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@) plimise A KEY METRIC FOR INDUSTRY REPORTING UNDER EECA 2024 2024

PERCENTAGE OF ENERGY (POE) | E EECA

1 ENERGY EFFICIENCY &
O_PTLMAL SYSTEMS ENG!NEEEING SDN BHD ' POE means Percentage of Energy. It refers to the fraction of energy used from the total energy ‘ CONSERVATION ACT 2024 ‘
ENGINEERING SUSTAINABILITY . consumption of each month to produce each product for that month, expressed in percentage. [ACT 861]
€ WHAT IS POE? €) WHAT EECA 2024 GUIDELINES REQUIRE € WHAT IS SEC (SPECIFIC ENERGY CONSUMPTION)?
Percentage of Energy (POE) refers to the fraction of Under the EE&C Report Guidelines (GP/ST/No.45/2024), POE is required Specific Energy Consumption (SEC) is the amount of
energy used from the total energy consumption of for the industry sector as part of the Production Quantity and SEC reporting. energy consumed to produce one unit of product or
each month to produce each product for that month, output in a specific process, system, or sector.
expressed as a percentage. The report shall include: SEC is used to measure how efficiently energy is
o used to produce a product.
% = o Production quantity data for at least
p— W= 12 consecutive months. WHY SEC IS IMPORTANT
o Indicates energy efficiency performance.
TOTAL ENERGY POE (26) ENERGY USED FOR . : '
CONSUMPTION (ALLOCATION) A PRODUCT e G POE used for each production quantity. @ Allows comparison between products, processes and periods.
{IN THE MONTH) {IN THE MONTH) 0 Helps identify opportunities for energy savings.
SEC calculation, which is automatically o Required under EECA 2024 for industry sector reporting.
POE FORMULA 3 .
. I calculated by the online system.
Bepoi sact 107 Fepcit (e rosth) @ RELATIONSHIP BETWEEN POE AND SEC

= POE (%) Allocation = Total Energy Consumption (in the month)
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+ Energy Used for a Product = Portion of monthly energy used to I
ol

precuce it product fxams Lok s it enegy] If the company has ONLY ONE PRODUCT,
» Total Energy Consumption = Total energy used by the premise in h the POE shall be 100%. POE = 100% TOTAL ENERGY POE ENERGY USED SEC
the menth (all energy sources) CONSUMPTION (ALLOCATION) FOR PRODUCT CALCULATION
L BOE = Pascaitacs obE IN THE MONTH) ALLOCATES ENERGY {= POE x TOTAL ENERGY PER UNIT
RSO EA I If the company has MORE THAN ONE PRODUCT, { TO EACH PRODUCT ENERGY) OF PRODUCTION

iﬁ the sum of POE for all products in each month
Hﬂ shall equal 100%. POE allocates monthly energy consumption to each product.
o HOW POE IS DETERMINED SEC measures the energy consumed per unit of product after the allocation.
POE allocation shall be based on a reasonable, EXAMPLE: POE ALLOCATION FOR EACH MONTH (MULTIPLE PRODUCTS)
consistent and verifiable methodology. POE (%) ALLOCATION FOR EACH MONTH o SEC FORMULAS

Product

Jan Feb Mar Apr May .. Dec (A) MONTHLY SEC (B) TOTAL SEC FOR SPECIFIC PRODUCT i
SUBMETERING ENERGY AUDIT
Product A 40% 45% 50% 48% 46% 42%, POE 12 POE; .
Measure energy for each @ P Determine energy | E x ( -m-) n=1 'En _ﬁﬁ_
m 0 of Process or production line v- allocation through energy Product B 35% 30% 25% 27% 20% | .. | 33% SECyontnty = —————— SECrotatj =
using dedicated meters. audit methodology. ' P 12  p.
Product C 25% 25% 25% 25% 25% 25% Whars: n=1 " Ln
Where: En = Total energy consumption in month n (GJ)
SUMOFPOE = 100% | 100%  100%  100%  100% .. 100% N W L POE,, = Percentage of Energy allocated o product |
c I . g in maonth n (%)
-ﬁ_ ::EE ma:ruz; ::T:ir:med from submetering; or POE = Percentage of Energy (%) Pin = Production quantity of product { in month n
= ray L o The sum of POE for all products in each month must equal 100%. P = Production Quantity (same period) n = Month (1 to 12)
SECr,qy = Annual Specific Energy Consumption for

product {

S =]RERRRENGE e e @ MEASURE ACCURATELY. ALLOCATE CORRECTLY. IMPROVE CONTINUOUSLY. @D www.optimalsystems.my




' THE 6 METHODS TO ESTIMATE
PERCENTAGE OF ENERGY (o)
@ 6 O o O

DIRECT EQUIPMENT LOAD UTILITY-BASED RECIPE / BATCH MULTIPLE OPERATING HOURS
SUBMETERING APPORTIONING ALLOCATION ENERGY ALLOCATION REGRESSION ALLOCATION
ANALYSIS

