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56920068: MAJOR: LOGISTICS AND SUPPLY CHAIN MANAGEMENT;
M.Sc. (LOGISTICS AND SUPPLY CHAIN MANAGEMENT)
KEYWORDS: GREEN SUPPLY CHAIN MANAGEMENT
ANYA PRASERTLARP: APPLYING THE GREEN SUPPLY CHAIN CONCEPT
TO IMPROVE THE ENVIRONMENTAL QUALITY IN THE AUTOMOTIVES INDUSTRY.

ADVISOR: PAIROJ RAOTHANACHONKUN, D.Eng., 95 P. 2015.

Green supply chain management applications can help businesses succeed. Meanwhile,
organization need to adapt themselves to be a Green Supply Chain Management by combining the
concept of the supply chain management with the environmental impact. The benefits derived
from this concept is that it will help both the organization and environment. It also creates a good
image of the products and organization. This study purpose was to measure the environmental
performance of the organization by using indicators of performance and evaluation system of
environmental management procedures; ISO14001: 2004, Plan-Do-Check-Act and offering a
plans to improve the environmental performance to the industry.

The results of the environmental performance of the automotive parts industry, all of
the environmental performance meet limit indicator. Only the results of environmental
performance of using natural resource were fail, if the organization has a policy of continuous
improvement then can reduced resources consumption. Then proposal plan to improve
environmental performance is applying Clean Technology concept is the study of installing
Insulator Heater Barrel in injection molding machines. This plan is able to reduce the electricity
consumption approximately 134,392.5 kWh per year and a plan of Green Supply Chain
Management by using 3Rs concept to reduce power consumption and increase brightness. By
replacing light bulbs with fluorescent blue. (Fluorescent) T8 36 Watts to be LED T8 16 Watts,

this plan is able to reduce the electricity consumption approximately 181,500 kWh per year.
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. . Signifi
Environmental Actwﬂy/FTroduct/ Control| Condition | Information - Volume cgnt
Aspects Service
)

Storm Water Discharge > Environmental Impact: water qualit S
Rain Water Roof, Parking Lot & Road Runoff C N

Chemical usage for Gardening/Law n | N
Potential Emergency Spill/ Incident / Fire Fighting Waters C AR

Diesel Tank Area C AR

Shipping / Receiving Dock C AR

Hazardous Waste Storage/ Handling C AR
Wastewater Discharges 2 Environmental Impact: water quality S
Sanitary Sew er Discharge|Cooling Tow er C N

Car Washing C N

Restrooms C N

Pantry C N

Cafeteria | N

Floor Scrubber C N

Cooling Water (No Oil) - Small Molding C N

Machines

Cooling channel cleaning (All injection C N

molds )

Condensate Water from Air Conditioning C N

Package Cleaning C N

Expansion Plant Construction | N

Construction Operations | N

Wastew ater Treatment C N 85 m3/day

Potential Spills/Leaks C AR
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. L Signifi
Environmental Activity / Eroduct / Control [ Condition | Information - Volume | cant
Aspects Service
©)
Waste > Environmental Impact: waste generation S
Lubricant Oil Machine lubrication C SD 409 kg/month
PM Forklift C SD
Air compressor C N
Mixed Water/Oil Cutting/grinding/milling/turning/Polishing C N 1868 kg/month
for Maintenance
Cleaning Machine C SD
Paint / Thinner Painting (Production) C N
Maintenance Painting C N Approximately 3 kg/year
Painting for Retouch Plastic Parts C N
Dolly Repair & Modification C N Approximately 0.5 kg/year
Thinner Painting (Production) Approximately 200
kg/month
Part Cleaning Solvent Maintenance Degreasing C N
Cleaning Filter C SD
Waste Paint Water Curtain for Painting C N Approximately 577 kg/m
Mixed Water/ Paint Maintenance Water Curtain C Sb Approximately 20 kg/month
Water Curtain for Painting C Ssb Approximately 6261 S
Expired Chemical Chemical Storage C N
Medical Wastes / Sharps [First Aids C N Approximately 1 kg/month
Lead Sludge Lead Soldering C N
Blectrical Welding C N Approximately 0.5
kg/month
Fluorescent tubes Maintenance C N Approximately 39 kg/month
Dry cell batteries Plant-w ide C N Approximately 60 kg/month
Paint Filter Painting (Production) C N
Painting for Retouch Plastic Parts C N
Filter Air compressor C N
Qil & Chemical Absorbent |Potential Spill C AR
Contaminated Fabric Machine, Mold, Part Cleaning C N Approximately 779
kg/month
Contaminated Fabric PM Forklift C Sb
Recycle Trash Packaging C N
Store Tent C N
Recycle Plastic Injection Molding C N
Plastic Purge Injection Molding C N S
Plastic Part (IP) Airbag Test C AR 60 pcs/month
Pastic Scraps Production C N Approximately 18462 S
kg/month
New Model Development C N 800 g/pcs.
Plastic Granular Injection Molding C N
Storage C N
Regrind Dust Plastic Grinder C N
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Environmental
Aspects

Activity / Product /
Service

Control

Condition

Information - Volume

Signifi
cant

®

Air Emissions - Envir

onmental Impact: outdoor air quality

VOCs

Machine Shop and Plastic Mold

Painting for Production

Painting for Retouch Plastic Parts

Thinner Using for Production Painting
(Xylene)

Ol0|0|0

zZl|Zz|1Z2|2

Measured emission values
are Xylene 8.34 ppm (limit
values 200 ppm)

Painting for Maintenance

Thinner Using for Maintenance

Fumigation from chemical spraying

New Model Development

[ellelielle]

zZ|Zz|1Z2|2

Depend on VOCs spec of
the chemical
approximately usage 1
can/program

Chemical Storage

Hazardous Waste Storage/ Handling

Project Making

EHS Monitoring

Particles

Painting for Production

oOl—|0|0[0

ZlzZz|Zzl2|2

Measure emission values
are 26 mg/m3(limit values
400 mg/m3)

Injection Molding

Painting for Maintenance

Painting for Retouch Plastic Parts

Laser Scoring

Plastic Grinder

njnjnjnln

Project Making

Construction Operations

Cutting/grinding/milling/turning/Polishing
for Maintenance

olojolofolo(o]o

Zl|Zz(Zz|Zz|2|Z2]Z2]|2

Injection area cleaning

Injection machine cleaning

Material blow er cleaning

Road Traffic

Road Traffic & supplier truck

Combustion Products

Cafeteria Stoves & Ovens

Oven (Painting)

Diesel Engines (Fire Pump)

Emergency Practice (Fire)

Forklift

Pool Car & Truck

Employee Transportation

Emergency Practice (Fire)

oOl—|O]|0[0]lo|0]0]0]|0|0|0]|0

ZlZzl1ZZ2|1Z2|Z2|Z2|Z2|2|2|2|2|2
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. L Signifi
Environmental Acthlty/Eroduct/ Control [ Condition Information - Volume cgnt
Aspects Service
©)]
Air Emissions = Environmental Impact: outdoor air quality
Refrigerants Chiller C N -
Refrigeration Servicing and Air Conditioner C N -
Laser Scoring C N -
Lead Lead Soldering C N -
Electrical Welding C N -
Battery Charging (Forklift) C N S
Acetylene Welding C N -
Argon Welding C N -
Carbon Dioxide Fire Extinguisher C AR -
Flammability Test C AR
Hot Foil Machine C N S
Hot Plate Welding Machine C N S
Injection Molding C N S
Laser Scoring C N S
Carbon Monoxide Flammability Test C AR
Helium Airbag Test C AR
Methane Leach Flammability Test C AR
Burned Plastic Flammability Test C AR
Fire Flammability Test C AR
Fume Welding fume C N Measured emission values -
are w elding fume and
w elding dusts 0.390
g/minute
Purge Plastics C N -
Melt Flow Index for Raw Material C N
Hot Plate Welding Machine C N
Dolly Repair & Modification C N
Vapor (H,SO,) Battery Charging (Forklift) C N S
Potential Emission Emergency Situation (e.g. Fire) C AR -
Potential Emission Potential Spills / Leaks C AR -
Chemcal Storage C AR
Battery Explosion (Computer) C AR -
Battery Explosion (Forklift) C AR -
Battery Explosion (Fire Pump) C AR -
Dust Emission Airbag T?,St ¢ AR
Flammability Test C AR
Ultraviolet Ligth Resistance C AR
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aznau

. L Signifi
Environmental Acthlty/Eroduct/ Control| Condition Information - Volume | cant
Aspects Service ©)

Noise = Environmental Impact: outdoor noise level S
Noise Plastic Regrinder
Diesel engines

