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e UEET sustainazLe ENMS (s-EnMS) Model
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(Development of Energy Saving Roadmap
inline with GHG Reduction Target)

Q&A

Conclude webinar session
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uSen gdd Inalulad (Us:inflng) 91A

) fesowWeadun 2 nsnnAy 2541 malAte “usen 1831 inalulag (Us:inAlng) 1™

) mounnen 10uusEnlulndauaw AEA Technology plc. DINANSIBANTUIINS

) (Ul w.A. 2545 Tausulasvasogiiouna:nsusmsiaiduusennusnulng

) UooUu usEnd TAUSMsnUSnuAIUWADYIU AMWUAdAMY lla:N1SuiiIUNeg108vEU
(Energy, Safety, and Sustainability Consultancy) TunﬂﬂqmaﬂﬂnSSUlfJunén nASoUNaU
anannssurv < 15U Ulnsidsu Tlnsiab 1D iInanua:inannd dumaulna emslia:

1n30VAL 9 Msang na:indevus:au 10ufu
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USN1SLIUNUSNUN

Meet GHG Reduction Targets

Developing Energy Saving Roadmap I
L Meet Energy Saving Targets

Whole Facility

Compressed Air System | Chilled Water System

System Specific Fan Syst St /Hot Oil Syst
Energy Performance Assessment y P |Fan System | Steam/Hot Oil Systems

Air Compressor | Chiller | Pump
| Cooling Tower | Fan | Motor

Equipment Specific | o . Boiler | Hot Oil Boiler | Oven

‘ | Fired Heater | Furnace
ﬁ Energy | @EnergyAnalyzer

Feasibility Study of Energy Saving Measures Energy Integration

Energy Management System Energy Management System Implementation: Conforming to Thai Regulation and ISO 50001:2018

Exchanger
e H

Design & Rati
Process Integration using Pinch Analysis Principle and Aspen Energy Analyzer® Program esign & Rating

Feasibility Study of Energy Saving Potential
by Simulation ‘ Production Process Simulation using Aspen Plus® Program to Identify Potential Energy Saving Aspen Plus
Process Simulation

‘ Utility Distribution Network Analysis using FluidFlow® Program

Developing Competency-Based Training Program for Energy Personnel (En-TRM) HTM Xivtaa ::i:ez‘(’]:;ater Rating & Simulating

UG G ¢ GHG Accounting ' . Simulis Pinch

‘ Clrcular Economy & Material Circularity Indicator (MCI)

—— Sustainable Development

‘ Water Management | Water Pinch Analysis ‘ ‘ FLUIDFLOW
Process Safety Management (PSM) Development Gabi Software (in 2023)
by Sphera

— Safety ‘{ Site Safety Management

Cloud-based Monitoring, Analyzing, and Predicting System (C-MAPs) Development

— Digital Transformation
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uSn1sviullnausuy Inhouse & Public - nangns

Energy Performance Assessment using Energy Performance Indicators Measurement, Verification, and Financial Analysis

and Energy Baselines (1 Day) of Energy-Saving Projects (1 Day)

Sustainable Development Energy Energy
Management Energy Management
Introduction to GHG Accounting System Management System
(1 Day) Requirements System Internal Audit
Developing Energy Saving Roadmap (1 Day) Implementation (1 Day)
in line with GHG Reduction Targets (1 Day)
(1 Day) Energy Saving
in Compressed Air System
(1 Day)
Heat Exchanger Distillation Pinch Analysis Energy Saving Energy Saving Energy Saving
Fundamental Fundamental and Process Integration in Steam System in Fan System in Chilled Water System
(1 Day) (1 Day) Fundamental (1 Day) (1 Day) (1 Day)

(1 Day)
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moagusigdaanAninlensu - NUSnu & Mnausu

} PTT )} General Motors

} PTT Gas Separation Plant } Western Digital

} PTT Eastern Region Petroleum/Gas Terminals ) Cypress Semiconductor
} PTT Global Chemical } Swarovski Manufacturing
} PTT MCC Biochem } Pandora Production

} IRPC } Yokohama Tire

} ExxonMobil } Yokohama Rubber

} Trans Thai-Malaysia }» MARS Petcare

} Sahaviriya Steel Industries } Inve

)} Thai Cold Rolled Steel Sheet } Kao Industrial
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fAdag1uus:innlasonis

) lasvnisvariUnyBinsiSauns:on (GHG Accounting)

) lasumsdarianuoniunisannisinAvevide (Waste Reduction) LazfianumiuaNIg
Usuusvs:au Circularity ¥90NS:uduUNISNISWam

) [ASUMSMSIDINAUSSOUANUWALUYOVISLLULTBWALNLLULLUNNSUS:NEA
waLULlaSaVSUITNUIENMsanMsUadasingi3auns:on

) lasunisriruatuonuNMSUS:ITUAUSSOUAUWAELLIU DA Benchmarking Database
la:fMnuALWUUS:ngawauouyavlsuluin

) lnsunsuSuUsy Water Demand vavlsvouluanannssutlnsidsuia:ulnsiai

) lASLNISWRILNS:UUNISDANSWELLIUMUNNNUNELAUINSTIUEINA 1SO 50001

. . . © 2022 uee technology (thailand) all rights reserved slide no. 8 OCTOBET 2022 WEBINAR msuauiwuiunms Us:ngawdomundanndauiuldnnungnisanisidouns:on



poagious:aunisnilasonisniAsSy

} lasun1sdARIINSTIUNISIANISWADVIU*

} IAsSuN1SS1VNNNS:NSIVUINSTIUNISOANISWADVIU*

) 1ASuNISMSMSIDUS:ITUITASOVSUS:UUNSIANISWALLIU (Energy Management
System) dmsSu SMEs

) lasumsaviasunisdnnismumsBuaomulpgasus:nonsim

) lasunisiwanwsinalnnIsSORNSWEVIUagDUS:ANSNW

) lnsonisaviasuguanluinsieidnnlswavounyuidsulnedsus:nonsin

Specifications Implementation Audit Guideline
Toolkit
Note: * wanisAnuatinlugnisdariangns:nsavy ua: Us:n1ANS:NS0Y 1A8INUNISIANISWALLIU
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file:///F:/Documents for Company Presentation/Project Experiences/Documents from Thai EnMS Development Projects/Specifications - rev February06.pdf
file:///F:/Documents for Company Presentation/Project Experiences/Documents from Thai EnMS Development Projects/Implementation Toolkits - rev February06.pdf
file:///F:/Documents for Company Presentation/Project Experiences/Documents from Thai EnMS Development Projects/Audit Guideline - rev February 06.pdf

InSeviiaaliuauuviunusnun

Tools - no data, no energy saving

} Power loggers (9 Sets) with current transformer
(600V 5A — 3,000A) (25 Sets)

} Combustion Analyzer

} Thermal Camera

} Ultrasonic Flowmeter

} Ultrasonic Leak Detector

) CompreSSGd Air Flowmeters with Data Loggers for Compréssed Air Flowmeters + Pressure Sesor
. + Pressure Dew Point Sensor
Dry Compressed Air

with Data Loggers for Dry Compressed Air

)} Compressed Air Flowmeter with Data Logger for =
Wet Compressed Air

| Compressed Air Flowmeter
§ with Data Logger for

_ Wet Compressed Air
) Pressure Sensor & Pressure Dew Point Sensor

) Air Flowmeter - Vane Anemometer and Hot Wire ﬁ

,
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Software d@tiuayuviunusny

Software - analysis before implementation

} aspenONE Engineering Suite
) Aspen Plus® & Aspen HYSYS® - Process Simulation

wlh (9 FLUIDFLOW

) Aspen Energy Analyzer — Heat Integration

} Aspen Exchanger Design and Rating {g ‘[ ﬂLE] N 1
# B

} Aspen Capital Cost Estimator

) FluidFlow - Design and Analyze Fluid Flow

O Temperature (C)
<:> Pressure (barg)

E Mass Flow Rate (tons/day)
D Volume Flow Rate (cum/hr)

D Molar Vapor Fraction

) Simulis Pinch
) HTRI Xfh Ultra for Fired Heater (2023)
) GaBi LCA and MCI Software (2023)
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JNyINS - AS. dUBY IABWITLNA

) msANG ) msriwnu
} DdngMmansununm (1) UMINYNAINYNSANENS

) USsrynuiUnuin (3FonssuiAD) The University of lowa, USA Pty = QnannSsy
} Certifications _ G.D. Searle Co., Ltd. _
Process Engineer S Pharmaceutical
) Aspen Certified User in Aspen Plus® — Certification #00004655 Skokie, lllinois, USA
} Certified Measurement and Verification Professional (CMVP) #89107 3ronsaola
} Certified Infrared Thermographer Level I ST Lo
uroANIsaoulnAdn uuD. LnUlnsidsy Oil Refinery
) Trainings S
lla:avlonaou

) Organizational & Project-Level GHG Accounting
Principal Consultant

}» Smart Manufacturing: Moving from Static to Dynamic Operations 5
nusnu
} Digital Transformation in Manufacturing Weuouns uSEn 19319 InAlulag .
AUWALLU
) Distillation Process & Equipment Design, Sizing, Troubleshooting ihaunuAns (Us:inAlng) Tiim .
o : lLAzF0IONAD
) Optimization of Steam, Compressed Air, Pump, Motor, and Fan Systems e
NSSUNISWOANNS
Ine United Nations Industrial Development Organization (UNIDO) .
) Process Simulation Related using AspenTech Software Package nusnun
)} Committee Member SIS usSEn ga8 Inalulag AMUWALLIU
N (Us:inAlng) 91 AJWUaonNg

} nssumslu “ArurIUTMSUNARIABNINENNSSUALAU (Prime Minister’s

. - - . la:n1sWruuaggvEU
Industrial Award) Us:InNNISOANISWanuIU” Yauns:nsivgnainnssy
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® Webinur—lﬁauﬂl’]uwu-zs6S-Pumping-System-Optimizution.pdf onulkanpnas &
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UEET sustainazLE ENMS (s-EnMS) Model

ENERGY SAVING ACTION ROADMAP IN LINE WITH GHG REDUCTION TARGET

) 1) )

OPPORTUNITIES FOR IMPROVEMENT ® ENERGY SAVING MEASURES ®» RETURN ON INVESTMENT

17 11 17

L p 3

system workforce hardware

JELNEE ) Energy Performance
QIGENEE  of SEUS meet

) Procedures ) Controlled & Monitored » Quantity ) Persons affect SEUs’
Implementation & Work Parameters JUNEIENG B Performance

‘ 1411 [Hil) 3 ) Criteria for Effective ) Training ) Necessary Competence ) Loss Specification and/or
R 't for Operation RS EEIUELY y Skill ) Competent based on Reduction Better than Average
esutls Control Maintenance L Education, Training, DVESGEE GG in Benchmark
1 Maintenance ) Controlled Values & ) Participation Skills or Experience Recovery ) Minimum Losses
Controlled Windows JUGLEL GRS ) Training Plans ) Process ) Optimum Waste
D & ) Maintenance Activities BN BN e} Knowledge Sharing Integration Energy Recovery and

£ I ' Implement to Prevent Losses ) Knowledge Transfer ) New Process Integration
ﬁ_ Technologies

Monitoring
Measurement
& Analysis

LF

& S UPPORT
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nsusuuILLULLUNNISUS:AgAWAavVIUNdonndaviu
IWJNUIgN1sani161Sauns:=on

(DEVELOPMENT OF ENERGY SAVING ROADMAP INLINE WITH GHG REDUCTION TARGET)

e GHG Accounting Revisit
e lLUOMULMSLUaVIdNuIgMsan GHG s:8:619 1uldnugima:unuiudnIvyen

Science Based Target Initiatives (SBTi)

. . . © 2022 uee technology (thailand) all rights reserved slide no. 15 OCTOBET 2022 WEBINAR msuauiwuiunms Ussngnwduunundenadeuiuldnnuisnsaninsideuns=on



GHG Accounting Revisit
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dumaunswrun GHG Accounting/Inventory

}  msaduayuon
yusSms

) AvArurvnuLe
Sulinsauus:IAu
MU GHG

)} dAmSgu
vuus:unuIdavAU

Design
GHG Inventory

IONSeUInanMsi
mnualpguINSTIU
A0
worstuNIdInuNg
N0SSo

nnum Boundary
nsAnLaontla:
nMnuntgu

. . . © 2022 uee technology (thailand) all rights reserved

Collect
Data

NSS:ULINavyav
GHG Emission
nsARIdanIla:1nu
doyanonssuning
GHG Emission lng
IBnaninndnrinun
Juludun 2

Calculate
Emission

NSANIAONISNNS
FNUdnU
N1SANLAaNnSe
WAUIAN
Emission Factors
NSAUdUUSULU
GHG Emission

slide no. 17

Develop
GHG Inventory

9VAUS:NBUYDLUNYG

$19MsUSUU GHG

) UJsuiru GHG
Emission

) NONSSUUDLBVANS

AN GHG
Emission
) Unygshems

JSunnu GHG muU }

Ju

) msus:ibuua:
damsno L
lihusu

Set
Target

ashudoyagiuyon
GHG Emission
AnuALdINUNY
(%Nan Usuneu
la:u) msan GHG
NMnun GHG
Emission NStu
BAU

AUDTU % La:
USuru Ramwde
INgunu BAU

Improvement & Iteration

222524825262 /4

Reduce

Emission

) nnuAnwULLUN
ygaunisan GHG
Ineuuvidu

Energy related
GHG (S1 + S2)
non-Energy
related GHG
(51)

Scope 3
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b Boundary i 2 Us:1nn

Organization Boundary Operational Boundary

) finum Operations NAVANSITUIDNYAY ) 1Wunsnnum Operation La: WNaLMUAYOY

(Owned) riSe AouAU (Controlled) swalfRnon GHG Emission

souaglu Inventory NVAMa ) S:ud1 Sources [aFavITUAOUNTLTBY
) avANSaVBUGaULNIMIS Nisinum Inventory
Organization Boundary fiD:800A2W&ANY ) 628{uMsdANguUUaY Sources HD

) [UgnovAnso:-BuBaullionln AD: “Aav” Mnum

Organization Boundary

. . . © 2022 uee technology (thailand) all rights reserved slide no. 18 OCTOBET 2022 WEBINAR mstiiuuniuuiiunmsus:ngawauuuidenndauiuidnuienisaninsidouns:on



b Organization Boundary drAryoadvls

) TRowdAnutiouonAUBUBaUUBIASLASIVSSTDUBVNATY < BVANS 16U US:IAUINEIAU
Subsidiaries, Joint Ventures, Franchises [JUfAU
) M29EV USYN A U Subsidiary 8¢ 3 USUnN

usen D

uSun B usSuh C
iJ GHG Emission iJ GHG Emission
= 10,000 tons CO,e/yr = 3,000 tons CO,e/yr

iJ GHG Emission
= 1,000 tons GO,e/yr

) USunru CO,eq/yr SOUUaLND 3 USEN = 16,000 tons CO,eq/yr
)} Jsunru CO,ealyr nusEn A Aavsigvumaulnils

. . . © 2022 uee technology (thailand) all rights reserved slide no. 19 OCTOBET 2022 WEBINAR msusuniwunsunmsus:ndawdooufidgenndauauldinuignmsanisidauns:on



b nann1sdansuninun Organization Boundary

Consolidated Approach

_ N

LHUUAJUAU
(Control Approach)
AJUAUNISIDU
(Financial Control)

) ovFnso:AoVUS:aNMIG Approach Nidonagnu Consistence NIMAVANS LWBNUA

nuuduasumiunssuins

(Equity Share Approach)

AJUAUNISANLTEULIU

(Operation Control)

ssfinlla: Operations ND:UNUNTOISCUN GHG Inventory

. . . © 2022 uee technology (thailand) all rights reserved slide no. 20 OCTOBET 2022 WEBINAR msuiruunuwuiiunmsus:ngauaniufidenndaunuidnungmsanisidouns:on



lluunduAu (Control Approach)

) 9VANSADLSIU GHG Emission Munuma (100%) DINMLIDESSTONOVANS “AdUAU”
) ADUAUNISANLTUULTU (Operation Gontrol)

) nudgssionselsumunagne(fgurdnIsAIUANMSANTULIUYBVOVANS
) Tutusaunuogssionsalsvmunddouluduay wiludsrunonouauMmMsAIGULIU
} AJUAUNIVNNSIDU (Financial Control)
) nudgssionsalsununagneFguINMsAIUALNLNSIDU
) FamudnaounumsiBuniindudsoiia:dimss:uldlusreviununsiduveveavrnsiunan

