
Diesel oil kL/y | &AW N—F—H | 3,233 (100) | 2,292 (70.9)
LPG kg T/D T 37,900 | (100) | 36,000 | (95)
Oxygen km*/y | BRI Ivav | 8, 251 (100) | 8,212 (99. 5)
A MWh/y | AT, Heast/ER | 230,508 | (100) | 204, 755 | (88.8)
TRV — A
Bunker oil Grade—C L/t 39.7 (100) | 48.5 | (122)
Diesel oil L/t 10.1 (100) 7.3 (72)
LPG kg/t 0.12 (100) | 0.11 (92)
AR kWh/t 719 (100) 650 (90)
FIM-2-3 = 3/LF—HAf
TRILF— LA 2003 2005

Bunker oil Grade—C Baht/L 7.548 (100) | 11.146 (148)
Diesel oil Baht/L 12. 288 (100) | 17.814 (145)
LPG Baht/kg 14. 162 (100) | 16.130 (114)
Oxygen Baht/m? 4. 200 (100) 4. 196 (100)
AR Baht/kWh 2. 194 (100) 2. 658 (121)




F£M-2-4 FEfEp] o X —HEES

Energy Energy/Use Ratio (%) Fuel & Electricity
Ratio (%)
Heavy oil Furnace #1 35.4
Furnace #2 27.5
CGL 4.2
Fuel Boiler (CGL Plant) 0.5 100 51.2
Others 10. 1
Diesel oil |EAF1 & 2 22.0 100
LPG Tundish 0.3
EAF 45. 1
Motor (>20kW) 38.6
Cooling system 5.7
Electricity | Air Compressor 2.8 100 48. 8
Air Conditioning 1.7
Lighting 0.6
Others 5.5

CGL: Continuous Galvanizing Line

(2) BSIIZHIT AR/ F—EH)

BSI TIIA T RILF—F —L%&{E- TIEFEH LTV 5,

22D BST M H DB = 3L F—IEEHZOWNT, LLFO L ONFHH S,

1) JEIE THER S L OREN (i) % —ERMRCTRET 77 AF v 7 1255 H LB % H
DAND X527z, (FBAEHIE = A178MWh/y)

2) V=V TEI—DT 7 U ETINIZTLENLT TAT 7 A N—ZEE LTz,
(E—#—®EJHIE = A35MWh/y)

3) BRAH/N—BEATUBEIR L (QTB) DHLMETT ) ATV L ) A RV T ZikiE L, R
DHAE Lic, (=T a7y H—'—Z—EJHI = A8IMWL/y)

4) MEVEA Y OOB A &5 Uiz, (BRERIMEIE = A7, 632L/y)

5) B AA—REFREOAr — AT LT ) AV V) A RV T HFE L, AR
HPE LT, (=7 ar vy Y—F—%—EHE = A60MWh/y)

6) MEXTFT=— NI ATy —ZEEHE—F—L L, REROALOHEIZE Lz, (B
HIIE = A192MWh/y)

7) B R—DETFu—b B—F—a L X7 BN, S R_RTIER LT, (B
= A292MWh/y)

8) Tt LT, FLEMYRLEZT a7y L —FH (R—rA b4 —FRL~N) &
FEhE LT\ 5D,



Pl EoiEEh T, &M 215 J5 Baht (£ 700 5 H) B OZhEN Ev> Tinvb,

(3) T —25 DR
ZWrF— LD ACE 235 1%. MFET METI-ASEAN PROMRRC {Z- DWW CEBADMT LT,
ECCJ 75 1% PPT Zffi» T, KD 3HOFHZEIT - 7=,

1) THRDO I =3I VDOE =R VX —{EFEIZ OV T
v I F—HEEON, REFTR2MOSE LD & 2 AP INE A LT,

2) [ZWronkn Ji|
RUERFT2 I O FIEF L OEFRRILSCER G S ORZWTF = v 7 IR A > MZOW TR L7,

3) THERpT AR O W F 4]
b, BEIT—HERON, EHESICOVTHRA L,

BST OHBRFT = L —2 W21, AR O X 5 1ZEH 20 415 DF—L A L R—mBAN L
723 W M 2 7= > TRE L ECCT N R TR L TOL T SEE RV IREETH -
7=,



(4) BIEKFTHE 52 & RE R R

BT — b A R NPT R R OWTEMR CTE 2 L 2 AT, BIE2A TH
2L Lz, BIHITATRD X 2122 %8B 503, 05 LBEEHF O H# 1RM, DEMAG B
Jr & CC, ki, 3 X OERERH % Bl - 72, BiHZWriIHmF 3 BT -7,
BUHORPLUTILL T O Z &L ThH o7z,

B E S 2M LR, Ao VX —3RRME L B b FHEEFIFET 5,

(BABER)

1) BXRIFIEAZ 7 v 7 3EEARX (50%., 36%. 14%). Tap—Tap (X 70 4y, EIITHE
13 584kWh/t Th - 7=,

2) FBRIFD Tap IEJEXHF % 1, 700°0C £ T EIF TV 5

3) RO TEUL, RIS A R LT C ElA LTS, JETAIXIERH ST
AN

4) CCOM A% > R LD 25t VEEERIC 25T E S AL TR,

5) T/D DA N=TdH5HH, BAEHAREN, FITZLo>TWine Bbii,

6) #~T/D~F—/L REOEHKITEOFETH D, AV —TWRDOI =% DF 5D
MRV,

7) LF iX7euy,

8) Billet IZFANZL, Ay b F¥r—IF I TR,

9) FoiRERFHEZE (1, 050°CHRER)
PREHIBAE A% 1, 040 L /3h, 810L/3h20min, 2, 980L/14h40min & 72> CTU /=,

10) HEH AR OBFEEITAE SN TWRY, 22O TOT—F TIH A% Tt EH 2 &
ThoT-,

11) $ipF OMBYFN A r— b a A 25kg/t TH D, (&fFe,0, T 25 &, 1. 75%DEk
nALiD, BATIHT%DT—403dH 5, 1%L LWIIIETRETHAI,)

12) JNEVE O FEZERIRE T 166. 5°C &KV,

(BB BER)

1) THEBETIINRT—7 77 %— (Pf) 1£0.87 Th-o7=,

2) JEIETY; (# 1RM) OEAR « BEIZITIEIEED ANDNEH T 7 AT 7 BN — e’
b CHIARIZAS > TED 11T BTV e, L7 > CTRIFIRBIIRAETHRA 2 R ) TR
LT XTI ST,

3) V=V TR T—DT 77 L—RiE7 V=7 L8015 Glass Fiber SUZA T &
NTWie, FmIZ 10U EHY, E—F—E ) HHITE 5,



4) =7 a7y —nEE, 6TB (\ELBEAN) OFLEOT-80, 0. 65MPa 23LET
bbb, TTArT Ly —T4EHY, 1 EBIA T T U AR T2/ EBRETH-
72
Tl LR O —Ra 7 vy —HOET 0. 48MPa Th o7,

5) BRI —7 BV, T4 6 REf~9 e

6) T AT Ly —L AT AND LT —IN—H T DB, FEOWDIFIZHONT
HRIRHY, B —RRZHB LT,

(5) # 1MBYFfEi 2l & MIERR, BEERICOWT
INEAAF OO F L J6 & O T A ROPRBE 22 SR IE 2 I E & R E== SRV B RERE LT,
BIM-2-2 (Z # 1INENF ORBEBIR DT — Z 27”7,

Stack
Oil, 100°C Hot Air
1520L/h 16650C
Recuperator
Billet ? )

Exhaust gas
Air, 30C 493°C
13,900m3N/h 02%: (4%)

Air fan

KIM-2-2 # 1 EVFE OBREERIR DT — &

1) INEFR IR
INEFE R R IR M-2-5 (TR LTS X2 IZ@EmD Th o7, KIS AARDIMEF R #R
FEORMEMEZ R L TWVDEN, BICEWIREZ TR L TW5D, IIEVEIE 2 BEK & S ICERE L
TH DN, ERIZIESTFTRETE R o7,



KIM-2-5 INBYFREREOHEME CFE)

Y GE T VATS ki i) TR T
AT ] et ZERE 0
(ZE A FEA gl (PEHAD | EARTD)
R 165°C 137°C 100°C 80°C 150°C -
H AL VE(E 110/ 95/ 120/
(b7 1, 050°C) 100°C 90°C 110°C

(AAZEMEE O EBIIARAEME, TRATEREZ R, )

2) JNEMFBH H S

JFOBA DI 3 HiTd 5, Billet AM OB OEIEL TmX400mm, Billet Mifitn» & 4FHEE TD
BRI I 18 400~500mm, Billet k& ARBHEERO L & OFRM 270mm TH 7=, (Billet
~HEIE 130mm F-6m {7, )

F7c, Billet [ZFMENS 7y Yy —THEEMA TR~ LH IS, JEET 1 o~EbI
Do 2Oy —BIUBillet OHMIZITHBERAT A FF— FRRE SN TND, T
DEEPAEN 53Tl < LS BRARFMALEEL FIZR2 o7z, 10 PRETRWE Bbh b &
Z ADHITE T 40 B> Tz, 204 — MESOBE DIEHE - #8239 0. 5mX Im A7 & o
No, BIMTIXESETES T TRERA, AFREICS HEL#H AR L Th o7,

3) TH 1INENF DI G5
RIRLSAE SRR 3 R M-2-5 (2§ AASEHED BARRE K0 @& 4 Sk LU, BUEIRE
WF & BARIREERF O BIEEND E 2 R T D, FHROSME LREREZERM-2-6 (ITRLTWD, Ft
AR, #9 1 5% DBEBHHIT S /TRE & 72 5

KIM-2-6 # 1INBYFE O R KIBEGHR

Ll istiiT] AT FETH %

g, A 9.01X21.5 | 9.01X2.2 (F0.5mTHRER) | 21.5X2.7 [9.01X2. 7
FEHEEE  Ta(C) | 165 137 100 150
HEEE  Tt(C) | 100 90 80 90

JEIR TO(‘C) | 30

HAHE | Qn = [he X (Ta = T0)**] X (Ta = TO) XA (W)

HEA | he 3. 26 2.56

HE 5 Qe = 5.68% ¢ X {[(273+Ta) /100]* - [(273+T0) /10014 XA (W)

Bt ¢ | 0.3 (Aluminum painted surface)




BUTE D i aEn Ql = (Qn + Qe)= (362, 889+120, 965)W — 483.9kWh/h — 1, 742MJ/h
HERERFOKEEN | Q2 = (Qn + Qe)= (49, 966+161, 498)W — 211. 5kWh/h — 761MJ/h
&IPS AQ = Q1 - Q2 = 98IMJ/h

Fuel oil saving = 98IMJ/h /41.934MJ/L = 23.4L/h — Al.54%

CHE, BUEMELL T O 80°Cad T A E, AAlid I OMIEE T+ 5, itk
DEELTD)

4) # 1INBF ORBER A
PRBHE TC EH] 1, 520L/h DRBEIREEICSOWTRETT 5,
BST X0 AF L7k 1C Bl DR G | HEERIS 2RO X 5 ITE L TRREEIR
REIZ DWW TR D,

