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Energy Management Experts
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T —— o

J \ A -
= Ts. Visnu Varatan, MEng, REM II Ts. Zuhair, REA, REM RE?JSEL%‘ED
i ,y Director of Digital Oceans Malaysia 9 Registered Energy Auditor AUDITOR
| + Completed M.Eng in Industrial Engineering at + Completed B.Eng in Electrical and
University Malaya. | Electronic in University of East London
« Energy Manager with 6 years of experience in ‘ + Energy Manager with 8 years experience
optimizations and energy management. 1 in energy management.
«” Conducted Energy Audit for 5 sites with « Registered Energy Auditor with completed EACG 2.0
and without EACG 2.0. : Grant Energy Auditor for Manufacturing plants
| : « Energy Assessment and Energy Audit for Daikin | | and hotels with all together 13 sites. X
| Malaysia Sdn Bhd, Abbott Sdn Bhd, Spritzer Mineral « Handled energy efficiency projects up > 7

|
!
Water Sdn Bhd, Nestle, Dutch Lady, Duopharma, |
| Oleon Chemicals, Kimberly Clark, Grand Carpet, ‘
R Publika Mall and more. i

l to 3.5 Million in value.
|
|
|

\




1ISO 50001 TRAINING AGENDA

- ' 9.00 am — Introduction & Training Objectives DIGTT AT EA MU

- ENGINEERING & TECHNOLOGY

3 9.15 am — Energy Management Fundamentals & ISO 50001 Overview
9.45 am — ISO 50001 Requirements & EECA 2024 Alignment
10.30 am — Break
10.45 am — EnMS Gap Analysis & Energy Review (Workshop)

11.45 am — Scope, Boundary & SEU Identification (Workshop)
1.00 pm — Lunch Break

2.00 pm — EnB, EnPl & Energy Profile Development (Workshop)

Energy Saving Measures (ESM) & Action Plan (Workshop)

Break

o . P
Energy Monitoring, Tools Demo & Performance Evaluation “— %
Documentation & Reporting Requirements

Discussion & Next Steps

End of Training
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Introduction to ISO50001
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TramingObjectives

V' Understand ISO 50001 implementation approach
V' Learn how to conduct energy review

V' Identify Significant Energy Users (SEU)

V' DevelopEnPK EnB

V' Create actionable energy improvement plan



Why [Energy/Management?

1. Rising Energy Costs in Malaysia

Increasing electricity tariffs and fuel price volatility
Higher operational expenses affecting profitability
Need for cost optimization through energy efficiency

3. Improve Operational Efficiency

Reduce energy waste across systems and processes
Optimize equipment performance and lifecycle
Enhance productivity with lower energy input

1)
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2. Regulatory Compliance (EECA 2024)

Mandatory compliance under Energy Efficiency and
Conservation Act (EECA) 2024

Requirement for energy audits and reporting

Risk of penalties for neoompliance

4. Reduce Carbon Emissions

{ dzLILI2 NL al ftlFeaAral Qa adzadl
Lower carbon footprint and environmental impact
Improve corporate image and stakeholder trust



What iis/ 1SO 500017 i

DIGITAL OCEANS MALAYSIA

ENGINEERING & TECHNOLOGY

V' An international standard developed by International Organization for Standardization

V' Provides a structured framework to manage and improve energy performance

V' Focuses on systematic, continuous improvement of energy efficiency, use, and consumption
V' Helps organizations reduce energy costs and carbon emissions

V' Applicable to all industries and organizations, regardless of size or sector



;hExampIe: Energy Management Team
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([ Chairman Wk
Top Management
Representative
ST

S . L ol . c ; Bt
e Procurement activities|| «” ESMs from O&M « Administration, © ESMs from process
of projects, services activities . training & awareness improvement improvement

and goods ; : : (o) rtunities from opportunities
: % g G Operational Controls|| ¥ Communication ppotechnical = PP
Vendors communications. B i _ oS ; - ® pProduction data
~ &evaluation i | RS o e designs/supports R T

~ @D Composition will vary with organization & culture & size will vary.