. . . © 2022 uee technology (thailand) all rights reserved slide no. 21 OCTOBET 2022 WEBINAR msuiruunuwuiiunmsus:ngauaniufidenndaunuidnungmsanisidouns:on



wuududoumunssuand (Equity Share Approach)

) a-nauwaus:lesimulAsugmans lnainunansnevAnsisa “AUIFEN” La:
“Uszlsd” nlAsu Bulumudadounouibudnven

) ANUAYBUIINNNSSIUSIVUSUNTU GHG Emission lia: Removal 91NNU2ESSTON
IN&TEVMUIAGIULBNANUIU:NISSIUNU h38 avnuluaunsni nSantoswaniu

. . . © 2022 uee technology (thailand) all rights reserved slide no. 22 OCTOBET 2022 WEBINAR nisuluniwuiiunms Us:ngawdomunaanndaniuldnuignisanisidauns:on



asuuuonqoun1s Consolidate A1 GHG Emission

lla: Removal

Approach

Definition

GHG Accounting

AJUAUNISANLTUDU

(Operation Control)
LLUUAJUAW

(Control Approach)
AJUAUMSLDU

(Financial Control)

wuduaoumunssuansd (Equity Share Approach)

. . . © 2022 uee technology (thailand) all rights reserved

If YES: 100%
If NO: 0%

Authority to introduce and

implement operating policies

If YES: 100%
If NO: 0%
If JOINT: % Owned

Directs financial and operating

policies to gain economic benefits

Percent Ownership % Owned
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b Organization Boundary & GHG Emission

usun B (A 100%) usun C (A 60%, Partner 40%) usun D (A 100%)

(A: Operation & Financial Control) (Partner: Operation & Financial Control) (A: Operation & Financial Control)
iJ GHG Emission iJ GHG Emission iJ GHG Emission

= 10,000 tons CO.eq/yr = 3,000 tons CO,eq/yr = 1,000 tons CO.eq/yr

Approach USunru GHG Nifeus1gvnu (tons CO,eq/yr)

LUUASUAL AJUAUMSFNLTOUDIU (Operation Control) 10,000 (B) + 1,000 (D) = 11,000

(Control Approach) AOUAUMSIBU (Financial Control) 10,000 (B) + 1,000 (D) = 11,000

10,000 (B) + 60% 5,000 (C) + 1,000 (D)
= 14,000

wuduaoumunssuans (Equity Share Approach)

. . . © 2022 uee technology (thailand) all rights reserved slide no. 24 OCTOBET 2022 WEBINAR msusuniwunsunmsus:ndawdooufidgenndauauldinuignmsanisidauns:on



Operational Boundary

) Gumsduun (Classify) MnssuNnolfiiin GHG 1WalGmostun30:souatu GHG

Inventory n3olu

) dumeulunisrinnum Operational Boundary [ain
) Buvunavyaw Emission MtNeaAU Operation N1elu Boundary Nfnuadu
) 9uun Emission AMunanallu momsy (Direct) ta: mMudauiiinoinnslBwavouneusn

9VANS 1ta: GHG Emission NMudaudu < (Indirect)
) 130nUdUL1g (Scope) YauN1SVMNT GHG Account La:N1SS1IBVUWAEINSU GHG Emission

NAOUAU

. . . © 2022 uee technology (thailand) all rights reserved slide no. 25 OCTOBET 2022 WEBINAR nisuluniwuiiunms Us:ngawdomunaanndaniuldnuignisanisidauns:on



lmuav GHG 1a:n1S1UUv Scopes

Scope 2 Scope 1
INDIRECT DIRECT
Scope 3
@ P
l' INDIRECT
purchased
goods and .
services N
purchased electricity, steam, |
heating & cooling For own use _
E leased assets
T ’ faclties
Y acilities
capital
employee
fuel and commuting
energy related x r-n.-..
activities :
ﬂ b
—_—— i l’fiC:fs company
transportation vehicles
and distribution waste
generated in
operations
Upstream activities Reporting company

source: https://compareyourfootprint.com/difference-scope-1-2-3-emissions/
. . . © 2022 uee technology (thailand) all rights reserved

/

transportation
and distribution

[ )

processing of
sold products

slide no. 26

Scope 3
INDIRECT

investm,engs.‘
o AUBILNG;
Franchise&“

&

? " ﬂ HFCs (Hydrofluorocarbons)
apFsoN E leased assets lla: PFCs (Perfluorinated compounds)
P end-of-life = \ . . _

cold products IWunduyavansiAbus:INNIAgNU

Downstream activities
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b Scope 3 Categories

Upstream Activities Downstream Activities

) Purchased goods and services } Transportation and distribution

)} Capital goods } Processing of sold products

)} Fuel- and energy-related activities } Use of sold products

) Transportation and distribution } End of life treatment of sold products
) Waste generated in operations )} Leased assets

)} Business travel } Franchises

} Employee commuting } Investments

) Leased assets
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> Scope 1 GHG Emission Inomsv (Direct) (1/3)

) Emission [u Scope 1 GHG Emission NMUmsY (Direct) vovovAns [Ain

)} GHG Emission Ainaguonnisiwnlnunegiun 16
) nmswanlwd aowseau tazlath welGev wansa Wanmsavean
) mstwlnueviBalwavoinmsidnuvevaunsni ua:nse 1nSevdnsiovdnsiDubdnuen nse 167
UovANSSUTInBaUAGoguavIGaIWEY
) mstunlndveviBaiwaviisiumsnuAumelusvdns lnsevAnsiTudSuTInEOUMSANTULUALNED
) GHG Emission Ninnonns:uoums [Aun ns:uoumsautiovumnuiisennimeluns:uoumswan
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> Scope 1 GHG Emission Inomsv (Direct) (2/3)

) Emission [u Scope 1 GHG Emission Numsy (Direct) yavavrns [Aun (sio)

) GHG Emission MinaduoinmsiwlndnidnisiA3aun 16U
) mistunlnduaviBaiwaudnfionssuMssuaD “Jan waninuni vavids” vaveruwnnu:novAnsidu
wev n3o IInuwwouAnsSudinsauAGonguavIGaLWaL
) mswnlndyaviBalwanoniionssumsuudy “wiinuiu” gevegnuwnnu:navAnstiuduen nse 11
INUWLKBVANSSUTNGAUANGTNgUavIGaLWAEY
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P Scope 1 GHG Emission lnamso (Direct) (3/3)

) Emission [u Scope 1 GHG Emission Numsy (Direct) yavavrns [Aun (sio)

} GHG Emission niinonnis$olnanazadu < (Fugitive Emission) 16U

o B

Ms$aBUUoL GHG vandusseMANMEUNAINRTU U USIDnUSasIGaldarionavavaunsninmvag
maluavAns 16U mssalnavevansrinowidu luvrurinsseuuisy 1Wusu

ms$alnavay GHG pnnusswangeen1elulsuu 16U mMssalnavow Sulfur Hexafluoride (SFy)
91N Switchgear 1OuAU

mslGaunsninuiwanUs:innnauisnnolfitin GHG

s Methane NIARZUDINNS:UOUNMSUNURAUNIASIIA:RaUiTunauuevIFenTansaunssiluavAus:nou
GHG NN INMSIBle nSeansiab 1Wan1sEndw N3 rianua:anMelusvAns
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p Scope 2 1a: Scope 3 n1voadu (Indirect)

) Scope 2 MVABUNIARDINNISIBWALLIUNNBUBNBVANS
)} GHG Emission mudauoinmslwaomu Isun onnmswanluin aowsou nda Taun Agn
dnighonmeusniialGuunisluavdns

) Scope 3 GHG Emission NMVAaUAU

) GHG Emission NiAADINMDNSSUAID < usnintionanis:ulu Scope 1 La: 2
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P doasuiNgonu Boundary

} Double Counting

} Scope 1
) mnavAnsibuImuaunSandUAUINaLAITN YAITU
Direct Emission nSe Scope 1
) Fiovsau Scope 1 Emission u GHG Inventory 18U8
} Scope 2
) mnavAnsBawaouumnMeusn 9:9a0U Indirect
nSamudauniinoNNSIBLELLIUNIBUINBVANS

} Scope 3
) GHG Emission NIARDINNDNSSUFD ) uanintionn
ns:ulu Scope 1 na: 2

. . . © 2022 uee technology (thailand) all rights reserved
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) [ARdoavAnsuINNIT 2 avdnsdwANUITUIUBY
youMsUaoe (Emission) nSo n1sam (Reduction)
IngINU

) awsninndulAido GHG Emission DnunaviAeanu
ans1evulng 2 suAns 15U s1eUTU Scope 1
Ineguwanlwid Tuvru:ndBelwinsieviulu Scope 2

) GHG Emission 9niinaontvo:lugnsieuibu

Scope 1AYINU
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n1svANau Scopes 1, 2 ua: 3

) IOSCUWNSMSIUMISY 1a:S:UIWINSNSANETD amn n$o U GHG Emission [u Scope [n

NSARAL Thermal Power Plant T weunelwihlfnuavdnsau (3™ Party)

mstagun1siGsnigiun (PSunuSuTnsauwaIU) LIDUSNUBVBVANS
NISAMAD Solar Rooftop 1WawanlwinaunumsiBludnonn Grid

mswasunniuneluinnisinssssusiaulugueluiniEnunu
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S18a:198gMISNISATUINY

} DINMISNSIDIA ) DINMSATUINY
) NSNSIPIALa:AUINIM GHG Emission ) lAnaneds 16U Msaswluina nda s
IAEMSY ru Indvagvraltion nsa 1Wugovidu aumsaunauda nse nisAudnulnelGioya
S:): oNSsURY 4 AIRRTuMluavAns AfUAUAINTS
) [81InSevionsagunsnimsnsoodnnlAuInsgU UdasnSonnnauiinsiSouns:oniia:iiaavwalusy
MUISNISMUUINSTIUEINA t‘j”\)'o:rﬁTﬁTﬁt]aga yavuda (Aundanlansu) CO.e

USUtu GHG Emission NOAIWQNADVED
) DINNISNSIDINSIVNUNSAIUINU
) 9VANSaWSONIUSUIU GHG Emission M283SNNISMSIDINSIUNUNISANUINU
) g Mstidayadnunu:iia:uuavavinSovusuamAtiioUs:ITulsunruansritnowungnUdosaond
usseMIFURU:iNNMSEauUASuUS:910 muAtu:lunAwuon .11
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n1sAnlaannsawmiulA1 Emission Factor

) mndmslBdayanonssuus:naumsAUd BVANSFHOVARIZDNNSOWFIUNAT Emission

Factor NUS:NBURADY

) nswunaviuBvIiungeusu

UA2WINUN:aunuinavyen GHG Emission

10urnUoUUlunu:NIBAUDLU

dvivnowllintusulunmisuonu ta:tinunlErusruiiislAlAwadwsnonsiov
ugRudorumsus:anclBunuBs1ensuSUInU GHG

. . . © 2022 uee technology (thailand) all rights reserved slide no. 35 OCTOBET 2022 WEBINAR nisuluniwuiiunms Us:ngawdomunaanndaniuldnuignisanisidauns:on



b 29819 A1 Emission Factors

. AuwAInes C e
s19a:19en . unavdayasvav
(kgCO,eq/nudg)
naulwin
42 Electricity, Grid Mix (Tulih) Twihiuu Grid Mix U 2016 - 2018; kWh 0.4999 Thai National LCI Database, TIIS-MTEC-NSTDA, AR5

LCIA Method IPCC 2013 GWP 100a V1.03 (with TGO electricity 2016 — 2018)

naumsiunlndvevidewan (iwnlndegnun)

1 Natural Gas scf 0.0573 IPCC Vol. 2 Table 2.2, DEDE
3 Lignite kg 1.0619 IPCC Vol. 2 Table 2.2, DEDE
4 Fuel Qil A litre 3.2200 IPCC Vol. 2 Table 2.2, PTT
6 Gas/Diesel Oil litre 2.7078 IPCC Vol. 2 Table 2.2, DEDE
10 LPG litre 1.6812 IPCC Vol. 2 Table 2.2, DEDE
11 LPG kg 3.1134 IPCC Vol. 2 Table 2.2, DEDE, LPG 1 litre = 0.54 kg

source: AMsUdasiiuiSouns:on (Emission Factor) sousouu o INdayanfend dnsumsus:ITumMSUaULAWSUrivevavdns UPDATE: Wusau 2565 ISUUDAULS 1 1wgu 2565
Ing auAMSUSMSYAMSiBISEUNS:ON (BVANSUMGU)
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Global Warming Potential (GWP)
) Global Warming Potential (GWP) nga “s:aufnanuwirili “mm

lansaudu” fnualag IPCC tenmUMBISOUNS:DNGUARIY

Carbon Dioxide C0O2 1
) ArlumisioiduAimu IPCC Fifth Assessment Report, 2014
Methane CH, 28
(ARD)
) A1 GWP [§dnsSuAuocuA Carbon Dioxide Equivalent ne Nitrous Oxide N,0 265
ﬂ']S'UﬂU.[ﬂaﬂﬂ-[Uﬂ'lﬁfJUlﬁ'] (COZGQ) Fluorinated Gases
MMTCO,Eq = million metric tons of the gas X GWP of the gas HFCs 4 - 12,400
" . . . PFCs 6,630 — 11,100
) MMTCO,Eq Ad million metric tons of carbon dioxide
equivalent Nitrogen Trifluoride NF, 16,100
Sulfur Hexafluoride SF 23,500
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29819 N1sAUIUUSUIU GHG Nanav

) mnlASuNMSNaLANSAITULIUGIYAR GHG €O, CH, N,0
) C02 = 12.000 tons Quantity 12,000 tons = 3,000 tons 300 tons
) CH, = 3,000 tons GWP 1 28 265
} N,O = 300 tons Quantity  =12,000x 1 3,000 x 28 =300 x 265
} Audru tons CO,eq wavlAsuMs COga | =12000 | =84000 | =79500

Total Combined Emission Reduction = 175,500 tons CO,eq
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N1SAMUINUUSUINU GHG Emission & Remaoval (1/2)

) USUrnu GHG o nmislBwavmulwin nsctinevrnsdolwin acusou ta:nse loun
) nstlivavlwin Aowseu tazleunngnavumnidevinaviies RlsAnmsudesiinsiSouns:onningadonnu
Inavdu
) doyausunumslsludnuevevrins AlGTayausuumsiBlwdnniinduosy InsaunsnlEAusununisls
Twinns:yluluiaSorlwinuovavrins
) USu1tu GHG 91nNISIAUNTY 1A:uduadasaus:LnNmIY 9
) Tunstiinnsudayausunruintuidaiwan IRihusuinunlBanuiuAimsUdesiitsiSouns:onmustnIGoIway
nlg
) nscunlunsudoyalsunruldolway

— A

) nstiddeyas:e:mulia:us:innituidolwan IRihdeyas:a:nuuiAusnuilulsunnutiiuiolwanl Agauausnsinis
Auldooninunzau

— A

) nslifdoyas:e:moua:us:inngnusun Aihdayas:a:nonuiuAMsUdesiinsiSouns:onmuus:INNYaEUEU]
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N1SAMUINUUSUINU GHG Emission & Removal (2/2)

) U3u1tu GHG o nfonssumsliawrinisluanans
) fusrupnUSunulwdnsiemsEawrntuAsy AruAdesuOUASLATGUUALRNYEIUNTLIU
govwinuundvau (nstdlinsu 16 4 ASL Fentinununtvuau) ArUAETUIUWINVIUNTG
awrinonuamelusunrinnsus:10u ta=shusudunonisleawri
) USU1tu GHG 91nnasiBanssuiwan
) AU INUSrUaNsAUIWALRTMSIBSY AruReAMsUdasiisiSouns:onyavansiAbi

a:Us:INNNUssaeN8lUADAUIWED
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galu:uanN1sYANIUNYG Scope 3

) Jumeumsus:iou Scope 3
) YA Value Chain d9vavANS
) GUY GHG Emission NIAFIU Value Chain
) s:yINavnINgadon (Relevant) UBVANS
) 10utnavnmn3D:0 GHG Emission [US:AUNEY
10U Supply Chain NTAUIFYLFOAIUNISIDUNSOAUNNNUNGUOVBVANS

)
) 1Ou Supply Chain NidAdWENATYsa Stakeholders
) 10u Supply Chain Nawsnan GHG Emission [US:AUNEY

) s:yInavNawsnAUIfUAT GHG Emission

. . . © 2022 uee technology (thailand) all rights reserved slide no. 41 OCTOBET 2022 WEBINAR msusuniwunsunmsus:ndawdooufidgenndauauldinuignmsanisidauns:on



. nusnavnasudavivainurgnisan GHG s:g:919
; 1;dutdanuagura:uvmniauiuon1vyoavn
/ Science Based Target Initiatives (SBTi)
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b AJTUNUMgYDY Carbon Neutral & Net Zero

} Carbon Neutral
} Having a balance between emitting carbon and absorbing carbon from the atmosphere in
carbon sinks. Removing carbon from the atmosphere and then storing it is known as

carbon sequestration.
(source: https://www.europarl.europa.eu/news/en/headlines/society/20190926ST062270/what-is-carbon-neutrality-and-how-can-it-be-

achieved-by-2050)
) Net Zero
} Cutting greenhouse gas emissions to as close to zero as possible, with any remaining

emissions re-absorbed from the atmosphere, by oceans and forests for instance.