Test chamber

Fire Pumping
Construction Operation
Air gun

Stapple Air Gun
Vacuum Exhaust

Air compressor
Ultrasonic Welder
Airbag Deployment
Vibration w elder

Odor = Environmental Impact: air quality -
Odor Plastic Melting Volume not measurable -
Painting Volume not measurable -
Hazardous Waste Storage/ Handling Volume not measurable -
Potential Spill & Leak for Chemical Volume not measurable -
Chemical Aerosol Volume not measurable -
Cooking Volume not measurable -
Flaw repair coating N Volume not measurable -

zZl|Zz|1Z|Z|Zz|Z2|1Z2|2|Z2|2

>
Py

ololofjofololof—(olo|—|—

=z

zZ|1Zz|z2

=z

=z

ol—[o]o]lolo]o
>
Py
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. - Signifi
Environmental Acthlty/Eroduct/ Control [ Condition Information - Volume | cant
Aspects Service
(S)
Energy Consumptions - Environmental Impact: natural resources S
Hectricity Process/Activities Site-w ide C N Approximately 632,854
kWh/month
Helium Leak Airbag Test C AR
Camera Airbag Test C AR
Lighting/Electical Ligth Resistance C AR
Water Consumptions - Environmental Impact: natural resources -
Water Facility Use C N Approximately 1,021
m3/month
Canteen Use C N Approximately 478
m3/month
Utility Use C N Approximately 441
m3/month
Fire pump Use C N Approximately 1,029
m3/month
Other Use | N Approximately 310
m3/month
Cooling Tow er C N -
Chilled w ater [ N -
Law n w atering [ N -
Sanitary use (Restroom) C N -
Cleaning & Maintenance C N -
Drinking Water C N -
Car Washing C N -
Water Curtain for painting room C N
Cleaning Painting Pit C N
Gutter Cleaning [ N
Potential Emergency (Fire Fighting) C AR
Expansion Plant Construction [ N
Construction Operations [ N
Cutting/grinding/milling/turning/Polishing C
for Maintenance
Dolly repair & modification C N
Package Cleaning C N
Cleaning w astew ater pit C N
Ligth Resistance C N
HWuevg:  C = Controlled (AIUAN)
a u'/
N = Normal Activity (Ronssuna 1)
a A Yo
I = Influenced (ﬂﬂﬂiiw"lmuwaﬂiwu)

AR = Accidental Release (N13:NAQ1IAINS)

SD

SU

= Shut Down (11gAN1U)

= Start up (I5U411)
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Wastewater Quality |
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Chemcial Oxygen Demand
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M3199 4-7 wamsasviaguMmaunadeusumslassveudogeins

ANALYSIS RESULT (S) :

Sample ID. Test [Standard

Sampling Point Date Parameter Unit Method
No. Result | Value*

Air Emission From Stationary Source

14/426783| WWuN Painting : Flush Off Stack 08/09/2014 | Total Suspended Particulate mg/m3 58.1 400 US. EPA Method 5
Xylene ppm 5.96 200 US. EPA Method 18

14/426785| WWuN Painting : Oven Stack 09/09/2014 | Total Suspended Particulate mg/m3 432 400 US. EPA Method 5
Xylene ppm | <025 200 US. EPA Method 18

14/426781 | WWUN Painting : Clean Room Stack 08/09/2014 | Total Suspended Particulate mg/m3 264 400 US. EPA Method 5
Xylene ppm 0.76 200 US. EPA Method 18

14/426782| WWuN Painting : Painting Room Spray Booth#3 08/09/2014 | Total Suspended Particulate mg/mZ 3.88 400 US. EPA Method 5

Xylene ppm | 549 200 US. EPA Method 18

14/426784| uWun Molding : Grinding Machine 08/09/2014 | Total Suspended Particulate  |mg/m’| 7.27 | 400 | US.EPA Method 5
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NN 4-10 Parameter Total Suspended Particulate, Xylene
Sampling From HHWUN Painting: Flush Off Stack

Date Collected September 8, 2014

A 4-11 Parameter Total Suspended Particulate, Xylene
Sampling From LHWUN Painting: Oven Stack

Date Collected September 9, 2014
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NN 4-12 Parameter Total Suspended Particulate, Xylene
Sampling From UHNUN Painting: Clean Room Stack

Date Collected September 8, 2014

A 4-13 Parameter Total Suspended Particulate, Xylene
Sampling From UHUN Painting: Painting Room Spray Booth#3

Date Collected September 8, 2014
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NN 4-14 Parameter Total Suspended Particulate
Sampling From LHNUN Molding: Grinding Machine

Date Collected September 8, 2014

mwﬁ 4-15 Parameter Total Dust, Respirable Dust, Xylene, Toluene, Hexamethylene
Diisocyanate as Isocyanates, Ethyl Benzene, Ethyl Acetate, Isobutyl Acetate,
Isopropyl Alcohol, n-Butyl Acetate, n-Butanol, Methyl Isobutyl Ketone,
Methyl Ethyl Ketone, Aluminum Powder
Sampling From HHWUN Painting: Paint Booth 4

Date Collected September 8, 2014
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mwﬁ 4-16 Parameter Total Dust, Respirable Dust, Xylene, Toluene, Hexamethylene
Diisocyanate as Isocyanates, Ethyl Benzene, Ethyl Acetate, Isobutyl Acetate,
Isopropyl Alcohol, n-Butyl Acetate, n-Butanol, Methyl Isobutyl Ketone,
Methyl Ethyl Ketone, Aluminum Powder
Sampling From UNUAN Painting: Paint Mixing Room

Date Collected September 8, 2014

A7 4-17 Parameter Total Dust, Respirable Dust, Xylene, Toluene
Sampling From LW UN Painting: Retouch Station

Date Collected September 8, 2014



NN 4-18 Parameter Total Dust, Respirable Dust, Xylene, Toluene
Sampling From UHUN Painting: Pad Print (GMT-300)

Date Collected September 8, 2014

AN 4-19 Parameter Total Dust, Respirable Dust, Xylene, Toluene
Sampling From IWUN Painting: Pad Print (H60A)

Date Collected September 8, 2014
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AINAN 4-20 Parameter Total Dust, Respirable Dust
Sampling From LHWUN Painting: Paint Oven

Date Collected September 8, 2014

A 4-21 Parameter Total Dust, Respirable Dust
Sampling From UHWUAN Molding: Grinder 4100 — 008

Date Collected September 8, 2014
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NN 4-22 Parameter Total Dust, Respirable Dust, Xylene, Toluene, Methyl Acetate, Ethyl
Acetate, [sobutyl Acetate, [sopropyl Alcohol, n-Butyl Acetate, n-Butanol, Butane,
Propane

Sampling From LUHUN Molding: Injection M/C 2700T

Date Collected September 9, 2014

AINAN 4-23 Parameter Total Dust, Respirable Dust
Sampling From UHUN Molding: Injection M/C 650T (105T)

Date Collected September 9, 2014
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NINAN 4-24 Parameter Total Dust, Respirable Dust
Sampling From UHUN Molding: Injection M/C 650T (104T)

Date Collected September 9, 2014

AN 4-25 Parameter Total Dust, Respirable Dust
Sampling From LUHUN Molding: Injection M/C 1100T

Date Collected September 9, 2014



NINAN 4-26 Parameter Total Dust, Respirable Dust
Sampling From LUHNUN Molding: Injection M/C 450T

Date Collected September 9, 2014

A 4-27 Parameter Total Dust, Respirable Dust
Sampling From UHWUN Molding: Tooling

Date Collected September 9, 2014
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NINAN 4-28 Parameter Xylene, Toluene
Sampling From UHNUN EHS: Hazardous Waste Storage Room

Date Collected September 8, 2014

AN 4-29 Parameter Total Dust, Respirable Dust
Sampling From LW UN PE: PE Shop

Date Collected September 8, 2014
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NN 4-30 Parameter Total Dust, Respirable Dust, Toluene, Ethyl Acetate
Sampling From HHUN MP&L: Maintenance Shop

Date Collected September 8, 2014

NN 4-31 Parameter Xylene, Toluene
Sampling From UHNUN MP&L: Chemical Storage Room

Date Collected September 8, 2014
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NN 4-32 Parameter Total Dust, Respirable Dust, Carbon Monoxide, Carbon Dioxide,
Formaldehyde, Acetic Acid, Formic Acid, Acrylaldehyde
Sampling From UHNUN [AT: Hot Welding-T6

Date Collected October 30, 2014

NN 4-33 Parameter Total Dust, Respirable Dust, Carbon Monoxide, Carbon Dioxide
Sampling From New Program: Vibration; H60A

Date Collected October 30, 2014
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NINAN 4-34 Parameter Leq 8 hrs.
Sampling From New Program: Vibration; H60A

Date Collected October 30, 2014

NN 4-35 Parameter Total Dust
Sampling From Plant Wide: EL Zyncronize Plant

Date Collected September 8, 2014
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NN 4-36 Parameter Total Dust
Sampling From Plant Wide: Maintenance

Date Collected September 8, 2014

NN 4-37 Parameter Total Dust
Sampling From Plant Wide: CPM Assembly

Date Collected September 8, 2014

64



AINAN 4-38 Parameter Total Dust
Sampling From Plant Wide: EL IP Assembly

Date Collected September 8, 2014

NN 4-39 Parameter Total Dust
Sampling From Plant Wide: Packing Area

Date Collected September 8, 2014
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AINAN 4-40 Parameter Total Dust
Sampling From Plant Wide: IQA Area

