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Samrong Plant
@|tovora ) (Samutprakarn)

Gateway Plant
(Chacheungsao)

Establish : 19753‘508) B T
Capacity : 223,100 u %:yr ..L,ﬁq_
Employee : 4,216 perso N A

Main Products :
1-ton pickup

Zstablish : 1996 (2539)
Capacity : 200,000 units/yrs
Employee : 3,645 persons.
Main Products :

Hilux VIGO Passenger Cars

» Standard Cab

= 4 Camry

e Extra - Cab ol Corrolla Altis

r =l @ ,. .
+ Double - Cab oo g oW Vios
2", Banpho Plant
. I, (Chacheungsao) Wish
#iEstablish : 2007

Capacity : 108,000 units/yrs. Yaris
Main Products :  1-ton pickup (Double - Cab) CP
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P Samrong Gateway Banpho Manufacturing
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~ Mr.Ekachai
~ Department
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Mr. Somsak - Mr. Sompong Mr. Chatchai Mr. Kit Mr. Sukhum
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TMT Vision
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Be the leader of Toyota Asia Pacific and a core company of
Toyota global network operations
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Be the most admired and respected company in Thailand
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Corporate Principles
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Employ continuous improvement by means of challenge and change
%ﬁ' U QJd'
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Respect people and their needs
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Pursue excellence in customer satisfaction

= eI Iugage
‘ e Dedicate ourselves to the highest standards
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Adopt a spirit of social responsibilities to our communities and the environment
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TMT Mission
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Ensure safety as the first priority in all corporate fundamental activities
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Strengthen operation and encourage collaboration within the Asia Pacific Region
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Achieve domlnant customer satisfaction and market share
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Create a better quality society through meaningful social contributions
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Energy Conservation Policy of Samrong Plant
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TMT Samrong Plant

2549: gAatiNISNEOAIBYN

Milestone )
2548: QAMHNITNAAY - 3
MIUIHITTIUAUNN
2547: gAmwmnssuAAY -Matiupanan |
+%

2545: gaannIsnaAY -mMIu3rsnnulasadny -

ISO 9001:2000
2544: TIS / OHSAS 18001 -

2540: 1SO 9002 w o
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Manufacture

b4 T S Y o
@ raumagmauginlunainse

nszuz 1 auluszavlan

(TMT Roadmap to World Class

> &
3 World Class
Manufacturer) & Roualit
(@Q ; y/ Quality - Very High
@’b' Productivity Volume Production

/ - Worldwide Export
I Delivery

C{)st

Global Speed Up, Advance
' Regional W Model Mixed
LOC&| : ngh Volume Productlonl

- Mainly Domestic I Increasing Export

|
- Partial Export ' |
|

-> 2541 2542-2547 | 2548->
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- Material
- Electricity

- Heavy oll
- LPG
- Water
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MSIFNAINY (STHIUADUNNIIAN 2548 - 1ADUTUIIAN 2549)
Snlvh 151,323,400 Kwh. (5,447,642 Giga — Joule )
- LPG 4,078,215 Kgs. ( 185,885 Giga - Joule )
_Aihum 3,565,732 Lts. ( 141,8809 Giga - Joule )
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co, nlaalasagussenmaluyiedl 2003 - 2007

1 Production Volume (Unit)

- =@= =CO2 Emission (Ton) -
486,234 Z
500,000 469,395 .+ 500,000 2
416,355 L
400,000 -+ 400,000 3
(Z) CO, emission curve in case 6
f No Kai tiviti
bggo,ooo 1 273’980 (0) 0 Kalzen activities 300’000 ;
o 207,071 199,493 206,650 o
Q 176,951 ® =
O 200,000 - 3 L . @ - - : 200,000 =
116,442 p-* 2
88,126 -

100000 | @ -t-1-© 100,000 &
o
ol

2003 2004 2005 2006 2007
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CO:2 Emission

(Ton)

o Y Vv Y
e CO: Emission (Tony auaulal (Aw)
250,000 - 991 659 229611 - 250,000

200000 T | A - 200,000

150,000 - 129,380 - 150,000
11 Qrey .

100,000 - v IR O . AN i A A& | - 100,000

50,000 | | k- T i - 50,000

vanamen: Auld @ulen) 1 du ansagadu CO, la 0.9 Ton
AABAIZHZIANTININ (To3adIn WWW.CO2Balance.com)
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> i) 2005 TMC lahmuanlanasesaamsiaaiass CO, as 20% suani) 2001
=] A b4 A o Y v A o A o a wA
auas) 2010 Taglinnusin lungulalanmazustnlmaserin il finnw

CO2 (Ton/Unit)
0.5
}TMC target reduction 20% from
04 - 2001 to 2010 < 0.38 Ton/Unit
o3 | |1 [T :20%
0.47
0.2 - 0.32
0.1 -
0]
2001