PDCA Cycle in EnMS

1)

PLAN

e Energy Review & EnPI, EnB
e Set Objectives & Targets

e Action Plans

ACT

e Improvement Actions
e Corrective Measures

e Management Review

DIGITAL OCEANS MALAYSIA

ENGINEERING & TECHNOLOGY

e Implementation
e Operational Control

e Training & Awareness

CHECK

® Monitoring & Measurement
¢ Internal Audits

o EnPI Analysis



|1ISO-5000
Clauses

Context of Organisation I Leadership

+ Understand internal
& external issues

« |dentify stakeholders
& their needs

o Define scope of EnMS

CL10

Improvement

* Nonconformity &
corrective actions

» Contioual improvement
of EnMIs &
« ! energy performance

-~ -
- -~
PAY VAR
=4

Performance Evaluation

¢ Monitoring, measurement

& analysis
o Internal audit ’E{,o
e Management review . O

N

commitment
* Energy policy =
establishment 6

Energy
4 Management
ﬁ\ System

Continuous
Improvement

Performance Evaluation

=0

DIGITAL OCEANS MALAYSIA

ENGINEERING & TECHNOLOGY

+ Top management

« Roles & responsibilities

Planning

« Energy review (SEUs,
risks & opportunities)

o Establish EnPis &
Energy Baseline (EnB)

» Set objectives,
targets &
action plans

» Monitoring, measurement

& analysis
e )

¢ Internal audit




1)

DIGITAL OCEANS MALAYSIA

Energy Management snnMS) IS0 50001: 2018

6 Planning
6.1 Actions to address risks .1 Resources
and opportunities 1.2 Competence
6.2 Objectives, energy targets 3 Awareness
x planning to achieve 4 Communication
2 }

6.3 Energy review Documented info

6.4 Encrgy performance
indicators 4. CONTEXT

ration ‘
.1 Operational planning

6.5 Enecrgy bascline
6.6 Phnnin:‘f:t collection of & and control
Design
 Procurement
10. IMPROVEMENT
4 Context of the organization
4.1 Understanding the organization
i ‘m"‘ provement 5 Leadership
42 Understanding the needs and .1 Nonconformity 5.1 Leadership and
expectations of interested and corrective commitment

parties action . 5.2 Energy policy
4.3 Determining the scope of the 2 Continual 5.3 Organization roles,
CICTEY Management sysicm improvement responsibilities and
4.4 Encrgy management system authorities




Clause 4: Context of Organisation
Understand your environment

Example:

Aractory identifies high electricity cost as
key issue

Astakeholders: management, tenants,
regulators

Clause 5: Leadership
Management must lead
Example:

Mirector signs Energy Policy
A\ssign Energy Manager

Clause 6: Planning
Plan how to save energy
Example:

Clause 7: Support
Provide resources & training

Exa‘mple o . ) DIGITAL OCEANS MALAYSIA
Arrain technicians on energpaving practices

Anstall energy meters & monitoring tools

Clause 8: Operation

Run operations efficiently

Example:

ASchedule machines to avoid peak tariff

FSOP for turning off idle SQUIPMENt- ause 10: Improvement

Keep improving
Example:

Aix issues from audits

Clause 9: Performance Evaluation AJpgrade to energefficient motors
Check results

ARSYdGATE {9!' rp ! AN GFYPRB 222 NE

ASet target: Reduce energy by 10%

Mefine action: Fix leaks, optimize pressure

Arrack kWh/ton productionEnP)
Avonthly energy performance review
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ENMS- Framewark
(Implementation-Flow)
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oicirac oceansmatavsia [ EnMIS Implementation Flow
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------

L

EnPl & EnB Objectives & Monitoring &

nergy Data | Energy Review SEU Identification Development Rt e Meas et

I —

Collection of energy Analysis of energy Identify Significant Establish EnPls & Set targets & Track performance &
consumption data usage & trends ‘ Energy Uses Energy Baseline (EnB) / . implement actions 8 continual improvement

—

Ess——— - —_—— -
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VEnergyReview = nNnWhere I S energy use

VSEU= AWhich equi pment uses the

VEnPI= nHow do we measure perfor
VEnB= nAWhat 1 s our starting pol
VActionPlan = AWhat do we |1 mprove?o

V Monitoring/Measurement = A Di d we | mprove



Energy Audit vs EnMS (ISO 50001) )

Key Differences at a Glance ——— DIGITAL OCEANS MALAYSIA

Energy Audit EnMS (ISO 50001)