Date Collected September 8, 2014

AN 4-41 Parameter Light
Sampling From Workplace

Date Collected September 8, 2014
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NINAN 4-42 Parameter Light
Sampling From Workplace

Date Collected September 8, 2014
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The National Institute for Occupational Safety and Health (NIOSH) 1ta1g Agency Standard for
OSHA Listing Represent the OSHA PELS Reported in the 29 CFR 1910.1000 Parts 1910,

Section 1000
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A15199 4-8 WaﬂTiﬂi?%fﬂﬂ%NWﬂ!ﬂTﬁJl%ﬂJﬂTﬂ‘UENﬁ'l'ilﬂﬁcluﬂiﬁmﬂ'lﬁﬂﬁﬁ'l\ﬂu

ANALYSIS RESULT (S) :

Sample ID. Test Standard|
Sampling Point Date Parameter Unit Method
No. Result Value*

Air in Workplace

BWwN Painting

14/426786( unun Painting : Paint Booth 4 08/09/2014 | Total Dust mg/m3 <0256 15 NIOSH 0500
Respirable Dust mg/m3 0.15 5 NIOSH 0600
Xylene ppm <025 100 NIOSH 1501
Toluene ppm 551 200 NIOSH 1501
Hexamethylene mg/mZ 0.02 5 By Ion Selective Electrode

Diisocyanate as Isocyanates

Ethyl Benzene ppm <025 100 ** | NIOSH 1501
Ethyl Acetate ppm 0.90 400 ** | NIOSH 1457
Isobutyl Acetate ppm 0.797 150 ** | NIOSH 1450 /

By Gas Chromatography

Isopropyl Alcohol ppm <1 400 ** NIOSH 1400
n-Butyl Acetate ppm 033 150 ** NIOSH 1450
n-Butanol ppm < 0560 50 ** NIOSH 1401
Methy! Isobutyl Ketone ppm <03 50 ** NIOSH 1300
Methyl Ethyl Ketone ppm <025 200 ** | NIOSH 2500
Aluminum Powder mg/m3 Not Detected | 5 *** OSHA ID - 121

ANALYSIS RESULT (S) :

Sample ID. Test Standard|

Sampling Point Date Parameter Unit Method
No. Result Value*
WHn EHS

14/426794( unun EHS : Hazardous Waste Storage Room | 08/09/2014 [ Xylene ppm <025 100 NIOSH 1501

Toluene ppm <025 200 NIOSH 1501
WD PE

14/426796| Waun PE : PE Shop 08/09/2014 | Total Dust mg/m3 <025 16 NIOSH 0500

Respirable Dust mg/m’| <010 5 NIOSH 0600
bbb MP&L

14/426792| wnun MP&L : Maintenance Shop 08/09/2014 | Total Dust mg/m3 <025 15 NIOSH 0500
Respirable Dust mg/m’| <010 5 NIOSH 0600
Toluene ppm <025 200 NIOSH 1501
Ethyl Acetate ppm <02 400 ** | NIOSH 1457

14/426793 [ wnun MP&L : Chemical Storage Room 08/09/2014 | Xylene ppm <025 100 NIOSH 1501

Toluene ppm <025 200 NIOSH 1501
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ANALYSIS RESULT (S) :
Sample ID. Test Standard|
Sampling Point Date Parameter Unit Method
No. Result Value*
bNUN IAT
14/431236| uwwn TAT : Hot Welding-T6 30/10/2014 | Total Dust mg/m’ 144 16 NIOSH 0500
Respirable Dust mg/m’ <010 5 NIOSH 0600
Carbon Monoxide ppm 1 50 NIOSH 6604
Carbon Dioxide ppm 292 5,000 NIOSH 6603
Formaldehyde ppm 0.51 3 NIOSH 2541
Acetic Acid ppm <01 10 NIOSH 1603
Formic Acid ppm < 0.001 [ By Ion Chromatography
Acrylaldehyde ppm < 0.001 0.1 *** [ By Gas Chromatography
New Program
14/431232| New Program : Vibration ; HG0A 30/10/2014 | Total Dust mg/m3 <025 15 NIOSH 0500
Respirable Dust mg/m3 <0.10 5 NIOSH 0600
Carbon Monoxide ppm <1 50 NIOSH 6604
Carbon Dioxide ppm 225 5,000 NIOSH 6603
ANALYSIS RESULT (S) :
Sample ID. Test Standard|
Sampling Point Date Parameter Unit Method
No. Result Value*
LW®N Molding
14/426795( WwWun Molding : Grinder 4100 - 008 08/09/2014 | Total Dust mg/m3 <025 156 NIOSH 0500
Respirable Dust mgm’| <010 5 NIOSH 0600
14/426800| WWun Molding : Injection M/C 2700T 09/09/2014 | Total Dust mg/m’ 051 15 NIOSH 0500
Respirable Dust mg/m3 <010 5 NIOSH 0600
Xylene ppm <025 100 NIOSH 1501
Toluene ppm 117 200 NIOSH 1501
Methyl Acetate ppm <035 200 ** | NIOSH 1458
Ethyl Acetate ppm <02 400 ** | NIOSH 1457
Isobutyl Acetate ppm < 0.001 150 ** NIOSH 1450 /
By Gas Chromatography
Isopropyl Alcohol ppm 1.60 400 ** NIOSH 1400
n-Butyl Acetate ppm <03 150 ** NIOSH 1450
n-Butanol ppm < 050 50 ** NIOSH 1401
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A1319N 4-8 (919)

ANALYSIS RESULT (S) :
Sample ID. Test Standard|
Sampling Point Date Parameter Unit Method
No. Result Value*
14/426769( N Molding : Injection M/C 2700T 09/09/2014 | Butane ppm < 0.001 800 By Gas Chromatography
Propane ppm < 0.001 1,000 ***| By Gas Chromatography
14/426798| wWun Molding : Injection M/C 650T (105T) | 09/09/2014 | Total Dust mg/m3 0.25 16 NIOSH 0500
Respirable Dust mgm’| <010 5 NIOSH 0600
14/426799| wWun Molding : Injection M/C 650T (104T) | 09/09/2014 | Total Dust mg/m3 <026 15 NIOSH 0500
Respirable Dust rng/m3 <010 5 NIOSH 0600
14/426801| wwun Molding : Injection M/C 1100T 09/09/2014 | Total Dust mg/m3 051 15 NIOSH 0500
Respirable Dust mg/m’| <010 5 NIOSH 0600
14/426797| WwwWun Molding : Injection M/C 450T 09/09/2014 | Total Dust mg/mS 0.51 15 NIOSH 0500
Respirable Dust mg/m3 <010 5 NIOSH 0600
14/426802| WwWun Molding : Tooling 09/09/2014 | Total Dust mg/m3 <025 16 NIOSH 0500
Respirable Dust mg/m’| <010 5 NIOSH 0600
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AN 4-9 HANITATIVIATEAVLTENAT 8 B2 1uUS a1 New Program: H60A

(ANALYSIS RESULT (S) :
[Sample ID.| Test |Standard
Sampling Point Date Parameter Unit Method
No. Result valuea/b
Leq 8 hrs.

14/431233| New Program : Vibration ; HG0A 30/10/2014 Leq 8 hrs dBA 744 90 In-house method
Lo dBA 95.6 140 STP/04/066 based on
Lo dBA 41.0 - ISO 1996-2 : 2007
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Sample ID. Sampling Standard Value
Measurement Point Working Activity Unit | Result Test Method
No. Date a b
Light in Workplace (Night Time)

14/426809 Iﬁz Maintenance 08/09/2014 | uanas Lux 134 400 400 ANSI / IES RP-7

14/426810 qmﬁu Part IP LCB 08/09/2014 Lﬁu%mm Lux 191 100 100 ANSI / IES RP-7

14/426811 agmﬁu Part RH 08/09/2014 Lﬁu%mm Lux 200 100 100 ANSI / IES RP-7

14/426812 IV‘I@ EL Syncronize Part 08/09/2014 | wana1T Lux 190 400 400 ANSI / IES RP-7

14/426813 WS 1 08/09/2014 Uixﬂaw%‘mm Lux 473 400 400 ANSI / IES RP-7

14/426814 WS 2 08/09/2014 uizﬂauémm Lux 482 400 400 ANSI / IES RP-7

14/426815 WS 3 08/09/2014 ﬂsznau%mm Lux 572 400 400 ANSI / IES RP-7

14/426816 WS 4 08/09/2014 ﬁixnau%mm Lux 648 400 400 ANSI / IES RP-7

14/426817 WS b 08/09/2014 Uiznaw%‘mm Lux 560 400 400 ANSI / IES RP-7

14/426818 WS 6 08/09/2014 Uiznauémm Lux 527 400 400 ANSI / IES RP-7

14/426819 WS 7 08/09/2014 mmau%mm Lux 534 400 400 ANSI / IES RP-7

14/426820 WS 8 08/09/2014 ﬂizﬂau%‘mm Lux 596 400 400 ANSI / IES RP-7

14/426821 WS 9 08/09/2014 Uiznau%’mm Lux 515 400 400 ANSI / IES RP-7

14/426822 WS 10 08/09/2014 Uiznaw%‘mm Lux 705 400 400 ANSI / IES RP-7

14/426823 SUB 1 08/09/2014 | isenay & asdasay Lux 513 600 600 ANSI / IES RP-7
Fum (azduathuna)