Challenge CO,
reduction 40%
within 2010

2010
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L3 o
() Corporate Policies
| Policy Depl t Matri
Ton COZ/unit S/R Plant CO, Reducton Target o lcy ep Oymen atrix
0.4 o 1. Launch IMV smoothly and keep all schedules
0.32 \20/: o F] et sy et o § Key areas: SVP, logistics, delivery, risk management ,
0.2 m 5[ sverd — information systems
A+ - Corporate : - - 2. Strengthen sales and aftersales fundamental elements
04 : : ] I e Policies R Key areas: demand-supply management, outlets, sales force, dealers’
2005 2010 o - frontline operations, e-CRB, used car business, kaizen activities
H s s H|s. Strengthen excellent teamwork, H H
:::;:;;:“Zj:;gjz"ﬁ:z?‘"Q Pt communaton. 3. Enhance customer satisfaction
@ R o o H 2|z B> corlbte Polcies H Key areas: CSl, SSI, IQS, new products and services
2|z 02| = z - -
SecthIl POllCleS HE izl g < 4. Increase production capacity
M ¢z
2 Vision & g _ Key areas: takt time reduction, minimum investment, quality, efficiency,
z % 2 S
1.Strengthen Safety, Health&Environment to be model of Section I % § Mission £ ub- -
H 1881 3 PN
Toyota Plant. Policies [l 2 ¢ ¢ =| Division 5. Strengthen excellent teamwork
2.Collaborating with concerned dept.to ensure smooth SVP pr—— g Policies Key areas: Jiritsuka, competency, challenging spirit, communication,
g 3 g g 2 Departmdit Policies X
IMV and preparation for TT 1.1' and Risk Management. e 2| | (Plant o ) T speedy action, safety, ES and engagement
3. Strengthen Inhouse Cost, Fix Asset and motivation in Cosffl [ 11~ D i, AR
Kaizen Activity. EEREEE I Department - 1
4. Enhancing Engagement Score, Excellence Team Work T e - CINCR L
g S Hob e SRSEEE Sub-Division Policies
WLP, Plant vation and The Prime er's Best o Ercov OCIES
Industry Aw. 05. % MF GS1. Pursuing perfection in workplace
= Higny related M,Mom!e\y relaled: § = Sty rakted MF GS2. SVP IMV Smoothly and capacity up
. 1. Keeping up with ongoing circumstantial change of global environment MF G233, Bulitupworldiclass quality
Actlon Plan and safety. MF GS4. Global cost competitiueness
2. Enhancing plant productivity as world class manufacturer do. MF GS5. Maximize flexible prodction
3.Ensuring smooth SVP of IMV and complete of preparation for MF GS6. To be most admired automobile company in thailand
capacity up (T/T 1.1").
4. Strengthen cost management in plant to be more competitive and
visualize
5. Empowering human resource to fulfill Moral, Motivation and Pride up
L3 o
6. Encouraging The Prime Minister's Best Industry Award 2005. @ Dep al‘tment POll
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Advisor || @ Project Leader
i Mr.EkachaiR. ;B Vr.Somsak ch.

Co-Project Leader
All GM.DGM. In concerned dept.

Technical&Engr. Support Secretary
Mr.Attapol MGR. and MUS Staff Mr.Jirasak and PAS Staff
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[ [ [
[ | [ | [ |

Press Welding Paint Resin Assembly Logistics QC |
Mr.Tawee Mr.Anusak Mr.Watcharin Mr.Sompong Mr.Pasagorn Mr.Komsan Mr.Sakdina
Window Window Window Window Window Window Window
Mr.Thawatchai Mr.Chanachai Mr.Kampoli Mr.Somchok Mr.Nirun Mr.Chaiwat Mr.Satid
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5.1) Soft-ware:

L

5.1.2) N15ARMITVAYRATNUNRINUNE I UBIANTHIU Data Sharing

b — - ~...“""  TMT ENERGY INFORMATION

-Energy Monthly Report
" | -Daily Energy Consumption

& Daily Eneigy Consumption

-Energy Price

* Energy Price

= Energy Cosl History . e ¢ o e ;
- ErwmSeosOm -Energy Cost History

= TMT Energy Mews

* Energy Enberain

. Sone R Tt s < et o e -Energy Saving Day

-Energy News

T e ] L Ch T e— T Tl R L T | o P, ] HARRL s

-Energy Entertainment
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5.1) Soft-ware:
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5) N3ZVIUMIMALITUHUANA ) 5.1) SOFT- WARE
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5) D3z UIUMIMAITUHUANA ) 5.1) SOFT- WARE
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5) D3UIUMINALITUNIANA ) 5.2) Hard-ware:

é p
[ 5.2.1) Outsource Energy Service COmpany
Saving plan 21.1 B/U
uIMalums
ANUUUNINTTN
ﬂNéﬁu Hardware B S'A\ad\XLS > Ik;)r/wﬂrllcn B/U
| 5.2.2) In-house gp '
— In-house’s idea
Saving plan 18.17 B/U
\_
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5) N3zUIUMIUAITUHTANG 5.2) Hard-ware:

r o\ W
5.2.1) 1n53M35 ESCO THAILAND lagiiSHn Vesta
LY o a o [ U v
ANNKINGVBIIATINS HINEDWSVIHINMMIasnuAaasginsanlszrdanasa
uazwanilszvdialaazihanaadsumin 80 % Huszazim 61

Energy Cost Pay to ESCO
4 Saving (Vesta_)______________;___________T_MT_B_Q@?ﬁ_t_
______ e -
TMT benefit
20% '
Currently After Contract g
ESCO project 6 years ;inished
Y, U Y Yo - & NTILID
- RUNABINEIRHS LN AANIIELL:
oy - " VARIABLE SPEED DRIVE 30 159715
aanlnsans 61 11u8114913U 25.6 N
dtﬂ' Vv a o
- Nﬁﬂﬁgiﬂﬁf‘u‘i’ﬂﬂﬁ‘ﬂ - 32YZIAINNINAN:

azilszrgamnasnIni 5.3 Muuneell | WHAIMEU 2549 — NEHMIAN 2550
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aegamsdsznganasnululasens ESCO

Subject : Install Variable Speed Drive at condensing water pump, Chiller room (T)

nouilsuilye

nas)5uilye

Power of motor =45 kW

Water temp = 36 °C
v

Cooling
Tower

Water temp = 31 °C

Control
panel

1
Valve,open

! 100% motor
50% ,

Condensing
pump 45 kW

*VSD = Variable

Consumption = 91,800 kwh/M (4 Units)

CO, reduction

Result : Consumption saving = 91,800 - 58,991
= 393,709 x 0.000618

32,809 kwh/M
243.39 Ton-CO, (0.9 kg-CO,/Unit)

= 393,709 kwh/Y
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aﬁﬁ :> 5.2) Hard-ware:

é N
[ 5.2.1) Outsource Energy Service COmpany
Saving plan 21.1 B/U
uuIMIlums
AUHUNDINTTN
| 5.2.2) In-house gp '
— In-house’s idea
Saving plan 18.17 B/U
\_
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5) N3zVIUMIMALITUHUANA ) 5.2) Hard-ware:

-

.