(source: https://www.un.org/en/climatechange/net-zero-coalition)
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} Absolute Contraction Approach

) mnuanuigannisudes GHG Naonndaviu

S:AU Global Niligvwano:ussalthnuie 1.5°C
nSe WB-2°C
} Minimum Annual Linear Reduction Rates

} dwsuldnuig 1.5°C INNU 4.2%
} dwsuldnuig WB-2°C 1ninu 2.5%

. . . © 2022 uee technology (thailand) all rights reserved

3sn1snnunlUInivIgnIuNSauyon SBTi

} Sectoral Decarbonization Approach
) UnoglusU Emission NFUWUSAUrAUNISWAR
18U CO,eq/MWh
) TO1ISCUNAULMNGVLAAINSNWAFRIALYDY
INa:mnannssuy
) Uno:dms:udsevandumluidosndifuay
Absolute Contraction Approach

} ASBUAQUUIV Sectors
) Oil and Gas Sector 9gs:na0MSWIILN

) Economic Intensity Targets
) M29870 Emission fos1Adaum nse snela

slide no. 45 OCTOBET 2022 WEBINAR msusuniwunsunmsus:ndawdooufidgenndauauldinuignmsanisidauns:on



nJog1vUaM-Jaldsuaviina:ds
| vowerager | physialmensiy Target | Economic mensiy Target

fnuAUSUNU GHG Niavanagy e aMouMsan GHG ta:n1susuUsL o INUENSUBVANSNTWANATUYINSD

Advantage e

GAIoU Us:ananmu Ineludunumdoniswan USMsAnanNnane

o (Oumsdonoubusulus:Augy o dOANABLNAULUINIVMSARMIUNS o INUENSUBVANSATNMSIAUINSIAISI
AITUUNBVFANSAULAE
o MlAausnIUSeuIiunuavFnsdulu

gNANNSSUIAEINU

Disadvantage e [UanunsnlGiUSsuiieunuovAnsdulu o ooaliiBedowstuddnadounan o owlia:iouwansAITULIUDSY

gNAMNSSUIAEINU
wansanmsuUaoy GHG 919u19N
faumswannanav
WNUNENMNUADMNIgUININ
avANSTgaNUe/MSWANITLTU Buo:D
wasausuntu GHG Audasundu
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uAUSUITU GHG Nudagonolmudu
dnSuovAnNSNLaNTUNSaUSNS
nannae awluausnmnungan
Output NIUN:AU
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Inelauwn:nstinsimMinwWUWIU
o [UUNDwamMsMITGUU “v1ANU”
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—
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doyallovu

) USBN gdesisa datuyuwanasy 1in UFM 10uguanaimsilsouiusves(u

YONINAYNSaAS
) UFM wanaum 4 Us:inn [aun [nan [nauan Inusoan ua:ldnsenln
) UFM T8wavuu 2 Us:nn Taud Twdn ua:ing LPG
) UFM 130n[50 2020 10usovgnu (Baseline Period) Ine
) [Bwaooulwidn = 14,208,280 kWh x 0.4999 kg C02eq/kWh = 7,102.72 tons CO,eq

) I3 LPG = 733.985 kg x 3.1134 kg CO2eq/kg = 2.285.19 tons CO,eq
)} USUru GHG A Udeglng UFM Tul 2020 1inu 9,388 tons CO,eq
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IWnugnnsan Greenhouse Gas (GHG) Emission

)} UFM nnunatdnuigmunannisuon Science-Based Target Initiatives (SBTi)

) siga:dgnvavtinnuig [Aun
) moueidslfigrunntavduluinu 1.5°C Tneld Absolute Contraction Approach
) Near-Term Target Commit Nv:ann1sud@as GHG 50% malut 2030 Waligunul 2020

10,500
9,388 A1 Emission Factors
9,500 8,918 ) Twwn: 0.4999 kg CO,eq/kWh
8,500
8,759 7,510
172 - i e -
7,500 8 USuaru CO,e haminanunnd
7,624 6,571
6,500 . o B 7,114 6,102
% C0,e naminanunndu 5,633
5,500
5,777 4,694
5,390
4,500 5,029

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 %3:?3
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LLUONIvNISNINUALUNUI8MAIUWALYIU — BAU (1/2)

. . . - e e Trduan Irusvan Tansenln
UJ']EID’]\)ll[l.lUﬂ"lﬂ:)’lﬂO']UI?IE)\)ﬂ']S[lIaFIﬂfUVII]ﬂUS:lﬂn
@ 2020 (RS0 1) 855.92 3,057.58 3,582.50 34.88

9:1ludu $esa: 5 NNU ALK 2020 Dufiv 2030
2021 (+ 5%) 898.71 3,210.45 3,761.63 36.62

Q 15 Energy Baselines (dun1si 2 na: 3) AUduUSULU ) &nsu 2021

wavvrulwina:usuanu LPG NAnd0:fAovls ) Usunouwdonulwin = 14,727,720.02 kWh/yr
ri'l:\)lwi 2021 - 2030 } USuntu LPG = 759,673.85 kg/yr
% 151 Emission Factors dnsuwavviuludiua: LPG ) dnsu 2021
uUa\)U§mruu1é'\)muf'imuonﬂﬁ'[uﬁa Q iuusuinu ) Emission Factors: wavvulwin = 0.4999 CO,ea/kWh, LPG: 3.1133 kg CO,eq/kg

} UsSuru CO,eq onmslBwavuulwin = 7,362.39 tons/yr

€0,eq ARAI1:Udes DnmslGwavounsius:inn Mo
) USuntu CO,eq 0nMSIB LPG = 2,365.09 tons/yr

2021 - 2030

% UINAUSU CO,eq iAAI0:Udesiunsia:ionmsls ) dnsu 2021 Usr COeq sou = 9,727.48 tons/yr
wavvusia:us:innAlioando @ Guusunn
C0,eq sounAAI:Udes Mous 2021 - 2030
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% Ain Target CO,eq Emission 91nAUSUNU CO,eq SIUN

An310:Udeslunra:Unlaonde % na:Auduitu
% Nfovan

Q@ 1U0AIUSNI CO,eq Arevanlusia:Uondo ® M
douno:Isornnisanwavorulwina:onnisan LPG

% uavAuSu €O, eq Asvanlunsia:donde ® Mu
Usurruwavoiulwina:usunu LPG InglBAn Emission
Factors AINU:dU

% AU % Usurruwdovuludana:usuiru LPG ARovan

onde ® IfguAuAUSUNuw AL UTWdNa: USuAn
LPG Rnnd1o:AaviduevlAvinuunbuldnuienis
Us:ndgawavvulwdina: LPG
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LLUONIVNISNINUALUINUI8AIUWALYIU — BAU (2/2)

} dnsu 2021
)} Target CO,eq Emission = 8,758.85 tons/yr
} USu1ru COeq 9nn1siGwdoviu = 9,727.48 tons/yr
) USLNnu CO,eq Niaan = 968.63 tons/yr = 9.96%

} dnsu 2021
} USuru CO,eq Av:anonMsIBuaumulwih = 75% = 726.47 tons/yr
) USU1u CO,eq Mo:anoinmsiy LPG = 25% = 242.16 tons/yr

) dwnsu 2021
)} Usunruwavoulwinnsevan = 1,453,235.77 kWh/yr
) USuntu LPG Nvan = 77,781.62 kg/yr

) & nsu 2021 1ngunu 2020
} % wavoulwinfevan = 1.453,235.77/14.208.280 = 10.23%
} % LPG Nfavan = 77,781.62/733,985 = 10.60%
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asuusunnu €O, ua:wavviunfavan

e SBT Target e—BAU cozeq Emission(tons/vr)
13,133 13,660
10,852 11,265 11,698 12,153 12,631
9,388 9,728 10,084 10,459 ,
—
9,388
8,759 8,172 7624 Y
’ 6,637 6,192 5,777 - 300
’ 5,029 4,692
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Energy Reduction (Assumption: CO,eq Reduction % 75% from Electricity & 25% from LPG)

M Accumulate M Each Year § MAccumulate MEach Year 3 ?_

o < a =)

Unit: Electricity = kWh/yr . 2 g Unit: LPG = ka/yr 5 S R

3 = - 3 ] 8
© © %’ o :' ~ < P P ~ ~ ~ ~ N o E- -] S 0 0 o - [ (] ] =]
Q8 S8 g 8 3 2 ] ° 2 g g ® 3 o o o = i p & M
[ 1 o - 1 L 1 1 | | | | | A L 2 - 2 L 2 2 2 2 2 2 2 2

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
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) USunnuwauuiun UFM 9:Ravan ﬁ\mﬁi 2021 - 2030

e [ w
Year

(kWh/vr) (% 1erfisunulnuinuun) (kg/yr) (% 1erfisunulnuinuLn)

2021 1,453,235.77 10.23% 77,7181.62 10.60%
2022 1,415,488.62 9.61% 75,7161.28 9.97%
2023 1,383,251.51 9.06% 74,035.85 9.41%
2024 1,356,304.32 8.56% 72,593.55 8.91%
2025 1,334,449.13 8.11% 71,423.80 8.46%
2026 1,317,509.10 7.711% 70,517.11 8.05%
2027 1,305,327.44 7.36% 69,865.12 7.69%
2028 1,297,766.54 7.04% 69.460.43 7.36%
2029 1,294,707.01 6.75% 69,296.68 7.08%
2030 1,296,047.02 6.50% 69.368.40 6.82%
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a1nuuINsSN1sdnsuussa GHG Reduction Target

dansSu Energy-related GHG

Energy
Efficiency

Improvement (EE)

Renewable
Energy (RE)
Implementation

Carbon

Credits

WuUs:ansnmuwnislBwavoiu  Us:gnilG Renewable Energy  Us:gnsiuimsnns GHG Removal  Off-set InanasiGus:lostionn

) (Wuruonvonannisudes GHG )
la:anAGongmMuwanuIu
UOVOVANS )

) an GHG Tudouuav Scope 1
la:nso Scope 2

} Us:gnm 12 11uon1onisnn OFls

) AavlinodAtununsUs:LoU
waus:ngnwavviu AISU:S:gnm
LHuaNMU IPMVP
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nstunus:gnils Solar 9:508 ) Dnanauuomu e nanm Carbon Credits

an GHG Nudaailu 0 ) Adsorption & Offset ) 10uMsIBoauSNIWTALNUUINS
nstunus:gnmls Biomass } msugntn msAunAauMsan GHG
oA Emission Factor ) Capture, Utilize & Storage ) [asumisius:ansiaollu EE

) Lignite = 1.0619 kg CO,eq/kg ) Bums Capture O, Ingmso n3o RE

) Fuel Wood = 0.0304 kgCO,eq/kg Mundodnfugrananssy o o o Verify ua: Certify

nstlinus:anil Biogas ] a\)TLJa\)unj\)n‘nmu "
g0iiA1 Emission Factor } USunru GHG Ndasgawluan

_ writfumsanusunruna:aulu
) NG = 0.0562 kg CO,eq/MJ
) Biogas = 5.26 x 10° kgCO,eq/MJ ~ USSEIMFI
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b 12 uuoniomsmlamalunisusuusy

Uses

msnealEnls0u, Inappropriate Uses tia: Uncontrolled Uses > _
@ Operation Control
4

n1smnum Controlled Value & Window lla: Monitored Value

Inputs: Conditions & Sources

Conditions & Sources yauWALVLIU lla: Utilities -
Losses
) “ nsUdesnu (n.8. Steam Trap, Stack Gas), Heat Loss/Gain, Pressure Drop a4
Waste/Residual Energy Recovery
»

msthwavviunavindalu Process nauwniBus:losu

Simulation
4

msl5 Software J1AS:HLIMsNIS 15U Mnunnwlululavavlasums,
finum Operating Conditions Ninu1za 10UAU

Us:iduaussnu=Auwavuiugavs:ulia:gunsnl .
@ Maintenance
d

. fnuALwuGouUsIlalavu Losses lia: Unplanned Shutdown Ngryidewanuiu

Energy Performance Assessment

®

Personnel Training

&

Competency Based Training Plan dnsuynainsniwarioaussnu:AuLanu o
Small Group Activities
4

_ s:auauevtirunaln Small Groups 1GU Kaizen, QCC 10usiu
New Technologies @

thinalulagaelnuus:anls
New Energy Types
4 msiaguus:INNwannu 16U Us:gnalwauunyuibsuninunzay 10uiu
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) nshen Energy Minimum Requirement (MER)

) dnsulsonuniBwavmunousoundnis “lOula:an” 9runOD
) 10un1smAN Theoretical Minimum ©8vNs[S Hot Utilities 1ia: Cold Utilities

008D m

COLD1 32,000.03
COLD2 140 230 27,000.02
HOT1 250 40 31,500.03
HOT2 30,000.02
TR —
Hot Utility 99,000 kW 7,900 kW anav 87%
Cold Utility 61,500 kKW 10,000 kW anav 84%

Q =

Pinch Analysis
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USEN WUTUS TuInd Wszmnalng) $1na < uSHn gnsewan Lanalaud Ussinalng) $1na
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LU BUINDN ILINT (ﬂﬁZL‘Y]ﬁVL‘Y]EJ) NNA 4 UIBN LUBIRY WW?NW?@]@]BRB%@K@]? NG

1a39n15619 9 VaIUTENY mauaqumiﬁ'@v‘imhmmi”m?al,n@ﬁammzwéhmu NTUssLuKE
NIENUEIWEILIAXDNLRZNTITWRI I miﬂ%'uﬂgomiﬁ'@msﬁmﬁ'a LIARDNLAZNAIIN® NITRA
USunmmstiaaaads msldwaseuesnaflsz@nsan miasesaudniitiasouuazna sl
PAFIWNTINGN ) MINAWITTIIMIIaNM I TawIisLazANNlasany (ISO 45001) 32UUNIIG
NIWAIINL (AINNHANILLET 1SO 50001) LRZNNFIT AT BLaZ N5z I NANLEDS N1Tea
%é‘ﬂgmamuluﬁwﬁaﬁmaﬂamwwznq’w Yatlszianausuneluedding (In-House Training) UaZN13

AUINRIDTNITWE (Public Training)
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salasany

LR AT RIHILI 0
INUANBITTY  1ATINMITWNHNINTINIAIFIUNITIANITNRINN WA,
LAEWAIWIATN  1a53n1sw@mniunasgiunssanIsnadan W
INAKA . non . A - o
lassnssaiiunudjuanisdaaiunisnde lWWanwasan WA,
NALNBAINNTBUNINTINIT Renewable Portfolio Standard (RPS)
1A39n13aviuNul JUAN1989L83 0N 1IHEA TR WA % W
NALNUANNNTALNATNNINITRlauaz ATl AU
1ATINITWARITIINBHANITANL A UIT UG I UFILIARD Y JUN.
(Environmental Performance Report) f 5ol Wi na oy
NALN
lassnsnawinaluladnisnivquuaienlinisldange (Best AN,
Practical Control Technology) uaznaninaskaziionulun1sue
auRIAUIENaUAIMIIN IV AN TTUTUTUULALOARINNTTY
YUIALAN
I@mmﬁ@ﬁws:uumsﬂixLﬁuqmmwmﬁ@mis:uuﬁﬂﬂ'@ﬁ’]Lﬁs aNn.
INVDITUT
1 a = [ a 9/:/ 1

nudnatuuaz  lassnsdnsdnoniwlunisaadiumnislsinlulssnu (ngu n3a.

f15a gasnnINNimIlgiein) Dewdszanm w.a. 2554
lassmsasuagunisaanads [3snuuaniuaiiangasnnnisu nva.
Qs > =
WRIATLUDY Usudszanm w.a. 2553
1a3an1InIugunIITzuIBNaf BNk lssunanaiiay nse.
9AEWNIIN guinaziuaan Jeuiszanos w.e.2553
lasinIniugun1Iszuisuafisni1ain lssusanaaiiay n3a.
9AMWNITY WNIaTzoad Taudszanas Wa. 2550 LAz 2551
1IN IRIEINMTIAMIAWANT LT NEINUlasATUTzNaT e RUN.