PREHILRG & 1,520L/h —1, 452. 2kg/h
PRIGE ] 25 KBS & 13, 900m*N/h
C EHR TR - C: 86. 22%

H: 11.51%

S: 1.87%

N: 0. 30%

Others : 0.10%

PHERABEZE K& A0 = 10. 80m’N/kg-0il — 15, 683. 8m®N/h

FRERID Y PRBEAT A & GO = 11.442m°N/kg-oil— 16, 616. Im’N/h
PR Z ABE T A & GO’ = 10. 153m°N/kg-o0il— 14, 744, 2m°N/h

ZOFER, BEFRZER T 7 > FRIERES 20, 000mN/h) /B ST B 22K & (13, 900
m'N/h) 1%, PERRAMEZC A& (15,683.8m°N/h) L0/ nZ L Ens, ZoEE, FOR
HENSRALTHDIETTHD,

BT, HiM D 25kg/t DA — BN REAEL TS (k1) T, SkomibicyEER
FedEi (22 ) ITRD X D122 D, (k122 Tl 25kg/t DFk 2 L HEX HRDH,
—HREVINRVZNEEZOENDDTHRWE I DA —LEE LT,)

INENFERE ) C EEJH 1, 520L/h fif FHERINEVFERE 77 40t/h
Ohn#EvFEgE ) 50t/h 1% C EjH 1, 900L/h fif )
A=)V DS Fe,0, 100% (Fe = 70%, 02 = 30%)

A — AT B8k A ¢ T00kg/h (= 25kg/t-Billet X0.7X40t/h)

EROMLICETBESR & 210.6m°N/h
el = 1,002, 9m°N/h, ZE &= 792. 3m®N/h




BST H# Clx, HETAHIZ A %DMBENEZTENTND, BIED 4 %DBENGZENLTND
bOLET D, ZHUITHETLIRRIZEL[REITRO L 127D,
fedd & 4 % S 2 RFIZEE © Al = 3, 655. 6m°N/h
[RFEC 0 ALXO0.21/(14,744. 2 + 792.3 + Al) = 0. 04]

I HET A & 21, 064. 3m®N/h (= 16, 616. 4m°N/h + 792. 3m°N/h + Al)
oL X HET A & 19, 192. 1m®N/h (= 14, 744. 2m®N/h + 792. 3m®N/h + A1)

PLEDS AR N> TV 5 285 B1E, 6, 442m°N/h (= 15, 683. 8-13, 900+1002. 9+3, 655. 6)
LR T RT=NHELNTNDHZEREE HDOED &, 20,3420°N/h Th b, T72bb,
GRERDN D Ao TN D ZEREITEER DK 31 7% LBE SN D, (728, T 2 CIEmb kPN
SHTL 2 AZETEEL TN D,)

OB, BB (ERHERE) 2O EATARWVWRETH DL L E XD, HKR. PR
BRI A S TEORREAETMORETH D,

5) ZEXtbE T TR DR

a. EEROZERLL
P AP EERREITHE SN TWRNA, BEOT —X2 EBVHETT4%ET 5, FEEE
DOHEAGZE K EITATR OB Y | 20, 3420°N/h TH D, UL Billet DERKIZHEDILHZEL S
BENTWD, Lo T, YEVAFOMBEREN 4% ThoThZERIIL1.235 (=
21/(21-4)) TiF7e<, 1.3 (= 20,342/A0) £ 725> T 5

b, ARZERALHITHD L, Z5tE n = 115 ICLEBE, Ay —LORERLH
TED IS L UE LTI PR %,
23Tk, FHNE A LTT 0T =5 b OB R R AR L, B
22 hR—ATED LT RETHD,

RFZE R 2, 352.6m°N/h (= A0X0. 15)

A — VIS 28K & ¢ 501, 5m°N/h (= 1, 002. 9m®N/h1 X 0. 5)

ERE 396. 2m°N/h (= 501. 5m’N/h X 0. 79)

KWL D PET A & 18, 863. 4m°N/h (= G0+2, 352. 6m°N/h-501. 5m°N/h X 0. 21)

MRHLE P A& 16, 991. 5m®N/h (=G0" + 2, 352. 6m°N/h — 501. 5m°N/h X

0.21)

eI A Ol H#EE: 2.29% (= [2,352.6-501.5] X0.21/16,991.5 (m*N/h))

Ja

L7=no T, A EDZERIbiX, 1.12 (= 21/(21-2.29)) 725,

T T, BURZERM (n=1.3) 5. m= LIS I LEEASOBRBIEIRNEE KD D ERD
X927, HETIE, BRI EE D 20 O A 8 & IRERBU D 5y DOHEAT A B D JINEL

Im - 14



WCHEFTERENAREICRD EEZD, Tl EVAFOBEDO T A — N RAEIHEDN
DI HEN A &L, B TIE 20, 853. 7 mN/h (= 21, 064. 3 — 210.6) |, tiE#4 (1% 18, 758. 1
m’N/h (= 18,863.4 — 105.3) & 72 5%

FHRL ORISR
HEH A DR : 742.2°C (bbb DrT5,)
PEAT A RE 1. 381kJ/m’N « K
SAKUREE - 30°C
C EhFE R 43, 892k J/kg

HIC& % C HEill & Oxkg/h = 66. lkg/h
SR {[(1, 452. 2-0x) kg/h/1, 452, 2kg/h] X (20, 853. 7-18, 758. 1)m’N/h
Oxkg/h/1, 452, 2kg/h X 20, 853. T)m’N/h} X 1. 381kJ/m’N « KX (742. 2-30)°C
= 43, 892kJ/kg X Oxkg/h
HIRER 4.6% (= 66.1kg/h/1, 452, 2kg/h = 0. 0455)

+

72U, FEBRTII A 7 — VB (BRORBEC X D58 MB35,
POV EN (= 5. 588M]/kg-Fe) . A4 — /LB (= 0. 9M] /kg-scale « K) . S5 ELE (=
0.699 MJ/kg-Fe « K) Zfliv>, S MBVERE Z 1, 050°C & 94U, 9 1, 746MJ/h OEE|ZHH
U DB MEE L 72D, ZAUEKT 40keg/h OBREHHICHYS 95, LR -> THITE %
PREHIIE 26kg/h (= 27.2L/h) . FI 1. 8% DEI & 72 5,

6) LFaL—F—DhR
L o X b —F—([IHM-2-2 |TR"T X0 REeBEL Thin s b s,
#1MBFE OB CHEA AR 742. 2°CTHAUX, HARDIETHRD IV TV 5 FEENRNL
KL 35%, LF 2L —F—HREIT 460°C, TEZEAIREIL 310CTHD (72771,
EIHOYA T, SAKIRE 20°C, EXM 1.2 & Lz & &0 HEMH),
BST OGATX, SR N6 DR H D720, BRBEZERDOT X TR L F a XL —F—
ZiES TWVWRNWOT, BEHEITREITRDO X IR End,
- BUR -
IRBEHEN A DFFHEDEE 1 Q = 20,717, 754k]/h (= 21, 064. 3m°N/h
X 1. 381kJ/m*N/h « KX (742. 2-30) °C)
FERZER N BIATEVE © P = 2,466, 555k]/h
(= 13,900m°N/h X 1. 3kJ/m’N/h « KX (166. 5-30) °C)

PR DBV E: F =63, 739, 962kJ/h (= 1, 452, 2kg/h X 43, 892k J/kg)
PRBF O E R 100XP/ (F-Q+P) = 5.4%
JFEEAEN R 11. 9%

(= 100XP/Q = 2,466, 555kJ/h/20, 717, 754k ] /h)

Im - 15



He

K[TERE % 310CE LT=5E (HEVAEBREDOLA) -
TRAZELE N HIATEVE . P’ = 5,059, 600k]/h
(= 13,900m*N/h X 1. 3kJ/m*N/h « KX (310-30) °C)

BREFDOEE A 100 « P° / (F-Q+P” ) = 10.5%
BEEARIIN 2K 24. 4%

(= 100XP> /Q = 5,059, 600k]/h/20, 717, 754k]/h)
L7=mo> T, BREFOEIREDOWE DX, 5.1%E 725,

- ZELE 115 BEOEHRE B10°CIZPEY) (m = 1,15, HET A EMNWAHELE) -
TRAZER N HIATEVE © P” = 6,747, 832k]J/h
(= 18, 538m*N/h X 1. 3kJ/m*N/h « KX (310-30) °C)

BREFDOEE A 100 « P” / (F-Q+P” ) = 13.6%
BEEABIIY 2K 37% (= 6,747,832k]J/h /18, 538m*N/h X

1. 381kJ/mN « K X (742. 2-30) °C)
Thebb, BRE TF D LT ABNFLIZD, SHIC3 MHIRTEHZ L1tkd, 2
AUFBLRICRT L, 225 E 1.3 00 LIS I FRSALEREREE TETH L LY
A BREFOIEE 8. 2%, 124,6L/h (= 1,520L/hX0.082) &£ 725 Z L &R LT 5,

7) BB DZEEUR AIZOWT
BA OO K& SIFRTdR o X 512, 4R Billet #AMD) ) 2m® 23 IEBH, Billet AL O
BLOBillet HAIXZNZH 0. 5m° 2% 1 BERIC 50 [B], 45 30 BRIBH < GRIERF 1T 40 B
THoEN, T TR 30 E Lz, £ 0. 8m? 2N F HFBIRRE I Y 4 5), L= -> T,
JFARRTIL 2. 8m* WHE B DIREETH 5,
FWNENREPalzay hr— L EINTNDEEDI EThHo=, EXURADHE IR
Im/sec ZHAZ % AHEMED B 5 (30°C DA 0. Tlm/sec T 6, 442m°N/h D242 AN ATHE) ,
SFIEE BT BHEA L~ T AN D DZERIR A, WNERD D D AP IR D 7= iz +
1~10Pa (KA 0. I~1. 0mmH,0) IZfRDOZ ENZEFE LV, LavL, @5, FEREITFER
HETITOIN TV DL ENZ Y, TOLEIXEET ADFE N EEET HMENH Y | ik
JNEVFETIE 1, 100~1, 200°C TR -2-3 |27~ F £ 912 1Im = & T 1mmH,0 (= 10Pa) (ZAHY
HENbRTWD,
LMo T, FREIR (+) THHB, ZNEESEIET 2 EEEEA L~ LTI (—)
JEIZZ2 > TW DO AREMED B U | AIDREGIRAT D LB D,
F7o, WIRBE AR BB AET D05, MPEEAN Y BTV TIREMEW, BPEHE B
FBA NS S REBRBMRIIH LN T2D T ZCIEER T 5,