5.2.2.1) 1n59M3 ESCO (Energy Service Company) Nuugiinlag TMC

TunduM3Mingans ESCO vad Ialanilszmadilu

1.6135399AN0NAN I GYAIVBINAINY
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5) N3ZUIUMINAITUHRUANA ) 5.2) Hard-ware:

r5.2.2.1) 1n59M3 ESCO (Energy Service Company) Nuugiinlag TMC

TunduM3Mlnsins ESCO vad Ialaailszmadilu

a d a v v
z.mmwﬁmﬁm‘sﬂszmﬂwmam

.
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5) nszIUMsuazSURTATR ) 52 Hard-ware

4 . )
5.2.2.1) 1n59mM3 ESCO (Energy Service Company) Nuuziinlag TMC

TunaUn13111n39n1s ESCO va4 laladi)szimeadilu

3.asiehimsun iy

o [V a Y :5 = o
1A39713 MFNANNITDUINAUHINAUN gn@nM3ITYaN ludiauiau
éjuﬁﬁlau Boiler (Heat recovery project)
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I:> 5.2) Hard-ware:

( 2 A A
U o %
A3NNIS E VDN AL VIS INAN DY
Q 5
L2 A |
]
U o w Y A
4. IANTHIVINVENIMIUITHEUN
.
Safery and Environment Promotion Office Production Enginee Plant Admins
Approved . Approved Approved Approved Approved Approved
Proposal of TMT/SR Energy Reduction - > 7 T J
/T 4 C ) e A c "
Y. Mishima Kalzen Theme Evaluauon | Wir-Watsachal 5. 1| ( W1 Takemura ] } | TheJaipeich T. | || ( Mr.Exachai R. ) { Mr.T. Oya { Mr.Chamnchai S. )
DGM SR.CO, CGM VP EMC GM
Issued date | May 15, 2006 lssuad by : Mr.Surawee | PASR ) , Mr.Nitinun Ch. | SE )
Amount of Kaizen Reduction
Energy Pay back
Kaizen serial KP1 : Per year KP1 : Per no. of vehicle Invesment
No. Shop In-charged Titie Reduction Period
no. *Energy “Energy Cost | "CO, Emission *Energy |*Energy cost [*CO, Emission Cost (baht)
Type {yy=mm)
Consumption (baht) (ton-CO, ) Ci (baht ) | {ton-CO fvehicie)
1 EMTN(UT}-001 |Painting PA/MTN(UT) |Reducing compressad air supply pressure as equipment requiremant Electricity 225,000 kwh 562,500 139.05 0,85 kwhiu 238 0.00058
2 EMTN{UT)-002 |Painting PAMTN{UT) |Reducing steam supply pressure by installing automatic control valve Heavy oil 12,677 litre 145117 38.03 0.05 kglu 051 0.00016 500,000 3:8
3 [MTN{UT}003 |Painting [PA/MTN(UT) |Heat recovery at RTO LPG 228,998 kg 3,194,516 192.82 0.97 kglu 13.50 0.00081 3,000,000 o:1
4 [IMTN(UT}004 |Painting PAMTNI{UT)} |Integrate mixing room chiller Electricity 544,777 kwh 1,361,943 336.67 2.30 kwhiu 575 0.00142 300,000 0:3
5 [MTN(UT}005 |Painting PA/MTN(UT) |Transformer load integration Electricity 97,632 kwh 244 080 B0.34 0.41 kwhiu 1.03 0.00025
6 [MTN(UT)-006 |Painting |PAMTN(UT) |Optimum adjust %02 for steam boiler Heawy ofl 15.993 litre 236.700 47.98 0.07 litrefu 1.00 0.00020
7 |PT1-001 Painting Pro.2/PT1 Zero air leak problem in paint shop Electricity 31,964 kwh 79,912 18,75 0.14 kwhiu 0,34 0.00008 300,000 0:4
8 [PT1-002 Painting Pro.2/PT1 Turn off lighting in unnecessary zone ( Paint Booth ) Electricity 161,478 kwh 403,695 99.79 0.68 kwhiu 1.71 0.00042 200,000 2:4
8 [PT1-003 Painting Pro.2PT1 ED paint bath circulation pump energy save cost Electricity 163,930 kwih 409,824 101.31 0.69 kwhiu 1.73 0.00043 1,800,000 4:4
10 [MTNW)-001 Welding PAMTNGN) (W) shop reducing compressor air supply pressure Electricity 161,280 kwh 395,000 89,67 0.68 kwhiu 1.67 0.00042 689,870 a8
11 IMTN(W)}-002  |Welding  |PAMTN(W)  [Zero air leak problem in welding shop Eectricity 163,347 kwh 401,662 100.85 0.69 kwhiu 1.70 0.00043 400,000 0:6
12 IMTN{AR001 (Assembly  |PA/MTRN(A) Zero air leak problem in (A) Electricity 268,832 kwh 503 418 166.14 1.14 kwhiu 251 0.00070 200,000 0:4
13 MTN{A)-002 Assembly |PAMTN{A) Reducing compressed air supply pressure Electricity 241,900 kwh 502 655 148 40 102 kuhiy 250 — SIS =S
14 IMTN(P}-001 |Press PA .
N ST N . Investment | Payback Period
“fee = Energy Cost | CO, Emission
17 MTN(K):001  |Unit shop  |PAJ C OSt baht ] m m
18 [MTN(T)-001 Painting PA (baht) (ton-‘ 02) yy-
18 JOMEK-DD1 DMK PE
[OTAL | 10,536,910 2,030.63 - ,349,8. :
1 1 ] . ol
FI0 oty ENeTgy Conaumpuon T, EATHSEION (WON) | i mergy cost ([pant) || Tolal per year Wor-CO, | kg-COJunit &) GJruni Ratio |[Energy cost (baml) JEnergy costjbahtu) | Ratic Painting
Electric 106,434,610 kwh 85,777 383,165 267.619.462 | 2,834,638 kwh 1.751.81 T.40 10,204.70 0.043 2.66% 6.980,577 2841 2.60% Assambly
236,712 Heavy oil 1427230 litre 4282 71,112 19,820,168 28,670 fitre BE.01 0.36 11797 0.005 2.01% 381,817 1.61 Press E
2 LPG 3877600 g 3,349 163.670 55252 898 | 228,998 kg 19282 081 11,278.158 0.048 5.78% 3,184 516 13.50 5.78% Welding
Total 73,407 617,947 342,692,528 | 2.030.63 8.58 22.862.57 0.096 A67% 10,536,910 44.51 3.07% | Other
Remark : *Energy reduction results of this proposal from estimation by calculation method ~
The 8% Symposium on TQM Best-Practices in Thailand Uan-Fram




5) n3z1IUMsezdURTARR ) 52 Hurdware

[5.2.2.1) 1n59M3 ESCO (Energy Service Company) Nuugiinlag TMC

Subject : Installed Economizer for Heat recovery at RTO (Paint shop)

PDVISED by TMC  Heat RecoveryatRTO  [Beiore

EX .IIIIIIQIQI?ICI lllllllllllllllllllllllll {
r & R s
m m 'ﬁi‘ Hotwater ~: ED Process .
: A T boler Paint Shop
SHORO, .
........................