[ U ‘:l' = di o a ~ v v

lasinisdadsndinsuiadniiunisifivsiusiadayadiu RUN.

FILINRDNLAZIANIIVIHINWRNANITANAWINUATURILIARON VDI
Imamsa’aLﬁ‘%&lgﬁfﬂﬁ@l"lﬂﬂﬁ']ULﬁﬂﬁl"ﬁwﬁamumqluLf’mu T w.a.
2549 — 2555
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Imamsdam’%ugij”wﬁmVLWﬂwmLﬁﬂﬁﬁlﬁwéﬁmumﬂm’mu U,
lasaniaradsziluszuunssamsiufegusu (MSMS 2008) aAN.

28984ANIUNATEIFINT 89D

2

Imaﬂwsﬂi:qﬂ@i’l%mﬂiuhﬁa:m@luisqmmjumﬁﬁu aAN.
dautlszunos W.a. 2548 WAL 2550

SN Imqmiﬁﬂ‘mLmeoﬂ’lsw‘”@umqﬂmm"ﬂaammmaﬂiomuaﬂ’m WA,
o A

yaansuaz 23U

g e ( Qs v a > >

iseraunuD Imamswmmi_qlﬂmmmumsmmswmswaamu Tulaa WA.
meawnita
Im\‘m’]ﬁ@ﬁ%aﬂmsmULLWiﬂ’]iagﬁ'ﬂﬁwﬁ'ﬂmu WN.
TATININMUNTD (Interactive Software) LEAIAILUZUINITIA WA.
AINRIIY

o o A A wa AA o o

Iﬂidﬂ'ﬁﬁ]ﬂmﬂuaLmeamsﬂgummmmuwma’m W,
AN 6 — 9

~ % [ o o o a A

an 9 Imamimswwmuazﬂmﬂgamm@mimLum’mmaoﬂammwa FUN.

dam’%umsayﬁ'ﬂﬁwé’amu

WANBLAG: WH. ﬂiww”@umwé?m’mmLmuLLazaﬁ'ﬂﬁwﬁamu NIENTIINRIIH

AUW. = F1NWWLIUN LA LNWNR Y NIENTIINRIIG
nsa. = ﬂmiiomuq@m%mm NIENIWYAFINNTIY
AW. = NIWAILANNANY NIENTININEINITTITNTI AR RILIAR DY

A20879 — LATINISNHNERDN1ALD NT I

©  UININYINBNAUIIZUUNMITANIWRIIIUMNNYANBUAZNIAIZIN ISO 50001:2018
© U3INSNUINBILIHITTELUNTIANIINRIIULLL ONLINE (EnMS Management Consultanc
g y

- ONLINE)

©  USMINUSmUstiliuaNITaus A uNaI91UITaLl994 (Facility Energy Performance
Assessment)

SMINUINENU T URNITOUSEUNAIY — S2UVBMAA (Energy Performance

@ SmIn ay
Assessment - Compressed Air System)

@  USmindInmdsluansiausaunasans — scuvlatih (Energy Performance Assessment

- Steam System)

ucea.
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©  USmMInUTnmUT i uRNITIO S UNEINY — T2uutinLEw (Energy Performance
Assessment - Chilled Water System)

©  ySmsndInmearinuaudsznganadinwdseind (Annual Energy Saving Action Plan
Development)

©  USmindinmeaiunulsznganadannizezen (Energy Saving Roadmap Development)
WWasassUihrangaaioIawnszan

©  USMINUTAIAEN IS TZANNATNNTUTZREANR 9% (Feasibility Study of Energy
Saving Measures)

© USmindinmeadiunuinausuiunasauetideanssauenindn (Competency-Based
Training Program for Energy Personnel)

©  1SMINUIAIATIEA Heat Exchanger Network (HEN) lasltwanns Pinch Analysis uas
115unsu Aspen Energy Analyzer®

@ USmsndSnmAensiananndszndanadinulaslsllsunsy Aspen Plus®

@  USmindSamliensdenumanzanvesszuuried leth wazenmasa lasltlysunsy
FluidFlow®

© USMINUInE WU Cloud-based Monitoring, Analyzing, and Predicting System (C-MAPs)

©  USmsnUSnmdsuidiu Life Cycle WaznNséwItuan Material Circularity Indicator 284
NRANDH (Product LCA and MCI Calculation)

@  USNINUSNENRAYLRUMIWAIa8N989E% (Sustainable Development Action Plan)

@  uvinfidinsleneddununisndalaslinannis Activity-based Costing (Production Cost
Analysis by Activity-based Costing Technique)

©  USmINUSnmUsziliuanuiiusednTzuIwnsNaa laginafia HAZOP (Process Hazard
Analysis by HAZOP Technique)

©  nsfneuTIRANFATEIUNAIL

LASDINDUAL Software

A o s A A o a A A ~ v & @ Ao
Lwaauuagumsmmmm UIENY &ILﬂia\‘i&la(ﬂ’mLaﬂﬁ’liLLuULW@l“ﬁLmJ“llaﬂa‘Ylﬁ]’]Lﬂ%
(>3 1 t.{' ~
AAEUNILATIBDIND

© Power loggers (8 @) with current transformer (600V 5A — 3,000A) (22 T®)
Combustion analyzer
Thermal camera

Ultrasonic flowmeter

Ultrasonic leak detector

© 66 6 06

Compressed air flowmeter + pressure sensor + pressure dew point sensor with data logger

ucea.

0} Air flowmeter - vane anemometer and hot wire
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A22819 Software

© aspenONE Engineering Suite

© Aspen Plus® & Aspen HYSYS® - process simulation
© Aspen Energy Analyzer — heat integration
© Aspen Exchanger Design and Rating
©  Aspen Capital Cost Estimator
© FluidFlow - design and analyze fluid flow

(O

Tableau — data visualization and data analysis

© Microsoft Power Bl - data visualization and data analysis

3D
)
S.

Q)

u3En 888 malulad (Usznalng) $1na

869/407 q"qu’i'ﬂ 101 nuuqu’m

LLUIIUININ Lm@wnhm ngamwumum 10260
INIAne: +66 6 4559 5185

email: consultancy@ueet.co.th
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ADLAWDIATINTT

UEET/P5072022
No. Description Brand 5:% NN
1 Portable Power Data Logger Dent Instrument ELITEpro XC 6 sets
2 Portable Power Data Logger Dent Instrument ELITEpro 3 sets
3 Portable Power Data Logger Chauvin Arnoux PEL103 2 sets
4 Current Transformer Chauvin Arnoux MA193-250 (max 600V 5,000 A) 2 sets
5 Current Transformer Chauvin Arnoux A100 (max 600V 3,000 A) 3 sets
6 Current Transformer Chauvin Arnoux MNO9 (max 600V 200 A) 3 sets
7 Current Transformer Dent Instrument RoCoil Flexible Rope 6 sets
(max 600V 5,500 A)
8 Current Transformer Dent Instrument Split Core (max 600V 10 A) 4 sets
9 Current Transformer Dent Instrument Split Core (max 600V 5 A) 4 sets
10 | Flow Sensor for DRY CS Instrument DS 400 2 sets
Compressed Air and Gases
11 Dew Point Sensor for CS Instrument FA 410 2 sets
Compressed Air
12 | Standard Pressure Sensor CS Instrument CS 16 (Range 0 — 16 barg) 2 sets
13 | Mobile Chart Recorder CS Instrument DS 400 2 sets
14 | Portable Data Logger CS Instrument P1 500 1 set
15 | Flow Sensor for WET SUTO itec S 462 1 set
Compressed Air and Gases
16 | Data Logger SUTO itec S 331 1 set
17 | Pressure Transducer with Omega PX119-300GI (Range 0 — 300 psig) | 2 sets
Data Logger Engineering
18 | Magnetic K Type Omega - 3 sets
Thermocouple Engineering
19 | 4 Channels Temperature DOSTMANN TC 309 4 sets
Logger
20 | Air Flow Meter with Vane Testo 440 1 set

Anemometer Probe & Hot

Wire

ucae.




ADLAWDIATINTT

UEET/P5072022

No. Description Brand 5:% NN

21 Smart Instrument - Vane Testo 410i 1 set
Anemometer

22 Smart Instrument - Thermo Testo 605i 1 set
Hygrometer

23 Smart Instrument — Testo 510i 4 sets
Differential Pressure

24 Smart Instrument - Thermal Testo 405i 1 set
Anemometer

25 Smart Instrument - Infrared Testo 805i 1 set
Thermometer

26 Pocket-sized Absolute Testo 511 1 set
Pressure Meter

27 | Pocket Stroboscope Testo 476 1 set

28 | Flue Gas Analyzer Testo 330-2 1 set

29 Ultrasonic Flowmeter Micronics Portaflow 330 1 set

30 | Thermal Imaging Camera Flir E50 1 set

31 Ultrasonic Leak Detector UE System Ultraprobe 100 1 set

32 | Monitoring Low Levels of PPM Technology Formaldemeter Htv-M 1 set
Formaldehyde Vapors

33 | SMARTIlogger Time-of-Use Dent Instrument MAGLogger 6 sets
data loggers

34 | SMARTIlogger Time-of-Use Dent Instrument CTLogger 6 sets
data loggers

35 Stainless Steel Pitot Tube Testo 0635 2145 - 0.35 W. 1 set

36 Stainless Steel Pitot Tube Testo 0635 2045 - 0.5 W. 1 set

37 | Ellipsoidal Pitot Tube DWYER 160E-03 A13817 0.8 &. 1 set

38 | Ellipsoidal Pitot Tube DWYER 160E-05 a8 1.22 4. 1 set

39 Ellipsoidal Pitot Tube DWYER 160E-06 9114817 1.52 4. 1 set

ucae.




Brochures U3n19N1U3n191

o NTUTLLABANITORSANBNAIINH — 32AVLII9%

v

o NIIUILLABANITONREANUNAIIN - ITUVBINFDA

platform

o muilsziiinanssanzawnaaw — szuulain

o  MIUTLLABANTIAULATWNIII® — FTUURE®

o NMIINAINITZUUNITIANTIINAINWBAINN)ANTL
LazN1n3I1% ISO 50001:2018

e N1313213 Life Cycle (Life Cycle Assessment, LCA)
u,azm‘sﬁ'mamﬂ'ﬂ Material Circularity Indicator (MCI)
YDINAAA N

e N1INAWI Cloud-based Monitoring, Analyzing, and
Predicting System (C-MAPSs)

o USNIANBILAZIATIZNNIATNITUTENTANG I

(Feasibility Study of Energy Saving Measures)
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o  USNINSNHIUIHITILUUNNITIANITNAII NI
ONLINE (EnMS Management Consultancy - ONLINE)

o  USNNTIATUARANDUTNAIWNIIIN 19D
amsnuzﬁﬁi’nﬂu (Competency-Based Training

Program for Energy Personnel)
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(Sequence) WAz (4) IATZAIZUVSIAL Uufindaya (Data Logging) t 3@619 9

Utilities NAUGKNII 1@uA Incoming 310 Grid waz MDBs Lilu

Aao%2o&1v - gunsniasovda

]

v A o s o A4 .
208 Lwauummagamﬂmmaa LD% kKW,
Amp, Volt L8z Power Factor Wuaw aae

= a
ﬂ’J’]ﬂmYlﬂ 15 ¥N

doogi1o - gunsniasoovda

.]E ARUAITIAFUIIDULANUNFIINY
TLAUBIANT TXAUNANI/NITZUIN

o 6
n3/ssuy LLa$3$@]U@‘ﬂﬂ§m

usun 898 Inalulad (Us:inAalng) 9nia
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(Energy Performance Assessment - Compressed Air System)

2UUIMADA (Compressed Air System) Lﬂm:uUﬁﬁmﬂ“g\ﬂﬂukamuqmm‘ﬁﬂssuLﬁaunﬂﬂs:m‘n 29810
iLwiij'nLﬂm:uuﬁgﬂa:mzlLﬁmmﬂmmLﬂTﬂaﬁﬂﬁﬁﬂmﬂmﬁagﬁ'ﬂﬂ Seaaandu Utiity 7 “luuns” gunsni
sansanuFuanEmemMslrnui Tz sy 1w Buansnsenn Lﬂwﬁuﬁaﬁﬂaﬁ'ﬂa‘luﬂ%alﬁﬂu Tuan ua dnsu
ANNTIIUAD omadadusmindlng 40% Comoressed Air NSNSIIn

Hot Qil 67.0 %

80% Unrecoverable Lost Heat
Hot
Compresed Air

Diagram 984Wa3MuNlanlan Oil-injected
inpur ok
Screw Air Compressor (3Ua%#114a) WU

. > A
28.0% .
' [P U ' Recoverable Heat
a =) a > -
'J’]Wﬂdd']%“(ll’ﬁl%ﬂi:ﬂ’luﬂ’]iwﬂ(ﬂE’J’]ﬂ’]ﬂﬂ@ /

Latent A
Motor Losses 8.0 % Heat -

Uszanae 90% gayiFoiduanusan indeLdn 2%

A A ! A -
Nuwsngaosnanitalulissu 310 Sankey wavvau

o - S oy v Y a s o A g ¥l ¢ :
WmmuﬁLﬂuﬂiﬂwuﬂizmm 4% \Muh a7 EJL‘IM?’Jﬁ ﬂ']‘S'JLﬂ?’]z%‘SZ‘UUE]’]ﬂ’]ﬁE’J(ﬂLﬁﬂlﬂuulﬂ'ﬂ@]ﬂﬂﬂnﬂ'n']

CDA Flow Meter, Pressure
Transducer, and Pressure

ﬁﬂé’qlgmmwuﬁqﬂﬁmm:auﬁq@%aLﬂuéqﬁiﬁmunﬂLm'd‘?iﬁmﬂ%mmﬁé’@m‘sﬁaﬁﬂLﬁumi Dew Point Sensor

Welwnnsdszding Wnszuy asuaim ssvanudulanenam e menuazanasm s niandsnui
1o UEET lowamuminemseniiinauludnuos Top Down Analysis Iagi3uainmsaiamew Profile 3
NA® CDA 28932UU WAz Profile N7 Operate LLa:mﬂ‘*Ewé'amumaa Air Compressor LL@ia:Lﬂ%m mnﬁf'uuuld
mydszdunaazszu Utiities aonidu 4 szunges laun

v ' [P o ' ! ' la ¥ o A [
- End-Uses laun 3aflawssnuuaz Utiities a4 9 lasfuanzganlawasawUtiities az3ianznainy Power Meter
i a a [ o with Data Logger
NEANBIMIAILNANULJTANS, AATMzRANRNNZANVES Conditions UBIWAIITW/ Utilities, and Various CT sizes

a S o { ~ ¢ o : |
UAMZANTINUNFYLFY uaz TieTznndanuiiaaniaagl Outputs
- Distribution laun 3TULRINLBNAINWULities 1naunnaluTagalsnu lasasadsiiunsgydoly

W %

¥ a o rees a a a “hdg ¥ a ey o .
° Generation vLﬂLLﬂ‘SzllllNﬂ(ﬁlWﬂd\‘i']%/UtlhtleS I(ﬂ ﬂW%'ﬁm’]ﬂ‘SSﬁ‘ﬂﬁﬂWW‘ﬂE]\‘]E‘]"l]ﬂ‘iﬂ/kﬁlﬂiwﬁ@l Utilities a1ay Air Flow Meter and

Various Smart Meters

YA 4 '
FCUUND IAINCHANVULRNICRUVDITUIIAND

N3 Operate (Sequence)

- Recovery laun sTUURIARNGINWULlities nauaunnd lag aradsalunmsgyifoluszuuna
a 3 !
ANTTHAMINANZFNYBIVUIAND

ADLILWHINNINIIALRWINW DS UEET

o Audit US3 M INGA CDA TaIUNUNAN 9 I@U@l@lm Inline Flow Meter, Pressure Transducer, LLag 300 psig

Pressure Transducer

Pressure Dew Point Sensor %84 Air Dryer Liuszaiziian 1 fUam ith Data Logger

Audit USanmnwasnwlwwnAlrlunnsnaa CDA waz Profile n31@n Air Compressors lag@nag

Power Meter ﬁm&l’linﬂ’uﬁﬂmaya (Data Logging) {1 Brakers 284 Air Compressors ‘YJﬂLﬂ%ﬂdﬁl‘ﬁ W
a 6