-
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Measure actual energy used Estimate energy using Allocate energy based on Allocate energy using standard Use statistical models to relate Allocate energy based on the
by each product using equipment power ratings steam, fuel, electricity, water energy per batch multiplied by energy use to multiple proportion of operating hours
dedicated meters. and operating hours. or other utility consumption. the number of batches. production variables. of equipment or lines.

o Best when 0 Best when o Best when 0 Best when ° Best when o Best when

Product-level meters Equipment and operating- Utility usage is strongly Batch manufacturing Products share equipment Limited data

are available. hour data are available. linked to production. processes. and historical data are availability.
available.




DIRECT SUBMETERING METHOD
STEP-BY-STEP CALCULATION & VALUES

Energy is measured directly using dedicated meters installed for each product or production line.

_ . : N
ptimise 2 -sewil
POE = Percentage of Energy (%)
OPTIMAL SYSTEMS ENGINEERING SDN BHD SEC = Specific Energy Consumption (GJ/tonne)
Q = Production Quantity (tonne)

One Stop Solution for EECA 2024

ABOUT DIRECT SUBMETERING METHOD EXAMPLE CALCULATIDN DIRECT SUBMETERING METHOD

This is the most accurate POE estimation method.
Energy consumption is measured directly using
dedicated meters for each product or production line.

COLLECT METERED ENERGY
DATA FOR THE MONTH

Monthly energy consumption

CALCULATE TOTAL
METERED ENERGY

CALCULATE POE FOR
EACH PRODUCT

— w measured by product meters. el e ko ﬁ:‘iﬁjé’:;{;jggak
e o

* | PRODUCTB | L M?‘:"rf:"m?y (" i POE, = (500 /1,000) = 100

MAIN UTILITY | —— . weER Product A (8) e Total Metered Energy (E o) = 50.0%
ooy e Product B (8) 300 =900+ 300 +.200 POE, = (300 /1,000) x 100

s . | meTer Product C (C) 200 LT 1,900 ¢ 1| ———, =00

TOTAL 1,000 POE. = (200 /1,000) x 100

@ Direct measurement — High accuracy — Reliable allocation = 20.0%

Ensure all meters are calibrated
and data is validated. "
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6 CALCULATE ALLOCATED ENERGY

EQUATION

Metered Energy,

CALCULATE SPECIFIC ENERGY

P
3. This represents the total energy
allocated to all products.

o FINAL RESULTS SUMMARY

POE, = x 100 FOR EACH PRODUCT CONSUMPTION (SEC)
Total Metered Energy 7 —
it % a POE and SEC for the current month
A Allocated Energy, = Total Site Energy = POE, /100 SEC, = Allocated Energy, / Production Quantity,
iz ) Total Site Energy (from main meter) = 1,000 GJ 1
POE, = Percentage of Energy for Product i Product | POE (%) Allocated Energy | Production SEC
Metered Energy, = Energy measured by | Product | Allocated Energy | Production Cuartlty.  SEC (cn {tonne) | (G/tonne)
dedicated meter for Product i Product PﬂH‘"-‘a Allocated Energy | Calculation (&) | (tonne) {GJ/tonne)
(GJ) ' Product A 50.0% 500 100 5.00
Total Metered Energy = Sum of metered A 50.0 500 1,000 « 50.0% A 500 100 5.00
energy for all products Product B  30.0% 300 50 6.00
B 30.0 300 1,000 = 30.0% B 300 50 6.00
ProductC  20.0% 200 20 10.00
KEY ADVANTAGES C 20.0 200 1,000 = 20.0%
c 200 20 10.00 TOTAL/AVG 100.0% 1,000 170 -
Highest accuracy and reliability TOTAL 100.0 1,000
Direct measurement - minimal assumptions
= POE total = 100% and allocated energy

Easy to verify and audit
Supperts good energy management
Helps identify high energy consuming products

al

of each product.

©]

0 Aliocated energy equals total site energy (1,000 GJ).

R

DATA REQUIREMENTS
« Dedicated energy meters for each product/line

BEST PRACTICES

= Install dedicated meters at key product areas
« Main incoming energy meter (total site energy)
« Monthly meter readings (validated)

* Production quantity for each product

+ Helpr calibration records

* Calibrate meters regularly as per standard

= Validate and reconcile meter data monthly

* |nvestigate significant variances immediately
* Maintain good records for audit and reporting

RIGHT METHOD + ACCURATEPOE -+ RELIABLE SEC -« ENERGY EXCELLENCE

SEC provides the energy intensity

equals total site energy.