LN/ N NSV NS Vel Y

Energy Cost Saving 3,194,516.38 Baht/Year (13.5 B/U) (192.82 ton-CO,)
LPG Price = 13.95 Baht/kg

L ey
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5) nszwIumstez3sU{IARA 5.2) Hard-ware:

r Y o
5.2.2.1) 1n59mM3 ESCO (Energy Service Company) Nuuziinlag TMC
Activity : Combustion ratio Adjustment for steam boiler

Befor _ Afte

* O
|, %02 Avg

3 =6.7%

AiIr Inlet 33 %

CO
NOXx
SO,

Pass Std.

Heavy oil consumption = 128,776 Litre/Year |

Effective Date : June 2006
Result : CO, Reduction = 1.9 kg-CO, / unit (47.98 ton- CO,)

: —>
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5) n3z1IUMsezdURTARR ) 52 Hurdware

4 - )
5 2.2.1) 1n59M3 ESCO (Energy Service Company) Nuugiinlag TMC

Sunoumsiilasans ESCO 104 Tmiﬂmﬂ'swgﬂﬂmﬂu
5) Anmumanmsun luisuilge Tnendeusiarvadly Kaizen proposal

In-charged  |Kaizen No. : MTN(K)-001 In-charged Kaizen No. : MTN(P)-003
H Issued date : 27-Mar-06 i Issued date : | —
Energy Reduction Proposal . Prasert S Energy Reduction Proposal Mr SOMPORN V. 27-Mar-06
: - [Sec/Dept.:  |MTN(K/PA - - [Secibept. : MTN-P/PA
i I Electricity [ ] Heavy oil L] LPG L] Natural gag Division : MANUFACTURING e Reduction T [ Electricity [] Heavy oil [] LPG ] Natural gag Division : MANUFACTURING
Steam Air Water Others team Air Water thers
Energy Reduction Type : om oM MGR nergy Reduction Type : s o oM DGM MGR
T T T P T T
. - . Zero air leak problem in TABT
é Modify supply water systems of cooling tower (Unit shop) Already have been approved é P! Already have been approved
T T
Invesment cost : Period of repayment | Investment cost : Period of repayment :
1-Cancel cooling water pump. 100,000 baht 3 Month Repair or change new equipment for reduce air leak 200,000 11 Month
2.Reduced supply water pump capacity to production process. (baht) (year,month ) (baht) (year,month )
Before Kaizen After Kaizen Before Kaizen After Kaizen
[ Background ] : [ Kaizen process ] : [ Background ] : [ Kaizen process ] :
line Return Air leak
CIT fan CIT fan &l TS
3.7 KW W
30 KW
Us We fix all
P air leak
re
34.8°C PP TSKW I 348°c | 34.8°C pare
pare re We found air leak point in TABT factory about We will fix all air leak point in TABT,so we have not air leak
CIT pump cupplyfamp supply pump ° 6 points follow as chart. problem.
N Leak
Return No Area Name Machine Name comrn || Mo Area Name Machine Name
1_[Press H3(A10) |Equipment hose coupler| 3.52 1_|Press H3(A10) |Eauipment hose coupler
2 [(L21) Piping pipe joint 3.52 2 JL21) Piping pipe joint
Supply water pump 30 KW x 1 hour Supply water pump 7.5 KW x 1 hour 3 |Qualty Gate No.6(G6) __ |Horsrel(extension code)| 352 3 |Qualty Gate No.6(G6) Horsrel(extension code)
i " . 4 |Qualty Gate No.6(G6) Three point set 3.52 4 |Qualty Gate No.6(G6) Three point set
Cooling water pump 7.5 KW x 1 hour Cooling tower fan 3.7 KW x 1 hour
Cooling t fan 3.7 KW x 1 hi g 5 |Qualty Gate No.6(G6) Union 7.2 5 |Qualty Gate No.6(G6) Union
g tower fan - * 1 hour Total 11.2 KWH s
Total 40.2 KWH g 6 [DIE SPOTTER The upper part|Three point set 7.2 6 _|DIE SPOTTER The upper part[Three point set
- TOT. 28.48 TOTAL
5 |[ Caloutation basis 1 : consumptioniyear —(A) [ Caloulation basis 1 - consumption/year —8) § |[ Calculation basis ] : consumption/year —(A) [ Calculation basis ] : consumption/year —(B)
3 3
= 28.48 m’N/H x 24h x 20d x 12Y = 0 m’N/H x 24h x 20d x 12Y
§ - 402 KWH X 20h x 24d x 12m 112 KWH X 20h x 24d x 12m E
g 231,552 KWH/Y 64,512 KWH/Y $
i ’ ear ’ ear & | = 1640428 m N = om’NY
[ Amount of energy reduction | : (A)-(B) [ Amount of energy cost reduction ] : bahtlyear [ Amount of energy reduction ] : (A>-(B) [ Amount of energy cost reduction | : bahtlyear
- 167,040 KWH/Year = 417,600 BahtYear
g E = 164044.8 - 0 m°N/Y = 164,044.8 m°N/Y = 164,044.8 m’N/Y x 1.27 Bahtm’N = 208,336.9 Baht/Y
CO, reduction : 103.23 (Ton CO,/Year) |ActionPlan:  15-Jun-06 % Reduction : 72.14 % CO;reduction: 5248 (Ton CO,/Year) |Action Plan : 15 Apr 06 % Reduction : 100%
ToFronlem T ToEmooney T [T e T oo ooe T T oo s o [ ®Problem ] - [ ®Efficiency 1: L] lower han targetl_] mestrgst ] beter han target
[ have : Actual results : O have : Actual results :
[ no [drno
[ ®Standardization ] : GM DGM MGR |[ Yokoten 1:[] ok O no GM of SEO [MGR of SEO] [ @Standardization ] : Gm DGMm MGR__[['Yokoten 1:L ] ok Cno GM of SEO [MGR of SEQ|
O need [ need
7 no need ] no need

The 8% Symposium on TQM Best-Practice Uan-Fram
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WA A A

U 5.2) Hard-ware:

7

.