One-time / Periodic Continuous 0
Snapshot in time Ongoing system (PDCA cycle)
Identify energy savings Manage & sustain energy performance 0
Finds issues & opportunities Drives continual improvement
Report with recommendations Management system + improvement o
Suggestions only Structured approach with results
Once / Periodic Daily / Monthly monitoring 0
Frequenc
= ¥ Limited to audit schedule Continuous tracking & review
ﬁi’\/ Standard / Guidelines (MS 1525 / ASHRAE) ISO 50001 0
Framework Technical reference documents Certifiable management system standard
Data Use Analysis (no continuous tracking) EnPIl, EnB & continuous tracking o
Evaluated during the audit Measured regularly for performance
Improvement Improvement not sustalneq lmprove!'nent is sustained Q
No system to ensure continuation Systematic & long-term
Responsibilit Auditor-driven Management-driven o
P Y Led by external auditor/consultant Led by organization’s leadership & team

z()
om
P>
2
n
2
Zip=
>
<
7
<P

! ! ,DlGITALO
.a ENGINEER!



Energy-Policy '}

DIGITAL OCEANS MALAYSIA

ENGINEERING & TECHNOLOGY

What is an Energy Policy? o o i
I F2NXYIE ad0FaSYSyid oeé (2L YIFIylF3ASYSyd GKIFIG RSTFAYySa
improvement.

Key Commitments

V' Continuous Energy Performance Improvement
Example Statement

2SS | NB O2YYAUOGOSR G2 Oz

Reduce energy consumption

Improve energy efficiency across operations

' ' : ' ith all licabl
\/ Compliance with Legal & Other Requirements energy performance, complying with all applicable

. . o | requirements, and supporting the procuremet
Follow regulations (e.g. Energy Efficiency and Conservation ﬁ%? G PP J P

; - ~ « < I_ N R A
2024 Malaysia) ofenergyS T ¥ A OA Sy U NP RdzO O a

Meet internal & external obligations

V' Support EnergyEfficient Procurement .
PP B Energy Policy is tHeundation of ISO 50001

Purchase energgfficient equipment & services without top management commitment, the system

Consider lifecycle energy performance will fail.



Get Top Management Commitment &

V' Policy must be approved by CEO / Plant Director e
V ShOWS |eadership involvement Make It Relevant to ManUfaCtU”ng
Add industryspecific points like:

V' Reduce machine idle time

V' Improve compressed air efficiency
V' Optimize production scheduling

V' Reduce energy per unit production

Understand Your Energy Use

Focus on:

V' Major equipment (boilers, compressors, chillers, motors)
V' Identify Significant Energy Uses (SEUS)

V' Example: _ |
Air compressors = 30% energy Communicate & Display
HVAC = 25% energy V' Place poster or memo or banner at factory

entrance, office, production floor

Include Mandatory ISO 50001 Requirements V' Share during training and toolbox talks

Your policy MUST include:

V' Commitment to energy performance improvement

V' Commitment to legal compliance (e.g. Energy Efficiency and
Conservation Act 2024 Malaysia)

V' Support for energpefficient procurement

V' Support for design improvements (important for factories)

V' Avalilability of information & resources
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ENERGY POLICY STATEMENT (Example)

We are committed to improving energy performance across all our manufacturing operations by implementing
an effective Energy Management System in line with ISO 50001.

We shall:

V' Continuously improve energy efficiency and reduce energy consumption in our processes, equipment, and
facilities

Ensure compliance with all applicable legal and other requirements related to energy use

Support the procurement of eneregfficient products, services, and technologies

Promote energyefficient design and operational practices in manufacturing processes

Provide necessary resources, information, and training to achieve energy objectives

Establish and review energy performance indicat&rsRl¥ and targets

< < < < < <

This policy shall be communicated to all employees and made available to relevant stakeholders.
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GAP/Analysis



What is(GAP. Analysis? '-‘L

Key Steps:
o 1.Review existing processes & documentation

Pefinition: 2.Compare with ISO 50001 requirements

A structured comparison between current energy managemeng.I dentify nonconformities / gaps

' the requirements of | 1. : .
practices and the requirements of SO 5000 4 Prioritize actions for improvement

Example:

V' No documentedenergy Policybh DI LJ

V' No definedEnPIdhH DI LJ

Vb2 Y2YAG2NAYy3 &aeaasy

Purpose:
V' ldentify gaps (missing or weak elements)
V' Understand current level of compliance
V' Prepare roadmap for implementation Outcome:

V' Clear action plan for ISO 50001 implementatia

\/ Faster certification readiness



Purnpose

Understand Readiness Level

V' Evaluate current energy management practices

V' Determine how far the organisation is from ISO 50001 compliance
|ldentify Improvement Areas

V' Highlight missing processes, documentation, and controls

V' Detect inefficiencies in energy use and management

Prioritise Implementation Steps

V' Focus on higlimpact gaps first (e.g. SEEPI¥

V' Develop a structured action plan for implementation

1)
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ﬂ Industrial Gap Analysis (F&B Manufacturing Plant)

Current Practice ‘ ISO 50001 Requirement
- e i - Documented policy 6M. T
—— | Policy O:Iarnal pelcy approved by top management RNE FouLy
Y

= Energy — , Detailed review e .
= Review Utility bill tracking only with SEUs identified Incomplete Review

zu
|-IQE"P' No indicators Denne S e No EnPIs Set

(e.g., kwh/fon production)

a.L Monitoring Monthly total consumption GRS MONIaHNE e Lack of Monitoring

(Sub-metering required)

Action Plan No structured plan Objegtlves, Hargets 0 No Action Plan
& action plans

Q)

L

I Major gaps in system, data visibility & compliance 0 Requires structured EnMS implementation



Pharmaceutical Manufacturing Plant vac s cteanroom)

Air Handling Units & Chilled Water System

@ AHUs running at constant speed (no VSD)

% Overcooling in cleanroom
= Temp lower than required

= Doors frequently opened — Pressure loss



Data Collection

Chilled Water AHU Room Temp ") Production &
Consumption (kwh) Operatmg > & Humidity Batch Schedule

Hours Logs DIGITAL OCEANS MALAYSIA

ENGINEERING & TECHNOLOGY

SEUs Identified -

l

. @ No optimisation of airflow (Clause 8.1)

e

- @ No EnPI (kWh/m? Cleanroom)

. @ No linkage HVAC & Production Schedule

Improvement Actions

-ﬂ« Install VSD for AHUs

. m Reset Temperature Setpoints

411} | Define EnPI: kWh per Batch
R




PLASTIC INJECTION MOULDING FACTORY

WALKTHROUGH OBSERVATIONS

e Machines left running idle during breaks

e Chiller & Cooling Tower running at full load
during low production

e No insulation on hot barrel =~
surfaces

* No insulation on
hot barrel surfaces

&

DATA COLLECTION

® Energy Use (kWh per machine) e Cooling Water Temperature e Production Output (kg plastic/hour)

1)
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SEUs IDENTIFIED & KEY GAPS

Significant Energy Users : Key Gaps (ISO 50001) &
|
i _ T DIGITAL OCEANS MALAYSIA
ﬁlnjection Machines : @ No machine-level monitoring ENGINEERING & TECHNOLOGY
|
|
| No shutdown procedure
EChiller & Cooling Tower !
|
|

= u.ﬁ No EnPI (kWh/kg product)

IMPROVEMENT ACTIONS ‘ 4

(©) Implement Machine Auto Shutdown

Q Optimise Chiller & Cooling Control

i-h Define EnPl: kWh per kg Plastic J

1T

Y




Semlconductor / Electronics Manufacturlng ]

Walkthrough Area Cleanroom Production Compressed Air Observations DIGITAL OCEANS MALAYSIA
&vacuum Systems ENGINEERING & TECHNOLOGY

= Air pressure set too high

= Vacuum pumps
running continuously

= No leak detection system

Compressed Air ~ System Pressure  Equipment Production Units
Energy Use Levels Runtime Hours (Chips/Boards)

Compressed Air System Vacuum Pumps



Key Gaps (IS0 50001) &
DAL QCEANS MALAYA

A\ No Pressure Optimisation

A\ No Leak Management Program
A\ No EnPI (kWh/unit produced)

Improvement Actions

Reduce System Pressure Implement Leak Detection ~ Define EnPi: kWh/ Unit Produced
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Cooling Tower (Water Chiller System)