WHEN TO USE

Dedicated meters are available

Praducts have separate production lines or areas
Facility requires high accuracy POE

Suitable for all industries

Preferred method for EECA 2024 reporting

COMPLY. IMPROVE. SAVE ENERGY.

o VERIFY TOTAL POE

Sum of POE for all products
must equal 100%.

Total POE = 50.0% + 30.0% + 20.0%

[ﬂ

100.0% v }

All energy has been fully

@ allocated to the products.

WORKED EXAMPLE AT A GLANCE
H Total Site Energy (GJ)

Tetal Metered Enargy (GJ)

1,000
1,000
POE, / POE, / POE.  50.0% / 30.0% / 20.0%
Allecated Energy (GJ)  A: 500 | B: 300 | C: 200
Production (tonne) A: 100 | B: 50 | C:20
SEC (G tonng)

IMPORTANT REMINDERS

Use direct submetering whenever possible.

A: 500 | B: 6.00 | C:10.00

EBDw-@ ®

Ensure all major energy sources are included,
Check that POE total equals 100% every month.
Keep supperting documents and records.

Consistency is key for accurate SEC trends.

00000

r.’;} GOOD DATA

Support EECA 2024 Compliance. Bulld a Sustainable Future.

@ www.optimalsystems.my



EQUIPMENT LOAD APPORTIONING METHOD  @)puirmise | oo, |

= Power Rating (kW)

STEP-BY-STEP CALCULATION & EXAMPLE RS R - el

POE = Percentage of Energy Use (%)

Energy use is estimated from equipment power ratings and operating hours One Stop Solution for EECA 2024 : ,
; p SEC = Specific Energy Consumption {GJ/tonne}
and then allocated to products based on their share of equipment usage. Q. = Productin Quantity ftoiiie) |

o

- - - ——— o ~ b = — ’
ABOUT THIS METHOD LIST EQUIPMENT AND CALCULATE EQUIPMENT ENERGY USE CALCULATE POE | - i,

+ Equipment list and power ratings (nameplate]

] : Assume Total Site Energy Use = 450 GJ SEC = Allocated Site Energy / Production Quantity Allocated Site | Production |  SEC
+ Operating hours by product or line POE (%)
Allocated Site Energy (GJ) : Energy (GJ) (tonnes) (GJ/ronne)
i Product | POE (%) g ;
180 100 1.8

Tie ietivedl sliatic wretoy Usaby OPERATING HOURS BY PRODUCT FOR EACH PRODUCT FOR EACH PRODUCT o VERIEY TOTAL POE
calculating the energy use of each piece of Example: A factory produces three products Energy Use (GJ) = Power Rating (kW) = Operating Hours (h) = 0.0036
equipment based on its power rating and {4, B and C) using the following equipment.
eperating hours for each product. Energy use Ecinmet Energy Use (GJ/month) r 1 f ™
is then allocated to products in proportion to | Power Operating Hours (h/month) |  Producth Product B Product C = - 40% + 40% + 20%
the energy they use. Equipment Rating T — . _ PDEA = (90/225) = 100 = 40%
| (W) | ProductA | Product B | Product ¢ [IESISE ST YRR 8.10 2.70 - 100%
a @ r_.r'“ ™, | | BoilerFeedPump 15 200 150 50 Mixer 19.44 12.96 0.00 Pobgi= (i zeal w0 =4l 4
= x = #Q | ;
\ / i ; ; .
\V Mixer 30 180 120 0 Reller Press 19.44 972 0.00 PDEc = (45/225) x 100 = 20% e e
| 5 120 60 0 Dryer 0.00 43.20 17.28 s skl Sl sda
EQUIPMENT  POWER  OPERATING  ENERGYUsg|  Roller Press ) e l ) fully allocated to the products.
RATING (kW) HOURS () () Dryer 60 0 200 80 Conveyor System 28.80 10.26 16.38 -
: " Corweyor System 25 320 14 182 Packaging Machine 11.52 5.76 8.64 e S % ;
KEY ADVANTAGES Packaging Machine 20 160 80 120 E?' EQJ’IP”E:-; 90.00 90.00 45.00 AT A GLANCE
[ ' ray ee
Q Strong engineering basis R —— - o ;
! Total Site Energy Use 450 GJ
® Commonly used in energy audits e | Jeial Produet Ensrgy Use | f
@ Identifies significant energy users @" All power ratings are average connected load (kW). im:;céf F::;z JB !;r:dsu: JC ‘ ﬁ Total Product Energy Use 225G
o Useful when submeters are not available i pe
1% Total Product Energy Use = 225 GJ I ﬂ POE(A/B/C) 40% / 40% / 20%
i NE i Allocated Site Energy
W RS 3 o ALLOCATE SITE ENERGY USE CALCULATE SPECIFIC ENERGY FINAL RESULTS SUMMARY - Vi TRLAROIE
CONSUMPTION (SEC) e
i