Sample ID. Sampling Standard Value

Measurement Point Working Activity Unit | Result Test Method
No. Date a b

14/426824 SUB 2 08/09/2014 | taenay & emaday Lux 407 600 600 ANSI / IES RP-7
%mm (azduathunaw)

14/426825 SUB 3 08/09/2014 | 1avnau & eTaday Lux 396 600 600 ANSI / IES RP-7
%Lmu (auduathunaw)

14/426826 WS 0 08/09/2014 | 13enay & aaday Lux 404 600 600 ANSI / IES RP-7
%umu (audueimunan)

14/426827 Iﬁ: Console 08/09/2014 | taenay & emaday Lux 918 600 600 ANSI / IES RP-7
%uam (azduathunaw)

14/426828 WS 1 (Iﬁ:mmﬁamm) 08/09/2014 | 1avnay & ey Lux 869 600 600 ANSI / IES RP-7
%»mu (auduathunam)

14/426829 WS 2 (Im“xmmﬂamm) 08/09/2014 | 13enay & aaday Lux 711 600 600 ANSI / IES RP-7
Fuom (auiBeahunmg)

14/426830 WS 3 (Iﬁzmﬁﬂﬁamm) 08/09/2014 | 1aenay & eTaday Lux 730 600 600 ANSI / IES RP-7
%uam (azduathunaw)

14/426831 WS 4 (Im‘“:mmﬁamm) 08/09/2014 | 1avnau & eTaday Lux 726 600 600 ANSI / IES RP-7
%»mu (auduathunam)

14/426832 Storage Area 08/09/2014 ﬂﬁuﬁﬁu%mm Lux 134 100 100 ANSI / IES RP-7

14/426833 QA Area 08/09/2014 maaﬁaw‘%mu Lux 630 600 600 ANSI / IES RP-7

14/426834 UTI Office 08/09/2014 | wandy Lux 848 400 400 ANSI / IES RP-7

14426835 | T04fl Load 9 08/0922014 | Waefnrmnelyaldsn Lux | 200 | 100 | 100 ANSI / IES RP7
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Electricity Consumption (kW-h/ton)
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4.2 M3 1911 (Water Consumption)
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Water Usage (m~)
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§ 1,500 =
1,000
500
0 - , s
JaR Feb kar Apr May AR Jal Aug =g L= oy [
|—'-'-.'a'.er...s-a-; [m3}| 328 | 38958 | 268 | 2,119 1978 | 20358 | 2,064 1,883 1844 2051 2156 1953
|—I—Tar-;'.'v'a|£ 2100 | 2100 | 2100 | 203 | 2100 | Z100 | 2100 | 2100 | 2100 | 2100 [ 2100 | 2100

Y

A 4-44 5anamsliniidl 2014 @rnasiuag)

1 [ o [] . o Y 1
meﬂmi”lﬁ’"lﬂﬁnmymwmmm Safety and Environment %?Wlﬂﬂ‘ﬂ'iTUN Blower
. 1o ) Y ' Y 5 A 3 A
VDY Aeration Tank llﬂJ‘V]NTH Lmllﬂumiuf’f"lmqmmmfnuummaﬂumaummamﬂum
~ 9 o A I Y =y 9 ¥ g 1A 7 Y A A o
L38UIDY Tﬂﬂwmmﬂmaummﬂugﬂumum ﬂzm1mmﬂf’nu1ﬂllmﬂummmgﬂmuwmuwﬂ

[ =
NYUABDN

a WA d’ s\ W
azdwamsdfianumenvaanadenvesustnluil 2014
A = o a gy A 9 A o ~ ) <
dienfsumeunamsdutiunuduaganadonueansynluil 2014 dunuad
Fhnunelunssamsaunadon aUToMUUATDITZUUNTIAMITILIAGON ISO 14001

P

] a oa g { 2
2004 mﬂmimnijn‘imWﬁﬂﬁﬂgﬂ@lﬂﬂiﬂlléﬁ@ﬂﬁ 3 ﬁWNTiﬂﬁ?ﬂllﬂﬂ\iu
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msUfiRNuMUGINaAdN e Iawa pamslfiaany | wadns

1. mssamsihide
1.1 YSua BOD 500 UN./a. Ay 124.1 U0, /a / 1Fo WU
1.2 Y51a COD 750 Un./4. Ay 276.9 un. /a /Hou AU
1.3 Y5113 Oil and Grease 10 WN./a. A 5.3 un. /a/fou AU
1.4 15119 Suspended Solid 200 WN./A. mae 97.3 un./a/ Hew AU

2. MITAMITVYL
2.1 YSuaveza1nnssuIumMsHan 3% 257,178 An. /1) -
2.2 Bmmvezi'li 3% 142,510 nn. /) -
2.3 5avezounse 135 102,294 nn. /7 -
2.4 Snamesi iiferunszuumnan 135 40,288 9. /7] -

3. Msdamsmsassuaiygoine AN HAINUSHNAYI Nw AU
Al lunsseme AWNGVINGT | HannUTENAS A WY
VANEMUTOS AN KUY HAINUSENAYI N AU
WA amnguIed | mannuiEniidsnm i

4. M3 lENSNANITITUNA
4.1 myldainlszah 2,100 QULARRY | MEY 2337 avar/ Bou Tadeinu
4.2 m3lamdaau Tnlih 2110 kWhiton | 1n@0 3,895 kWh/ton sk

A wa y A v A o ~ 1 ' ]
nanamslgianumuanadonveausEnluil 2014 wunlesaulvgniu

J { o i J A a
Lﬂmm@'luﬁﬂi]wn'lﬂ"l ﬂ'lwuﬂl!agw'll:llﬂm“ﬂl%j'lwn'lﬂﬂﬂi

Y
% U

HNEN

]

F o uNan1InIg

AU

anwandlumshanlunainatau S 6 9a Imanududuvesaeainaiosni

J o a oa
Lﬂﬂ!"l/]ll'lﬁi;§1uﬂﬁ’iu@Wﬂhﬂigﬂ1ﬁﬂi$ﬂi?\1@§lﬁ1ﬂﬂiiﬂ"l uazwamaﬂgummﬁ’mmﬂ%

@ a gi g o 1 4 { a
NININTTITURANT 2 Uszam Ae USinamslfilszihdiganiunaaidhnanenussn

Y

@

o ' o J ' . o 1
Avua’ld uaanmslalddunbainiiieay Safety and Environment 393119031091

. 1 o ) Yy ' Y <] = I
Blower U84 Aeration Tank lliJ‘VlNTL! Lmllﬂumsuﬁ”lwamwmuummsﬂum@umywuzﬂu

A 9 [ gz 9 501 < ] o Y ~ o =) g’; 1
NIYUIDY meaQmﬂuu‘lﬁmmms%um@giummanmmfmmﬁuﬂ DNYNUUIYITU

Safety and Environment 1@3im3uf 14 (Corrective Action) AUNANLATTHMIAUIAGNTY

msdszguaamunanmfou 9
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A wa A [ 9 Y o Y R A @
LlagﬂWﬂWaﬂ13ﬂ§]ﬂ§l\ﬂl&ﬁ\unﬂaﬂuﬂ1uﬂ']ﬁGlGIfWﬁQQTHVI,V‘IV‘I']“KQNﬂWﬁ'JﬂWa@@ﬂll’lﬁl.u

9

stvpanasnu lihaontenaasuy Tasnnaunasluil 2014 wun Bunanasithwing

U

D.