Jzgzlen 1 sUanw

v

°1Jauaﬁiw‘nu"l,@m'mmmw‘iﬂ%mm (1) aunua89 CDA (2) fas w3y CDA VBIUARZUNUN (3)

Sequence 2BINILAK Air Compressors (4) AU WAz Pressure Dew Point 789 CDA ik Pl

(ﬂi’ac’o’mm Free Air Flow Rate mu Inlet Filter R WENG’]%VLWWWYIEL’ESWW'J'N “Load” w84 Air Com-

©

pressor WAazle3ad LAatandw asszansaw laosaidlsinmeiu kW/A00 scfm
211287 Load/Unload Profiles ua4 Air Compressor TERINAW? Umiwﬁﬂagluann: Total Shut-

Q

down uazluinsly CDA Tulsssu iiaihundwimySuno CDA 137 wasdasinilailSouisuny

CDA findia (370 1) NIdNFasInATINNIM 15% lssnuasdiiiumiaunuszsenganiilansy  ArfionMeasuemen

O é'hama"uadﬂawmmmiﬁiwJﬂwﬁamuﬁvlﬂmﬂﬂ'ﬁﬂs:l,ﬁuﬂ

aﬂmiaml,aﬂslu‘swuu L‘Iiu CDA Leak, Pressure Drop Lﬂ%@lu
. ﬂ‘iiJﬂ’J’]&J(ﬂWllad CDA ‘nmami%aa@ﬂaaanumwmaamﬂlaaﬂi“mumswa@

v 6
«  Sequence ﬂ’l‘ﬂ‘mﬂ%adﬁmﬂﬁaﬁla‘i_lkmﬂ(ﬂ’l%@]%‘q%’ﬂﬂ(‘l Utilities LLae Reliability %ﬂdﬂq'ﬂﬂim

Inlet Air Conditions

« 118 Air Compressor [NaLNNUTEANTNN wIatlfowduwlwuunil Variable Frequency Drive Measurement
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(Energy Performance Assessment - Steam System)
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syl (Steam System) iuszuunfinslonululssnugamwnssunaodszinn 1w emsuaz
o A a a a a > S @ ! A o o ¥
5 w3090y Fana wadl Jlandow uazdlasiad iuau szunlashingnuasiduszuunasudusan
whnuIuRavauszuuasnannlamsiausesrzut lasihasnsunadiliaausnsiina dnnsgenna
& o A A, o [ s A a a a > s
vayauaziazasiianindudniums Operate szuvlahassfidszininw ualvnisguaszuvlainluy
Tssumulngdanwidu ‘o lufidymialudlasaasmaanluye Sualwlznuluanzidsininm
i SmIgaFswasau 1o (e Damper %3 Combustion Air 100% Jlaviheaumunilanuaz Steam
) PR . P . S vl
Trap awinFananw uau ludamunigann aomelt milenzwszuulaiiialniulanniias oper-
P P P L . 2 a A A A WVI, s ' e A
ate rULNII@fiianzaufga (Optimized Conditions) Faidufsnlssnuninslrlaihainssduiiuns
{ 9. a > > 4g - g o o
Walnmsdszifing 1Juszuy asundu a9anulRlanaNaNMTIANLALALINATANTUTZREANA I
v v Y A o . a a ¥
fla UEET lawamumimanmsdufinnuluansae Top Down Analysis lagisuannmyianenany
o o ' Y& A @ o @ a s a o a ¥ A a & '
FUNUTTZANIM T ML TR N LR INMIHAa2a91381 MIlnTawdanudiinalaifinga annnuuus
mMsdseifinuaasszuy Utilities aanidu 4 scuvsas lawn
o ) ¥ o ' { ' g ¥ o a &
- End-Uses laun 3afilandsnuuaz Utiities 019 9 lasfuanzaafilawdanu/Utiities 9:3101znau
v a wn a & a
INZANTEINIAIUANA U UANT, ITzrAMABANZaNTaI Conditions TBIWAIIW Utilties,
a S o { A ¢ o ' .
AeMzrnAsnuiigyie uaz Iinmzinasnuiiaanisaylu Outputs
- Distribution laun szUU&INBWAINWULities naunalufigalonu lasaradszdumagyidoly
. P :
ITUUNG AATITAANMULAINZRAUVBIVINANE
g ! a L ) a a s A b a o Qs
© Generation launizuuwdawsswUtiites lasRansandszininwaasgunsmilonda Utilities Sau
N3 Operate (Sequence)

' ' [ o ¥ Aa ! a N
° Recovery VL@]LLﬂ TUURIABNRIN W ULilities NRUAKNS I@]&I@]S'J’%ﬂi&ﬂ%ﬂﬁigtﬂuL?TEJI%SZU‘LI‘Y]@ UAINCNH

ANMMULANICRUVBIVIION

faEuwINIIN AR wY s UEET

o M3V FDUANMNAUIERUV DI “é'lmuqu (Controlled Values)” ﬁ@@lmu@haq 7% amnivaan
289 Heat Exchanger /3 Cold Side "Lsigol,ﬁuﬂ’nm‘hl,ﬂu uan
m’maafuqmﬁgﬁmaaﬁ'sﬁavlaﬁma:ﬁa Condesate i'}ga
171 60 °C wia'ly mnganiw msﬁﬁmmﬂmiﬂ%'uﬂ;a
7137980 UMIINW8I Steam Trap 113 Unit 1ot Fail

Open - Fail Leak - Fail Close TSR
@‘i']mmmé'ﬂmumaawé’amuﬁgryLﬁﬂiuszuuwaaaaﬁmm:mﬁ,’l Condensate nauanls

a { . { A 3 a ' a
39821 % Excess 02 LLN&QELL%Q&I?JQ\‘] Flue Gas *ﬁaam)’m Boiler Lﬁa’JLﬂﬁt%‘lﬁ']ﬁﬂﬁ’JuWﬂN’]%

©
©

o mamamaanawmmmiﬂimmwadmmvl,@mnmsﬂswmu%

A a !
mmmﬁaanvlﬂamsmmﬂ
aszmuﬂswammwﬂwuummma"l,aml,waLﬂsﬂum UUﬂUﬂiwﬁY}ﬁﬂ']W@l’]&lYﬁwUlu Specification

bR LW alSuui EI‘]Jm_Iﬁ’]WlI E]%Jﬂ f1MIUN13YI1 Benchmark Inlet Water

Pressure

Mass Flow 1.00 thr

17.000arg  Sp.Enthalpy | 884.8 kuky

Temperature 2072°C Sp. Entropy 2.398 kukg/K

Saturated 0.00 Energy Flow 2458 kW

- 14U LL%'J‘Y]’]\‘m’]iNﬂ@IVLa%’W] mm@mm I@] | LWSJE‘T@] ﬁ’J%‘Y] EN

o
91nM3 Flash Condensate ﬁﬁmmé’ug@n’n L% WIN Outiet Gas EETE
o o w‘i/l’ Y A Pressure 3.50 barg Sp. Enthalpy 2,743.5 kuikg
Flash Condensate a34aW 17 barg 1 a1 azlalein 7 Tomperatura | 1430°C | Sp.Entrapy. | 6.856 kg
o ' . A ¥ Saturated 1.00 Energy Flow 93.9 kW
A31UAW 3.5 barg tn1NY 0.12 a% 1830 12% Lﬂumu §t
. a@msgaglﬁﬂmzuu L% Failed Steam Traps, Steam !F'““ A
Leak Lﬂ%@]u Outlet Liquid Mass Flow 0.88 thr

Pressure 350barg | Sp.Enthalpy | 623.7 kg

« 15U Conditions 183 latiinGalnranasaaInuAIN

Temperature 148.0 °C Sp. Entropy 1.822 kg

Saturated 0.00 Energy Flow 151.9 kW

ABINIIVBINIZTLIRNIINGS

FIDED

gunsni

dnsu
N1SMSI9IN
wavviu

Flue Gas Analyzer

Handheld Thermal Camera
for Surface Temperature
Measurement

Ultrasonic Leak Detector
for CDA and Steam Traps

Ultrasonic Flow Meter
for Liquid Flow

Power Meter
with Data Logger
and Various CT sizes

Flue Gas Temperature
and Compositions
Measurement

Thermal Image of Boiler
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nasus:10UauUsSsSNU:AIUWADYIU - S:uuULdu

(Energy Performance Assessment

FugamnnIauiinmalaiugn (Chiled Water, Chw) tHaauguamn)ivaInszuInmInga uazly
J2UU AHU iHamuguamnglvesiuiidinnuununiloeiasdiuameauuy Split-Type szuusiiiu

o ' & o ' v v v
Mﬂgﬂuﬂd?ﬁLﬂuQﬂﬂim “ﬁuum‘gu” Na12A8 ABIRINIINABURHEIAINNABINITVEY Users leJ'J']ﬁ]ZL'ﬂ‘Ha Line

MINRN WIDVBIFINING LﬁaQnmgﬁ"naaﬂi:mumma@vluvlﬂmuﬁmmmi PIDLNBWBIVNIIUIDN RILTN

71 Users dasaszalwiiia Flow 183 Chw widnssuiiaznaumsundaymAdaioing uazaziauninum

4 Y a da &
mm@;mmmqmaaﬁmﬂmmnmu

MUl uaNTIRULAUNR U ITT UL EuaaIf L BunTlasle Holistic Approach Aauasndszuy

9 Chiller, Cooling Tower (n3&fiLilus Water-cooled Chiller), Chilled Water Pump, Cooling Water Pump

vy g ' v A v v & ' A &
ERSISUUNDWININRUG Lﬁﬂlﬂﬂﬁiﬂ‘iu&lu"ﬂ WUIZUY ATUDI mwmmuulamawamﬂLmﬁ:mm:mmmi

dUrznganasnuila UEET lawamuwinismssiiunuluansme Top Down Analysis lagi3uannms

- v e o & o v o , o o
AATZTRANNFNNUTITZAIINTLINAIW INNIAL Cooling Load U8952LLY NNHILLINTUTHRULARE

32U Utilities aantdw 4 szuusa8 vL@]LLﬂ

End-Uses laun 'gﬂ“?'i‘l%ﬁuﬁuiﬂmﬁLﬂiﬁ:ﬁmmmm:ammmimuqmymﬂﬁﬂ'ami, SATERAY
WANIZRNVBY Conditions V89 ChW 3Lﬂ§1:ﬁw§0uﬂuﬁ§m‘, B8 uaz AAzAnaInufiaania
Distribution 'lALN S2ULEIANY ChW, CW mﬂ@i”umavl,ﬂﬂ'aqﬂslgmu lasamadszi@unsguyoluszuy
N8 HATIERANUANILFUVDIVIIANE

Generation VL@;LLﬂI Chilles, Cooling Towers, Chilled Water Pumps a2 Cooling Water Pumps lag
ﬁmimwﬂizﬁﬂ%mwmmqﬂmni Laz&1AUN1T Operate (Sequence)

Recovery 'laun 32U Chilled Water Return uaz Cooling Water Return Ia pavaLifiunmagyiduly
FTULNG HATEAAMUANZRNVDITWIANS

AIDYUWININIIANRUINBUDI UEET

o AIVHADUANNULRNIERUVDI “ﬂ’]ﬂ’)‘UQQJ (Controlled Values)’ ﬁfﬂ(ﬂi‘ﬁx‘ﬂu@ﬂ{lﬂ LT Qm‘ﬂ{]ﬁ“ﬂ’]ﬂ@ﬂ

289 Heat Exchanger /3 Hot Side ludniAnanasin uas
mmaauqmﬂn‘jﬁmmﬁuﬁavl,m{maxﬁa Condesate iwﬁﬁﬂiﬁqmmgﬁ Ambient
wia'la windnan GRRITER R eI TN e 9@ Markers ’lugﬂ@ivmmw f
qmﬂn“ﬁﬁlmimﬁmmﬂ Ll,am:ﬁﬁiaﬂ%"uﬁagm%amiamammu #aNNLAA Heat
Gain wa189e19vhlwiAia Condensation nulaawan sihldgdam Corrosion la
@579891 Drain Valves Miimaidafislndala

o ﬂ's%smﬂi”aﬂﬁmwﬁmuumm Chillers, Cooling Towers, L&z Pumps WeaSsuisuniy

ﬂiwﬁﬂﬁﬂ']W@n&l‘ﬂ‘Sw'ﬂlu Specification LLag LWE’]Lﬂ‘iﬂﬂLﬂﬂUﬂUﬁ’]u‘ﬂﬂ&laﬁﬁ%iﬂﬂ’ﬁ“ﬂ’] Benchmark

(UEET Wisuiipuandssansninaas Pump m@vl,@ﬂummﬂiﬂnmm PSAT 283 USDOE)

o 15z nlszanTnwaainiszuu lagasiaiauaziinin

. 89T INA LLa:QMMQﬁ@Tﬁu Supply e Return w83 UaJ Chilled Water Lae
Cooling Water

. Wa\‘i\‘l’mvl,wwﬁwslﬂﬂﬂ ChlIIers Cooling Towers ULaz Pumps

. mmcﬂumu Suction LLa“'mu Dlscharge °LIE]\‘J Pumps

ﬂ’]Luuﬂ’ﬁWiaMﬂuﬂﬂiﬁUﬂﬂi am\mau 1% LWﬂﬂ']u’Jﬂ,Lﬂ’] kW/TR Profile 183320UU

o A28 EI’]G"IJ E]{IﬂﬂSJEJ’] aInTUTEn U(ﬂWﬂx‘i\‘i’]uﬂvL(ﬂfﬂﬁﬂﬂ’ﬁﬂiwL&lued

«  Sequence mﬂmﬂsmaﬂnwamauIamUmu@uﬂmm Utilities LLaz Reliability madaﬂﬂim
- uaww Chiller tiatinyszannw mmﬂaﬂmﬂmmuwu Variable Frequency Drive
- @aq9 Digital Information System (g C-MAPs Brochure) L8 l#&141300UANITZULLLIL Real

CALE ' ¥
Time LAXRIANTNANANIIHATIALLTRIIAUT (Machine Learning)

Chilled Water System)

FIDED

gunsni

dnsu
N1SMSI9IN
wavviu

Power Meter
with Data Logger
and Various CT sizes

Ultrasonic Flow Meter
for Liquid Flow

Handheld Thermal Camera
for Surface Temperature
Measurement

Air Flow Meter and
Various Smart Meters

@

‘W
300 psig

Pressure Transducer
with Data Logger

Heavy-Duty Magnetic
Mount Thermocouples
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N1SWURAJUIS:UUNISYANISWavLIUMUNONUIY
na:uamsgu IS0 50001:2018

o o o A § A d Y @ % a YL ' a >
TIIANTINEL (Energy Management) LﬁumimLuummaaaaﬂﬂiwmmmaanuwmmmwalmu’lm’mmﬂ%
ﬂ niwennsasafidsziniam miamenﬁmuwadmmaoaaﬂm SIUTLULNNTIANTINAING (Energy Management
System) Lﬂuﬂawaanaﬂimmmmmmmaamaawwuﬁmﬂmm fAu ok muaulotnandanu mnﬂiwmﬂmuwaamu
NTLUIUMS WAZTUAEUM G LAY Lwaslmmmmmm’mn1J3~mﬂwm%u@"h FULMITaMINAINUTiasan TN
‘]Ji:?.lqﬂ(ﬂsl,‘li mwaaﬂﬁi:nauwaa@ﬂaaaﬂummgmmﬂumamu mssaianfidinenfiianunsey Suszaunmsnt § flanug
anuanlafganuszuumssamsnasnwiIaduiendaaiduasnis
P Ao a o o A s a =2 [ o @ !
uTn 988 wnalulad (Uszinalng) $1ia Suszsumamnadunttnslssnulunsiainszuunsansngans W
m33u383lag Certification Body #131nna1 20 1599w lunang o gaAIMNTIY Lk il Jlasadl 013 wan wWuau

@ ]
=

«dugremnaspumtanwasnuuedszndlng wazéa 8 TUAOUM TRAWTZULMITANTINAINUAINRANe Tt
vLﬂEjﬂﬂiﬁJi:ﬂ’]ﬂLﬂuﬂgﬂi:ﬂi’NLLawﬂi:ﬂﬁﬂﬂiZ‘Y]‘i’N‘Y]Lﬂﬁiﬂﬂﬂﬂiﬁ]ﬂﬂ’]iwadd’m