Furnace pressure

Increased /Radiated

flame

Reheating Furnace ~/
Billet N

<— Hearth
w_ Hearth level = 0 mmH,O ‘

-
—
"~
A
_ A
/ Decreasedched air

| 1m = 1mm H,0 in reheating furnace |

KII-2-3 AT & 2250z A, AR HOBIG%

8) B Billet ZJFICEEAT D & LEEGE. ENET OBEIETRC 25 0,
Bl Z1E, 40t/h D Billet Z LV 100°CREWIEE THEIZHEA LIZHA.
W@ () oEL : 0.507k]/kg - K (100~150C)
Billet NFFATeEAE: : 2,028, 000k] (=40, 000kg X 0. 507k]J/kgK X (130-30) °C
PREHER R (100°C24 V) : 46. 2kg/h (= 2, 028, 000k]/43, 892k ]/kg)
ZAUT 100°CY © OB E T 525, FEERIITEIRICRDI1EEDT N TH 5B HEDN
W2 D72, PRBHEITHED S HITH X 2,
L7725 T, Dot Al L TRENEAL TV Billet Z{RIEAR v 7 ZETHRDL, KD
PURIREATEZ TRALETH D, EHI2.600CE THATE 2mEY 7~ 7 (Lifting
Magnet, 600°CE CEEM W) ZHMTIUIEREMEILT v 7T 57255,

9) H1MBEYFOWEEE £ &0
H1IMBWFOE TR F—IZ L TR_7=Z & 2 ERM-2-7TI10F & D TRT,

F£M-2-7 # 1MEBYF DB = F /X —%R

PINES Tk, A IRBHTTR R X OVEIE

L | JFEPOOBEERD | FAERRRRILICE D . A98IMJ/h | A23.4L/h A1, 5%
T (U@ 165°C)

2. | BRBEZER L E TIT S 7Rl E 115 LLF &9 5, A27.2L/h A1, 8%

FRozeR 1.3, A | (AT —nAlkEned5,)
r—)U3EA 25kg/t, b | FBRRERS S X FEEZER IO
NS DIRAZER31%) | nU—E &2 hr—/L4




3. | ¥ a~b—F—#E | B RR (TEZERURE 300~ ZERIEARZE 1.3

WhET v 745, 310°C) FCMEMNREL EFH L5 | AT7.5L/h A5, 1%

(HEARE v IZRT) 2T %, LxFaXL—F—RX 7 F | R : 1. 15

v ARk b ER e E TR, A124.6L/h A\8. 2%

4. [ FRBR A /NS < | BAZEREZHD L, WEERE 71 | BVHGRED,

5. BOMEELS T2 | V0ot o Xk oicT s, FRCAEE SUE A S

& FIEZ B %, eSS/ T8
5. |miRE Ly FEEAST | RERyZ A @SIBHY 7 -~ 7 | 100CT v 7T,

%o i A\48.3L/h A3. 2%

INEVFRBEE B CIX BRI Z T2 2 EMKET, TNERSGICT H72DITITHIfE T X 72
WVRAZELZEZROTHERSH D, LFaX—F— |3l OWENBETESH L)
B PR PR 2 BT, HRD b OB NS D Z fifb 5 Z LS E L
VW, EBIT, By MIWVSTABRTOTIERL, TEXHRYEIRTHFEAT S X O
ZIE, BRIBED AR—0ORE., SEY 7 - ~ 7 ORHAEZBRFTTRETH 5,

2k, R-2-T OFRIFENENHEMTHALZBOT, (IEDFENTWDHH, 2
REBLLUTCSGE ., IRITZDOEFHIR LRV ATRIENRH 5,

(6) EA. HhEiklc o\

20

1) EXRIFOETHEE AL E
225 FUESK 1 B4 (2006 4E 10 A 29 H) T — 22 AF LT,
Fhizcks e, 29 b — FOEHET

AT T TN 3MEl, 13.1t+10.2t+3.4t = 26. 7t

Ko e By TR 63.5 %y

HHEED 84.5%

FeFR & - 46. 19m°N/t

KT 6. 75L/t

CEVARE 584kWh/t (Vi 431kWh/t +F58H 153kWh/t)
Lo TND,

B NX—DBLLTHIVUL, BHOWHERENRRYENEBbhs, BR, kEH (T
— X372 L) BLOSTHIE BRI AOEDEDILTND BN, BEE Y BENE
ZAERBDEDIRD DOERGWBIRIEL TWDIN AT Ty TOMWRPENNTHAS D, £z,
S A R CTT L T B,




ERIPERI O E# l., EBT (Eccentric Bottom Tapping) #EEDEA, HEEV T v 7D
WDOAYT T TEAPLEE (R OTHE) . SDICAY T v T PEEORMEIT O Z & &4

ZLTZV,

2) 25 NUVRSASE, X 1T 4 v b OB
S~ OFHARRIH 25 N ABHICIZZE R ST SN TR, X T 4 v a2 lidh—
L& D0 FRE LVEDIL TV W OB A LT s,
25 MIVRERE, X T 4 v v allEBAL LTI DT LI ERMETHA DY, T2
TIEZDHRICHOWTHREAET 5,

(1) 25 b Mo E
FANIZ A= DTEIADE > TV D IRIEDHEFE A~ DO FHAR R kT2 L B2 M Lo
SN EE AT 5, KM-2-4 [ZHEMMM 2 =325, SHETIgZ R~ LT\ 5,
B, OO B & NI Ot K75 5 OREREAD I & 5,

| 6 1,800mm
< > Refractory su rfacej
¢ 1,600mm 21,600mm‘
< : >
R A _ D Molten steel surface
1,800mm !
6 /
14

BII-2-4 25t #8725 OEE

FHRSME
Vg JEEE T = 1,650C, ®EE= = 0.28, M 2. Om®
[P IREE T = 1,500C, E4TE ¢ = 0.85, [HifH 0. 54m®
AR T0 = 30°C
VAo LB 0.867kJ/kg + K (V8HIEE 1, 600~1, 650°C)
SN IR SRR IR - 3247 (= 25t/(3X0. 13%m®>X 2m/min X 7. 85t/m?)

(CCMIZ 3 A T v R, BHAZEE 2m/min)
B HEEEN = 568X ¢ X {[(T+273) /10014-[ (T0+273) /10014} (W/m?)

A 7> & OBRETEN 435kW, 232kWh (32 43f/[8])
T A 5 OHESEL - 257kW, 137kWh (32 43R/ [E])
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BT ORGSO 369kWh = 1, 328, 000k J
VARSI % T & 61°C (=1, 328, 000k]J/ (25, 000kg X 0. 867k J/kg * K))
WEEZHEH LG E, TORE N L AT, WREEER: TRITN 30°CETHRIND,

Q) T4y aDBA
BAEDX T 4 vy allZHBNREL THIN, Lo B0 A= TV, =
OFPAN S SN DEHATHmMOLGAE LRI L L O ICHE SN S,

e S

Vg JEEE T = 1,6000C, #ES=R ¢ = 0.28, ML On®
(ZoT 4o EEOESETD,)

it KA BT 4 Y a WO L~ VEEHA A HIZIE—EIC
TRz D72, MikPiEH O ORI EE T 5,)

FREFLLE 0.867kJ/kg « K GAHIEEE 1, 600~1, 650°C)

Z T 4 v Y a NI« 32 %)
e & R C XA - CRHERT 2 &
ZUT 4 2 IR D OWESEL - 157kW, 84kWh (32 43f4))= 350, 333k]J
TRHMIR LS T & 16°C (= 350, 333kJ/ (25, 000kg X 0. 867k]J/kg * K))
EEMER LGS, TOMRE 0 AT, FIEER TRITHN8CLETHRENS,

UL EORER, WshE 2 7 4 v 2 CORERTEIX, 38CLRLND, T72DL, Bl
£ 1, 650~1, 700°CDOELI Tap L ZFI 40C LW TIF D Z ENATRETH A 9.

Z D 40°CITHI Y 5 E IR, 867MJ (= 25t X 40°C X 0. 867kJ/kg « K) &L 720 | B/ 1#
FCIL240kWh & 725, 2L 9. 6kWh/t IZFHHY T 5,



(7) BESBHOT XL —2W
4 BME S FRIIOBIRCl -~ - 45, THMOBLARIFIC LD, FEOE <0
WRIRES 2 ERTE T, SHROIAMOT +0—T » ZITHIE LI,

1) JiRodkE

- TR TEN 0,76 FRE LK< 0, BINO T =B (15 0. 85 LT A3%5R) % 34
STNBHEDZ LD T, 1FELE LT Y —IZ L DR (BAF ABERRERE OIS %2 &
te) DA TR O M 2 HESE 5, SR X 0 BRIRIR R L OVE E SR ORI &
HEENHRBIFHEKD,
EERUFITIERNE S O E /2B APT S H D FEIZ EAF (SOE) O 1= ERHR OMFT # HESE 35,

NG LD AV v MCOWTHAHSE R -7, AU v MIEERZ FiRicRT,

ATHRSAE - Jul. 30, 2006 DE ST —& —Z4EH
EH)E S W=28, 335 [kW]
J1% 1 0. 76
HNES Q=W cos 0 Xy (1 —cos0?) =28,335/0.76X0.65=24, 234[kVar]
TR - Ty=14. 02XR[B/M] (2004 FELE T — & — &AL )

R: RPN T 15 4 KIELhEE ) 8D 15 43 KB B X 61. 9T% DR Sy
TR (RSP A A L 7o)
JIERH R IR~ — 2 0 Q =28, 335X0.6197=17, 559 [kVar]
FIRUGERT « Ty =14. 02X (24, 234—28, 335X 0. 6197) X 12=1, 123, 002[B/y]
JIRUER « IREeEPINE IS — A%

1=2Q/ (WX0.6197) =Psin0/(Pcos0 X0.6197) P : ZIHE
tan 0 0. 6197
0 =tan(0.6197) =31.786[° ] cos 6 =cos31.786° =0.85
o T, 2004 FFEEDOHITIZSIHRE 0. 85 LI b & THIEHREITINE S/,
NRGFE0.8BULLTHZLIZLDHAY v |
ARSI D X 5 IE L7 ilERER - K 3.4 /4 (3 /B &ARGE)
Mo T, BRI 3 TN 10 5 OBE D AIEETH 5 O TRERR i EAF (SOE :
Bl 60) Ha v T oW —DiEH LB 2T — ¥ — %k LT 5725 IRUGEICE T 2 it
EMZDHZEEHERRT D,
FREFEIINT — X — I X A TH D RS OBIIERBE AT 5,
Y T Y — O E B A
[BLEER O N R&kFEa T =R BEOHEH]



B4R (Jul. 30, 2006) WAR ST 2=V S5 o

No. iR ) VAR mEhEES) | 1% 0.85 | J1%0.95
W kW] cos 0 Q [kVar] [kVar] [kVar]

B16902 | 5% (E&EMH) 28, 335 0.76 24, 231 6,671 14,918
BI 10 RM 2 409 0. 64 491 238 357
BI 20 BI 21~BI 24 fid#& 1,501 0.73 1,405 475 912
BI 30 RM 1 2, 288 0. 69 2, 400 982 1, 648
BI 40 BI 41~BI 44 fid& 4, 169 0.72 4,018 1,435 2, 648
BI 50 EAF (DEMAG) 9, 801 0. 87 5, 554 -520 2, 333
BI 60 EAF (SOE) 12, 266 0. 80 9, 200 1, 598 5,168

ii#5) + EROBUROAFPRILOZEFIL Jul. 30, 2006 DFEMEAHEH L=,
- FHAEEC

MNES) : Q=W cos 0 Xy (1 —cos0?)
NEGFEa TV —AQ (cos 0 ,—cos 0, ~H)
AQ=Q,—Q,=WX (tanfO,—~tan6,)
=WX ( (1—cos0,%) /cosh, —+ (1—cos0,?) /cos0,)