A o o < a o 1 { Ao o A a
ﬂUiHﬂﬂ'lﬁuﬂll'ilnﬂlﬁﬂu 9 %Qﬁ']iJ']ﬁﬂ'JLﬂﬁWgﬂllﬁ}'n *mﬂfﬂi“ﬁ‘ﬂﬁ‘k!VI@WLUH‘ﬁﬁﬂ*ﬂ“VI'N?%HHﬂWi

De

a

1 4 = a =2 A [
NAABUTIUIDYURA Iﬂﬂﬂ?iﬂﬂWﬁWﬁ@lﬂ G]NiJﬂTiGl wmqm"lvhhmuammm @N‘H‘H LW’E]

Y
AR

YsudyaldmanmsUfinaumudunadennaiu giseverinauounuaiuInslduuifans
wimmaanuieanSinums1nszua lufhuezious ludymdmuaaane liisanely
Y 1

Tuaoui 4 (Act) Ao 11/

v v
v = o a

Tumeuil 4 MINUTUONIIAAMIIAMIAIUFWWAIETY iWoITiHam s TR

4 Q' v a v dd?
PNUAINUINADNVIIUVIHNAUVY (Act)

v [

a 9 A 9 a o o 1
i]1ﬂﬂ15‘1/‘ﬁ]15T;Ll'lﬂﬂ!ﬂ1W‘l/]Nﬂ1Hﬁ\‘lL!fJﬂﬁ@3ﬁl@\ﬂJi‘lsl‘l/] 'Llfl’ﬁ'l Lia ’J g 2 sz
Bl

)]
3] ﬁﬂTiGl,"]ﬁNﬁ\‘N1quw1ﬂlﬂuﬂ1lﬂ1ﬂu1ﬂﬂﬂiyﬂﬂ?ﬂuﬂ]‘lﬂl‘ﬂﬂm'ﬁ]u uuﬂa 2,110 kWh/Ton
Y

o))}

a

aneusEn Idimstmuathnnemsdgineu &en Tudumsdams Idh Avszdesan

[e2)))

Y o 9 { ' ' o v o J
msldnasnuliihas 10% 9nil 9 wazilszmsiaes ae manuainlumsiauddnmn

Y
[

P o Y v KR YR = A AA 9 o a A Y
NAUANNNHHNIYNTUA ﬂ\iuuwjfﬂEﬁNhlﬂﬁﬂ‘]%l’lﬂ\‘]uu?ﬂﬂVILﬂEJ'JGU'ENﬂﬂﬂﬁgﬂﬂuﬂ'lﬁwaﬁl;waslﬂﬂ

U

= )

@ { a @ § g
mstszndaliilunniiga Ssveriiaueuuiaamsaamsldnaaau i ieidlums
[ 2 a o 4 [ {
Ysulssnanmdunadonvesuitn Tasezldnagnivan o Ao msldma luladNazen
uazm3levan 3Rs (Reduce, Reuse/ Recycle taig Replenish)

Usgneununan1slszyu (Brain Storming) Y09AMZNITNNTTUIATOUNADINS

] =

W ﬁﬂﬂﬁiﬂfﬂi Llﬁ”l‘ll\h/\'”l Hag Lu@\‘lﬂ’lﬂ‘ﬁiﬂ%ﬂ]E’N‘UTH‘VIIIﬂTSﬂﬂWﬁTﬁ@]ﬂlﬂuﬁ’JuiﬂﬂJ WUNII

A

SFuameaanszua Ifheendlu 2 uruau Ao
A oA = a ¥ A o A
UAUIUN 1 A NMTANYIAAAY Insulator VD9 Heater Barrel 1uA30aRaNaIaan
A A = ~ o
ueuaui 2 Ao MaAnyIMslasuraoa livgoosdiaua (Fluorescent) T8 36W
I
Wuviasa'lvl LED T8 16W

= = a v A o a
UAHAIUN 1 MIANEIAAAY Insulator YD3 Heater Barrel 1H!ﬂ§i’)ﬂﬂﬂWﬁ1ﬁ'ﬂﬂ

b

d A A v A o g ya )
’Jﬂﬂﬂﬁ%iﬁﬂ o GB’JEJaﬂﬂﬁQ"EUULﬁEJﬂ’NNi’OWU’EN Barrel LW@VIﬂW?Jﬂ”IﬂGH

Q

' 9y
nszue T 1daaau

9
v

mANANY Ao Green Manufacturing (Clean Technology): msl#maluladands
Insulator 11 Heater Barrel

thvisne Ao ansaaamslinaaanu'ld 134,392.5 kwh a1l
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Y TannuduSavemuay As S nams lendaany/ ieuanad 1,970 kWh ae

=1
o audszanalagszanas 600,000 1N

] 9
NN 4-45 @19819N15AAAY Insulator

NO INSULATOR
200
15.0
= 10.0
x 50
B R o A L =LA i S
B o >
@c}" » S N O

: o L ST T S| Y ~ S T\ T R Y Y
LT T TS FF LS E & '
N N N N N N N N N N N

USE INSULATOR

KwW

AR 4-46 Seumeunslanaasau Wi lunsal Insulator Y9UATDIRA 2400 Tons

-Tai

=D.
)}
)}



79

o a ) Y U P
HHIMEMIAUTUMIBRUNY tazmIaramslrnasnu Iwih
NANTANEINAADIAAAT Insulator NIATOIRANATAAN 2400 Tons WUNTINIIDAA
mslanszualnihlddufonas 25% Avanadnin 7,879.68 kWh inasiiied 5,909.76 kWh

TagInNNTIMIAINUTIUIUEY 87,500 U dzanniofunu ldluszezna
1.179

Mo Insulator Mo Insulator
Time kW Time kw
16:30 0.00 13:30 0.00
17:00 6.84 14:00 5.13
Average/hr 13.68 Average/hr 10.26
Working time 24 hrs/day

24 days/month
275 days/year

Calculate

Mo Insulator Mo Insulator

328.32 kwh/Day 246.24 kwh/Day

7879.68 kwh,/Month 5909.76 kWh/Month
Save kWh 25 Yo Save Cost=kW * 3.3
Save kWh/day 82.08 kWh 270.86 THE
Save kwh/month 1,970 kwh 6,500.74 THB
Save kWwh/year 22,572 kWh T4 A87.60 THB
Invesment 87,500 Bath
Pay-back (Year) 1.17 Year

H Y H 11
NINN 4-47 N’dﬂTiﬁﬂ‘leﬂﬂTi‘Vlﬂﬁ@W]@ﬁ\? Insulator V]Lﬂ%f]\iaﬂ 2400 Tons

agimamsuaaumaunmuanua

definsamFeuiouBuiamslsndsnu iihlumssudiumsunmau fu
w3paRas L 12 duds v ltannsaantSinans lgwdaan Ivihas1§dszane 20,95
KWh AosTaa Wietlszanal 134.392.5 kwh a1l TaoaanndSinanszua lWihfiaaade

T lunsesRanaradns iy 12 nsedgany 5 luamsanusa o 1
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0.52+0.83+0.92+1.53+1.06+1.01+1.16+1.72+1.65+3.13+3.43+3.42 X 24 ¥.4. X 275

AU = 138,270 kWh

A A 3 a d [ FIA 9 1 A A
Wﬁﬂﬂﬂlﬂulﬁuﬂ‘ﬂgﬁuﬂﬁﬂﬁﬂﬂﬂ%ﬂ%’lqﬂﬂﬁmﬂm 36,503 UINADIADU 1159 456,291

vnaell tazansofunuldluszeznaniies 1.457

= 9| oA o A A o o
ATNN 4-12 L‘]J"IW?JWEJ‘luﬂ15§nL‘L!HQ"IuLLNU\‘]Tubl‘LlﬂTﬁ"UfJ"IEJNall']_ImefiE]\‘]ﬁﬂflﬂu?u 12 a0

Project install Insulator at heater barrel of Injection machines
e Energy Usage (Lhr) |Energy usage (1hr) |Energy saving ( 1 hr) |Cost saving (Month) |Cost saving (Year) | Invesment | Play back
With out insulator [KWh) With insulator (kKWh) {kwh) THB THB THB Year

2507 2.06 1.55 0.52] 897 11,217 20,000 1.78
3507 3.3 2.48 0.83 1,437 17,969 25,000 1.39
4507 3.68 2.76 0.92] 1,603 20,038 32,500 1.62
650T/104 6.13 4.60 1.53 2,670 33,378 50,000 1.50
650T/105 4.23 3.17 1.06) 1,843 23,032 50,000 2.17
650T/106 5.40 3.80 1.60 2,788 34,848 50,000 2.27
650T/107 4.64 3.48 1.16) 2,021 25,265 50,000 1.98
900T 6.89 5.17 1.72] 3,001 37,516 60,000 1.60
1100T 6.58 4.94 1.65 2,866 35,828 60,000 1.67
1800T 12.5 9.38 3.13 5,445 68,063 87,500 1.29
22007 13.71 10.28 3.43 5,972 74,651 87,500 1.17
24007 13.68 10.26 3.42] 5,959 74,488 87,500 1.17
Total 82.80 61.85 20.95 36,503 456,201 660,000 1.45

Mote : Cal 1Year=24hr X Energy saving X 275 day X 3.3 THB

24 Hrs/day

22 Days/Month
275 Days/Yeay
3.3 Baht/Unit

Working hour
Waorking day

Electricity charge

Y

PAANNUUBILNUIIY = MIaenu / (mmsaaldmsnszua Wil

= 660,000/ 456,291

= 14513

[

A A

dienasanSeumeusums ldnasnu i lumsatiumsdunsosda

U 12 dawdn i ldansaandSuans lewasanu lWihas lddszana 20.95 kwh

T O 1 a g a 1 1
A% 119 N301)5218r 134,392.5 kWh @01l visoaatlukuudlrszansnana ldaela