EnMS Gap Analysis — SEU Focus

@ @ @ Gap Identified ISO Clause
No Performance Monitoring  Clause 6.6

Cooling Condenser Heat
Tower Fan Water Pump  Rejection No Fan/Pump Control ’ Clause 8.1
Motor Process

No Water Treatment Program ‘ Clause 8.1

Key Observations

@® Fan Running at Constant Speed

No EnPI Defined ‘ Clause 6.4

® Excessive Drift & Water Loss
To Chiller

® High Basin Temperature (>30°C)

® Scaling & Fouling

Condenser 3
Water Pump —

Control Optimization Water System Efficiency Energy Performance (EnPI)

@ Install VSD on Fan ® Enhance Water Treatment ® kW/RT (Chiller)
@ Auto Fan Control @ Clean/Replace Fills ® CT kW/Ton Heat Rejected
" Chiller Efficiency \ ‘ Fan & Pump Energy Use ‘ ‘ Condenser Temp " Equipment Lifespan

Reduce System Energy by 5-15% -
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Mifferent industries, but same pattern of gaps.
Most compani es ddtwenlack strucaureckEnMSaappaoach.

AGap analysis helps convert observations into actionable improvements.



1)

A Risks, Opportunities & > Not Available

=) Mitigation Actions Identfier for EnMS

Objectives and Targets

> Not Available
# (including SEUs) Established & Action Man >

, Energy Review Process

>¢ Not Available
< Documented & Conduced

IM Current Energy Use and ¢ Not Available
I I Consumption Analysed

AfY SEUs, Variables & Trained

> Not Available
o\ O&M Personnel Identified

|' Energy Performance Indicators
4 (EnPIs) & Energy Baselines Established

-@ Static Factors Identified >¢ Not established

?' Data Collection Plan for SEUs &

> Not Available

| Not Partial
Relevant Parameters Documented =
1 @ Measurement Accuracy & Calibration S I=FTgF]!
No . |
EnPI / Monitoring \
EnB Framework /

Major Gaps Identified! Time to Act!

> Focus on Clause 6 (Planning) &
> Clause 9 (Performance Evaluation)

DIGITAL OCEANS MALAYSIA
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SHE procedure exists, but not specific to energy management activities

Target value indicated (projected energy cost saving at RM 200,000 in
2025). However, detailed action not available yet

Documented process to conduct energy review not not available

Only electricity and solar energy resourced documented and monitored.
However, consumption trends evaluation or reviews not performed, only
data compiiation available.

SEUs and variables not identified. No energy efficiency training
conducted for personnel involved in 0&mn ov SEUs.

No energy performance improvement opportunities es been formally
approved for 2024 and

Not established.

Data collection plan not established. Energy meters only
available at building level but not for major energy-

using systems and equipment.
Some SEUs equipment calibrated.



Workshop Instruction / )

DIGITAL OCEANS MALAYSIA

2. EnMS Gap Analysis Checklist 3. Identify Top 3 Gaps R

& Pr OdUCﬁOI.'I Processes ] Check: Yes / Partial / No Priority  Gap Identified  Impact  Action Required
(HVAC, Chillers, Compressed Air) EL Eergy Policy : e 1
Q Energy Usage Pattern 2
@] Energy Review
_, il [ Enerey 3
@ Existing Controls / SOPs @ EnPl & EnB
— = Example: Manufacturing - Cooling System
@ Monitoring Systems fg Objectives & Action Plans

— = X No EnPI for chiller
: — * Operational Control X No Temp Setpoint Control

l = e X No Sub-Metering for Cooling Tower
: £~- = @ Monitoring & Measurement

Top Gap: No P. manM’t'!Q
@ Internal Audit op Gap: No Performance Monitoring

ﬂ Management Review ; v @

Pick Your Top 3 Energy Gaps!

—> Discuss & Prioritize Key Issues!