2) K7
- BUGRERRER RO R o T I 2K o TEER L TR Y | A B O - RFHZ LY
AV EHEINIC X 2B BN RO B DO FTREN D & 5,

&4 : EAF (SOE) Inter Pump Return No.6 (IM(C) 110kW)

HEEH - COM B HKAR IR ER AR O T\ D,

JEZE T4 : RM. 2 FISEIKAR 7 No. 2 > 7 (QTB-RM2)

JESE T4 RM. 1 - HIKAR > F ISR I R2BIRRE TH - 7= 232 D T35 O KR

R T HEOLHOMEITHFT 5,

VoA =2 =N K B LB

CHUROWRZ MR L, R 24 VN = — T L DRSS T BT D 2 L1
LB EBHELHET D,

- BEHOFIE




oo lution N To close of PR E RS R i
(all head) ~ Tevorution o valve (@ Ho Lo) |
Hb - S ]
O Ha Hr--cmmmIEEIIIIIIIECC T
S
fﬁi B+ BLIR 0Dz i
) Ay (@b, Hb, Lb )
o W4 [
Y0 - HH A D IRTE
Hl’l Q E . H:Hn/QbZ X QZ e
.
[
[
[
- i ‘
[
i: C: HEE X 7 %D
0 EI > TR A
! Qa Q(flow) ( Qb, Hn, Ln)
| w LR BRI
(axis power) i i i Ny
Lo I !
Qb i Qa Q(flow)
Qo
(AR 7 DRI EIZ L HEE SO FHE]
- FHEFIE

a) BUR OEEDRAE C )i T (Qb, Hn, Lb ) ZHIES 2,
BL, Hn:HHABEBREZRW R 7O, L  AJED
(Hn (X 2B O MERE AR b iR S S IKPUIHI R 25 & Qb L O EN DL RO D
ZEHHETH D)
b) BLR OVEREREAR ED A S DOFE R ( Qa, Ha, La ) &ZRD D,
HIR 0C 13RS A B D R TH Y . H=Hn/Qb>XQ* (721X H=Ha/Qa’X Q) Th 5,
ZORAEMHEH L THifR 0C ZIEE LIUROMERERIFR & OZRA S(FE72IF CR) RO D,
¢)C M CHEIET 255 DOR VT AR Nn 2RV RD D,
Nn = No X 4 (Hn/Ha)
d) [FI#53L Nn C C fUEERRF O #Eh /) 2 Ik O TR 5,
Ln = La X (Nn/No) *



e) BUROFETHIPR Y 2R Z 7 NCBERT S 2 LI L 2B ENEEHET D,
AKW = Lb/ 7, — La X (Nn/No) ® / (0 X nu) X0,/ 1,
fBL, Lb/n, = Lb “(ASEN)
N @A YIN—H =5
Nue : CHTODA /3—H —EliRRFO B
N pw Mpe o A CIRTDR TR
o, BEBRIABPKEVIEEABHEITDOT 5,

3) 77 &7THRT—

 FEIE T« RML 1 INENMFEIREE 7 1t U — (90KW) 134 =il 24T 72 > TR Y (A =X
—HEOBANC LY &= n AU L 2B O TR DD, L, A >3 —4
— OIS 7o o> TET 1 T — ORI 22 TR EE % 5 6 T BERRER AR~ 0> w] 255 48 oD 3
AR OBRNPBLETH D, R2 BT IZOWTIIRHETH S,

- BT AR EERR IR U CIRELVR AR B (600kW X 2 15, 400kW X 2 7) D BIHEEHHIEIC L 24
IREENTRDON TN D, HAY—TF—7 7 COFHAFEIRFEETH D,

VNENFIRGE 7 0 U — A N —F — 538N T D355 Ot
WREET 0 U — I XEENERR S TR Y, BIEEALEE L TER D Z ERHBRRVD TR
IR TEERRE (F/ITF =R 20— L. &7 —A@IIAT
VAR G K OVRE A JE £ 72 iR tERedhi#R s H R 5,
UINENFEEREE T 1 U — O Rt ]

EHR S — A XSy J&\ & [Nm®/h] AR [h/y] | B EIE AKWIKW]
CASE-1 Q, T, AKW,
CASE-2 Q, T, Ak,
CASE-i Q; T, AKW,

AL, AEIEAKW ZKRATRD S, (2. 1. 2 (1) 2) N 7OHEBM)
AKW = Lb/n, = La X (Nn/No) */ (1 X nuw) X 0w/ 00
L. Lb/n, = Lb “(ASEN)
N AN =F=3E 5, BRTOA L /\—F—EiHk O BB
Nian N i Ay BAITOREEMERN R
Mo T, FHOBBENRITKRD X D15,
A kWh = AkW*T +AkW*T,+ ~ +AkW*T,; [kWh/y]



4) =7 —ar 7L yh—

=T —ar Ty —OE KT AT —a T Ly —TH Y H O UORE
LA Tr— R/ 7 rr— @RI L 58 =X —# i3 ThhTnd, AL,

SO EENEHDTZOIITBROEEZEZLKEOEEBT a7 Ly —ORBHE)-
ARPRILORWIM 1 WL E) IS 2 8kelE 2TV, £OT —Z —DfTic K&
By - i B~ OISR IS T 2 ME 21T 2O WER H 5,

- ZESMEFEOHI (=7 — IR R B EZE ) AVORM, 7 r v —{b/i L) B X ONEERE
T ORI TR 22 =R FRE T H D,

5) EETHIZHBIT D HE Y —7 o ZADUGE
- IMBMFERMHHBEDBHEA % A X v 7 0 B 8 bic X 5 BUE R O,
s FHET A DT — T JEERED BB S — 4 v ADUGEIC L AR AR, T—7
Jb JERERE DN FEIEFFHCIRRE IC & B O 6 Tl E R THEIR SN TS DO T . 7 A R 7
FR X B EIAICEIE 23R T CA I e AW L 2EEN &KL Z L 2 {5,

(ZEHRDB L)



3. ¥ —-U—TavS

3. 1 A

(1) HEF
2006 4E 11 H 17 A (&)  8:30 ZfIBAtE  16:30 =

(2) %pr
Twin Towers Hotel., Bangkok, Thailand

(3) BIF—+U—Tva v I RBRRENE

7 75 LTEE No. \RT, BINEITHRER 50 AR ThH o T2,

Z A HIE ISIT (Z A Sflhas) OIEEDOFEIT, 36 KON BST SRR & 2 Wrks RO R
DdoTe, ASEANINDIIVL—37 AV RRUT | BEORT 4 U B0 BEHPESED
B X —IREFEF D ST,

ECC] B IX H ARDBEBLIFER OB = VX —IGE & LTkl & BRI DWW TRE L,
ASRIOZANZEBT DI T =38R E LI =R eI, T E CEMS
NTEEZL OEEICETRDLERZHRE TR/, —DOPEEITEREZY TEYO
RATH-T,

(4) H#H
2 A IR
Mr. Tammayot Srichuai Director, DEDE, MOE
Ms. Amaraporn Achavangkool Senior Scientist, Technical and Efficiency
Promotion Division, (DEDE), MOE
Dr. Prasert Sinsukprasert Senior Engineer (DEDE), MOE
Mr. Sarat Prakobchart Senior Engineer (DEDE), MOE
Mr. Hin Navawongse ISIT

Mr. Somchai Khamphoo Rolling Mill Production Manager
Z Dt ZEL,

ASEAN Center for Energy (ACE)

Ms. Evangeline Moises  Chief, Information & Event Division

Mr. Ivan Ismed Industrial Project Officer, PROMEEC
<=7
Mr. Ghazali Talib Principal Engineer, PTM, Malaysia
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A RRTT

Mr. Zulham Lubis PT, Krakatau Steel, Indonesia
PSR-

Mr. Loreto C. Carasi Dept. Of Science and Technology, Philippines
ECCT : EHBR= =TV 7 Bl e Pk

W BRSPS

5 A S
2 A MO—ESIHEIL 35 A FLE Th -7, ZMEXBRAFOIZD, FEMIEAY]
Th 5,

3. 2 EBIFS—-U—TTavTHER

T I F—iF. BB 50 AT OBMENH Y | Dr. Prasert Sinsukprasert (Senior Engineer
(DEDE), MOE %A ®FP) ORI TEOH LN, EIF—7 v /T AL « - IZRFFLT
AR

(1) A== 7 tlLEF=— BEEBLUBREOR)

1) ACE

2 [a]}% SOME BRI D ERTTd > 72728 ACE @ Dr. Weerawat 23KJif; L. Ms. Evangeline
DD A ¥ — % FE LTz, ACE X° PROMEEC Dff HL72/RMIZAAE V. ACE DFT > T
LT N ENT,

2) ECCJ
H A PR S B Al (METT 38 K OVECCT) 2REFEL THRE LT, AP nd=2 o
B, g RO OWRPL. BARD ASEAN ~DOW ) « Bilik/e L& Lz, £-4 RO
ERET DRI DUV T D )~ DI &k~ Tz,

3) XA ISITAR#E

Mr. Hin 2NERHHZER TOZXNAF—HENLNZ L 2FH L, AR F—OEEN
BRIz, 2O I FICERIPOTIERBRE N L S SMLTWD LR ST,

4) %A DEDE {4
Mr. Tammayot Srichuai 2MRES &I, D 60%ITEA SN TWDE, BARLE L,
PEFETIZZD 36%EHE L TW\D, SRHPEEENRBIHE L TWDHN, EEELET X
NEX—DORHN S 5, EEC IHE), B =¥ —EZETHIMZ KIS S L Hicd
X Th b, ZAIEASEAN @ EE&C {HFENDO LM/ A9 LR B, % L TARIOIEFENC
DUNT ACE, ECCJ, ISIT 3 X UMWz AfLd BST IR S 47z,

(2) Session 1 : #k#fFEEZED EE&C (2O T
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1) Overview of Steel Industry in Thailand (Mr. Hin Navawongse, ISIT)
BIE B2l > TH A OERHMPELE OB E 2R~ BT,
X A OFFRIATEENZ OV T, 1998 AIXRTHED 800 J7 b U B L7243, 2005 4R121%
1400 )7 b o r < ETHIM L7, OB EL TN EED 2006 FFIIRTFD 15% 5 07 D
RiAB Lo TWD, By b 2T 7 BGEHi, A > FHBEDTA S TND,
ERHCIFR G T O XV F—FHRMA DRI TN D, Faltl 3R 2 IZREAL B L L
TWDHAN R BN D, B TIXEFEO = 3L X —EE PR K TR 1/5 25D T
Do

2) Overview and EE&C of Steel Industry in Japan (H 9 AELFA, ECCJ)
HARDEITD I = I )VBIERFTIC B I 58 = 3V X —JEERRI-SOH AR DUV CTREE 2 5t
AL 7=,