Usguna 36,503 LABIADU W3 456,291 UMaell tazansaqunu 1d luszeznaniio

1459
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Al Al d
ueuuh 2 msanumsildsunaealviigesisaasue (Fluorescent) T8 36W
1i}4 LED T8 16W
(Y] d o 4
Fagilszasn Ao anmsldnaenu i iesnnansannudonain Ballast naz
o A [ 9 A =\
Tube aAMIMNUVBUAT 095V IMA andFuamsldvaealyl 1He991n LED T8 16W i
9 d' 1 aa = =
p1gmslFaunenuiunn lulisursusa 14l UV luil Mercury 1az RoHs
y # 7
MANANIY Ao Green Recycle: m‘sﬂszqnm“lﬂ?'ﬂaqm 3R (Reduce, Reuse/ Recycle,
Replenish)
Y A 9) [ 9 (=t
dhyisneveawuau s aw1saanns lendaanu'ld 181,500 kw avi
MFIanNNT U5 Ao USuamslenaaanu/ hieuanad 15,180 kW asifio
a o A g’/ 9 o YR 9 = wa
Taglumsnnsandutiumsunuaudg uu gave ladnudoyanfseuiouauauiia

@

9 H v
Yoraon 11N 4 stantivivegludegiuniingldau Taennsandeddoidevosriana il
v

q

a 1 9 1 = md‘d ' =
FUANN ] LAINUI viaona LED T8 18W uuu@mﬁuummmmam‘lﬂm 3 szian
=

v 9 {y v o & Y o Yo 4
astoyan ladnynSeuiou aniu 39894 1adaidonriasa W LED T8 iiiefnyfouiioy

U

(% I { ] a o
funaen lilvlgessadudniil¥egluniyn



A 9 = ua a
M1319N 4-13 ﬂlﬂymlﬁ'ﬂﬂmﬂﬂﬂﬂ!’diJ‘lJﬁ"’UEN‘HﬁEJﬂUlV\I 4 YUA
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1ia9a LED iaen LED YinenHoou vinonileau
31013 TD LIGHT T8 18W T8 18W 11311 T5 28W T8 36W
Y o v o LA

myldwdanu Gadmiamad) 18W 18W W 46W
myldndaanu liideald laidoald 4W 10w
oymslFuvesndaduaiilonads >50,000 .4/, >40,000 .41, >10,000-20,000 %.4. | >8,000-12,000 %.4.
suihidesldfamadiazaansnae; liidoald liidoaldf foald foald
Sag/udmuedlaseade Aluminium/PC (A+) | Aluminium/PC (B) Glass Glass

dseansamlumsaseuas

T
geiuiloguvigiianag

Z 4 =
aUHLegaITIglanaY

o A a X
AMANOYUUHUTIVY

] L

gL 2,000 %11, 98% 90% 92% 88%
PFinumsilassasilson il s Smg. 10-15 mg
qungiamdeuiiden N # i !
anuadesamueanszua i/ b5 / lainsensy wanes/ linszwsy | lainewades / nsews | lusesiades / nsensy
a5 unsady3 (Ulravioler) 1 i flnanas B
Wnussaduisusa @midou) il Taifl il il

109/ dayanmsuniu Taifl Taifi il i

vamaea WL GI3 WY G13 L G5 WY G13
WATFIU CE,EMC,LVD,Rosh, 4. CE CE,EMC,Rosh, 480, | CE,EMC,Rosh, 118,
MATWETN (Lux /1 m) 500 Lux 300 Lux 400 Lux 400 Lux
Aot iaua 50-60Hz / WM 50-60Hz / W TH 10K-12KHz / 3u1ii 50-60Hz / W
dszansamlumsdesans 100 Im/ W 80 1m/W 65-70 Im /W 70-90 Im/ W
INPUT Voltage AC 100V - 240V AC 100V - 240V 220V 20V

Power Factor >0.95 >0.9 >0.95 >0.95

CRI >75 >80 Tfidoya Tiifidoya
gungilumsho (-20C) - (+55C) (-200) - (+40C) lifidoya Tiifiveya
s 0.4 kg. 03kg. iifidoya Tuifidoya
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g gno

(% =2 Y =2 = J 1
Wa\‘lmﬂuuEj.’l‘ﬂﬂﬂﬂulﬂuﬂﬁﬂﬂ‘ﬂWlﬂﬁfNL“]EfJ‘]JmfJ‘]JﬂWﬂ’JHJﬁ’JNGUENVia’t’JﬂWQfJfJL'iﬁ

<3 4 Aq Y 1 1 = J < UL
iU T8 NlFoguoauitn uag viaea I LED T8 lugusis 9 8n 3 u AnUNju LOM-

g A A A ' ) ) A Y v
T8CS121227 uuiJﬂ']ﬂ’J']iJﬁ’J'N‘V]LWfNWEJGIfJfﬂiﬁlsb'ﬂ']31%@11&1!ﬁ$ﬂ1hﬂﬂ§]ﬁu18ulﬂﬂ’]ﬂﬂull’l

{ 1% 1 1 1 < @ [
AN 4-14 HAMTIANEVAINNNEIN (Lux) 'izmwﬁaasmgamimmuﬁ T8 36 ’JGIGT Ny

naoallsendandaa1u LED T8 18 1a¢

, NaNsAIIAIA
Uszianviaen Model no. A Im/w
(LUX)
Waoorsmdud Ts - - 101
LED T8 12W LOM-T8CS121227 125 Im/w 106
LED T8 18W LOM-T8C1812F7 100 Im/w 124
LED T8 18W LOM-T8CS1812F7 125 Im/w 130
LED T8 18W (#aoald) LOM-T8CS1812F7-C 135 Im/w 152

= o
Nam‘mﬂymﬂamaﬂmﬂa@ﬂ"lw LED T8 18W
TumsAnymaaesdndsvasalil LED T8 18 Jadiiu o lanaassaaninasa v
o A g 9 1 J < 4
TIUIU 4 99 9 a2 2 viaea oM UToyanWdverana IWszrarasangovIs ddua
T8 36 106 NUKAAUTLHIANSIIIU LED TS 18 3019 1UANNAINUANAINIINAY LAAT

Y r '
anwanaiuiilsua'ls weud lulywwasanalunmhau hidisame



1 Y
NN 4-48 msmammmwam"ﬁhﬁ’mm 8 1inon

= 1 =
907 1 nounlasu

AT 4-49 nieuiisunnnuaIn nou-rasmsilasuvaoca i 9ah 1
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72 noulasu

A ' A
99 3 nowasu

W

7 4 nounlagu

.dl =\ 1 1 \ U d' d'
AN 4-52 MsfseuneunInua 19 ﬂ'ﬂu-ﬂﬂ\iﬂﬁlﬂaﬂuﬁa'ﬂﬂqw 9N 4
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(L] U A é’ a K [ A 9 = 9
NUAINNNTINT (Lux) SANHINVUIINANDY 170.75 Lux AIRNITNN 4-15 "lﬂ!,‘lﬁﬂ‘ﬂmfmuh

A 9 a [ KL Y o
Iﬂﬂlﬂﬂqﬂﬂﬂa@\iﬁﬂﬂﬂﬁa@ﬂqw LED T8 18 m@ﬂuwmmum 4 99 ] AT 2 Yiaon

9 1 g
ATHANY

d' 3 = 1 1 d' g}l
MINN 4-15 HANITIANYIUAINNNTIN (Lux) Gluﬂ'l'iﬂﬂﬁ@ﬂlﬂﬁﬂu‘ﬁﬁﬂﬂllwﬂﬂ 494

agidwamsanmmsaamsldndsnuluihvewumuarua

c‘gﬂﬁ
1 410 594 184
2 339 480 141
3 358 576 218
4 386 526 140
MINEE Lux AATY 170.75
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9
TumsdudumsAnymmuaua dulimnfoufeudeyamsianuuazdoyans

Tdwasauluihsznianaen lvigeasedud 36 Tad uaz vasalvl LED 18 Sad ierima

msanelFeuneuisimsautiumsuruaudg sz iamansoaams lawaaau Tuih

v v ' o A = Y o g v 1 A
nlmﬂﬂ-u@ﬂ@fﬂﬂlli NI NN 4-16 Llﬁﬂ\iWaﬂﬁﬂﬂﬂ1ﬂ15ﬁﬂﬂ151‘]ﬁ/‘|ﬁﬂ11&1ﬂﬂ1 ATUANNU

A = Y o 9 o A
AT NN 4-16 NﬁﬂTSﬁﬂ‘]eﬂﬂ”lﬁﬁﬂﬂ13GlGIfWﬁ\1\111411/\]1/41%1ﬂﬂ15ﬂ1luuﬂ15@111L!W‘LNTL!”]

No. Detail Fluorescent 36 W LED 18W Unit
1| awdsnu i ae viaea 0.048 0.018 kKW/hr
2 | Fluamsshause i 8 8 Hrs
3 | $wauiuiildaed 275 275 Day
4 | wdaans ih 5o 105.6 39.6 Unit
5 | sasan lmihdeniinesiy (FT) 33 33 Baht
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A1 19N 4-16 (AD)

No. Detail Fluorescent 36 W LED 18W Unit

6 | mlvih @ell: 1 vaea 348 131 Baht/Year

7 | a1 ludh 501 Ahanudeems 425 159 Baht/Year

8 | manudeamsndaanulih 132.93 132.93 Baht/kW/Month
9 | manudesmsnasnulvih 77 29 Baht

10 | aldlih aell: 1 viaea (VAT 7%) 455 171 Baht/Year

11 | vuaveelagams 400 400 Pcs.