5.2.2.1) 1n53M3 ESCO (Energy Service Company) Nuuziinlag TMC

D.

aziflassms ESCO Taeglalameyilu

- Masemsdsendanasnunsay 19 1504

- yammsasnu 12,349,850 v

- NANITAANAIIIY
1. aanasnulwihla 1,503,340
2. an Heavy oll 14 61,785

Kwh/yr.
Litre/yr.
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U

aﬁﬁ :> 5.2) Hard-ware:

é N
[ 5.2.1) Outsource Energy Service COmpany
Saving plan 21.1 B/U
puIMalums
AUHUNINT TN
7]1\1991!114 Hardware B SAad\X: " Iz)r/wﬂl/lf?z B/U
| 5.2.2) In-house gp '
— In-house’s idea
Saving plan 18.17 B/U
\_
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e

I:> 5.2) Hard-ware:

5.2.2.2) In5am315u1)591ae Inhouse’s Idea

% [ 1 (%
a) ﬂ']%‘ﬁl%")@’)ﬂLL@%LﬂUﬂ'\Wﬂ\N']u‘lwW']

Main sulb station

.

The 8% Symposium on TQM Best-Prz

Press shop || Welding shop || Paint shop || Assembly shop || Resin shop || Parts shop ) U
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9 90 15 9@ 12 90 13 90 16 90 14 90 22 99
/ User
User
\ User
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5) n3zIUMsezIURIARR ) 52 Hurdware

e

5.2.2.2) In5am315u1)591ae Inhouse’s Idea
[ v < 1 ([ V3 1
a) N1SATIVIARATLNUATNAINUUF LU LUFA )

_Steam Boiler System

Compressed Air System = Ch111ed Water System

The 8% Symposium on TQM Best-Practice Uan-Fram
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5) N32IUMMALIFURUANA ) 5.2) Hard-ware:

5.2.2.2) In33m3515u1/39)a8 Inhouse’s Idea

[V (] i (Y
a) NMTATAINIALASLNULUATNRINIUY
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5) n3zIUMsezIURIARR ) 52 Hurdware

e

5.2.2.2) In5am315u1)591ae Inhouse’s Idea

[V (] i (Y
a) NMTATAINIALASLNULUATNRINIUY

.
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I:> 5.2) Hard-ware:

7

b. #19ByaINszUD PDM 3ninsauaumslyluihluaazlseanu

Electricity - Production area

Month : MNevember 2006

I{R} Injection/ Unit

Crverall init [Target  -20% of2005 ] (P fnit
T=rgel:- E=5kwi'll
1000 NHU n] scb . [ | -
-+ @ - ouy @ =
T S o 28 2 g8 88 5
- 2 -
= oo M r e .
e 1B @ E R 23 %5 H i Uiy : N ]| ! I
Z = = o
: o
[ a
40 " A3 Apr ey AN U AL EEp O Mo Dec Jen Feb ier n%
? Frii e
0 1H o -
2 Ay nit (R) Painting! Unit
4 é TS5
ALT Apd klx g ml kg S DOrl ben Ose oam Eeb kim AL 140 H n e WH
Frm FTH - E E S o
e 22cC e <15 o o o T
(T3 ini R R - I -
500 KWH E = \ \ s
450 g
;gg g E . TR TTEE T T aue apr mey A il AUy B O Weu Dac Jen Fab e
u Fis
300 2 5 B 2 “l—'—l :
S A 5 % g & ENEINIT aST e WaTEr pIart JUnT
zon
" G 2y e
100 ok : [E=re=eer]
M dpe M g =l Mg Tap DOd  mer Der  m Ese M L L] R e - ™ m
=] = - = = ) g % w o
(37 ] 30 5] s ™ B " Ei B og 1= g g g § ﬁ 2 g

Comrnents

11 Fres=s (P consumption owver the target

2300 elding (W0 corsumption per unit ower the target

) Resin (R) consum ption]inj ection) ower the target

< P art () corsumptiondp ainting) owver the target

51 ALG (L) consumption ower the target

Siltility vwazsre water plant ) corsumption ower the target

AYG Am My Jun Jul Aug Sep Od Moy Dec Jan Fmb R e ST ey R R L S S D LS e E g Ay
Fvm F*m
a PART SHOFR ALG
age = 155wt
@ oo o =T ' w - [TermeT= E=kwe |
- ; [ A== I o 21
:]:l et o4 o o ] o b | H ] -
11
m 40
0 1
I:l | ]
AUGE Apr ey Jun JUd Fug Sep 0ol Wou Des Jan Feh AT 4WS Apr kb Isn Bl Ay Scp Dok W Occ Jam Fch kb
FOs
F R

\\
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5.2.2.2) In5am315u1)531a8 Inhouse’s Idea
Subject: Reduce LPG Consumption at (T) EDP OVEN

|
Before . After
OHeatup @Keep ®Keep '

zone : Zonel . Zone2 |.
|::> : ::> 1
uuuuuuuuuuwuuuu

[E) Last body oy :
: !
LPG o) When last body out |
9 7] 8.94 from Oven .
- StopM/C: 0 +@+® | !