(3) Session 2 : #kHPEZED EE&C Fif 5«
1) Case Study 1 (Mr. Ghazali Talib, PTM, Malaysia)
F 9", MIEEIP (The Malaysia Industrial Energy Efficiency Improvement Project)
OB B > 7o BN OV TIL, [ 70 757 b & OSKFHPMp SLE R FT D —
X —TEERE N H o 7=, BITEH 600 7 RM 203> TV D, MBFDO L F 221
— B — IR RS TR MEL . —B oy ) —REEmL —BEe L, =73
Ty —TEERA KN DAT Y 2 R 72, BEATLHK KR > 71 VSD 1k
L. 25%DEIHIZ ZRK LT,
Z LT, SR OE & IS 2 BT DRI ENC OV TR H Y . Z OF%fHIC
£V 440 7 R DHIEATE 7259,

2) Case Study 2 (Mr. Zulham Lubis. PT, Krakatau Steel, Indonesia)

Krakatau Steel |JVARIE JLEL-FE XU -[EIE R 2 Bl FAEPE & 200 1 b o DR Ak

WA —T—Th b, 22 TIET AT —0D 30%% N-H A (FITHELE TEMLE T |
60%%E/T (FEIC BAF THE) . &V 10% &AM E L CEETHE - T\ 5, HiE

TOTFNF—a X MHERT 2% ER>TND,

BrRRRELTE, MTEHETAEZAZ TP, AT TDRy hTFyv—U%

T2 (530°C). Bl b OUERFRHIELNE & (RIE A S—8 A, EAF EAEa s ha—

VB TR ~ ORI INBSESE THEM A Y v MY 9410 T RV Th o7,

3) Case Study 3 (Mr. Loreto C. Carasi DOST, Philippines)
21D S —BIERAT, 1 ALOHSH A v F THOE = RLF—JEE OV THE SN
7=



B S— TIHIZR W TIEL, INBYF Q2R HFNEEEE & BE O S OSSR A
Bilk, L% 2 X b —Z —OECscHL, S OMBEHIR, N—TF—D X T ) AR
b, B=% VU U8k, Ry 7OEEUE, EMEZERImA L, BXOTEHZR &0
ITONTND, IHIZ, ARV F—T N —T 2L T\ D,

HEH A~ F T, VAT AEOIEF), B/ — T8 & FEROEE 2 X o 7E
BCTH XX > =FHFHHTH -7,

(4) Session 3 : SkHHPEZE DB O EE&C F451] (X HFHE%. ECCJ)

(5) Session 4 :BSI #Ekprazrts F# e (Mr. Somchai Khamphoo, BSIT)
BSI 7 b = /L £ — 2R S ORGSR & A T T,
SAMEEICREE . TR AX —HER R ST, BRUF - IR TG T N — A il L
TWAHD, BARDEGAE LT T, BREIOIZO REN LV ZEEIN TS, BEHE2
DOINEIF T, ENIHKES VN ELIFE THE SN TWD, £D72H, BST TIIINEYFELH]
BREHEBEZTND,
INETIEH, BREIAGOBIERY A, 72—V 72 U—tE, =7ar7 Ly —4E"
45 9 TH H OSETEB) CHEMAY 2. 1 i Baht O E EIF T\ 5,
FAROBWTIE, MBVFOYEE, =7 a7 Ly —olwiue R, EAF AR 7
DEEME R, STEAOHET ZIEH, HEHEOWMLF T 4 v a HA—5RE, By b
DRy bF ¥ —VHEOBEPIRE SN2 LRI ST,

ZHICBIL T, BCCI b A R & LT, MMEVFEDZEAK L, BEEVRIN R, JRBEREE D A A
DOFHMER IR LU=, Tz, FREND OBRGR, [EM2ERORNES BTy — =% 7D
FHRIBICOWTIE R 21T - 72,

(6) Session 5 : The Way Forward
1) Technical Directory (Mr. Ivan Ismed, ACE)
TD @ H Y, VB TT 1k « Format 70 & 2 @il L, BIZFH| 2R L CTEEZ RO 72, Mr. Tvan
NG D DY — FORBIFIZOE S HIZHHN DT, BEIZESRT 50 #l, E/LT 33
BID TD 75 ACE DAR— L= TR LD & OFBAICIIRE RBEALAEE > T,
2) Database/Benchmark/Guideline for Industry (Mr. Ivan Ismed, ACE)
DB DHEM « EF & FREREIHEIC O X AN H -7,

(7) BB LOaxr v b
Q & AIFKIABICHEAE S, B RERINERICH -, 28R E2 R,
Q: BXRIFOENIE 902 BSI OEAEILRTH.
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Q: EEEOMHEIL?

Q: HARDOY Y 7 MFOEIX, % 7 MNENOLDOXA X 38N B0
PEH IV v 7 METHREN D, ZDBYEN ANTBREET 2 DN AR A I T L BE
B Ny 774 —) TIREAEDX A ATV ERESND ESbhTWn
%o BUEIZAZE ZN TR,

Q: MEMFDEERN 6 %o, 2T EDLM2 AT — /X 2% b5, ZEKN 1.4
ThHY, £\, L2UTIKITTRETHD,

&

(8) PAHEDE:
Dr. Prasert Sinsukprasert DFHEDHEE T, ¥ A IZBITHEIFT—ITEED H B
®T LT,

4. WRAEE

(1) 7 ASEAN PROMEEC Seminar/Workshop Program”

—

” Overview of Steel Industry in Thailand”

2 “ Overview and EE&C of Steel Industry in Japan”

3 “ Energy Efficiency and Conservation for Industries EE Improvement Case
Studies in Steel Industries”

4  “ Energy Efficiency and Conservation Best Practices at PT. Krakatau
Steel-Indonesia”

5 “Energy Conservation for the Philippine Steel and Iron Industries: Case

Studies”
“Promotion of Energy Conservation Activities in Factories (Electricity)”
“BANGKOK ~ STEEL INDUSTRY PUBLIC CO., LTD”

“Comments for EE&C in Iron & Steel Factory”

O 0 N O

“Development of a Technical Directory for Major Industries and Buildings for
ASEAN Member Countries”
10 “ENERGY EFFICIENCY AND CONSERVATION (PROMEEC) — INDUSTRIES/BUILDINGS”

LIk



PROMEEC 2001 12 16 21 Mann

2004 12 8 15
Mann Thanlyin

Thanlyin
Kyankhin Cement Plamt KCP

2006 11 19 11 24

Myanmar Ceramic Industries, Kyankhin Cement Plamt

(Yangon 250km )
Myanma Petrochemical Enterprise, No.l Refinery
Thanlyin (Yangon 20km)
Yangon
11 19 Yangon  Kyankhin
20 KCP
21 KCP
22 Kyankhin  Yangon
23 No.l Refinery Thanlyin
24
Ministry of Energy MOE
Mr. U Aye Kyaw Director
Mr. U Mg Mg Ohn Thaw Chief Officer
Ministry of Industry No. (2) = (MO1-2)
Mr. U Ohn Myint Director
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Mr. U Thaung Nyunt
ASEAN Center for Energy (ACE)
Mr. lvan Ismed:

Mr. Junianto M:

Assistant Director

Project Officer

Manager of Computer Center & IT

Malaysia
Mr. Nor Hisham bin Sabran: Expert PTM Malaysia
ECCJ
2006 7
- : 68  km? 1.8
- 5,217 Statistical Year Book 2002
- 300km
2006 3
- 70
- ( )
- 90
- 11
1044 1287
1886 1948 1 4
GDP 107 2005
IEA 2004 Statistics (2006 Edition)
2004
100 80 80
20
77 12
11 2004 100 2006 2/3
N-Gas 320PJ(=10%J) 80
N-Gas
6,400GWh 47 30
23




Myanmar Ceramic

3
N-Gas 9,000 (=
320 330 ) 15,000 /
1 KCP  PROMEEC
Myanmar Ceramic
250km
Thayet Cement TCP
200km ASEAN ECCJ 13
No.3
24
17 ASEAN ECCJ 23
Myanmar Ceramic Industries, KCP, (MOl (1))
Kyankhin 4
2006 11 19
11 20 21
11 22
(1/2)
MOE:
U Aye Kyaw, Director Energy Planning Department ( FP)
U Mg Mg Ohn Thaw Chief Officer, Energy Planning Department
MOI-2:
U Ohn Myint Director
U Thaung Nyunt Assistant Director, Ministry on Industry No.2
Major Aye Shwe Chief Engineer, Myanmar Economic Corporation (MEC)
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U Saw

Lwin

Mr. U Min Aung

Assistant Chief Engineer, Cement Plant
(Myaingalay), MEC
Deputy General Manager (Production), TCP

Mr. U Win Myint Thein Assistant General Manager (Planning) TCP
Mr. U Khin Mg Cho Assistant General Manager (Planning)
Kyaukse Cement Plant
ASEAN
Mr. Nor Hisham Bin Sabran Energy Expert, PTM
ACE:
Mr. lvan Ismed Project Officer

Mr. Junianto M

(

)

Myanmar Ceramic

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

Manager of Computer Center & IT

2/2)

U Saw Fernando Deputy General Manager (Planning)
U Aung Soe Naing Assistant General Manager (Planning)
U Myint New Assistant General Manager
Daw Khin Khin Win  Assistant General Manager (QC)
U Aung Baw Manager (Rotary Kiln Department)
U Thein myint Manager (Electrical Department)
U Win Naing Assistant manager (Planning)
Portland Cement
330,000t/y (2005 4 2006 3 )
1975 1985 2
400t/day
1 18 3
12 - 24



10km 150mm

N-Gas
(Limestone Quarry) - -1 -BC -2
1975 1985
4 3

150mm =300t/h 2
= 240t/h

25mm =150t/h 2 =120t/h

Y 2,500mmx 12.5mL
800kW ( =19.8rpm)
35t/h = 32.5t/h
Ave. 20.1kWh/t-material 2004, 2005
4

30kW 55kW  75kW

6
= 120kW 1.2 0.4rpm
g ID 3,300mmx 125mL = 180mm
16.7t/h = 400t-Cl/d ( = 320t/d)
4
N-Gas 1,430 3,500mN/h

= 948Btu/SCF
= 36m*N/min
120m3/min 40 1,200mmAq
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= 45kW
ID 2,350m%/min 180 250mmAd = 170kw

2.5mWx 3.3mHx 13.6mL

= 1,680mmWx 12mL = 20.2m?
1,100m*/min 45 230mmAg = 75kw
930m*/min 180 150mmAq = 45kW
300 48 /
(N-gas) 363,800

Y 2,750mmx 8,219mL

800kW ( =19rpm)
22.5t/h = 20t/h
4
= 18.48t/h
= 1.18t/h
39,000m*/h 45 300mmAq = 55kW

36,000m*/h 90

12 31,000t

50t/h ( = 35t/h)

N-Gas
N-Gas

KCP N-Gas



2004 2005 2006
t/y 284,815 (100) | 294,882 (103.5)
t/y () 323,712 (100) | 354,170 (109.4)
N-Gas MCu-ft/y | 2,058.29 (100) | 2,144.79 (109.4)
(948Btu/SCF = 37,333kJ/mN
36,625.0 (106.6)
MWh/y 34,352.5 (100)
N-Gas kcal/kg-clinker 1,726.34 (100) | 1,737.7 (100.7)
kWh/t-mat. 21.63 18.57 21.47
kWh/t-mat. 23.67 23.23 24.58
kWh/t-mat. 33.18 39.89 40.56
kWh/t-mat. 2.12 2.77 2.43
kWh/t-mat. 104.49 (100) 105.01(100.5) 115.04
(110.2)
N-Gas: = 948Btu/Cu-ft = 8,436.4kcal/m®* = 35,321.5kJ/m3
(Cu-ft  SCF (273.15+(60-32)x 5/9)/273.15 = 1.05695
N-Gas 35,321.5x 1.05695 = 37,333kJ/mN )
1975 1985
KCP N-Gas
480,000 / 360,000 /