Production (A/B/C) 100 / 50 f 20 tonnes

o . . d SEC Resufts (GJ/tonne - SEC{A/B/C . ! A
Load factors (i applicable) e Production ::::_L_Lan_h_l;l T S{E s ) } 4l sfcwsBro 1.8/3.6/4.5GH0mne
h : d | (tonnes rodu (GJ/tonne
Praduction quantity for each product A 40% 450 % 40% = 180
o Total site enerepy use: (for SEC calculation) 2 == — A 100 A 180/100 = 1.8 B 40% 180 50 3.6 IMPORTANT REMINDERS
= =
B 50 B 180750 = 348 c 20% 90 20 45 @ Keep equipment list and operating hours updated.
c 20% 450 = 20% = 90 c 20 ) Use realistic load assumptians.
TOTAL 100% 450 GJ ¢ 90/20 = 45 TOTAL 100°% 450 170 i @ Check POE equals 100% every time.
TOTAL 170 @ Document assumptions and caleulation.
)L }k & Consistency is key for accurate SEC trends.
BEST PRACTICES WHEN TO USE LIMITATIONS
Identify and focus on Track operating hours Use load factors . O Miaintain records for ~' Ho product-level submetering available. ﬂ Accuracy depends en quality of aperating hours and load assumptions.
high energy consuming accurately [use logs W or metering to g audit and EECA 2004 vy Equipment usage by product can be identified. & Shared equipment running simultaneously may need additional adjustments.

compliance. +"  Operating hours and power ratings are available.
+" Suitable for rmulti-product manufacturing facilities.

equipment. or counters). iMprove accuracy.

ﬁ Changes in process or equipment may require recalibration.

“()- GOODDATA + {G) RIGHTMETHOD + (3) ACCURATEPOE + (3] RELIABLESEC  ENERGY EXCELLENCE {p COMPLY. IMPROVE. SAVE ENERGY. @ www.optimalsystems.my
o s i Support EECA 2024 Compliance. Build a Sustainable Future.




UTILITY-BASED ALLOCATION METHOD ®)ptimise

STEP-BY-STEP CALCULATION & VALUES

Energy is allocated to products based on the consumption of major utilities such as steam, fuel, chilled water, or compressed air.

ABOUT THIS METHOD

This method uses the consumption of a

OPTIMAL SYSTEMS ENGINEERING 5DN BEHD
One Stop Solution for EECA 2024

EXAMPLE CALCULATION - UTILITY-BASED ALLOCATION METHOD (STEAM & ELECTRICITY)

KEY DEFINITIONS

E = Enargy (GJ)
UC = Uity Consumption je.g. t stear, m" chilied water)
UE = Uslity Energy (GJ)

POE = Parcantage of Enargy (%)
SEC = Specific Energy Conzumption (Gl tonne)
Q = Production Quantity (tonne)

P,

CALCULATE POE FOR
EACH PRODUCT

POE; = (Final Product Energy, / Total Site Energy)

R \ UTILITY CONSUMPTION DATA ALLOCATE UTILITY ENERGY COMBINE ENERGY FROM ALL
major utility as the driver for energy FOR THE MONTH BASED ON CONSUMPTION SOURCES TO GET FINAL
allocation. Each energy source is allocated The facility ises Staarh and Electricity PRODUCT ENERGY
separately, then combined to get the final as major energy sources. A. Steam Energy Allocation
product energy. Total Stearn Energy = 600 GJ
A. Steam Consumption
UTILITY CONSUMPTION : | Steam Share Steam Energy Steam Energy | Electricity Enargy | Final Product Energy
(_;} STEAM —l ’-. PRODUCT A | Fradieih 1,000 i uio:;;?.;m . P it sé i
Prod B 500
4‘ ELECTRICITY — Tosyes 8 5_':"";; ;ﬂ:u 600 = 33.33% = 200 GJ
Ly -»| PRODUCTB Total Steam 1,500 = B 200 240 440
:%: CHILLED WATER — ' Total Steam Energy 600 GJ
e B. Electricity Consumption Total Site Energy 1,000 GI
6 skl L PRODUCT C | - B. Electricity Energy Allocation
i e Product Ew{k’ﬂ.‘h: : Total Electricity Energy = 400 GJ
| Electricity Share Electricity Energy — —
KEY ADVANTAGES Praductix i st {HWh = Total) (G1 ' Final Product Energy = Steam Energy
Product B 240,000 A 165.'1:050 ! u;ﬁ:.wb A0 < S0TO% =160 B3 | + Electricity Energy (+ Other Sources if any)
@ Strong process basis Total Electricity 400,000 e ; S6.000 : =
@ Simple and practical B ! EO.00% 400 « 60.00% = 240 GJ

Q Good for steam- or fuel-intensive facilities
an handle multiple energy sources
Can handl Itipl gy

DATA REQUIREMENTS

= Litility consumption for each product

+ Total utility energy (from bills or
calculation)

Ensure utility meters are Total Electricity Energy

calibrated and data is validated.

wl s
f@\

@ cricuLaTE SPECIFIC ENERGY CONSUMPTION (SEC)
SEC, = Allocated Energy, / Production Quantity,

400 GJ Total Site Energy (all sources) = 1,000 GJ

@ Each utility source is allocated separately.