T |
(4 496 =4 .
+ 7]--10mip : LPG = 19.44 |
3| 22.mig . :
L IIITITT T 33min m3/hour I
|

> |

Heat Keep Keep Oven EDP :

up zone zonel zone?2 '
LPG consumption = 10,264 m3/y

Remark : working day = 22 D/M, Closed oven = 2 times/D, LPG = 8 Baht/lite, Production volume = 271,650 unit/y

So, we can save cost : = 10,264 - 8,395 M3/Y
= 881.271 Ton Co,/Year (Jan’07 — Dec’07)

The 8 Symposium on TQM Best-Practices in Thailand h Uan-Fram




5.2.2.2) In5am315u1)591ae Inhouse’s Idea

Subject : Reduce steam supply pressure

Before

(T) Shop

6 kg/cm?

f

|
3 unitg

6 kg/cm? 4 k?/cmz
ﬁ Caustic
soda

T [%4kg/cm2
KK

Header

|

1 2

o

4 kg/cm?
ﬁ ASU i

Heavy oil consumption = 12,096 Liter/Day

Result : Heavy oil consumption

CO, Reduction

12,096 — 12,021 = 75 Liter/Day

59.4 kg-CO,/Year

A

The 8% Symposium on TQM Best-Practices in Thailand 2007
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5.2.2.2) In5am315u1)591ae Inhouse’s Idea

Subject : Reduce compress air at Waste Water Treatment Plant

Before After

Waste water treatment plant

Blower DO meter (STD>2)
Spec of blowerl I I I I I I
29 |
Spec of blower
11 kw @ = Stand by

Consumption =33 kw x 24 hr x 365 D = 289,080 kwh/Y J

Result : Consumption saving = 289,080 — 192,720 = 96,360 kwh/Y
CO, reduction = 59.55 Ton-CO,
= (0.22 kg-CO,/Unit )

The 8% Symposium on TQM Best-Practices in Th Uan-Fram




5.2.2.2) In5am315u1)591ae Inhouse’s Idea

Subject : Adjust temperature control air condition in substation 69 kv

Before After
AC No.1 AC No.2
Comp.= 3.7kw Comp.= 3.7kw
Fan = 0.106kw Fan = 0.106kw

Sub 69 kv room No.1

Temp. =25°C
AC No.3 AC No.4
Comp.= 3.7kw Comp.= 3.7kw
Fan = 0.106kw Fan = 0.106kw

Sub 69 kv room No.2
Temp. =25 °C

Consumption = 93,354 kwh/Y

Result : Consumption saving = 93,354 - 51,360 = 41,624 kwh/Y
CO, reduction = 25.72 Ton-CO, (0.09 kg-CO,/Unit )

A
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5.2.2.2) In3am315u1)59)a8 Inhouse’s Idea

Activity : Abort sealer Oven process

_ Sealer& _ | .
Before EDP =] Baking p—> Ve —»l Baking 7 Surfacer —>| Baking
|
_— = d
EDP Oven Sealer Oven Surfacer Oven
——
Effective Date : July 2006
Result : CO,Reduction = 0.927 kg-CO,/unit

—A>
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5.2.2.2) In5am315u1)591ae Inhouse’s Idea

Subject : Installation Barrel heater insulator

[

A\

Before

Average electrical consumption 311.30 kwh/day

Result : Electrical consumption = 89,020.8 kwh/year
CO2 reduction = 55.01tons/year

The 8 Symposium on TQM Best-Practices in Thailand 2007
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5.2.2.2) In5am315u1)591ae Inhouse’s Idea

The 8% Symposium on TQM Best-Practices in Tha ]

T
Subject : Transformer A3 Capacitor Bank Installation &9 4
Before ( No Capacitor Bank)
IMDB ILoad
MDB Load ‘
Equation: I,z = |, o : |
Power Factor = 0.66 PF =000
Current = 3250 A
Loss = (22700W)x[1—[8§2ﬂ
Result : Reduce Electric power =12 kW —
Concept calculation = On peak + Off Peak —(Electric Price-On peak = 2.8 Baht/kWh, Off Peak = 2.0 Baht / kWh)
CO, reduction = 29.66 Ton-CO, (0.16 kg-CO,/Unit )

uan-Féi




5.2.2.2) In3am315u1)591a8 Inhouse’s Idea

Subject : Steam Leakage Reduction

Activity : Reducing Steam Leak

Before After

404,822 Baht/year

Repair steam leak 15 point =

Result : Reduction= 404,822 Bath/year

The 8% Symposium on TQM Best-Practices in Thailand
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5.2.2.2) In3am315u1)591a8 Inhouse’s Idea

Subject : Air Leakage Reduction

Activity : Reducing Air Leak IN PROCESS PAINT SHOP (F-2)

Before After

1. unlvan33 23 9@ 1 UNION FOR SOLINOID
VALVE STOPPER !ta2 JOINT & UNION PIPE
SUPPLY= 118,761 u1n/i)

Result : Reduction= 118,761 Bath/year

The 8 Symposium on TQM Best-Practices in Th
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5.2.2.2) In33m3515u1/39)a8 Inhouse’s Idea

Energy Saving day G
Electricity Cost Saving Month : April 2007
MwhXper day
g Month Date
120 -
98.8 Apr 22
100 1 May 20
Jun 17
80 - Saving Jul 22
5148 Mwh Aug 19
60 1 Sep 30
Oct 28
% Nov 18
Dec 16
2 Jan os 13
Feb 3
Avg saving day Target Saving Mar 23

CO2 reduction emission 32.06 Ton CO, /time (2.02 kg-CO,/unit)

&>
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5) nazUIUMIMAZI5UH1)

-
5.3) People-ware:

5.3.1) N15HNAUITNNUNIIY

ngy 1 1aeu a.n. 2006

= v v Aa o = v ¢ Yo A d
NﬂTiﬂﬂi’)‘]JﬁJ‘l’iﬁﬂQG'lﬁ ﬂﬂﬁ1uﬂ1uﬂ1§61§§ﬂHWﬁﬂﬂ1ﬂ 11"iﬂ‘ljﬂuiﬂ‘i

nau 2 1oy n.g. 2006

The 8% Symposium on TQM Best-Practices in Thailand 2003

ydan-Fram




5) naziIUMIMazIsUHiana

r w
5.3) People-ware:

5.3.2) IADUINITNITIFIIUIZVUY Power Demand Management (PDM)
v ' Y A cé v o Y V) v v
Tun g3ufaveuninnausun mslvansailiasiadaszaumslinasa

%
'ﬂlﬂﬁ!!ﬂﬂﬂﬂﬂ!@ﬂﬂ

\.
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5) nIzUIUMIHazIsUs

r 1
5.3) People-ware:

5.3.3) Mmsasanamnlagrhgusring

-msils YN Environment Performance -msils YN Management Review
1 aSsnoinou 2 aSanell
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A vada
5) NITUIUM I ITUUANA 5.3) People-ware:

f N
5.3.4) In59d5znIansaams1¥na1914 (TOYOTA Energy Reduction Contest)

aa1lszasalasans:

1. Uannszuamsnganasay

Y a\ o = U U
2. 'GTﬁ'I\‘I‘i]ﬂﬁ1uﬂc!uﬂ1§‘lj‘§$°ﬂﬂﬂ‘l/\m\‘l\‘nu

v Y
3. aAN13 1T WAINH

Y a v d d Y v
4. annsilassifSnamamsveulasenlsagussesmaninnislywasan
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5) N3Z1IUMIAITUUAND ) 53) People-ware:

é )
Step : Poster for information campaign
212 lL'*ﬁ-‘i“Jﬁ"’i)'ﬂJ*ﬂﬁﬂ““] 6
ANTRANIT LHEMWEI9IY szl 2549
(Toyota Energy Reduection @@[ﬂﬁ@@@
el %—5:; ™
s1a¥an 1 - i
= S @Ja’mfﬁﬂﬁzmﬁfﬁﬂu = o

- - - =l
T-:u':.-'-:-ta W -go TD':.-'D‘IIE Kaikan Exhibition Hall
_,-"

F113afl 2 : SRLENEEISEISIEN ‘-aat [ﬁ"lﬂﬂﬁ‘ﬂ 3 : Lﬁﬂﬁ"lﬂ'élﬁ’lﬂlﬁﬁ’l

10,000 U (1 s1aFa) 5,000 119 (2 3135Q)

-

WﬂﬂﬂﬂﬂﬂiﬂﬂﬂﬁﬂﬂﬂﬂﬂﬁujHd’luﬂ‘ﬂ’ld ANy Ins.4260 visa CoOost wmdnws
5 Tt WEELIAISUTAATDL T aa¥1a '14.

‘ “ —>

The 8% Symposium on TQM Best-Practices in Thailand Uan-Fram




5) NIZUIUMIUAY ‘5%1] ?rﬁ :> 5.3) People-ware:

-

Step : Present SE-Mi final 15 teams for VP at H.O2 TA203

MNVIIENMA MIVUITUIOUIDIBUZIAA
WU A Y Y v 1
aadulag “HrIanITNMIHIAM3 I vigy”

.
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5) N3ZIUMIMAZIFUHUANA ) 53) Peopleware:

-

.

Step : Final round (16-OCT-06) Present EVP

MWUITEINA NTUVIVHIDUTIF UL

Anaulag “599NIINNIHIANI IHiRy”
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5) N3ZIUMIMAZIFUHUANA ) 53) Peopleware:

e

.

MW mLgseNuiuduagruzaslizaman saan s liwdsnu

MNUIsENMa Msdsgmanazuevsiada
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6) Uszanswa

r ) = w L) L = j
6.1) nnuaaswamsaanmsiaailass Co2 meunumilszanamsluunazil
i — Production Volume (Unit) :
CO2 Emission —— CO2 Emission Actual (Ton) Production _
(Ton) - -e- =CO2 Emission Forecasting (Ton) Volume (Unit)
500,000 - 469,395 486,234 500,000
416,355
400,000 - 400,000
300,000 - 273,980 300,000
207,071 A B0 4o8 206,650
200,000 - -9 -|--1-© - 200,000
- 116,442 . & -
. - ’. 4. .
100,000 o— 18— 136,709 135712 134,585 | | 100,000
105,084
2003 2004 2005 2006 2007
o) a d' kY o A 1 = A
InulSina co, Ngnnseaalaaninmsinanssy Tuyat 2003 - 2007 = 187,446 Ton-CO, #i30
mauiludnnuanlingadv co, = 208,273 du
q
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6) 1l5zansia
é v A y )
6.2) wamsilsauigumsaamsiamldestSina co2 Tungugammnssusaaualy

Uszinalne (Toyadaun unsian — Suan 2549)

) CO, Emission Jan'06 - Dec'06
Ton CO,/Unit

0.8 -
0.72
0.7 - 0.68

0.6

0.5
0.4 0.37

0.3
0.25 0.25

0.49

0.4

0.3
0.2
0.1

n

TMT(SR) A B TMT(GW) C D E F

\
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6) Uszanswa

s

\

6.3) wamasaana s Iwihaeviiaeg (Kwh/Unit) 143 2006 Meududl 2005 393
uuHuNanag 22.9 Kwh/Unit (5.7%) vauzngaanmsHananad 4. 2%

— Hectrical (Kw h/unit)

Kwh/Unit - -e= = Prod.Vol.(Unit) Prod. Vol (Unit)
600 300000
485.8 202,301 251,433
500 | P =~=-=--J9 1 250000

s’ 401.4 378.5
1 5.7% 1
400 1 45 449 . o 200000
300 | N e | 150000
200 | 1 100000
100 + 1 50000
0 | | 0
2004 2005 2006
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6) Uszanswa

r ) )
6.4) Wamsaa LPG doviie (Kg/Unit) 1141 2006 theunudl 2005 Feiiuualiunanas
1.3 Kg/Unit (8.6%) vauzNeoanmsnananad 4. 2%

— LPG (Kg/unit)
—e— Prod.Vol.(Unit)

Kg/Unit Prod. Vol (Unit)
25 300000
22 ‘_292,301 251,433
20 | . - 79 1 250000
el .o 2 139 | 200000

o - T=] | 150000
10 142211 1
’ -+ 100000
° T 1 50000
0] 1 1 0]
2004 2005 2006
\

N\
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Heavy oil consumption in 2005-2006

@ CONSUMPTION IN 2005
Jan’07 Install reducing valve at Caustic soda&LPG @ CONSUMPTION IN 2006
(6 -> 4 Bar) (Save = 263,340 B/Y) 0 CONSUM PTION IN 2007

Shut down 6-13 Feb’05 Change T/T(1.7)>(1.1) |
Feb’06 Reduce pressure of Steam boiler 8 -> 6 Bar = 25,700 B/Y|