150mm 25A 30A
13A 1 1
50
2006 5 2,376,300kWh Power factor = 0.9
2006 6 3,151,000kWh
2006 7 2,886,700kWh
2006 2,830,200kWh
2006 2,630,200kWh
2006 10 2,790,800kWh
2
43
4
N-Gas 3.5kg/cm2
50
1.5
o,



20

ECCJ PPT
90 NSP  New Suspension
Pre-heater 10 SP  Suspension Pre-heater
105kg =2,725.6MJ/t-cement 99kWh/t-cement
1,357kcal/kg-clinker (= 5,681MJ/kg
-clinker)
/
No.
ECCJ DOE
PTM
2 2 KCP
KCP
F/P  Mr. Aye Kyaw
UNIDO  MOE
ECCJ 0.63 rpm
2
20 50



- 10



No.3

1,400 1,450

Temperature,

2000

Gas temperature 1|

1000 - —
1 Material
temperature
Calcining || Cooling
- | | I ":
Preheating _ Sintering
Water content of raw Zoning Clinker temp: 80 — 100
material : 38 —40%
Ralv meal - = ﬁ et = — -—;l Fuel
ol r Kiln i _EE. F_.
W Eirsaas
| = = L T —
/ i N
- - Cooler |
Chain Curtain Zone —

:

Clinker

____________________________________________________ Temperature Profile in Wet Process Kiln
Kiln Length from |0 31.5 56.5 81.5 120 125
slurry inlet (m) 31.5 25 25 38.5 5
Kiln size (m) ¢ 3.36 @ 3.36 @ 3.36 ¢ 3.36 ¢ 3.36
Zone Drying | Preheating | Calcining Sintering Cooling
Kiln surface temp. | 60 68 155 192 | 248 250 234 333 336 360
measured

-1



Ave. kiln surface 63 175 249 300 348
temp.
Cooler position Front Side face (Both | Rear face | Top face | Bottom
face side) (With face
(Kiln Kiln Rear dust)
side) side side
Dimension (m) 2.5%x 3.3 | 5x 3.3 | 8.6x 3.3 | 2.5x 3.3 | 2.5%x 13.6 | 2.5% 13.6
Measured temp. 118 86 98 | 50 74 73 42 (35)
(Dust
temp.)
Ave. cooler 118 94 65 73 Top surface is
surface temp. insulated by dust and
bottom is the same
temp. of room
Cover position Front vertical face Side face Rear vertical face
(Kiln side) (Cylindrical)
Dimension (m) Y 6.5/Y 3.36 (Opening) P 6.5x 2.5L Y 6.5
Measured temp. 62 44, 46, 52, 57 62
Ave. cooler 62 50 62
surface temp.( )
350C 350C
N-Gas: 2,500mN/h
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N-Gas 40,914.5kJ/m®N (1,039Btu/SCF  KCP Thanlyin
SCF (=Standard Cubic Feet, 600

F(=15.60C) ) )
60m*/min 420C 5.88kPa - 55.1m3N/min = 1.306kJ/mN K
37.9t/h  350C = 43% (= 271.6kg-H,0/min)

13.5t/h 700C = 0.192kcal/(kg-cl oC)

= 0.804kJ/(kg-cl K)
= 570kcal/kg-cl = 2,386.5kJ/kg-cl
= -100kcal/kg-cl = -418.7kJ/kg-cl
= 0.27mN/kg-cl
669m*/min 470C 2.45kPa - 585m®N/min
730m*/min  1350C 1.47kPa- 496m®N/min
1,140m*/min 1200C 2.45kPa— 812mN/min
1300C 100C

= 0.388kcal/m*®NoCx 4.1868kJ/kcal = 1.624kJ/mN K

“0r=5.68x £ x Ax  ((t1+273)/100)*-((t0+273)/100)* x 3.6/1000 (MJ/h)

€ = 0.8
A: m?)
tl oC
t0 oC
Qc = kx (t1-t0)x Ax 3.6/1000 (MJ/h)
k:

3.26x (t1-t0)°-%
2.56x (t1-t0)°-%
1.74x (t1-t0)%®
2.44x {(t1-t0)/d}"-%

d Q)

~ X X X
1 11

@
a. N-Gas
Qil = 2,500m3N/hx 40,914.5kJ/m*N = 102286250kJ/h = 102,286MJ/h

- 13



&)

Qi2 = 55.1mN/minx 1.3kJ/(n mN K)x (42 - 35)0Cx 60min/h = 30,085kJ/h
= 30MJ/h

Qi3 =0 ( 35 )

Qi4 = 585 mN/minx 1.3kJ/(mN K)x (47 - 35)oCx 60min/h = 547,560kJ/h

= 548MJ/h
Qol = 13,500kg-cl/hx (2,386.5 - 418.7)kJ/kg-cl = 26,565,300kJ/h
= 26,565MJ3/h
Qo2 = 13,500kg-cl/hx 0.804kJ//(kg-cl K)x (70 - 35)oC = 379,980kJ/h

380MJ/h

Qo3 = 496 m*N/minx 1.306kJ/(m*N K)x (135 - 35)oCx 60min/h = 3,886,656kJ/h
= 3,887MJ/h

Qo4 = 37,900 kg/hx 0.43x [(100-35)0Cx 4,1868kJ/(ky K)+539x 4,1868kJ/kg]
= 41,212,297kd/h = 41,212M3/h

Qo5 = 812mN/minx 1.624kJ/(m*N K)x (130 - 35)oCx 60min/h = 7,516,522kJ/h
= 7,517MJ/h

5
Q06 = 17,780MJ/h

Qo7 = 226MJ/h
/

Q08 = 76MJ/h

- 14



KCP #3

Heat Input (MJ/h) Heat Output (MJ/h)

1. Combustion heat of fuel 102,286 | 1. Heat for clinkering 26,565

2. Sensible heat of fuel 0| 2. Sensible heat of clinker 380

3. Sensible heat of combustion air 30 | 3- Seniible heat of cooler exhaust 3,887

ven
4. Sensible heat of raw material 0 | 4. Heat of evaporating water 41,212
5. Sensible heat of cooling air for 548 | 5. Sensible heat of ki In exhaust gas 7,517
clinker cooler

6. Dissipation heat on kiln surface 17,780

7. Dissipation heat from kiln hood 76

8. Dissipation heat from cooler 226

9. Unaccountable heat losses 5,221

102,864 102,864

P 38.5m, 300 .| bm, 348
/____ _____ [ f— -+ —
_._g___ oo %g_ ____________ - fe33em _ T crinker
I D D L ] _ | | LT discharge
7/ side
20m Pm |2m|2m 12m 5m 1m/1lm
< - - > >
Fire Clay Brick MgO Cr203 Brick \
SK34, 160mm thick CroMax-RT, 180mm thick DISPOL-6

Fire Clay Brick
SK34, 180mm thick

High Allumina Brick

MgO Cr203 Brick CroMax-55, 180mm thick

SK-36, 180mm thick

- 15



Name Thermal Conductivity Refractoriness | Chemical Composition (%)
350 350 W/mhK (Load Si0, ALO, | Fe0,
kcal/mh 2kg/cm?)
SK-34 0.9 1.047 1,370< 60> 38< 2.0>
Sk-36 1.15 1.337 1,480< 48> 51 2.0>
CM-55 1.71 1.989 1,600< Cr,0, 17> | MgO 55< | 9.0>
CM-RT 2.10 2.442 1,630< Cr,0, 11> | Mgo 70< | 6.0>
DP-6 1.20 1.396 1,500< 45> 54< 2.0>
300 350
m CroMax CM-55
@
1,400 (= ti)
= 13) 300
350C (= 10)
-Qr = 5.68x £ x Ax  ((13+273)/100)*-((t0+273)/100) * (W)
€ : = 0.8
A: (m?)
t3 oC
Qc = kx (t3-t0)x Ax 3.6/1000 (W)
K = 2.44% {(13-10)/d}*%
d (= 3.36m)
@)
(Q=Qr+Qc)
t3 t3 300
a. 1,400 t3 = 378
b. 300 tl = 927
180mm

- 16




Kiln shell
(Steel)

r3

r1, r2,r3: (m)

11, t2, t3:

A 1, A 2: Heat
conductivity (W/mK)

The heat conduction in a cylindrical walls expressed by the following
formula, and the heat values through the respective layers are equal.

2m (t1-t3)
Q=
1 r2 1 r3
LN )+ LN( )
Al rl A2 r2
N-gas N-gas
Thanlyin N-gas
¢y
N-Gas 2,500mN/h = 41.67m3N/min
(Mole %) CH,: 95.0% C,Hg: 4.0% CoHgz 0.7% iC,H;0z 0.3%
1,039Btu/SCF
)

N-Gas  41.667m*N/min

227mN/min

- 17




(mole, m*N)

Gas component Oxygen CO, Gas H,0, Steam
CH, 0.95mole 0.95mole 0.95mole 1.90mole
C,Hs 0.04mole 0.14mole 0.08mole 0.12mole
CqHg 0.007mole 0.035mole 0.021mole 0.028mole
iC,Hy 0.003mole 0.0195mole 0.012mole 0.015mole
Total 1.0mole 1.1445mole 1.063mole 2.063mole
N-Gas: 1.Omole 1.1445mole 22.4m°N = | 23 811mN | 46.211mN
25.6368m*N
Air= 25.6368m°N/0.21= 122.08m*N
41.667mN/min/22.4mN = | Air = 1.860mole/minx 122.08m°N 44.288 85.953
1.860mole/min = 227m*N/min = AO mN/min m*N/min

55.1m3N/min
585mN/min
-496m*N/min

= (55.1 + 585 - 496)m*N/min = 144.1m*N/min

N-Gas

®

co,
H,0
Co,

H,0

83mN/min (= 144.1mN/min - 227m3N/min)

100m®N/min

-2-8 1.0
A0Ox 0.79 = 179.3m3N/min
44.288m*N/min
85.953m*N/min
0.27m3N/kg-clx 13,500/60kg-cl/min
= 60.75m®N/min
271.6kg-H,0/min/18kg-H,0x 22.4m*N
= 338m*N/min

= 708.3mN/min
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812m3N/min 103.7m3N/min
1.46

)
1,200 70
13,500kg-cl/hx (1,200-70) x 0.804kJ/kg-cl K = 12,265,000kJ/h
= 0.804kJ/kg-cl K
585 Q mN/min 42
Qm3N/min IDF 496m*N/min
89 Q mN/min 135 X
496m3N/minx 60min/hx 1.306kJ/m3N Kx (135 - 42)
+ (89 + Q)mMN/minx 60min/hx 1.306kJ/mN Kx (x - 42) = 12,265,000kJ/h
X = 42 + 110,393 / (89 + Q)
0 m=1.0 83m3N/min
104m3N/min
Q  100m*N/min 626 150m*N/min