Clause Total Fully Partially Not Compliance ENGINTERING & TECHNGLOAY
Requirements Met Met Available Status (%) Overall Compliance status based on the Gap
4 0 1 3
4

12.50% Analysis by category

5-Leadership 1 2 1 50.00%
— 6-Planning | 11 0 1 10 4.55%
4 0 0 4 0.00%
5 0 1 4 10.00% ;

_ 0.00%

Evaluation
1 0 0 1 0.00% 80.00%
Overall System 34 1 5 28 10.29% m Not Available

70.00%
Compliance status based on the Gap Analysis by Clause

m Partially Met
] 0, 0,
00.00% 87.50% 50.00% 95.45% 100.00% 90.00% 100.00% 100.00% m Fully Met
80.00% £ 50.00%
70.00%
40.00%
60.00%
50.00%
25.00% 30.00%
40.00%
30.00% . 20.00%
20.00% 25.00%
10.00% 10.00%
12.50% . X
10.00%

0.00% 4.55%

Clause 4 Clause 5 Clause 6 Clause 7 Clause 8 Clause 9 Clause 10 0.00%




Scope:and Bouhndaries



What is Scope”? &]
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Defines which parts of the organisation are covered under the Energy Management System
(EnMS.
Purpose
_ _ Examples
V' Ensure clear focus for implementation _ _
Entire manufacturing plant

V' Avoid confusion during audit & certification o o _
Only production lines (e.qg., Injection Moulding Area)

V' Align with organisation objectives N _
Utility systems (e.g., Chiller + Compressor room)
Good Practice
V' Keep scope realistic & manageable
V' Avoid too narrow scope (miss energy impact)

V' Ensure scope reflects significant energy use

If you had to start small, which area gives the biggest energy saving impact?



What is Boundary? mf)
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Defineslimits within the selected scope Example — ednEEieees
ScopekEntire factory

Boundary:

ViKeaAOlt TIh t NPRAzOUGA2Y b ! GAf

VhLSNY 0A2YEFf Th HnkT LINPRdzOU A ;

1. Physical Boundary

V' Buildings (Factory A, Warehouse, Office)
V' Equipment (Chillers, Boilers, Compressors)
V' Infrastructure (Lighting, HVAC, Pumps)

2. Operational Boundary Common Mistake

V' Processes included (Production, Packaging) >C Including office in scope but excluding its energy data

V' Activities (Startup, Shutdown, Maintenance) »< Not defining shift operations

V' Working hours / shifts



Identify All Energy Inputs & ’

List all types of energy used within the defined boundary- DICITAL OCEANS MALAYSIA

EEEEEEEEE CHNOLOGY

Why Important? Typical Energy Sources

V' Understand energy mix V' Electricity (Grid / TNB supply)
V ldentify cost drivers V' Natural Gas / LPG

V' Support renewable integration V' Diesel (Generators, Boilers)

V' Renewable Energy (Solar PV, Biomass)

Example (Manufacturing Plant)

Electricity Motors, HVAC, lighting
Gas Boilers, ovens

Diesel Backup generator
Solar Rooftop PV system
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Types of energy use & the energy unit ~ Example of EnMS Scope : Sources of

energy
Energy form Conversion factor *
to selected energy
unit
Gas GJ — | = ,
Electricit MWh Type of energy source. m [COSsIIpTo % - Type of energy source by % 2024
ectrici ! i kWh .
y Natural Gas 14,631,956.15 54.63% O 0
Fuel oil Tonnes Electricity 11,246,847.51 41.99%
Diesel 849,520.56 3.17% = ‘
Coal Tonnes LPG 57,558 0.21% gy
Total 26,785,882 100% Natural
LPG kl \ e
Automotive kl
Diesel Oil

Source: MAREMA
* Conversion factors are subject to local variations-should be
obtained from published data appropriate to the specific
locality/type of fuel properties



Energy-Review & SEU



Determine Significant Energy Uses(SEUs) &I’

Energy use accounting for substantial energy consumption DIGITAL OCEANS MALAYSIA
&/or offering considerable potential for energy performance
improvement-1SO50001:2018

S WHY? : p—

To establish where Will give the organization If the sub-meters have ‘!
most of the idea on the priority area been installed -
organization's energy to focus most & get can compare the calculated
is being used potential energy savings | & actual result measured

by sub-meters




How to quantify each energy use? | "i)

= T PO &

.
- g

-metering

This is the best situation

Ildeally automatically logged to a
database

Manually read also gives good
information

Are meters accurate and working

Is data collection working and
accurate

DIGITAL OCEANS MALAYSIA

EEEEEEEEEEEEEEEEEEEEEE

9 Do you have local meters?

= kKW, A, flowrate, etc.