RESULTS SUMMARY
POE and SEC for the current month

- 5 Final Preduct Energy Production Quantity SEC [(GJ/tonne) POE (% Allocated Energy | Preduction SEC
* IS CEieetaiag TRenR I (Allocated Energy, GJ) ) = Energy / Quantity m e (G) tonne) | (G/tonne)
+ Production quantity for each product Product & 56.00% 100 5.60
= t X 1
= Total site energy (all sources) A 560 /100 = 5.60 kit
B 440 50 440 / 50 = 8.80 Product B 44.00% 440 50 8.80
Total [ Avg 1,000 150 -— TOTAL / AVG 100.00% 1,000 150 —_—
WHEN TO USE BEST PRACTICES LIMITATIONS
o/ +" When a utility (e.q. steam, fuel, chilled water) # Allocate each major energy source separately. A « Mot suitable if utility consumption does nat represent total energy use.
e - i * Use accurate conversion factors for energy *  Multiple utilities require separate allocation and good data quality.
»" When utility meters are available for each {e.g. t steam to GJ). Veico: _
] # Shared utilities and commaon facility energy must be treated properly.
product/process. * Include all significant energy sources.
+" When allocation based on utility consumption # Review allocations periodically. vy ::;;ng:ﬂ M PGS S ipEmE g EWaCE L] pyR ey
represents actual energy usage. = Keep supporting documents and calculations. I :

@ GOOD DATA + RIGHT METHOD <« ACCURATE POE + RELIABLE SEC + ENERGY EXCELLENCE

77| COMPLY. IMPROVE. SAVE ENERGY.

Support EECA 2024 Compliance. Build a Sustainable Future,

©

x 100
Prodoct Final Product Energy | POE (%)
(GJ) |
" — (S&0 f1,000) = 100
= 56.00%
(440 /1,000) = 100
o 490 = 44.00%
Total 1,000 100.00%

Total POE = 100% and all energy
is fully allocated.

Total Site Energy (All Sources) 1,000 Gl
Steam Energy 600 GJ
Electricity Energy 400 GJ
POE , / POE 56.00% / 44.00%
SEC , / SEC  (Gl/tonne) 5.60/ 8.80

TIPS

Validate utility data against bills and trends,
Use energy audit data to support allocation.
Document assumptions and methodology.
Verify POE equals 100% every month.

@ www.optimalsystems.my




KEY DEFINITIONS

ptimise £ -ty

EPE = Energy per Batch (GJ/batch)

POE = Percentage of Energy (%) |
SEC = Specific Energy Consumption (GJ/tonne) |
'Q- = Production Quantity (tonne or unit)

RECIPE / BATCH ENERGY ALLOCATION METHOD
STEP-BY-STEP CALCULATION & VALUES

Energy is estimated based on standard energy requirement per batch (or recipe)
and the number of batches (or quantity) produced.

ABOUT THIS METHOD EXAMPLE CALCULATION - RECIPE / BATCH ENERGY ALLOCATION METHOD

DETERMINE STANDARD ENERGY RECORD NUMBER OF BATCHES CALCULATE POE FOR
PER BATCH (EZPB) PRODUCED EACH PRODUCT

From histerical data, energy audit, POE, = (Product Energy, /
ar engineering caleulations. Total Product Energy) = 100

OPTIMAL SYSTEMS ENGIN EERIHG SDN BHD
One Stop Solution for EECA 2024

This method uses standard energy
requirement per batch or recipe,
multiplied by the number of batches
produced, to estimate the energy
used by each product.

0 CALCULATE PRODUCT ENERGY e VERIFY TOTAL POE

For the current reporting month. Product Energy = EPB = Mumber of Batches

EPB Batches (N} | Product Enengy
ool i m tmm:h} ':bat:h}
Produced (N)

Sum of POE for all products
must equal 100%.