. lovaiwn 20 Tuasumsduinnwialnlaszuunssamaninuisiiu AOAARDIALVDTIIMUANAN] RANELA
AIFIUEINA 1SO 50001:2018 mugﬂ@?’mé’m

firnunlasvagiona:AouSUTnGaU ® rnun Energy Baseline dnsu SEUs ™
e mlamalunsusuusy (Opportunities for
fnuAvaUIYANa:uauU1Y Improvement, OFls) Act

o mlomalunisus:ndawavviu ( Energy

fAnuAs:uUIdNdIs Saving Opportunities, ESOs)

uejd

fnum EnPl dnsu SEUs

Y o |
]
&
& o |
@ AIUdNIWanaULINUNIVNISIDU
—-m darulgurgwaoviu @ a1 Energy Saving Action Plan 5
i
H S A - £1] . 66 ” =2
ﬂ iAo [pINganuUSUNYBVaVANS n inuna “dnnus:aA” ua: “10nug g
= =
51AS1:HADLAGVNTSIIA:AIWANANIVYEY Interested Us:gne Action Plan, — § 3
Parties danin:10sungrivigua:deninuaningadon Operation & Maintenance Controls Sde
na:us:1jundudennaen - = =
n finum Competencies la:nwuidnausy % g
Us:1iunonssula:ns:uouns 2 3
= - n MAUALUINIVESIVAWAS:ALN e |3
c m damsnauidsona:lena S o
[} ° g = 35
= — n Anuanuanomsdearsmeluna:nmeuen 2 =
nNuUNJULA:HWUAIUWADYIU s 2
® mnun Base Year n fIMMUALIUONVNISBONIIUY §°
® MNUAMIGIRATUWADYU (Energy E
Performance Indicator, EnPl) dnsuavrns n ﬁqﬁuﬂuuanq\)nqsé’ﬂf‘i—a | §
® rinuanudNYMSIUSeUIigy o
¢ f!‘lP'lUﬂUs:lnnwa\)muua:ﬁndou AInuALLINVNISIENS:SD N1SIA UA:NISIIASTEH -l =
® nnum Driver(s) o
® fiun Energy Baseline uovovFins n msooUs:1iumselu, NC, CAR & PAR g
@ rinum Significant Energy Uses (SEUs) =
- ¥

Us:5U Management Review

RIZUZLK N n13a Lﬁ%\‘i’]%rﬂ 8 UEET

- o o i > o g o

WULNBTNEWITUNINUNIUNGING (Energy Review) lugtluuy Microsoft Excel finunslanuuazliudysunauanis
UszmeunaIgh 1ISO 50001 Version 2011

- szoznadiiuns dszanm 8 - 10 Wan laaddiwaninaasnisiwalsess nedulanin 18 Tu aniuflnausn 6 Tu

- HAnauw 3 nangas laun NANFEAT “NITNHWITZULNITIANTINGITHANN)ANLUALAIATZIH ISO 50001”
nangns “N130329U T AN S IRIZUUNITIANITNAIW” UaL nangns “m‘sﬂswﬁmwé'amusl%qmammm”
losidunangaias 1 i;u. 9 Az 2 7% lugUuuy In-house Training $wanawzTawlafiv 30 ﬂu@imiu

. *ﬁﬁi:m(ﬂq@ﬁwﬂmmé’a"l,@;%'ums%'mmi:uumsa‘i’@mswﬁamuicﬂmm,hmm‘tﬁmﬁ'maammgm (Certification Body)

- 9. sute daduiivinsmasdives dunssumsle “ﬂmzﬁwmuﬁmimﬁ'ﬂLﬁaﬂqmmﬂniiu&éu Uszinnnsaans
WANW VBINTZNTNPAMNANTIN Uazlu “ﬂm:ﬂ‘i‘i&lﬂ’]iéﬂiﬁqm’g@ mﬂ’l@ﬁmqmiﬁ'@nmLﬂ'%laqﬁaua:gﬂl,munﬁmn
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of Material)” @maﬂmﬂ% Waste from recycling process

N gﬂ@iy'mmwﬁd WEAINTY
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a b a Qo ¢
NRAWRZNNT RIS INE AN TN

o A o ¢4
fniuNRanmwnna 1 MC Recydled Vatorial . V2S1e o
8 ' = i feedstock . ) collected for recyciing
UANTLHRINNT 0 D9 1 2N Lifetime and functional recycling process
- Yo oA units compared to
ﬂizmumma@lmm@u industry average (utility)
" o o considered during use
a1l Sy Virgin
NLANIIMNDITNTIANIRUA
\ feedstock
LaZTBILRIUAZTINALAAIN ﬁ L 4

Material going to
landfill/energy
recovery

b & Manufacture
milznugndinaunInag

A1 MCI 920U 0 Twnne

Reused Components

AJWNRIIN AINNITUINNIT Components collected for reuse
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Reuse LLa¢ Recycle ﬁv'mm
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a [ { [ a iq ¥ o [ ! . ° ° ! a ¢ .
Na@lLLazﬂsuLﬂﬁyuﬂszmmmq@uﬁh (3) SWILUAAE Scenario YN LCA waza1wIma1 MCI (4) ALa31zh Cost/Benefits
o ' N ] : . PR o
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1 “Circularity Indicators: An Approach to Measuring Circularity - Methodology” lae Ellen MacArthur Foundation Laz Granta Design

A LLIGAE UEE TECHNOLOGY (THAILAND) LTD. @ 06 4559 5185 @ INFO@UEET.CO.TH WWW.UEET.CO.TH

@)~y —~(@) CONSULTANCY SERVICE



>
[—
—l
[==]
=T
—
=T
[ -
w
]
(7]
=]
——
=T
>
[—
[N 8]
[ 5
=T
wn
>
(==
[= =
(B
—
Ll

@)~y —~(@) CONSULTANCY SERVICE

n1swmiun Cloud-based Monitoring, Analyzing,
and Predicting System (C-MAPs)

Liayzaaa

ﬁ]ﬂ?illﬂ']Uluiiﬁﬂquﬂ@a’]%ﬂiillaiqﬂmE]?Jﬂ C-S
ﬂ . ° ¢ - VA — Management Level:
IRINNIN lﬂﬁqﬂﬂqiwﬂ(ﬂ qﬂﬂimm’aﬁ]’mua: - ERP

Planning Level:
MES

ALANANY 9 (3aLilu Field Level) AT791003a1N
\NE2T89 LTU QUAADE ANWGH 320U LTuA UAIR

: Supervisory Level:

aalg9rruuyszanauazauan (3audu Control Lev-
: ¥ SCADA/HMI

el) L1171 PLC uaz PID 1duah nawazad Response

' e e ' - Control Level:
ARNIZFUNAUNEI Control Instrument 131 Control onro meve

- PLC/PID
Valve Lﬁjmu SCADA (3011w Supervisory Level) " Flld Levet
i’JﬁJi’JlﬁlaﬂﬂLLﬂ:ﬂ’liﬂ’mQNﬁ]’lﬂﬁ‘]ﬁ]@]’N 9 1%13\‘1\‘]’]% Instrument

m"lr?ﬁq@tﬁmﬁ'u LLa:LLamwaquﬂﬁLﬂunﬁwﬂﬂ Automation Pyramid
ﬁﬂﬁmminmqum’%lao%'mﬁnﬂﬁuﬁﬁvlﬂaaaﬂvlﬂ
=% Control Room uawu SCADA Lﬂuﬁanans:wﬁaqﬂﬂstﬂu Field Level NUA mwsamaﬂﬁmuﬁ’iﬁLmli’@lqamuﬁawﬁm
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ning Level) luumzi@iann tJ"]Uu'%mil,l,a:é’mmuﬁLﬁm{aaﬁ'unmwLqumﬁ]ﬂT\ﬁaéﬁéﬁﬁfﬂmulmijlnaaanvlﬂ ﬁ{a;&a@ha 9
Lﬁmﬁ'ueTuVJu MY YAIINT Wazau 9 ﬁaﬁuagumsmumu {agaL%éwﬁﬁﬂa:Lﬁuagj}uuszuu ERP (a1 Management
Level) MITHUHBNN 9 @Tm"l,&i’a"m:Lﬁuﬁﬁﬁ'\immﬁmﬁ%aLmumw'lU@Taasl,%{agaﬁy’amnkamu (MES) uaza1n ERP dsznay
masasule agelsfiay T,iamumm@nmaLLa:mmﬂLﬁﬂéa‘i,ﬂ,mgﬁ'ﬂa:amuizuu{a%1a/muqum:mumw'ﬁmuﬁas:é’u
Supervisory Level #38fa9355U1 SCADA L1111 mm%amfa{agmmiﬂﬂiamuﬁuéauﬂmaﬁn%:mé’ﬁmmaﬂLﬂ’éﬂmim
Spreadsheet vinlndvas1iaunang 1w @Taaagjmsamuﬁaéﬂﬁfmmlﬁmﬁwﬁagaga uau e}walﬁn'ﬁéfﬂ’ﬁulwméﬁmi
a1 lunausuasamaiinwuys
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9 ﬁnénﬁoﬂwgﬂﬁaéuu Platform 1#87138n21 “Cloud-based Monitoring, Analyzing, and Predicting System #38
c-MAPs” Tagsan Function MLABIRUMNINLIK NMIIATIZN W8ZMIAIANTOE (mugﬂ@%ué’m) lnanuss U@ et
AosUANIERy189 C-MAPs laun
1. ﬂ’;’lua’lu’ﬁﬂluﬂ’ﬁﬁm’m‘ﬂa;&aﬁt\‘]l,m' Field Level, Control Level, Supervisory Level, Planning Level LLaz Management

Level LLUU Real Time

2. m’mmmsnﬁamﬁﬁa{aﬁamﬂnﬂﬁ Tumazdufigninmu fivw vusasznnaduns anulafisunsnnde intemet
3. amuEanInlunIANanIo. Parameter ﬁﬁwﬁryvlﬂéamﬁwﬂizmm 60 wift laagouang
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o A 1
NMINARWLY
Dashboard LL&@4 Operating Conditions Dashboard ULRQIRNIIDNWE
a a P
YBINTZLIBNINGG LN MONITOR PRINTTLIUMIHAAN AT ANALYZE
ANNILVDINIZUIUNNITNAN vayafinTiausziudin

C-MAPs Concept

Dashboard U&ad AAILUTVBINTZUIUMINAN
. L v e e .

gunIasaanInLTauaany Cloud 60 wfrennflaanmsmeniIns (PREDICT)
2838910 SCADA %3a DCS

VaYRIN Data Historian

Taglouuudnass (Models) SWILNTZLIRANT
Hiafiiawnvayaluado Munuvaysd
Vayafl Import AINUARRIBH #37970 uazANuEINIn USRI TaAT0d

vayantlawan (Machine Learning)
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(Feasibility Study of Energy Saving Measures)
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L AUNUIZAUNTMUDURKID 18?
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WaIINGEAAY Variable Speed Drive (VSD)

A aA = o (% a v d' 2 v > % s
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Q ] =Y =Y ¢ Q Q H Q
wasnulugamnnTan varuanauINMIdnEIUALIaMzRRNAINIUSEREANRI LD STYNALTEHER
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ENERGY, SAFETY, AND SUSTAINABILITY
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Liquid NitrogenTank Vaporizer >
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New Heat
> Chiller —l
Exchanger 15.24 °C ChwWs
15.8°C I
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goanniinas Chilled Water Return (ChWR) nauas1uiis Chiller tlena Chilled Water Supply (ChWS)
nsmw’h?tu‘[mwummLaamuaw 30 du sas M3 wavesindu 200 mew. amvmmm ChWR 15.8 °C
\{larinu Heat Exchanger fiaaadln mmsna@amﬁnuaﬂ@ﬂiwmm 0.56 °C 1886 Load 109 Chiller la
Uazanm 16.9% Huaanulszanm 3 AULIN Imamium Internal Rate of Return (IRR) 1011y 22.7%
Tsunsuiilogmsunseanuuy laun
o lisunsu Aspen Plus éh%%'uﬁﬁmmqmﬁgﬁ“nm ChWR LLaz Nitrogen @Tﬁu"maaﬂ"uad Heat Exchanger
o lisunsu Aspen Exchanger Design and Rating (EDR) f1TUaaNUUY Heat Exchanger
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v3Hn 888 malulad (Wszindlng) $rin nessdwiioTud 2 nINGIAN 2541 mulade “U51n 1080 nalulsd Wsninalng) srda” Wuussn
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Tumarhaunn 9 Tassmsflasuanulinale visng mmu “ﬂmmwmuwmuauaamwmaammamnm”

A28 El’]\‘] E)\iﬂﬂi‘ﬂslﬁﬂ's’] NI']']’]G%Q‘]J?H‘V]”‘J I(ﬂl,!,ﬂ

bptt 6GC Irrc Qﬁgg Ex¢onMobil Western Digital. )Y YOKOHAMA

A NLIGAE UEE TECHNOLOGY (THAILAND) LTD. @ 06 4559 5185 @ INFO@UEET.CO.TH WWW.UEET.CO.TH

@ (ulh) ‘ CONSULTANCY SERVICE




>
[—
—l
[==]
=T
—
=T
[ -
w
]
(7]
=]
——
=T
>
[—
[N 8]
[ 5
=T
wn
>
(==
[= =
(B
—
Ll

@)~y —~(@) CONSULTANCY SERVICE

USNISNUSNYIUSHNSS:UUNISYANISWAVYIULIUU ONLINE
(EnMS Management Consultancy - ONLINE)
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(Competency-Based Training Program for Energy Personnel)

'13%‘@1mswé’amu‘ﬁﬁﬂi:’ﬁﬂ%mwﬁﬂﬂaﬂﬁﬂimﬂ‘@wé’amuamammﬁad LLawmiﬁ'@umamd
ﬂ £19E1% maomﬂﬂaaﬂﬂimammﬂmmﬂ 93 ‘ﬂiwﬂ’li "I,mm STUUMISAMIiG (System) a'ﬂﬂim
10309907 AUz ANTAW (Hardwares) uag ‘.I.Iﬂmﬂi‘l’]&lﬂ’J’]&liLLa AT (Knowledgeable and

Sustainable

skillful workforces) ﬂ’]iﬁﬂaﬂi&lLﬂ%LL%’J‘Y]’]d’ﬂﬂﬂ‘Y]adﬂﬂi@]’lx‘i 5 I‘ELWQWW%’]Hﬂﬂ’Iﬂi ail’](ivlﬁﬂ(ﬂ'm
o Do v . . P o
lu%aﬁs 9 nyoh %angmﬁwummw'ﬁwﬁnamuvlumm:au vl&lﬁ']ll’]iﬂ@laUIﬁ]‘Ymﬂ’liW@Nu’]ﬂ’ﬁ

o o Cod ' W - ¢ o
M INAINUaENI898% L9910 “lla” 1anmTAezn “aassnus (Competency)” Ndin
fmIumahnuaunasnu anuzidnausuanislugninldlalumsin

‘LI?']:WI Elé]é] L‘Y]ﬂI‘H;IaEJ (ﬂ‘i“’L‘YI?IVL‘Y]EI) Q’m(ﬂ (UEET) mwwwﬂiﬂmmumiwmiwmmmm”m‘iﬂ?ﬂﬂ@wmmulua@m%mm
mamLauausmiaﬂmLLNuﬁﬂausmmﬂuwaamumaaaammwwmLﬁu (Competency-Based Training Program for
Energy Personnel) I@mmm‘ﬂummg LLazﬂixﬁUﬂ’]‘im muﬁ?xuumiwmiwmmu LLﬂxﬂ’]iWW%’]LLNuﬁﬂﬂUiM

vo ¥ v N a -
@ o UEET Vl,ﬂwwmmu@laumsﬁmmuwuﬂnamuﬁmaguuﬁugmmaams'smﬁwammuz

T v ¥ - z A v
aunasnunidu lasdsenauaistuaauan 9 9 TUAH @]’]MYILL&@NI%E?J@']%&WG

a v o = a wa s o g o
luﬂ’]iﬂ%%‘%dﬁ% UEET vLﬂW@M%WizLUUUﬂQUW (Procedure) LUUWBTURIRIUNITNAUG

- 3 . o
coaching LRE®INY Competency LAY LULWBINRINTUINWUG Individual Development Plan (IDP)
knowledge /@ tearn__ A o & o A
o susashanlrdsznaunsdniinan

UHININITALR I

i:qﬁnumzm'ﬂ%wé’aa’mﬁﬁﬁm‘hﬁty (SEUSs)
Qs Qs Qs &
320U Process, 7¢AU System LLa:i:ﬂ‘uqﬂﬂim

F2YAUEwINNLIVRINY SEUs

33U7374 Job Descriptions (JD) mamﬂ@mmm
nazylutuaaui 2

321) Jobs 9INUARE JD AunluTuaaun 3

I IR R 4. . o .
NnaaINgITaIny SEUs 321 Competencies Ndndudmmiumaring

@ Jobs laganauudiiu 3 nau laun
o alwawisarinaula

o alwanusarinauled

ULWINIINIIEI19 Competencies ﬁlizuiu | ¥, > >
3 P 3 o elniilananinun (Career Path)