= Can be read manually and
calculated/estimated

m Care with time of readings

Quantification or estimation
of use

= Motor List
= Heat Balance



Develop the inventory of operation system and M&E services

Name of

equipment Year

2024
2024
2024
2024

Rated energy ca
& | 2024

(kw/HP)

2024
2024
2024
2024
2024
2024
2024
2024
2024

& Operational status

(in-use/stand-b\

Plant

Plant 1
Plant 1
Plant 1
Plant 1
Plant 1
Plant 1
Plant 1
Plant 1
Plant 1
Plant 1
Plant 1
Plant 1
Plant 1
Plant 1

System

Compressed Air System
Compressed Air Compressor 1
Compressed Air Compressor 2
Air Dryer 1

Air Dryer 2

Cooling Tower System
Cooling Tower System
Cooling Tower 1

Cooling Tower 2

Cooling Tower 3

Cooling Tower 4

Cooling Tower 5

Cooling Tower 6

Cooling Tower 7

- '_ - Record operational status & sub energy meter use for accurate tracking.

Running/

Name of equipment stand-by/

not
operating™
Running
Running
Running

Running

Running

Running
Running
Running
Running
Running
Running
Running
Running

Running

Develop the equipment/asset list 7

Rated
Power
(kW)

160.00
160.00
160.00
4.60
4.60
5.50
5.50
5.50
5.50
11.00
11.00
11.00

11.00
11.00

Currently

with sub-
energy meter *

(Yas/No)

Yes
Yes
Yes
Yes
No
Yes
No
No
No
No
No
No

No
No

Operating Scaling

hours/day Factor

(hrs)

v

7,012.50
7,012.50
7,012.50
7,012.50
7,012.50

7,012.50
7,012.50
7,012.50
7,012.50
7,012.50
7,012.50
7,693.75
7,012.50
7,012.50

- e e -

T N Y | o (P (s §

1)
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Assumptions/
notes

Measured & Calculated
Measured & Calculated
Measured & Calculated
Calculated

Calculated

1,347,097.27

112,379.73
32,257:50
38,568.75
38,569.75
77,137:50
77,137.50
77,137.50
U1 37:50



Examples : The identification of SEUs estimated from energy
consumption data from equipment inventory list & energy sub-meters

. s % of Overall : Energy SEUs
Name of Equipment odon Utae B Name of %quupment Consumption (kWH) %,Of Overall Usa—ge g
Chiller ' 4’553'900 kWh/yr 38% SEU1 . Pg(ylrlg Ovenfzstem ’ 14,631,956.15 54.01% | SEU1 ‘
| | P1 Conventional Printing & 1,781,906.91 6.58% SEU2 |
Lighting - 3,131,384 kwh/yr 26% 4 Coating Line |
Exhaust Fan | 2,462,655 kwh/yr 20% Rank P1 Compressed Air System 1,459,477.00 5.39% SEU3
= P1UV Curing System | 1,457,875.62 5.38% SEU4
ARU . 1,890,858 kwh/yr 16% P3 Compressed Air System | 1,379,585.09  5.09% SEUS
. Total l 12,038,088 kwh/yr 100% 7 P2 Forming Lines 832,488.39 3.07% SEU6
DU T—— — P2 Compressed Air System 469,041.00 1,73% SEU7
Electricity C ti kWh) by Equi ‘
ectricity onst:::P ion ( ) by Equipment ; B  81.26% J
Lighting
38% ‘
Exhaust Fan |
20%
g | & 81.26%
il | EIGHAL GRS MaL Yo

@ To compare the total estimated energy consumption vs. data from energy bills



Data Collection Plan IJL

DIGITAL OCEANS MALAYSIA

ENGINEERING & TECHNOLOGY

Define & implement energy data collection plan that

appropriate to

| e Size ’
e Complexity
e Resources
e Measurement & monitoring equipment

Documentation

Relevant variables for SEUs

Energy consumption related to SEUs
Operational criteria related to SEUs
Static factor(if applicable)

Data specified in action plan /

SHA S <

Accuracy & repeatability of measuring equipment —
with the formalized statement in the SOPs/Wis |
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p— Lack of data on specific energy uses —
may need to install energy sub-meters

Lack of data on relevant variables — may need to add
measuring devices — e.g. sensors :
L
B A

Collected but incompatible data forms — e.g. energy data
collected at different frequency & for different purposes
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