Energy paer Batch

Product (EPE) POE, = (100 / 280) = 100 Total POE
(GJ/batch) = = 35.71% + 37.50% + 26.79%
Product A 5.0 35.71%
Product A 5.0 Product A = 100.00%
POE, = (105 / 280) = 100
STANDARD NUMBER OF PRODUCT Product B 7.0 Product B 15 Product® 7.0 15 105 8 .
ENERGY PER  BATCHES (N) ENERGY = 37.50% = 100.00% | (V)
BATCH (EPB) Product C 3.0 Product C 25 Product C 3.0 25 75 )
POE_ = (75 / 280) = 100
KEY ADVANTAGES e ; . Total Product Energy (ZE..caue) = 26.79%
B Raflacts schul pracest and recipschrsciariiics -{")- EPB should be reviewed .= Ensure batch records are @ All energy has been fully
@ Suitable for batch and recipe-based industries periodically to ensure accuracy. =] complete and validated. =100 + 105 + 75 = 280 GJ allocated to the products.
& Easy to understand and implement
& Supports detailed energy analysis by product

CALCULATE ALLOCATED ENERGY
FOR EACH PRODUCT

CALCULATE SPECIFIC ENERGY
CONSUMPTION (SEC)

& s

RESULTS SUMMARY
DATA REQUIREMENTS e

POE and SEC for the current month

o Siaiid Aty paE Gt kpe Allocated Energy, = Total Site Energy = POE, / 100 SEC, = Allocated Energy, / Production Quantity, Total Site Energy 1,200 GJ
A Total Site E for th nth = 1,200 GJ :
SEUME ite Energy & mo Product | POE (%) Allocsted Energy | Production NSEC * Total Product Energy 280 GJ
= Mumber of batches produced Ao il Proucy | Allocated Energy | Production Quantity(@] SEC | {Let] (tonne] | (GJ/tonne)
Product POE (%) fachtet Enes) (GJ) (@] ponne) (1G] M)
1,200 = POE f 100
= Recipe ar farmulation details (if applicable) = ProductA  35.71% 428.57 100 4.29 ﬂ POE, / POE, / POE, 35.71% J 37.50% f 26.79%
Product A 38.71% 428,57 Product & 42B.57 100 4.29
Product B 37.50% 450.00 50 9.00
+ Total site energy (from utility bills or meters) Allocated E GJ A 428.57 | B: 450.00 | C: 321.43
AT S ProductB  37.50% 450.00 Product8  450.00 50 9.00 ’ - ! !
Product ity for SEC caleulatio Product C  26.79% 32143 80 4,02
- L
Mt by R e cRievietion Product C 26.79% 321.43 Product C 321.43 80 4.02 ﬁ Prechuction: (bann) A: 100 | B: 50 | C: 80
TOTAL/ AVG 100.00%  1,200.00 230 ==
TOTAL 100.00% 1,200.00

SEC (GJ/tonne) A:4.29 | B: 9.00 | C: 4.02

SEC indicates the energy intensity
of each product.

@

POE total = 100% and allocated energy
equals total site energy.

sl

e Allocated anergy equals total site energy (1,200 GJ).

BEST PRACTICES WHEN TO USE LIMITATIONS i TIPS
+ Develop and maintain accurate standard energy / * When preducts are produced in batches or recipes. A = =
per bateh (EPB) values. 0 * When energy usage varies by recipe or batch size. * Requires reliable standard energy per batch values, » M i «  Walidate EPB using actual metered data whenever possible,

'[@" GOOD DATA -

Review EPB periodically based on process changes,
efficiency improvements, and audits.

Maintain complete batch production records.
Include all relevant utilities in total site energy.

* Document assumptions and caleulation methedalogy.

RIGHT METHOD -

ACCURATE POE -

RELIABLE SEC

+ When standard energy per batch can be

reasonably estimated.

* |deal for pharmaceutical, food, specialty chemical,

and other batch industries.

ENERGY EXCELLENCE

7

# |naccurate batch records will lead to incorrect allocation.
*  May not suit continuous or mixed production facilities,

= Process changes may require recalibration of EPB,

COMPLY. IMPROVE. SAVE ENERGY.

Support EECA 2024 Compliance. Build a Sustainable Future.

+ Use historical data trend analysis to refine EPB.
+ Consider significant energy users in each batch.
¥ Verify POE equals 100% every manth,

@ www.optimalsystems.my




MULTIPLE REGRESSION ANALYSIS METHOD ®)ptimise 0"

= Base enargy (GJ)
STEP-BY-STEP CALCULATION & VALUES OPTIMAL SYSTEMS ENGINEERING SONBHD | 1 bortamnmemm st
Energy is estimated using a statistical regression model that relates total energy consumption One Stop Solution for EECA 2024 ] o ey

to the production quantities of multiple products. o s ;