YUAAUN 5 LwIN19e1aLdn g‘éﬁmsﬁﬂm

6
nsidnaus i Jailsy v, o
a enudnngy wisdszaunim nsrﬁszq “msilnausa” lumnue (1) WANgAY

o A ¥ a ad
wWisuey “wang1wn13:lnausa (Training (2) nanfinasauy (3) ausmiiials (4) A5m3

o ' . Y o A ! ~ A
Records)” 789WHNNUNATEIGILAKINY N aUIN (5) nagauWIatu (6) mnasey Wals &

“WANFAINNIINIA” FINTUUARZAUA aendls

a o o

Asarnlutuaaud 7 mmuvsanamma"l,wamu
Aoulu Gap vaswsinaw s lsarin
Individual Development Plan (IDP) W1 Training/HR ¥1N13390393 IDP 289WHnaNh

o & o ¢
VINWNTUA WK nnawu e dunnidnausuvasasans

A LLIGAE UEE TECHNOLOGY (THAILAND) LTD. @ 06 4559 5185 @ INFO@UEET.CO.TH WWW.UEET.CO.TH



ﬁmuﬂmsﬁnausuuaz Brochures ﬁﬁﬂqmiﬂﬂﬂﬂi&l

e UEET PUBLIC TRAINING SCHEDULE 2022

platform

o NIINAWIITUUNITIANTIINAIIIRAINNH RN
waz ISO 50001:2018 (EnMS Implementation)

o N3ATUsTIABNTRITUUNITIANIINAIN
(EnMS Internal Audit)

o mrsziinanssanzawnasswlaaluiaiauas
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o N5USTUIANRINWIWIZUVAINADR (Energy
Saving in Compressed Air System)

o mrtlendandsenwlnszuurinibn (Energy Saving in
Chilled Water System)

o mstlendanasswinszuularr (Energy Saving in

Steam System)
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mungninalla: TEGHNICAL TRAINING SERIES
ISO 50001 :2018 naudauasn Download

M1S1Y Public Training 2022
TAR Website: www.ueet.co.th

COURSE HIGHLIGHTS

‘Yi"l%fﬂzl,%ﬂ%iflﬁlﬂ'lﬁ‘u

UEET Sustainable EnMS (S-EnMS) Model
TorNAUANITIANIINRIITUANNBAY
ToMAUANITIANINRIIUAUNIATFINENS ISO 50001:2018

PYUAAUNITNAIWITZUUNTIANTITNRIIN

VVVVYY

ﬂia‘.l_lLL%’Ja@LﬁEI’Jﬁ‘]Jﬂ’]iﬂR%ET@‘Wgﬂd’]%I%IiGd’]%Q@]ﬁ’]%ﬂiﬁll (Energy
Saving Concept for Industry)
Yinuaz ey
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X 5198149 Procedures LLas Forms
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™ Spreadsheet SwIUNIUTINTaYANAINY Yazilintpdazy 307

Individual Development Plan LRSATHI WA UNITLI W
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fmnuan1silnoausuy

08:30 - 09:00 RGVIZL‘ﬁEJ%/%‘ULEJﬂﬁ']‘S
%30 Sign-in W Virtual Learning Platform
09:00 - 10:30 Fnausw Ta97 1
10:30 - 10:45 WNTLTN 15 w19
10:45 - 12:00 Hnausu 397 2
12:00 - 13:00 WNILUTEMuaImIINa19I%
13:00 - 14:30 Hnausu 197 3
14:30 - 14:45 WNT9LNY 15 WA
14:45 - 16:30 FHnausu 397 4
16:30 014 — AU TORIAE

& =
auq@miﬂn auTN

SLELEEREERE

A

©n UEET Sustainable EnMS Model

Or FafruaiIiUMITANIINEII
NPYRNIYAIUNITIANIINAIIN
UIAITIWNITANIIWNAIH ISO 50001:2018

08 TUABUMITRAIINTEULMTIANTNEINS
8 TUADUMTNAIINTZULMFIAM TN I UMY
nHnaY
20 TUADWMNIRAWITZU UM TIAMN TWAIIT A
4193371 1ISO 50001:2018

©n Preparation Phase
TuAau 1 MAnalaTIEIIuaa peinua 9
Tuaoudi 2 fmua Boundary & Scope
ﬁgu@auﬁ 3 Documentation

©~ Plan Phase
TAauA 4 TarulgUNIWAINH
duaoudl 5 inanudilafetusunyesesdns
TAaUA 6 FATZHANNFDINTURZAIA
ANARIIVBY Interested Parties
Tuaaudl 7 %’@ﬁmuﬁyuﬂg%mml,azﬁaﬁmu@ﬁ
fendoe uastlssdiuanusaanaas
igu@auﬁ 8 9aN17 Risks & Opportunities
’fly’mlaw?i 9 Energy Review & Planning
TAauA 10 fwua “TanUizaed” uaz
“ihwung”
nIauwwIAMAIUMIUTngana s wlulsse
2ARI%WNITY (Energy Saving Concept for
Industry)

©% Do Phase
igu@auﬁ 11 N13 Implement Operation &

Maintenance Controls

Do Phase (fia)
“ﬂy’u@la%ﬁ 12 MIANNKeA Competence LazN1T
Hnausu
“ﬂy'u@auﬁ 13 ﬂ’]iﬁ%’]dﬂ’)’]&lﬂ‘i:%fm
ﬁguvlauﬁ 14 miéamimﬂutmzmﬂuaﬂ
"fl.;%@la%ﬁ 15 n1vaanLkuy
sunaufi 16 Mmssaie
@~ Check Phase
duaaudi 17 mstihse s myda wazmsdaney
(Monitoring, measurement and analysis)
TuAauA 18 Internal Audit
"fl.;%(ﬂa%ﬁ 19 Management Review
©n Act Phase
{Ig%@la%ﬁ 20 Actions to address NC & Continual

Improvement

gdd ua: dneans

g009

tnalulad (Us:inAlnsg)

U3En 988 nalulad (dzindlng) $1ra TWuSnsfissnen
FUNAIH aNuLasaiy warmMINaWIBENEEn
(Energy, Safety and Sustainability Consultancy) Tu
NMARARANTIN ATALAJUATIANTINGN 9 12u TlasiRoy
Pasiad 1afl manuazIRSNNd amIuazASasan 8113
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UI¥NY ﬁqﬂmmﬁﬁﬁnm awg uwazdszaunmaol lums
diwnululsnugasnnisy wazia3asfia/Software 7
ATUDIW RANAANY Lﬁalﬁaﬁuagumuﬁﬂ%nm
@rat1991lATIn1g

08 MIATINIANTLTWAINULAZIAYIN Energy Saving
Roadmap ﬁaaﬂﬂﬁ'adﬁu Greenhouse Gas Reduction
Target ﬁﬁﬂ%uﬂmm Science Based Targets initiative

© Iﬂi\‘imiﬁﬂmmiﬁﬁmwmﬁuﬁLﬁ@lmnmm‘ﬂm Liquid
Nitrogen Lilu Vapor anlglun1saagmingiivas Chilled
Water Return lag/llysunsuy Aspen Plus Lz Aspen

Exchanger Design and Rating

dng1ns: AS. dUB8y IABAWITLBNA

A7, AT WU AUNIDRAUINEIAIUMT
FANINRINH LRSI ITREANRINULNDNT
Wawae99tin LTunUInsavin “319

NIATFIRNITIANTIINAIING LA 8 TR
NMINARITLULNITIANTITNAIIW %aﬁwvl,ﬂg'(msﬂizmﬂ
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AN AW TZULNNTIANTITHAIITHUINNTA 20 UHS
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Ene Management System:
(Energy g y UEET

Internal Audit) TECHNICAL TRAINING SERIES

naudauasn Download
M1S1Y Public Training 2022
TAR Website: www.ueet.co.th

COURSE HIGHLIGHTS
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UEET Sustainable EnMS (S-EnMS) Model
ToMAUANITIANTINRIIIUANNNI WA
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LANIZEY T8TLI Non-Conformance W&z Opportunities for Improvement
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Vv ¥

N30 79U 3L %Iz UIWNNT (Process Audit)
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%30 Sign-in W Virtual Learning Platform
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NN19779U 311U 52 UIWNT (Process Audit)
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Lz Energy Saving Action Plan

On nI977913218% Operational Control
Procedure
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Or n139373U32L A% Monitoring, Measurement
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O®n n3a3139U32Ld% Energy Performance
Improvement

mMassUnamMIaTIIlsziin

Or mawgUanuunInig 1ISO 50001:2018
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NINUNIBNITUINITIN® (Management Review)

gdd ua: dneans

gd8d inalulad (Us:inAlnyg)

U3 ¢88 inalulad (Usznelng) $1na TWuSnsfissnen
FUNAIH aNuLaoaiy warmMINaWIENEn
(Energy, Safety and Sustainability Consultancy) Tu
NMARARANTIN ATALAJUATIANTINGN o 12u Tlasdoy
Tasiad 1afl manuAzIRENNE amIuazIASasaN 8113
#ad fudgdlnauilag waziasasUszau 1udw

UIENY ﬁqammﬁﬁﬁnm GRREGH wartszaunsal luns
diwnululsanugasnnisy wazia3asiia/Software 7
ATUNIW RANAANY Lﬁalﬁaﬁfnm&mmﬁﬂ%nm
A1081991lATIN1Y

08 MIATIVIANILTNAINULAZIAYIN Energy Saving
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Aspen Energy Analyzer
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COURSE HIGHLIGHTS
1 = v nﬂ %]

niwazlIanitnglIny

Y MIMNAUAIITIATNIINUZATWNRII (Energy Performance Indicator, EnPl) §1%3U
NNIATIGAAN (Monitoring), N1IUILLAUFNIINUE (Performance Assessment) LAz
miﬁ’m’amwamiﬂ%’uﬂ?d (Performance Improvement Calculation)

v o o o . A Yo o a A

» miaiedayagIudunaIw (Energy Baseline, EnB) liNalddmiunaiTouiiioy
suTnuzd U usIltuiuaaluedanldindatond “rgudunsany
(Energy Baseline Period)”

D WINNIMIINAUKA EnPl Uaz EnB auNNaIgzIRuaIng 1ISO 50006:2014 az
ISO/DIS 50006:2022

) 3 Lmeamsﬁmu@u,azﬁwmm@ﬁ%i'@LﬁﬂiﬁﬂizLﬁuaussnuzﬁwuwé’aommaaqﬂnswf
619 € LT Motor, Pump, Air Compressor, Chiller W&z Boiler 1I1a%
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mad3suifisulasase (Direct Comparison)
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dng1ns: AS. dUBey IABWITLBNA

o A & A = Y
@3, auTe Ndszaunsalaundsnsenunns
FANTNRING LAY TEREANRINULNENT
SRR RESEL ’Lumﬂq@m%niiwmn’h 25

T megetszaunsal laun
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niswgouwauds:ndgm na:

nN1sd1lAS1:AMT1UN1SIDU

dansu

InsvonasUus:ndawaovvau UEET
(Measurement, Verification, and TECHNICAL TRAINING SERIES
Financial Analysis of naudaauasn Download
Energy Saving Projects) M1S10 Public Training 2022

TAR Website: www.ueet.co.th

COURSE HIGHLIGHTS

1 P=| U nﬂ [V

ﬂﬂ%‘ﬂ&’tiﬂ%zlﬂﬂ?ﬂ‘ﬂ
) 2 %é’ﬂmiﬁwmmwaﬂsmﬂ'@wﬁamuma:f[mamsmuLmeaﬂﬁmu@I@ﬂmmg’ma’ma
vLéTLLﬂ' ISO 50015:2014, ISO 50047:2016 e International Performance Measurement
& Verification Protocol (IPMVP)
a%ﬂ’ﬁﬁ’lu’lmwa@lE]ULLY]%Y]’]Gﬂ’]iLE%ﬁQﬂ@TE]G NZEURPAS BN

Vv ¥

ADNNIAALAEN Supplier Iumsﬁ'ﬂe’%aqﬂmmiﬁaa@ﬂﬁaaﬁ'uﬁaﬁ'mu@ 8.3 Procurement
22ININIFIUEING 1SO 50001:2018

) é’hashamsﬂizqﬂﬁ%é’ﬂmiﬁwmmwaﬂsmET@wé'aa'mLLazmﬁLmﬂzvfﬁmmsﬁu
f195ulaTsmILssAnens 9 1u n19LURew Chiller DwnnuTzunsaNuauaa1in
ﬂﬁa@&z\r’g@muqummL’%'mama% vsD) luszuuszinglawdis (1D Fan) nsilasm
m‘%'aaé'@mmmﬂuﬂizmwﬂizaﬂ%mwgim LRZNIIUIAIINIBUINN Flue Gas NALNN
Lﬁwaqm%gmﬁﬁ'u Boiler Feed Water (Economizer) SURTERIY
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COURSE AGENDA

fmnuan1silnoausuy

08:30 - 09:00 RGVIZLﬁEJ%/%‘ULEJﬂﬁ']‘S
%30 Sign-in W Virtual Learning Platform
09:00 - 10:30 Fnausw Ta97 1
10:30 - 10:45 WNTLTN 15 w19
10:45 - 12:00 Hnausu 397 2
12:00 - 13:00 WNILUTEMuaImIINa19I%
13:00 - 14:30 Hnausu 197 3
14:30 - 14:45 WNT9LNY 15 WA
14:45 - 16:30 FHnausu 397 4
16:30 014 — AU TORIAE

& =
auq@miﬂnamm

PEENERERE.

® mmpumnal,ﬁ'mﬁ'nmsmmi'ﬂuazﬁgaﬁwa
sendanasom
ISO 50015:2014 Energy management systems -
Measurement and verification of energy
performance of organizations - General
principles and guidance
ISO 50047:2016 Energy savings - Determination
of energy savings in organizations
International Performance Measurement &
Verification Protocol (IPMVP)
05 WwINWNIINKBKA Energy Baseline dwmSuimiaia
amm%zﬁ”mwé'amuﬂszmw
SN TLEWR991% (Consumption)
AMULTUATWNRIIY (Energy Intensity)
UIzRNTNWAUWEIIW (Efficiency)
On Options &w5uMsiganalszrdaaa IPMVP
; Option A: Retrofit Isolation - Key Parameter
Option B: Retrofit Isolation — All Parameters
Option C: Whole Facility
Option D: Calibrated Simulation
@~ Concepts Va4 Static Factors Waz Interactive Effects
08 MIWITAUN UVBINAINUUAE Utilities
On  Metrics F1RIUNMIU TN UHRIAD N UNIINITII
@1 Simple Payback Period (SPP)
@1 Net Present Value (NPV)
@ Internal Rate of Return (IRR)
A1 Modified Internal Rate of Return (MIRR)
fn Life Cycle Cost (LCC)
Or myIAT=y Sensitivity Analysis uaziasfifinadants
ATEAUNTIIH
On @raslasenms

gdd ua: dneans

gd8d inalulad (Us:inAlnyg)

U3 ¢88 inalulad (Usznelng) $1na TWuSnsfissnen
FUNAIH aNuLaoaiy warmMINaWIENEn
(Energy, Safety and Sustainability Consultancy) Tu
NMARARANTIN ATELAJNAATINNTINGNY 9 151 Vlandow
Tasiad 1afl manuAzIRENNE amIuazIASasaN 8113
#ad fudgdlnauilag waziasasUszau 1udw

UIENY ﬁqammﬁﬁﬁnm GRREGH wartszaunsal luns
diwnululsanugasnnisy wazia3asiia/Software 7
ATUNIW RANAANY Lﬁaflﬁaﬁfuagmmﬁﬂ%nm
A1081991lATIN1Y

08 MIATIVIANILTNAINULAZIAYIN Energy Saving
Roadmap ﬁaaﬂﬂﬁ'adﬁu Greenhouse Gas Reduction
Target ﬁﬁ’mu@mm Science Based Targets initiative

on lassmsdnslamadsenganasnulunszuiwninga
N IUzyNaRANT Pinch Analysis laalglusunsy
Aspen Energy Analyzer

[ J) Iﬂidmiﬁﬂﬂ’m’ﬁﬁ’m’nmﬁuﬁLﬁ@’mﬂmﬂmm Liquid
Nitrogen Llu Vapor anlglunisaagmngiivas Chilled
Water Return lag/llusunsuy Aspen Plus L8z Aspen
Exchanger Design and Rating

on lassmInam Energy Performance Indicators LLag
Energy Baselines f1%3UARIANTUAARINNTI

dng1ns: AS. dUBey IABWITLBNA

o A & A = o
a3, auTe NdszaunsalaundInwenunns
FANTNRING LAY TEREANRINULNENT
SRR RESEL ’Lumﬂq@m%niiwmn’h 25