12 | mlihwesInsams aell 181,920 68,220 Baht/Year
13 | Usznsandaan it lasams 113,700 Baht/Year

mamsAnmsanSinanslsndanuliihionaassiaamana vl LED T8 18
Jad TasfinsannFouiouSnamsldndanu lihvesnaea lrvgessaduduas
viaon'lW LED T8 aewuiifinnunandaiudaii
alnlihvesnaen lWihwgessaidud (deildeviana) = e IR 1% 30) x Al
=(0.048 x 8x 275) x 3.3
=105.6x 3.3
=348 UM
alilihvosnaea lW LED T8 (doildovana) = wasan lWihils) 31y x s 1wih
=(0.018 x 8 x 275) x 3.3
=39.6x3.3
=131 UM
waziilonanFeuifsunum luihvesrasa’lvl LED T8 azuanaiaiy
(348-131 = 217 1) annsoaam1¥a1e’ld 217 v/ viaea/ 1)
Muragadunuueannuaua Taluszezina 1.44 7 Ae Ansananmisiieves
waoa'lvl LED T8 18 304 31191 400 Haoa (HuRus iy 164,000 UM (Wa1nar ke
viaoa sl LED T8 TD LIGHT 1 iaon (mav 511 nldeu 1 a59) 511 700 1710 Avaea i
400 111 — mlFswnnmailaeunasa liii nazeuUnsaifinemas 21 nldew 3-4 aa iy

= 9 ] % o
mllﬂwa@mﬂummu 400 UIN)
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9
v

g uiumsuraua audtszannsadsznsandean It 1g 127,534
vngetl vieaadua 1 sz 113,700 vmastl nazansadunuldluszezinm
1.447) Taensannanam1iedudsil
Uszndandsan1d = m3ldwasanIihvesasa LED T8 - vaoa luihigosssdud

= (181,920 — 68,220)
=113,700 LN
gafumu = mnaea liitmua / mmsaaldnisnszualilih + Audeunaended))
= 164,000/ (181,920-68,220)
= 164,000/ 113,700
= 1.447)

finsangaduulumssuiumsumuaua ud wwedi 1.44 3 Fafundumlums
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S AYURN (Fluorescent) T8 36W 3 181,500 kWh
LED T8 16W -Usendan i 1d
sz 113,700 UM




=
unns

a;ﬂwa tagtaHalue

a v
ailwamsidy
= a oA 9 A 9 Ao R a Qy 1 o =
NNMIANEINANTUQUANUMUTWNIATONVOIVTHNFIWAATUTIUTDIUA 11T
2014 TaeldszuumsdfiRnuduaunadounuinasgiumsiamsaunadon ISO
< L [
14001: 2004 H91l52gnd 19M139AN1511U Plan Do Check Action: PDCA Tagamnsoayilwa
= Y v A:al) A
msAny 1Al Ao
= g A 2 d g = Aa oA A a o Y
nnmsan luruaoui 1 Fuiuduaeumsanywanmsdfuanunuienla
AUHUMIATNNIATTIUMITAMTAWIAdN (Plan) Tasisandeanvazymaunadon
(Environmental Aspect) LLASHANT LNUNWAUAUNATOY (Environmental Impact) VOIUTHN
v H Y
FazNNITANAUMS [FNTNOINTUAZMTIANTUANEAIUAN 9 TAATUIINMITNTZUIUMNT
a A o o < @ [ 1
HAAYOILTEN Tagdmnsasmunoenuuiluiideondn q aail
4
1. MITaMIuudY
2. MITAM IV
3. myvamsmumsildesuaiivgernma/ sl lunssene/ do/ naadIng
4. MIVAMIATUMT IFNTHOINTTITUIA
a ua 9 2 Y a v oA = Y <3
nnwamsUfuamsnuduaunadonuesusenil 2014 F9ldenmanusiusw
o A A a o a J ~ A o o
FoyamsauiumsinertowaziinnsanmunusauNngEeLaz Us ENMUA (Do)
awnsoaylramsdinnudndanadovvesusindionSeuiounuuaigiumsians
' 9
danadou 1Al
? a a o ' o a 1
1. sunanin@eveusinimunasiaulsznamsiaugaarins suunalsma

A A o s 2 a9y o o o ? a1
Ine 71 78/2554 Go3 nanmasing Il Tumsszueiidedigszuumhimindediunarnlu
ﬁﬂuqmmﬂﬁuﬁmuﬂ'ﬁ nanAeYsuaURdeYes BOD (Biochemical Oxygen Demand)

o 1w A Aa o a ¥ 1 14 ) { Aa Aa o
Usgdd) 2014 0 124.1 Hadny/ aas Fadesniunusinasgiuiimua 130 500 Haaniw/
a5 YSuaunfeves COD (Chemical Oxygen Demand) 152311 2014 11101 276.9 Aadnsu/
a = Y 1 s o SJdl A Aa o A a .
ans arieeniunusiniasguivua 139 750 Jadnsu/aas Usuumaeves Oil and Grease

o 1 a Aa o a = 9 1 4 [ Sldl a Aa o a
152911 2014 10V 5.3 Haansu/ans mueaﬂ’nmmmmmgmﬂmuﬂ"hm 10 YaanIN/ang



90

uazgamene Usuaunae Tangmin (Suspended Solid) 15z 11l 2014 11AD 97.17 Tadn3u/
a = 9 1 o o yd' A a o a
ans arieenIunuAinIATgIUMvUA 139 200 Jadnsu/aas

J

2. Sunavezvesusenludl 2014 wiosnnniausun lutmnasithwinelums
=S g’/ 1 g}z = o w A o d‘ Y1 9 4‘ ) o w
aanlSinave: Bnnsvezlsznais q dulimsmaalasuigni lansuieldioa
' 9 axy
PIYNADALALYNIT
3. MSIAMTNANENI0IAA/ A151A1 IUDTTOMANITINOIY/ (@89 / Laaa I
A o A Yy 9 1 dy A Aa oA
MIRaNMIATdo Yol NS o ldinasnaeutazguasenuimsdfinaulu
Y
o a a o ) I~ @
MUMITIANITUANENNDIMAVOIUTENUY LonHan1saTIvdauooniu 4 A1udlenu Ao
3.1 QaU,MWeIMANIzU1e0anINlass 119U 5 ass nunasiAf UM
[ 1 1 4 ] 4 {
A379300A19¢ lNaNIAs FIUMNLTEMANIZNTNQATNNITTN RUVN 123 ABUTN 1259
d’ o ] =Y A d'
W.A. 2549 [Foamruamsuavesasmodulusinmanszuieeonan 159911 W.A. 2549
3.2 Mg iatFunannududuvesasmiluussemam iy 1
' v AA o A v A Yy v A P
25 90 NUMNAFHNAITINNMIATIIATY A NUTNTUYeIsIATiag TunamMINasgIu
d‘ v o ti‘ Y 9
aszmanszniaunia lne 399 anudasanslumshaunernunizuadon
(e151A%) The National Institute for Occupational Safety and Health (NIOSH) 4t8g Agency
Standard for OSHA Listing Represent the OSHA PELS Reported in the 29 CFR 1910.1000 Parts
1910, Section 1000
[ % = % 1 dd‘ % % = % d‘ o'./
3.3 MIATINIATLAVITEIAI NUNFDUNATIVNIATZAVITERAUNDY 8 %52 139
1 1 4 4
HaeglunamuagIuaulsznenIENs9gATIMNI TN i394 MIATNITANATOIAIIN
asanslumsdsznounans Tsanunerduanzuadon Uiy w.a. 2546 uazaiy
NHNITNINUTINY MruaaIgIulumsusmsuazdiamssiuanulasans 9131010
wazamnaasylumMsinuneIfuANUToU LEIFINAZITE WA, 2549
3.4 msasviauasae luaaulseneuns wamsasdatasa N luanu
dsznoumsTunainandiy $1u9u 27 98 wuNusnaduiums lunanaau S
1 1 [ J o
699 UmanudutuvesaaINtosnIunamNIAI UM TENMANTENTI
d‘ 9 [} a d' [
RAANNI TN (ToaaINIguasasnNuilasasslumslszneunims Tssnunenuan g
wedenlumsiiaIn we. 2546 1AazAMINNYNTZNTNUTINU MHUANIATTIUIUMTUTIS

l,l,a$ﬂ1iﬁcj’ﬂﬂ15§%}1uﬂ’313~|ﬂa@ﬂﬁ/ﬂ ’61%’3’&']1!Hj’EJL!ﬁ%’GTfHWL!’Jﬂé}’E]iJGluﬂTﬁ‘Vh\ﬂulﬁEJ’JfTUﬂ’JHJ%}fJH