EXAMPLE CALCULATION - MULTIPLE REGRESSION ANALYSIS METHOD

Multiple Regression Analysis uses historical o REGRESSION MODEL RESULT 9 CURRENT MONTH e CALCULATE PRODUCTION ENERGY G ALLOCATE BASE ENERGY e CALCULATE FINAL
data of total energy consumption and PRODUCTION DATA (b, xP) TO PRODUCTS PRODUCT ENERGY
production quantities to statistically estimate From statistical analysis of 24 months of data, o AOG . .
the energy intensity (coefficient) of each the following regression model is obtained: : | se Energy (a) = Final Product Energy = Production Energy
product and the base energy that is not : T Praduction, P, Coefficient | Production |Production Energy Allocate proportionally based on + Allocated Base Energy
directly related to preduction. | | {tonne) (Glftonne) | (tonne) (Gl)=b,=F production energy share. = :
E = 250 + 4P, + 6P, + 10P, _ product | PToduction | Allocated Base | Final Product
Product A (A) 100 A 4 100 400 product | Sl Production | Allocated Base Energy By (5. ey 111 |\ Energy 1G1)
A f @1 Energy (%) (G1
ke Where: A 400 1.1 5111
lll I @ @ Product B (B} 50 B & 50 300 A 400 /900 = 44.44% N
2580 = Base energy (GJ)
B 300 83.33 383.33
X . . F e B 300 7 900 = 33.33% 83.33
BASE ENERGY  PRODUCTION-RELATED 4, 6,10 = Energy intensity coefficients (Gl tonne) Product C (C) 20 C 0 20 200
EHERﬁ‘f tE] {ﬂ} ENERGY [Eh| P|' P‘, Pﬂl F',: = Production quantit‘y [tonna) C 200 7900 = 22 22% 55.56 s 200 5S GE 255.56
Total Production 170 Total Production Energy (Ib, P,) 200 GJ
Total Allacated Base: Fnergy | 250.00 G/ Total Final Product Energy 1,150.00 GJ
Best suited for facilities with products sharing wlr  Model statistics:
commen equipment and utilities, A R =092 | povalue < 0.01 E Use actual production e e d' ; nete -
i -G t related to L : i
Model is statistically significant. for the reporting month, g This s the energy directl peechichion: (g Share (%) = (b, P, / b, ) x 100 Check: 250 (base) + 900 (production)
= 1,150 GJ {matches model prediction)

KEY ADVANTAGES
a Accounts for base (non-production) energy
@ Uses historical data for objective estimation @ caicuiate PoeFor EacH PRODUCT () caLcuLATE sPeciFic ENERGY CONsumPTION(SEC) () ResuLTs suMMARY AT A GLANCE

& Effective for complex multi-product facilities i :
; z i Model = 4P, + GP, + 10
@ i SN W T POE, = (Final Product Energy, / Total Site Energy) x 100 SEC, = Allocated Energy, / Production Quantity, POE and SEC for the current maonth % Regression E = 250 + 4P, + 6P + 10P,
| | | J
Ny .. | Allocated Energy | Production | SEC .% Base Energy (a) 250 G
iy .
.0 roducs | Mocamdrary | poducton | Sec produee | po ) | MO | P e
DATA REQUIREMENTS 511.11 44.44% (Firul Product Energy, GJ) | ftorne) {G)/ronne) #+  Production Energy (Ib, P) 900 GJ
A A4, 4% 5111 100 51
A 511.11 100 51 :
; - bor B 383.33 33.33% Total Site Energy (E) 1,150 GJ
- At least 12-24 months of historical data B 33.33% 383,33 50 7.67 lﬁ
o = | " Meonthly total energy consumpticn (GJ) C 255.56 22.22% B 383.33 50 7.67 E i | ek - ke ﬂ POE, / POE, / POE, 44.44% / 33.33% / 22.22%
o H . ;
— | = Monthly production nitity for each product
* il iy o g Total 1,150.00 100.00% c 255.56 20 12.78 e [T e § nocaednergy(Gn ST | 8:383.33 | C: 25556
+ Data should be scroened and validated AL/ : 1,150. -
(remeve abnarmal months) r/“/‘ ﬁ Production (tenne) A:100 | B:SO | C:20
Sum of POE must equal 100%. SEC indicates the energy intensity " ;
T f Is) = 1,1
{Minor difference due to reunding is acceptable,) ._I_Il of each product. o otal Site Energy (from bills) = 1,150 GJ @ S ft i AEAN | BRET | CiAdTe
BEST PRACTICES WHEN TO USE LIMITATIONS Ao TIPS
® Use at least 12-24 months of good quality data. / * When products share common equipment A ® Requires sufficient and good quality historical data. -,@\- WA Y e I ol WL INGHIE ot
® Rermove abnormal months (shutdown, maintenance, ete.). ' ' and utilities, * Does not rep t physical allocation; it is a statistical estimate. = v Compare SEC trends with benchmarks and engineering
b e 3 o . judgement,
# Check model assumptions and statistical indicators (R*, p-value). *  When direct measurement or allocation ki agiarie oy stablilty o g s il cats: :
* Rebuild the modsi periodically as process changes. mathads aré nat availabla, ) ) +  Support the model with process knowledge.
* Model may need to be updated if major changes occur. v Verify POE s 100% h
# Document methodology. assumptions and data sources. #  When sufficient historical data exists. erify equals every month,

“()- GOODDATA + RIGHTMETHOD + ACCURATEPOE + RELIABLESEC + ENERGY EXCELLENCE I CRMELIZIMPRSVECSRVE EIERG Y @B www.optimalsystems.my
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OPERATING HOURS ALLOCATION METHOD
STEP-BY-STEP CALCULATION & VALUES

Energy is allocated to products based on the operating hours of major equipment or production lines
used by each product.