T megetszaunsal laun
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NIINAITRAINNYRNYUASNIATFIREINE ISO
50001 U MFTUNITTUTBININNTT 20 WA
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nasus:ngawavvau

Tus:zuueanadn

(Energy Saving in

Compressed Air UEET
TECHNICAL TRAINING SERIES
SVStem) nauatuasn Download

M1S1Y Public Training 2022
TAR Website: www.ueet.co.th

COURSE HIGHLIGHTS
ﬁﬂ%%:t%ﬂ%ftﬁ‘ﬂaﬁ'u
Uszinnuazasnlsznauaadseuy Compressed Air
T UMTU T I WA TI OB T UNE I

NI TN UBRFUIIDUSAT NI Air Compressor
n13uU5eLi% %Leak on Demand
ﬂ’liﬁ’m’smﬁunmlad Compressed Air

Troubleshooting &§19%3U Oil-Flooded Rotary Screw Air Compressor

VVVVVVYY

P1GINNTUITERUANRIING LTW NNTRAANNAKYDI CDA @ NILAN Volume
U89 Tank ® MUV 79 IuAa CDA @ n3tlfsun Operating Sequence

Lazn1ILUREW Trim Unit 13w VSD Tuaw
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COURSE AGENDA

fmnuan1silnoausuy

08:30 - 09:00 RGVIZLﬁEJ%/%‘ULEJﬂﬁ']‘S
%30 Sign-in W Virtual Learning Platform
09:00 - 10:30 Fnausw Ta97 1
10:30 - 10:45 WNTLTN 15 w19
10:45 - 12:00 Hnausu 397 2
12:00 - 13:00 WNILUTEMuaImIINa19I%
13:00 - 14:30 Hnausu 197 3
14:30 - 14:45 WNT9LNY 15 WA
14:45 - 16:30 FHnausu 397 4
16:30 014 — AU TORIAE

& =
auq@miﬂnamm

— A

nouausSsye

o

On aNMNINUI W

O dszinnuazasalsznauasseuy
Compressed Air

© TABWNNTU T RANTTOREATUNE I

qﬂmrﬁém%’umﬁamwﬁa;&aﬁLﬁmﬁ'u

3¢UU Compressed Air

MIszydayareIszuy

Mnueanuzilaaiuvesszuy

On MU AUFUIIOUZABNAINY Air
Compressor

®n n3U3eLi% %Leak on Demand

(VI miﬁﬂmmﬁunu"uad Compressed Air

On MIFWIUEATIW Tank
Volume/Demand

Benchmarking & mM#ua OFls

On msAnEn Sequence N3 Operate ﬁl‘ﬁu
@Twlu@‘i"]q@

12 WWINIMIMImvualamaluns

ﬂ%ﬂﬂ?d (Opportunities for Improvement ,

OFls)

@1 Troubleshooting d&1%3U Oil-Flooded Rotary
Screw Air Compressor
Or @289 810IN1IUIERTANRI N

VAINIAAANAUVDY CDA

m@liﬂ’mﬁlu Volume 183 Tank

mmmiﬂ%‘uﬂ;omma@ CDA

m@liﬂ’]iL‘lJ?llﬂu Operating Sequence

M@ ILURe% Trim Unit 1w vSD

gdd ua: dneans

gd8d inalulad (Us:inAlnyg)

U3 ¢88 inalulad (Usznelng) $1na TWuSnsfissnen
FUNAIH aNuLaoaiy warmMINaWIENEn
(Energy, Safety and Sustainability Consultancy) Tu
NMARARANTIN ATELAJNAATINNTINGNY 9 151 Vlandow
Tasiad 1afl manuAzIRENNE amIuazIASasaN 8113
#ad fudgdlnauilag waziasasUszau 1udw

UIENY ﬁqammﬁﬁﬁnm GRREGH wartszaunsal luns
diwnululsanugasnnisy wazia3asiia/Software 7
ATUNIW RANAANY Lﬁaflﬁaﬁfuagmmﬁﬂ%nm
A1081991lATIN1Y

Or MIATIVIANILTWAINULAZIAYIN Energy Saving
Roadmap ﬁaaﬂﬂﬁ'adﬁu Greenhouse Gas Reduction
Target ﬁﬁ’mu@mm Science Based Targets initiative

o lassmsdnslamadsenganasnulunszuiwnnga
N IUzyNaRANT Pinch Analysis laalglusunsy
Aspen Energy Analyzer

© Iﬂidmiﬁﬂﬂ’m’ﬁﬁ’m’nmﬁuﬁLﬁ@’mﬂmﬂmm Liquid
Nitrogen Llu Vapor anlglunisaagmngiivas Chilled
Water Return lag/llusunsuy Aspen Plus L8z Aspen
Exchanger Design and Rating

or lassmInam Energy Performance Indicators LLag
Energy Baselines f1%3UARIANTUAARINNTI

dng1ns: AS. dUBey IABWITLBNA

o A & A = o
a3, auTe NdszaunsalaundInwenunns
FANTNRING LAY TEREANRINULNENT

) Wal18819895 ’Lumﬂq@m%niiwmn’h 25
T megetszaunsal laun

© ﬁﬂ’%m:nmaonsuﬁ@umwéﬁmummem:aﬁﬂﬁ
WRIIH (WW.) 3VHIATZIBNITIANTITNAIUHTDI
Uszmalng uaz 8 TABWINTRHAEWITTULNTIA
nInaasw davinly gnadszniangnieniiuge
U32MANIZNITNAUNIIIANITNRII

or AdinsusEnenulunisimwisEuun19e
NIINAITRAINNYRNYUASNIATFIREINE ISO
50001 U MFTUNITTUTBININNTT 20 WA

or AinsusEnenTulunisimun Roadmap N3
Ussnganasenuaznisannislaasngisan
n323an (Greenhouse Gas, GHG)

on dwinsnslunangasilinauIneng g Munsanm

A7. FNTE IUNNIANBIINLANRAST AR F121Lad 31N

umAnganuaInaEaT wazlirgnquinda a1

Aeanssuiail 3n The University of lowa 13zine

ANIFOLNTM

A [LGAS UEE TECHNOLOGY (THAILAND) LTD. 0 06 45595185 @ INFO@UEET.CO.TH WWW.UEET.CO.TH



)uee-

ANNIVERSARY

ONLINE & CLASSROOM

nasuUs:ngawavviu

Tus:zuuuh1du

(Energy Saving in

Chilled Water UEET
TECHNICAL TRAINING SERIES

SVStem) nauatuasn Download

M1S1Y Public Training 2022
TAR Website: www.ueet.co.th

COURSE HIGHLIGHTS
1 = v nﬂ %]
iwaztian3tneIny
D A38UARUAUZIUAIU Motor, Pump, Chilled Water, Cooling Water uazgunsnidnae 7
\NeITad
Y JanzAmMILT Chilled Water waz Cooling Water aginatiuszuy asuansls (End
Use) Midne ldisqaaldanu (Distribution) Min&a (Generation) uaznavnauunlg

(Recovery)
Y Y =3 R a wvAa a [ [ U Y
) 3 ;dLmﬂifa3JNﬂamuVL@Nﬂﬂgmmsﬂizquamiﬂuzmuwmmmaaiz‘uui@slwaua

U

a

RININNITATIVIADI
> enavdsznaunsusinsasuiin auysal NInTdlane MedemIiwIm Lanans
Best Practices 1% TUzUL/gUnIniwan Excel Spreadsheet #1MTUNMIAIWIM
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COURSE AGENDA

fmnuan1silnoausuy

08:30 - 09:00 RGVIZL‘ﬁEJ%/%‘ULEJﬂﬁ']‘S
%30 Sign-in W Virtual Learning Platform
09:00 - 10:30 Fnausw Ta97 1
10:30 - 10:45 WNTLTN 15 w19
10:45 - 12:00 Hnausu 397 2
12:00 - 13:00 WNILUTEMuaImIINa19I%
13:00 - 14:30 Hnausu 197 3
14:30 - 14:45 WNT9LNY 15 WA
14:45 - 16:30 FHnausu 397 4
16:30 014 — AU TORIAE

& =
auq@miﬂn auTN

SLELEEREERE

A
on anwiiugiu
Or dszianuazasalsznauwadszuy Chilled Water
01 TuAanNTUTHERANTIOULAIUNAII
qﬂﬂsnii%m%‘umiiamwiagaﬁLﬁ'mﬁ'm:uu
Chilled Water
Mz Taya09 LY
®» 7ly9nms Operate, @0 WA, szeDAMISTI
amwnndl, ﬂi:mﬂ/fﬁﬂmuqﬂmzﬁ
@2 Chillers, Cooling Towers, Pumps
Mnueanuziaturedszuy
A M33LATIZR Chilled Water Demand
B nyUsziiin %Lload 189 Motors
B mdsdindss@nTnIn Pumps
B nydszidindszansniw Cooling Towers
B nydsztinydsz&nTNw Air-cooled Chillers
e Water-cooled Chillers
®n mIdiudl kW/TR 2849 Water-Cooled
Chiller g ueaTIRIaLTUgn1Ue
AT
On MIUTTAUANUANZTUTDIVUAYIDULAE
AU
Benchmarking & fi%ua OFIs
®» mslt Cooling Degree Days (CDD) luns
§3149 Energy Baseline §1%3U3 Ul
mmmmmwﬂuﬁ‘ﬁlw Chilled Water
®» msldnanns Life Cycle Cost (LCC) luns
S0
A 119313150199 Distribution Network
B MIANENNATNNTLE VSD Unit §1%3U
Pump, Cooling Tower Fan Waz Chiller
@2 "7 Optimize U Chilled Water

gdd ua: dneans

gd8d inalulad (Us:inAlnyg)

U3 ¢88 inalulad (Usznelng) $1na TWuSnsfissnen
FUNAIH aNuLaoaiy warmMINaWIENEn
(Energy, Safety and Sustainability Consultancy) Tu
NMARARANTIN ATALAJUATIANTINGN o 12u Tlasdoy
Tasiad 1afl manuAzIRENNE amIuazIASasaN 8113
#ad fudgdlnauilag waziasasUszau 1udw

UIENY ﬁqammﬁﬁﬁnm GRREGH wartszaunsal luns
diwnululsanugasnnisy wazia3asiia/Software 7
ATUNIW RANAANY Lﬁalﬁaﬁfnm&mmﬁﬂ%nm
A1081991lATIN1Y

08 MIATIVIANILTNAINULAZIAYIN Energy Saving
Roadmap ﬁaaﬂﬂﬁ'adﬁu Greenhouse Gas Reduction
Target ﬁﬁ’mu@mm Science Based Targets initiative

on lassmsdnslamadsenganasnulunszuiwninga
N IUzyNaRANT Pinch Analysis laalglusunsy
Aspen Energy Analyzer

[ J) Iﬂidﬂ’]iﬁﬂﬂ’m’ﬁﬁ’m’nmﬁuﬁLﬁ@’ﬂ’mﬂ’mmm Liquid
Nitrogen Llu Vapor anlglunisaagmngiivas Chilled
Water Return lag/llusunsuy Aspen Plus L8z Aspen
Exchanger Design and Rating

on lassmInam Energy Performance Indicators LLag
Energy Baselines f1%3UARIANTUAARINNTI

dng1ns: AS. dUBey IABWITLBNA

o A & A = o
a3, auTe NdszaunsalaundInwenunns
FANTNRING LAY TEREANRINULNENT
SRR RESEL ’Lumﬂq@m%niiwmn’h 25

T megetszaunsal laun
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ENERGY, SAFETY, AND SUSTAINABILITY

nisus:ngawavoviulus:uulau’

(Energy Saving in Steam System)

=uy'lasin (Steam System) tuszunfinmislaauly

lssnugasmnIsunanoyazny L% BNPNTUAZLASEY
an done wafl Dlasidon uazdlasied Wuaw szuulesiasin
gnuaa’i%ﬂm:uuﬁaé’ufﬁwgau WHNINWASUAATELTI UL
sananianlamsianuuesszunleiamsunadsines
91931174 ﬁnﬁy'aﬁiﬂhWﬁya%1aLLa:Lﬂ‘%‘mﬁaﬁa‘i%ﬂuﬁm%’urﬂs
Operate zuvlotiansfiszansnmw ﬁwa’tﬁmi@uaizuu
Tovlulssrmuaanlndanmdu o luddymieluilas
élyaaﬂ'ﬁnr'lvlﬂzja" fnalwlsouluanisfivssansawd 3
MIFLTINAIN \1 1@ Damper §1W3U Combustion Air
100% Florinrmuruudanuas Steam Trap awindey
g 1luan lui‘%’@é'suﬁgamﬂ @T’mmqﬁ mia%aﬁ_qlﬂmm
Anladtmsienenszuylasinielniuleanmas Operate
szuufigafimanzauiign (Optimized Conditions) 391dudsi
Tssnuidmslelatinaasddiuns

& a

InnlszaInYaIRANENT

Q U
4 o Ya > Yo A4 o
Lwawwmqﬂmﬂﬂvﬁumwguazmwwﬂammn‘uumma
MU A UFNITTOUSAWN TN UL AUANIATINTU SRR
wasiwdsmTuszuu e

[

ANATAKRII

v v

;dL°1rmuﬁﬂamuﬁmwguazmmLmﬂmﬁ PINUAITIA

LUININTU T A URNIIOUZAUNR I BRNIATNNTU TR
wasiwdmTuszuulein

L v

naytdnng

L

qﬂmmﬁ%’uc‘?wﬁaumsﬂszLﬁuamsnuzmuwﬁammmz
RUANIATNTUTERIANRINY

AINLNs: A5, dNTY LATINIRBNA

a3, §uTe TUssaumInuiidine euieanssunszuawms
HAA UAZWAINW N1 20 T ﬁm’mL%U'rzj'mumvmnwﬁl,mw:ﬁ
ni:mumma@]LLa:msiJisz@]wsTamu‘lumﬂqmmmﬁmﬁ‘a
mynawegegitn iuivsneuisnensulunsinue
WINMNIN U T U AN ST AU AU N UV B 1 THNULA TEULAN
9 NUDIMIMNABANATNIUTERIANRINBUAZIAYN Energy
Roadmap Snﬁv'aﬁal,ﬂu’fmmnﬂu%ﬁngmﬁnammﬁa § vaniu
WUy Public Training LLae In-house Training

a3. auge 1unssumslu “‘asinanuwianTandalian
qma’mﬂiiuam‘u (Prime Minister’s Industrial Award) U3ztAnn13
AMNIWNAINW VDINTENTNYATIANTIN

3. FTE UM IFNEANENMEAITIRA FaT NrAnesy
INBATANEAT W61, 2528 wazlSroneuinda au1iaansm
@il The University of lowa ﬂizmﬂﬁ%%’gﬂm’%m W.¢1. 2537

nangms 1 du

08:30 - 09:00 Sign In 32UYU Web Training
09:00 - 12:00 Anausy BTN
12:00 - 13:00 WNILUIEMIUDIWIINANT]
13:00 - 16:30 AnovTN T9LNY
16:30 oY — ABL VORIRE

ﬁuq@]miﬂﬂaum

COURSE AGENDA

- nIeuuwdaisanunsUssndansasawlulsse
9ARIWNITY (Energy Saving Concept for Industry)
. {aga f133auas Baseline mslowasnuvasszuuloin
. mmgﬁugmtﬁmﬁmzuﬂaﬁﬁ
. msﬁﬁmm@;unumaavlaﬁw
- myenzwmsloleih (End Uses)
« Coils I Tanks uaz Vats
» Tracer Line
» Steam Turbine
* Heat Exchanger
. menenszuunene'ledin (Distribution) uazsEUy
wnsuanlolng (Recovery)
* Pipe Sizing
» Steam Traps
* Pipe Insulation
- mPeneminaalei (Generation)
- swalasi (Boilers)
. msﬂ%’uqmmwﬁw
. anesmstsndanasnudwiuszuylasiwsey
F08INIAIWI T
. ﬂ?iLLﬂ“l‘Llﬂ'mu%W (Troubleshooting) ﬁLﬁ@iusxuu

M Feedwater [ Vents/Blowdown
mCondensate @ Return/Make-Up
Headers: @HP wlP

52,7412 ww

— —
90.72 o 453670 ] '

Steam Balance Model &5191aa 1%
Steam System Modeler Taa USDOE
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