504
70

70

- 19



®

KCP 43
40
34 37 NEDO-ASEAN PROMEEC Report (FY2000)
38 40
1% 271.6kg/min/43 = 6.316kg/min
130
(100-35)0Cx 4,1868kJ/kg K+ 2,256.7kJ/kg+ 2.0934kI/kg Kx (130-100)oC
= 2,592kJ/kg
1% 6.316kg/minx 2,592kJ/kg = 16,372kJ/min
N-Gas 40,914 .5kJ/mN
N-Gas : 16,372kJ/min/40,914.5kJ/m®*N = 0.4m3N/min (= 24mN/h)
N-Gas N-Gas
©)
Kiln Type kJ/kg-clinker Source m*N/kg-clinker
Shaft kiln 3,936 Yogyo Kogaku H/B 1.65
Dry long kiln 6,226 JCA (1961) 2.62
Wet kiln 5,681 JCA (1961) 2.38
Lepol kiln 3,994 JCA (1961) 1.68
SP kiln 3,337 JCA (1981) 1.40
NSP Kkiln 3,237 JCA (1981) 1.35
(JCA: Japan Cement Association)
KCP 7,577kd/kg-cl (=
2,500m*N/hx 40,915kJ/m®N /13,500kg) -2-9
5,681kJ/kg-cl 1.33 812m3N/min
kg 3.61m*N/kg-cl -2-9 2.38mN/kg-cl  1.52
N-Gas 1.3

- 20



N-Gas

250
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Fans Blowers

Primary Crusher : Dust fan

Rotary Kilns (No.(1),(2),(3)kiln): Air cooling fan, Discharge cooling fan,
Primary air blower, Induced fan, Exhaust fan

Finished Grinding Mill : Induced fan

Air cooling fan for No.(3) kiln

Q-H curve To closed damper
at rated speed of N,
Pressure
Pb’
Pa
Pb = =
Pipeline and others q
resistance curys B \Q-H curve at the
speed of Nn
0
Qb Qa Flow

Qb 7/ Qa = Nn / Ny, Hb / Ha = (Nn/N,)?
axis power: Ln / La = (Nn/Ny)?

Fans Blowers
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b(at 42 ) (at 20 )
b =669x (273+20) / (273+42) = 622 [m*/min]

n

n= ox b/ a=980x 622 / 1100 = 554 [rpm]

Nw 0.9 Nmw O.

(* N /N w)
AKW =1Lb /g LaxN/NO)® /7 (N X N w) X N /M 5
= 54 70x (554 / 980)° / (0.9 x 0.5)
25.9 [k ]

Slurry pump(for Kiln, Finished Grinding Mill)

Primary Crusher
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Thanlyin

30 Bago
Thanlyin 2004 12 ECCJ

Thanlyin 2004 PROMEEC

Thanlyin
Myanma Petrochemical Enterprise (MPE)
No(1) Refinery (Thanlyin Oil Refinery, TOR )
2006 11 23 7:50 - 16:30
30
(1/2)
U Aye Kyaw Director, Ministry of Energy (MOE), Energy

Planning Dep’ t
U Maung Maung Ohn Thaw Staff Officer, MOE, Energy Planning Dep’ t

U Ohn Myint Director, Myanma Industrial Construction
Services
Mr. Nor Hisham Bin Sabran PTM, Malaysia
ACE
Mr. lvan Ismed Project Officer
Mr. Junianto M Manager of Computer Center & IT
(2/2)
U Myint Qo Deputy General Manager
Daw Yin Yin Oo, Deputy General Manager (Production)
Daw Khin Khin Assistant General Manager, COD
U Soe Hlaing Deputy Assistant General Manager, COD
U Sein Than Mechanical Engineer Superintendent
U Aye Cho Electrical Engineer Superintendent
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E-mail

FY2004

FY2005
COD (Crude Oil Distillation)

Pumps & Fans

110km 10 DwWT 6,500DWT
60/60 F 0.75
APl Gravity 57
, % 0.005
2003 4 —2004 3 114 16/
43,460k1(9,100BCD) (BCD: Barrels per Calendar Day)
CDU-B 6,000BCD (50% Load)
CDU-C 3,000BCD (50% Load) 9,000BCD
LPG
68
ATF 13
HSD 12
Off Gas Natural Gas
NG
NG
NG 1,600 SCF/y
360,000t/y
19 kWh/y

- 25
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Orsat

Load
2006 11 23 9
Yetagun 2 COD (B & ©)
60/600F 0.7437
APl Gravity 58.8
0
FY2004 FY2005
CcoD
Audit CcoD 9,000BCD
FY2005 7,800BCD
a.
b. Power Plant
c. COD B Overhead Condensers CoD

Preventive Maintenance
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Fiscal Year 2004 2005 2005 2006
Condensate charged 106,644,7321G 99,850,02916G
Products IG Yield (%) IG Yield (%)
1 | NAPHTHA 77,488,351 72.66 75,293,447 75.41
2 | ATF  (Aviation Turbine 14,085,756 13.21 11,401,825 11.42
Fuel)
3 MK (Medium Kerosene) 8,871,982 8.32 7,668,202 7.7
4 | GO (Gas 0il) 1,203,993 1.13 961,848 0.96
5 | Others 537,993 0.5 447,019 0.45
Total 102,188,075 95.82 95,792,341 | 95.94
FO
NG CoD Power Plant
NG NG MSCF: Million Standard
Cubic Feet Imperial Gallons
FY2004 FY2005
Thanlyin
2001.4 2002.3 2004.4 2005.3 2005.4 2006.3
I1G 142,247,290 102,188,075 95,792,341
Power (= N-Gas, MSCF) | 1,520MSCF 1,373.1MSCF 1,414MSCF
cop* B” FO: 2,022,4171G N-Gas: 175.5MSCF N-Gas: 78.4MSCF
398,376GJ 184,986.56J 73,696GJ
cop* C” FO: 718,0241G N-Gas: 58.4MSCF N-Gas: 27.8MSCF
141,4366GJ 61,568.46J 26,132GJ
SEC | Power 10.685SCF/1G 13.437SCF/16 14 _761SCF/1G
11,499kJ/1G 13,326kJ/1G 14,639kJ/1G
COD “ B+C" FO: 0.01931G/1G 2.289SCF/1G 1.109SCF/1G
3,795kJ/1G 2,413kJ/1G 1,042.3kJ/1G
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COD “ Cn

CODH CH

N-Gas

Side Stream

1979

3,300V

Power Plant

Pu-101 (Cold Crude Charge)

Extraction Condensing
N-Gas

BFW (Boiler Feed Water) pH, Conductivity

Fuel/Air Ratio

Pu-401 (BFW Feed) Motor 200kw LIC C/V 20%

FDF Co-401

Motor

Motor 280kW  Damper  10%
3,300V

=1.31
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Power Plant

Flow Qo |PressurePo,Ho | Motor Input power | Damper Valve

/ now Qb / Pb,Hb Rating Lo| 7/ Axis Lb| Dcl %

[ 3/min] [k a],[m] k k
FDF 1,450 7.6 5[k a] 280 142 28 (Damper

440 128 ,FI1C401)

BFWP 1.175 56 [m] 200 116 100 (delivery)

0.25 104 10 (LIC-401V)

3.21kV 0.8
X 0.9
30°
@D (FDF)
FDF
FDF
Q B Pb
A Myanmar Ceramic
b a= o

b 440 [m*/min]
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n= ox b/ a=1470x 440 / 1450 = 446 [rpm]

nNew 0.9 Nmw O.

(* N /N w)
AKW =1L1b /n . Lax Nn/NO)°* / (N X N ) X N /N 1
142 260x (446 /1470)* / (0.9 x 0.5)

=126 [k ]
n
) (BFWP  Boiler Feed Water Pump)
BFWP
FDF BFWP
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2006 11 24

MOE Director U Aye Kyaw
57

FP U Aye Kyaw VIP

2006 11 24 () 8:00 17:30

Sedona Hotel GF (Ballroom), Yangon, Myanmar

MOE
ASEAN

U Aye Kyaw Director, Ministry of Energy (MOE), Energy Planning Dep’ t
U Maung Maung Ohn Thaw Staff Officer, MOE, Energy Planning Dep’ t

U Aung Kyi Managing Director, Myanma Industrial Construction Services
U Ohn Myint Director, Myanma Industrial Construction Services

U Myint Soe Deputy Assistant Director, Myanma Industrial Construction

Services
U Tin Oo Staff, Myanma Industrial Construction Services
U Thaung Nyunt Assistant Director, R & D, Directorate of Myanma Industrial

Planning

Daw Hla Hla Kyi Deputy General Manager (Production), Myanma Petrochemical
Enterprise (MPE), Petrochemical Complex, Thanbayakan,
(Mann)
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Daw Yin Yin Oo

U Saw Fernando

U Win Khaing
U Than Tun

U Lin

Deputy General Manager (Production), MPE, No.l Refinery,
Thanlyin

Deputy General Manager (Planning), Myanmar Ceramic
Industries, Kyankhin Cement Mill

General Secretary, Myanmar Engineering Society

Joint Secretary, Myanmar Institute of Strategic and
International Studies

Chairman, Yathar Cho Industry, Ltd.

ASEAN Center for Energy (ACE)

Mr. lvan Ismed

Mr. Junianto M

Project Officer

Manager of Computer Center & IT

Mr. Subagyo PT Kertas Leces, Indonesia
Mr. Le Tuan Phong Ministry of Industry, Vietnam
Mr. Nor Hisham Bin Sabran PTM, Malaysia
ECCJ
57
ACE
SOME ACE  Dr. Weerawat Mr. Junianto
ACE  PROMEEC ACE
ACE Presentation
ECCJ
METI ECCJ
ASEAN
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EC

MOE
U Aye Kyaw  MOE  Director General

Seminar-Workshop
Session 1 Policy and Initiatives on EE&C
) ACE Activities on EE&C (Mr. Junianto, ACE)
ACE ASEAN EC/ Dialog
Initiatives and Programs of ECCJ on EE&C in Industry in Japan (
, ECCJ)

Overview of EE&C Activities in Myanmar U Aye Kyaw MOE

EE&C EE&C

Coordination

Session 2 EE&C Best Practices in Industries

Case Study 1 -Experience and Application of EE&C in Leces Pulp and Paper Mill
- Mr. Subagyo (Indonesia)

2005 PROMEEC PT Kertas Leces

Case Study 2 -EE&C for the Textile Industry in Malaysia - Mr. Sabran (Malaysia)
PTM

Case Study 3 - EE&C for the Ceramics Industry in Vietnam - Mr. Phon (Vietnam)
2004 PROMEEC HAPOCO

Case Study 4 -Progress Report on Oil Industries earlier audited in Myanmar

- Mrs. Hla Hla Kyi (Myanmar)
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2001 PROMEEC
2004

2006 10 Lao PDR

Case Study 5 -Results of Energy Audit in No(l) Refinery (Thanlyin)

- Daw Yin Yin Oo (Myanmar)