Mar- May'06 Modify steam pipe at LPG & Close valve supply at ASU = 872,025 B/Y|

250,000 & S
N May’'06 Change insulator of steam boiler = 27,816 B/Y | g
N~
|'.|J‘ I Jun’06 Optimum adjust % O, for steam boiler = 236,700 B/Y| Q
e 200,000, Jul’06 Install reducing valve at ASU (6 -> 4 Bar) S
= ) (Save = 691,459 B/Y) <
: (@) © ') S ]
< 50000 SANN A S o -
—I - q:. N~ o o (\L g
O S \I\ & 9 5 o4 o
- 5 o
o 5 55
>= 10000 H % oe) 1 ) A
> X 7 ? ©
X )
< NOVB YR B :
LI 50,000 {- - e o) R ¥
I )

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

MONTH
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6) Uszanswa

w

r \J
6.5) Wan13aq Heavy Oil Av%iU 8 (Litre/Unit) 141l 2006 thaunvil 2005 Fadiuualus
Nanag 2.7 Litre/Unit (50%) Yz Naaan1sHananad 4. 2%
——1 Heaw Oil (Litre/unit)
Litre/Unit - -¢- - Prod.Vol.(Unit) Prod. Vol (Unit)
16 300000
141 1149 8- -0 1 250000
12 | v 202301 951 433
10 | .- 1 200000
8 + " -+ 150000
6 | 142|211 0.4
’ s0% 1 100000
4 | 2.7
5 | = | 50000
0 | | 0
2004 2005 2006
\_
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6) Uszantwa
4 , . )
6.6) HANM3AAAUNUADTIYIY (Baht/Unit) 141l 2006 meunvil 2005 dadini) wum

anad 243 Baht/Unit (18.4%) VUSNEIDANINANANAS 4. 2%

—1 Cost (B/U)
Baht/Unit - -~ - Prod.Vol.(Unit) Prod. Vol (Unit)
1699 262,30 251,433 300000
, 301 :
wal B v | 250000
1 + L 1 1321 4%
| _ - 1078 1 200000
1000 | 142.p11 . 2o
800 + i 1l N -+ 150000
600 + | 100000
400 |
200 | 1 50000
0 | | 0
2004 2005 2006

\
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6) Uszanswa

[ . , N
6.7) Wan3an CO, MatiH I8 (Ton CO,/Unit) 1141 2006 Neunll 2005 Fadiuualvinm
aAa3 6.9 Ton CO /Unit (21.6%) vz NgpANSHaNAnad 4. 2%

0O Ton CO2/Unit Plan m Ton CO2/Unit Actual
Ton COZ/Unit
0.35 932
oo 0.307 0.294
0.3 - 21.6 ' 0.282 0.269
251 ' 0.256
o251l | | S——X_ |l L =
‘i% Next step - 20%  ¢.201
0.2 oo
0.15
0-1 i i i i i
Base line 2006 2007 2008 2009 2010
data as
of 2005
\_ )
u:a?mm




7) dlum gilassa sazuamanisunly

r

7.1) N19ULILNIRINITURALNDSRITLLATINTG IMV (Innovative &

International Multi Purpose Vehicle)

X 1,000 Units

300 L E'XpDI't
= DDmEStIC

250

200

150
100 Ea EE.I'- :
51 o 1 144 .5 :

1]

04 "oz

= a
ummammf’f’lm: ?jﬂﬂm!ujuiﬂﬂminﬂﬂ%‘l TMC Iﬂﬁlﬁﬂﬁﬂi?%ﬂﬂﬂﬁJ

waz Usziiuwaasnavlids TMC 1lulszamnl

\

J
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7) lum gilassa sazuamaensunla

7.2) @ 31191 luasn )
2) )
a Q/ Q 1 o\ Q
LL‘IJ’J‘VI’Nﬂ’]‘.J‘LLﬂ”l‘lI: HNITAAPNNYNITUULTUITNANGTH
Plant Activity Management Committee Chairman
Mr. Ekachai R.. SVP v d
e ' ' NINTINAIUMIOYSNY
| wé’aamaﬂmmgmmm
Steering Committee Leader NONISN Cost & Env.
Mr.Somsak Ch. GM/PA, Mr.SukhumJ. GM/QC, 4>
Mr.Sompong S. GM/P1, Mr.ChatchaiJ. DGM/P2
Mr.Kij P. GM/P3,
---....,,.___ Secretary: Mr.Jirasak I. /PA
--..,.__.. and PAS(PAM) Group
trssssssssssfEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 7/--.......1.......
~ .."
: r N “
: GL/TL's Quality TPS Safety 5S TPM QCC ( Cost Env. .
Role Activity || Activity | | Activity | [ Activity Activity | | Activity | \ Activity Actiy
: | | | | | | | |
: P/J Leader| P/J Leader| |P/J Leader| |P/J Leader| |P/J Leader| |P/J Leader| P/J Leader| |P/J Leader| |P/J Leader :
Mgr./ Ast | | Mgr./ Ast | | Mgr./ Ast | | Mgr./ Ast || Mgr./ Ast | | Mgr./ Ast || Mgr./ Ast | | Mgr./ Ast Mgr./ Ast
. I | I I I | I I | .
. Window Window Window Window Window Window Window Window Window
: Eng/Officer| |Eng/Officer| Eng/Officer| [Eng/Officer| [Eng/Officer| [Eng/Officer| [Eng/Officer| |Eng/Officer Eng/Officer, :
L .. GL,Act GL | | GL,Act GL | | GL,Act GL | | GL,Act GL | | GL,Act GL || GL,Act GL | | GL,Act GL | | GL,Act GL o

*
. ?
Py
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8.1) HUTUITTEAUFINANNINY

lunsaiiufanssunisaysne

NAIITUD LN ADLUDILASATIA

8.2) tumsidausantaanidnaulunn g dag |

\
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8) MUK IANNTUSD

8.4) ﬂﬂﬁanm'smamﬂmumﬂmmmﬂﬂiﬂm

~ il C o A
nM315vil3eeensnariag

(Continuous Improvement)

Fourialalem

(Toyota Way) S

MIYONS VN UDOBINUIAZ Y

(Respect for People)

.

1. ANNIME (Challenge)

2. loudsu ( Kaizen )

v Y 'Y
3. ﬂﬁillgﬁt}]ﬁM?ﬂﬁmum@
Genchi Genbutsu (Go&See)

4. N158NS VNN
(Respect)

5. msmaniluny
(Teamwork)
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