A NUAZITE WA, 2549



91

4. numsldnsnenssssuna
Tagramssniiumstansaunadouvesitnlumumsians
@ a ' I =
NTNINTTITUNA tuseemilu 2 Uszian Ao
@ ' 1 a o 4 S [N 14
1. PSnamsldnasnu Iihdentitenaanmst 1ull 2014 dulusuns
Y A Ao o Y A a a v d 1 a 1Y) L A
Fhrmneiusgndmuald Ae Bunn 2,110 nladladaeniieraanaa lunn 9 Ko
¥ ' Y a 1 4 { a o
2. WSnamslfinlszihludl 2014 wondimslaiununiunasidhwineiusem
o Y 1 A A v Jd A 1 [ 4
mua 13eg 4 18U flo uns 1Ay, nuATUT, Tuan tazwbiey uannms Ia 1) dunwel
M1841U Safety and Environment 34%111¥151131 Blower Y84 Aeration Tank 1311411
] YA 1 9 <3 A 3 A Y
ug lanimsud lvgeuusuauuduada ludeummewiluiouios
nnramsUianudumssamsaunadeuvesussniineonun lduay
[ 4 a oa 2 @
asvaeuSeuioununusinsilianuaudunadon (Check) AUTZUUMIIANT
Aunadow I1SO 14001: 2004 udrnu wamsfiianuduadenveiin lagaiulng
[ P o J 4 a oA 1 ]
munaanirue idazinue Tisawanmsdfiaauluaivvealsmamsldsldiheae
1 a @ s A 19 A A o o P a o 9 =
wieraanuannusthmneiussndmua 13 FeuSinazdedimslszyguans
2 v A = & a A ) ¥ A
AUZNITUMITAUNIAROMNOANY I IHUIUYI oA Tu Tadiorieaams Idnszue Wil uive

Y]

Y] 2 Y a td‘ddgl
N1TAANITAIULIAADUUDIVIHNNAVU

4
YDA UDUUL
A Y U [ 1 A o g}/ [ = L
1. ieameluaiuveamsvansvezalseianaig « yeausEnuy 69 luinaaily
[ o g’/ A o =1 o Y
msmuguilSnavezlummazilsaon Ay vsEnarsimsmmuaihvnelumsan
4 I A o Y] a o A 3 A 1
Pnawey eilumssudunitmssamsingau laemilidedunadon ulinsae
A 9 o o o 'K Jq ¥ a a a an
Fanadey Uszndandsnu ninens uaz lune i inaveudeanazyaiiy lagdinmsan
Z ) a . A o v
YSnaveziue199z 19119Aa 3R (Reduce, Reuse/ Recycle, Replenish) 1ioag15u1lgaa1u
[ a o Eldél
MsaamM3vee IuusEnlvavu
2. MIUAAUBUNUNUHITBLUIAATUMTIANTAT UFWWA Y UMUDU ) 197U
o @ g o Y1 a A A & A A Ao w A o Y
NANMIIATDIANININATINO VIV (Green Procurement) 1vaiijuiaseslondiagynaziinln
o A Y = a A 1 ' I 9 Y a
szUUMItaMIdunadeuilszaninanasari laginiu Tastlunsnszqulimnanis
~ I A o R gy A Y] A Yo YAa A 9 o o
nasunilas uazitlumsilgndsiaditinaaunadeunalinudniaunerdeananiinau

1og Supplier



92

Y
g d'ﬂ}aa yéd

1] k4
mﬁmawwamummwwmﬂumiﬂmmﬁ@umwwmmwuazﬁfi’mm“lums«%

U

4 o a ] YYY A a o 7Y A o ¥ A
GU'lleﬁiJﬂ'l!u‘Llﬂ?ﬁLLﬁ%IUNHTﬂ‘HW?ﬂi']ﬂf)u € 1N FWWANYDDITUN 1 FWUNAUDDIYUN

U

v A Y 9 a o 1

o a 1 a3 1 a a
ARIAUM guanszaredum uazusinvudea q @udundnzanedum nievudum
[ Aa o Y] A o I A v
1ANUUTEY azdoliumumsSnaunadoursonagns lumssnudunadoy ¥39gnszdu
YYY A A A o a ° s A o A ¥ ) 2 a
IfdMs 100U 9 SuauduazimsmmuanagniieinedunadounuuInIu 11NNl
[ ' F) Y < Y1 9 9y =\ o A 9 A o [
aenanddusziiu ldndddgnaelusumssnmaunadeunienagns lumssnm
A o Aa d v 4 2 .
Funedouudn nieduiiuminagnisunalosuNodaAdoun3o Green Supply Chain
e ldimssamsaunadoundituae 1
a A a a [} 4 [ a
3. MINNITADINANTLNUADTUIATOUANDANITFIAVBINAN N BINVDITAY AL
A A Y o Aa o =1 = a Aa .
vsoauMd1u3a31veus e A2slinmsfny1)sdina995330 (Life Cycle Assessment, LCA)
A A Y a ] P 9 ~ 49! 1" A A [} = A A =y Y
iedonldnansausintiongmslFauiuiuiuniuay merovanaeasoantsuams 1y
a I P d‘ v o Y 9 A o o w Y1 A [ Y d’
panfuNNeINUIAgouaT e tazganeneaisoth limialdiensedooaatslddeiie

Y
S Y
fugans ¥



Hﬁﬁm]uﬂiu
nsunuauuany. w.ala). maTulagazern. i’uﬁﬁ’u%’ayja 14 NYBAAN 2558, 19104 1891A
http://www.diw.go.th
MYIU MYIUGUNT. (2551). M5IANIT IDQUMUUUUNTY (Green Supply Chain
Management). NFUANNI: ﬂmqmmﬂsﬁJﬁ‘Tugmuazmsmﬁami ATTNITN
QATNNT T,

a a s A A
.(2551). Tasadnaiieauindou (Green Logistics).

Y
NFUNWA: NTUYATINATTUNUFIULAZMTIHL DT NTZNTWYATINNTIN.
7991 13949 N8, (2543). Green Logistics: SCG Green Procurement. Logistics Thailand, 56.
o Aa (v Aa A o o o o
Mg onlsyanena. (2546). ladadanduasnsIAMIFAWIGIFY. NTANNA: DTS
a o 4 @ $ &
YUNA WUMANINA. (2543). Green Supply Chain INOMIHAUINIIBN. Logistics Digest, 29.
a d an o o A a 4 g’/ {
MAUNS @3 lyadena. (2542). ISO 14001 s2UUMIIAMITAUIAON (WUNATIN 4). NFUNNA:
I J 9 'd
DUIWIIDTIUUN.
a [ - a a A& 4 9 .. .
5Ha Ta5A. (2543). Green Logistics 1adAndINoaINaow. Logistics Digest, 27.
Q'{QQ o a a A 4 A A
ugua gnsfs. (2551). myhuuaaniu ladadnduuiuaannnNa uawadounie lu
a oA o a [ 1 a A 4
159971, UUNUTINNMFATUHITHNAA, @1VIN159AMNTNTUUEA 1avaand,
Az ladaand, UMINGIABYITNN.
4
a 1 a a a a [
Ha2330 N5 taznana Mesansyail. (2548). N159AN1T Green Supply Chain
Aa Qy [ a g a o Ao a
Reverse Logistics YON@A@IMNTIUHAATUAINDIONNTOUNF. NUIIINIAIN
AINTINYATIHMNT, WHIINGIATATUATUNTI 30
A v A a 2 aa A 4 o w o
UIHN Foued wunTese uous iy 91na. w.1.4)). szvvdunyy Tumssuge
a A a 1 1 124 1 14
seansmmmsnamiioann1saeemwsouNTLINUAZNITILYORAINAITUDU
A A o 2l v Ay v Y=y
Wansudnaadmathmansie. Jundudoya 14 woun1AN 2558, 191049 19910
N FUONAIA. (2548). Lean Distribution 30NN InumsWinsgyunmsms
ATLNBAUM Intertransport Logistics. YRIRT
S o 4 =) o = o G a A v o
33 wAlgITI LA SN IGAT. (2549). MIIANITNTU TavadnanuANEN WYY
A a A o a v a [ 19 [
A1rusms ladadnd Ing. udsennimmssamsuazuians sy, @101Mssnns

a a 4 a [
Tadaand, uanendoma TuTagnsz0und s UL UUNLILA.


http://www.diw.go/

94

qNN %iﬁWﬁ@]g. (2540). ISO 14000: JJW)ij?Hﬂﬁﬁ/ﬂﬂ75?0!!3@5@%. NIUNN: ﬁﬁJ"IﬂiJ?INLﬁ%N
maTuTad (lne-gilw).

LMI Government Consulting. (2005). Best Practices in Implementing Green Supply Chain.
Supply Chain World Conference and Exposition, April, North America.

Vachon, S. & Klassen, R.D. (2006). Extending green practices across the supply chain: the impact
of upstream and downstream integration. International Journal of Operations &

production Management, 26(7), 795-821.