2005
2004
Case Study 6 -Results of Energy Audit in Kyankhin Cement Plant
- U Saw Fernando (Myanmar)
No.3
Kiln
Session 3 The Way Forward
Barriers and Measures on implementing EE&C in industry-
2005
Technical Directory - Mr. lvan
0 Format Mr. Ivan
D 50 33 D
ACE
Database/Benchmark/Guideline for Industry - Mr. lvan
DB
Q&A
Q:
A:  Subagyo
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Appeal
Az UAye Kyaw

U Win Khaing ASEAN Award System
D DB MET1/ECCJ/ACE

Encouraging

U Aye Kyaw U Win Khaing BOJ 12
PROMEEC

Certificates

U Aye Kyaw

“ ASEAN PROMEEC Seminar/Workshop Program”

ACE Activities on Energy Conservation & Efficiency”

Initiatives and Programs of ECCJ on EE&C in Industry in Japan ”
“ Overview of EE&C Activities in Myanmar”

“ EXPERIENCE and APPLICATION of ENERGY EFFICIENCY and CONSERVATION in LECES
PULP AND PAPER MILL”

Presentation from Malaysia”

Hai Duong Porcelain Company”

- 35



10
11
12
13
14
15

Progress Report on Oil Refineries Earlier Audited in Myanmar”
RESULT OF THE ENERGY AUDIT IN NO(1) REFINERY (THANLYIN)”
Presentation from Kyankhin Cement Plant”

Relation between the brick thickness and shell surface temperature”
Barriers and Measures on implementing EE&C in Industry”
Development of a technical directory”

Development of a database for industry/building”

Cement Process & Energy Saving”

Promotion of Energy Conservation Activities in Factories (Electricity)”
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ASEAN

ASEAN
Summary Workshop  Post Workshop
ASEAN ASEAN Center for Energy
(ACE) ECCJ
Summary Workshop - Post Workshop
2007 2 27 28

Summary Workshop - Post Workshop

Oil & Gas Discovery Centre, Seria, Brunei Darussalam

Summary Workshop - Post Workshop
ASEAN10 11 ACE ECCJ 20

Brunei Darussalam (2 )
Mr. Hj ABD Shawal Yaman: District Electrical Engineer, Dept. of Electrical Service,
Ministry of Development, Nagara Brunei Darussalam

Dr. Kha Sheng Tan: Associate Professor and Head of Department of Engineering
Science, Universiti Brunei Darussalam, Brunei
Darussalam

Indonesia (1 )
Ms. Indarti: Head of EC Division, Ministry of Energy and Mineral
Resources (MEMR), Indonesia
Cambodia (1 )
Mr. Lien Vuthy: Head of Energy Efficiency and Standard Office, MINE,
Cambodia
Lao PDR (1 )
Dr. Daovong Phonekeo: Deputy Director General, Department of Electricity,

Ministry of Energy & Mines, Lao PDR



Malaysia(l )
Mr. Hyshamudin lbrahim: Program Manager, PTM, Malaysia
Myanmar(1 )
Mr. U Ohn Myint: Director, Works Planning Dept., Ministry of Industry
No. (2), Myanmar
Philippines 1
Mr. Jesus C. Anunciacion: Chief Science Research Specialist, EE&C Division, DOE,
Philippines
Singapore 1
Mr. Zulkarnain B H Umar: Engineer, Energy Market Authority, Singapore
Vietnam 1
Mr. Phuong Hoang Kim: Official on Energy and Environment, MOI, Vietnam
Thailand 1
Dr. Prasert Sinsukprasart: Department of Alternative Energy Development and
Efficiency (DEDE), Thailand
ACE (5 )
Dr. Weerawat Chantanakome: Executive Director
Mr. Christopher Zamora: Administration and Finance Manger

Ms. Maureen C. Balamiento: Database and IT Specialist

Mr. lvan Ismed: Project Officer
Mr. Junianto M. IT Staff
ECCI (4 )
Mr. Tsuzuru Nuibe: Senior General Manager
Mr. Kazuhiko Yoshida: General Manager
Mr. Yoshitaka Ushio: General Manager
Mr. Taichiro Kawase: General Manager



Workshop Agenda Dr. Prasert
2006 ECCJ
( 1 ACE-ECCJ ASEAN10
( )
1 ASEAN
ASEAN
Lao PDR 2006 2 6
2006 13 11 16
2006 5 12
-2-1
-2-  Overview of Phase-2 Activities in 2006
Country Lao PDR Thailand Myanmar
Items ime Oct.2 6 Nov. 13 16 DEC.5 12
1. Follow-up / Energy Audit Cement Iron/Steel Oiésr%ftiar:]ipg
2. Seminar-Works Lao PDR - MEM Thailand - MOE Myanmar- MOE
1) EE&C Policy ACE ECCJ ACE ECCJ ACE ECCJ
Cement (Lao PDR, Myanmar) Lao PDR - MEM Myanmar- MOE
Ceramics (Vietnam) Vietnam-MOlI
Chemical (Caustic Soda)
* (Thailand)
@ |Garment (Cambodia) I iCCJ '
= - ndonesia-
2 |Food (Singapore) | Malaysia - PTM Krakatau steel
(&) en] q .
g Iron/Steel (ECCIASEAN) == |== P_hll%ng_nes_-> Malp@ﬁ'a
21 il Refinery (Myanmar) Myanmar- MPE Phllé%psl_pes- Myanmar- MPE
w Lao PDR- TemeE-
< | Power (Lao PDR) Nam?\l%um Hydro B;rnhgillir;?eel
: Indonesia -
Pulp/Paper  (Indonesia) T P
Textile (Malaysia) Malaysia - PTM
. Glass
Other Industries Malaysia-PTM

3) Way Forward

1) What are the Barriers & Measures on the Implementation of EE&C [ECCJ]

2) Development of TD, DB/BM/GL for Industry

[ECCJ & ACE]

1) What are the Barriers & Measures for the Implementation of EE & C [ECCJ]
2) Development of Technical Directory, DB/BM/GL for Industry [ECCJ & ACE]




Lao PDR
ASEAN
58
PDR ASEAN
10
50

ASEAN

Lao

0JT
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57 ASEAN
ASEAN
-2-2 0JT 2005
2006
3 1.6 4.2 12.5 0JT
3
71.5 56.5 55.6
-2-2
2004 2005 2006
11 38 50
1.6 4.2 12.5
286 226 167
71.5 56.5 55.6




-2-3

12

-2-3 ASEAN
Country | Industry EE&C Activities
Lao PDR | Hydro-power Same presentation done in 2005
| !ron/Steel Ind | 2-stg recuperator, VSD for water pump, Screw air compressor
Malaysia General Overview of MIEEIP project (PTM), Food, Glass, Textile,
Iron/Steel
Thailand |Iron/Steel Ind Daylight, cooling tower fan blade, air compressor replace, etc
Food Ind Insulation, cond.recovery, steam leak, Solenoid valves, etc
Philippines | Iron/Steel Ind |Same presentation done in 2005
Cement Ind VRM, 5-stg NSP, Damper - VSD, Process A/M, Air leak
repair (Kiln), O2 meter for Air leak, Air press 7Bar - 6.8
Vietnam | Ceramics Ind | Same presentation done in 2004
indonesia Iron/Steel Ind | Slab preheat, slab hot charge, billet insulation cover, etc
Pulp/Paper Ind | Same presentation done in 2004
Oil Refining Lower tower pressure, tower off gas recovery
Myanmar
Cement Ind
PROMEEC




ACE

ASEAN

0A

10
11 TD/DB
12

13
ACE

14
ACE

0JT

D

ASEAN

ACE
ACE
ACE
ACE
ACE
ACE
ACE

0A

ACE

0JT



2)

3)

4)
5)

ACE TD/DB
0JT
2
ACE
ACE
DB
ASEAN
ECCJ
2006 ASEAN
ASEAN

ACE

0JT

0JT



2006

EE&C

UNDP/ADB
ASEAN

UNESCAP

LAN

2007 PROMEEC
2007 METI-ASEAN PROMEEC
2006
2007 9 11

PROMEEC

ASEAN
PROMEEC
10
ECCJ

PROMEEC UNESCAP PROMEEC

PROMEEC

PROMEEC
ACE ECCJ ASEAN FP (Focal Point)
-2-1

2007

0JT



10

DB

BM

2007

-2-1

ASEAN

GL

2007 PROMEEC

ASEAN
D

PROMEEC (Industry) for 2007-2008: Basic Implementation Plan

- Implementation Schedule -

(Preliminary)
ECCJ
February 27-28, 2007

Year

Activities Month

2007

2008

€]

Inception Workshop
Preparation of Detailed
Implementation Plan & Preparation

10 11 12 1 2 3

5
L1

\Inception W/S\

v

1st Site Activity (Follow-up Survey
& Workshop (2 Countries))

Two Countries

(©))

Results / Preparation for 2nd Site

6 7 8 9
[ []

4

2nd Site Activity (Follow-up Survey
& Workshop (1 Country))

[ onecd

ntry

®)

Analyses of 2nd Site Activity
Results / Preparation for 3rd Site
Activity

(6)

3rd Site Activity (S & P-Workshop),
TD dissemination & DB/BM/GL
formulation)

Post|W/S \

™

Report Writing

-10




TD Technical Directory
ACE Technical Directory
75 35
ASEAN

Application Form

ACE

DB/BM/GL (In-house Database/Benchmark/Guideline)

ACE Database/Bench marking/Guideline
DB Benefit
ACE Focal Point
FP In-house Database
FP
Database/Benchmark/Guideline In-house DB
PROMEEC Database
/Benchmark /Guideline Database
In-house DB
ACE ASEAN
PROMEEC ECCJ
DB format In-house DB
Database/Benchmark/Guideline PROMEEC 0JT
ASEAN Energy Award
ASEAN Tool

-11



"ASEAN PROMEEC Summary/Post Workshop” (provided by ECCJ)

Expected Status of PROMEEC Project in Asia and Cooperation by Japan”
Summary of Local Workshops and Energy Surveys in Major Industries at Lao
PDR, Thailand and Myanmar”

Major Industry Proposed Plan in 2007-2008"

Summary of Local Workshops and Energy Surveys in Buildings (2006-2007)
at Brunei Darussalam, Philippines and Vietnam’

Future Plan for PROMEEC- Buildings (2007-2008)"

Results of Activities (Intensive Seminar-Workshops / Visits, etc.)”
ASEAN Energy Management System- Updated Plan -”

Plan of Award System of Best Practices in Energy Management for Industries
& Building ”

Proposed Future Plan”

Achievement and Future Plan”

"ASEAN PROMEEC Summary/Post Workshop” (provided by ASEAN countries)
“ PROMEEC (Industry) 2006 in Lao PDR”

“ Overview of EE&C Activities in Myanmar”

“ PROMEEC Thailand 2006 Steel Industry - Activities Summary”

Status of Preparation of Technical Directory for Major Industries and
Database for In-house Use by Industrial Sub-sectors in ASEAN"

Technical Directory for Building and Industries”

“ Finalized Plan of and Current Progress in Award System of Best Practices

in Energy Management for Industries and Building”

-12



Fax

03 5543 3018
03 5543 3022