ABOUT THIS METHOD EXAMPLE CALCULATION — OPERATING HOURS ALLOCATION METHOD

This method allocates total energy based on
the proportion of operating hours that major
equipment or production lines are used for

RECORD OPERATING HOURS
FOR EACH PRODUCT

Operating hours of the main production

CALCULATE POE FOR

o CONFIRM TOTAL SITE ENERGY
EACH PRODUCT

Total energy consumption for the current month

each p.l'ﬂdu’:.‘t. Iinequu:iFment LJSEd hjl' Each pmdu:t [m I.Itillt]r hills or ma*tel's}. FDEI Z E‘?p:r;a:':g:::r;? 'Ilr :;:’:I
B b d
for the current month. ¥ >
-
X — POE, = (120 / 220) = 100
Product Operating Hours (h)
: Total Site Energy (E;oeap) = 54.55%
OPERATING AVERAGE POWER ENERGY Product A (Line 1) 120 C T L PP L et
HOURS (h) DEMAND (kW) (kWh or GJ} e
Product B (Line 1) 60 ‘ = 1,100 GJ B = el 2200100
= 21.27T%
Suitable when submetering or detailed energy Product C (Line 1) 40 —_— — —
data are not available. Lowest accuracy among TOTAL 200 POE. = (40 / 220) = 100
the methods. - 18.18%
KEY ADVANTAGES
B bciind ek ds ncleent _,. Ensure operating hours are P~ Include all energy sources Sum of POE for all products
P. . Y P “=| accurate and validated. @“ (electricity, steam, fuel, ete.). must equal 100%.
Reguires minimal data

Useful when detailed measurements

are not available

e 000

Can be applied to any facility

CALCULATE SPECIFIC ENERGY CONSUMPTION (SEC)

SEC, = Allocated Energy, / Production Quantity,

o RESULTS SUMMARY
POE and SEC for the current month

DATA REQUIREMENTS

» Operating hours for each product Allocated Energy | Production Quantity SEC Product | POE(%) |Alocad EmegyiGy) Production | SEC
[ {tonna) (G tonne) (tonne) | [G/ronne]
{on equipment or line basis)
Praduct A 54.55% 600.05 100 6.00
- Total site energy consumption A 500.05 100 .00
["I‘CII'I‘I utllit}" H'IS or nraters} E EUD.DU ED &_uu Product B 27 270 mn_nn 50 &.00
+ Production quantity for each product
(for SEC calculation) c 199.95 20 10.00 Product © 18.18% 199.95 20 10.00
LR R mANCe g apniafI e TOTAL/AVG  1,100.00 170 o TOTAL/AVG  100.00%  1,100.00 170 =

(if allocation is done at equipment level)

Total POE = 100% and allocated energy

iifl.l SEC indicates the energy intensity of each product. ;
equals total site energy.

BEST PRACTICES

WHEN TO USE LIMITATIONS

o m
= =

ptimise

OPTIMAL SYSTEMS ENGINEERING SDN BHD POE

| SEC
One Stop Solution for EECA 2024 Q

CALCULATE ALLOCATED ENERGY
FOR EACH PRODUCT

Allocated Energy, = Total Site Energy = POE,

Product | POE (%) Allocated Energy (GJ)
Product A 54.55% 1,00 x 54.55% = 600.05
ProductB  27.27% 1,100 = 27.27% = 300,00
ProductC  18.18% 1,100  18.18% = 199.95
TOTAL  100.00% 1,100.00

Minor differences due to rounding
are acceptable.

G

Total Site Energy (Eyoeal) 1,100 GJ

Total Operating Hours 220 h

POE, / POE, f POE, 54.55% / 20.27% £ 18.18%

Allocated Energy (GJ)  A: 800005 | B: 300.00 | C: 199.95
Production [tonne) A: 100 | B: 50 [ C: 20

SEC (GJ/tonne) A: 600 | B: 600 | C:10.00

QAOHE SO

KEY DEFINITIONS

Energy (GJ)

Operating Hours (h)

Percentage of Energy (%)

Specific Energy Consumption (GJ/tonne)
= Production Quantity (tonne)

e VERIFY TOTAL POE

Sum of POE for all proeducts
must equal 100%.

Total POE
= 54 55% + 27.27% + 18.18%
= 100.00%

= 100.00% @

©

All energy has been fully
allocated to the products.

Use actual aperating hours as far
as possible,

Include all major equipment/lines
used for production,

Consistent method is key for
comparability.

Review assumptions and update
periodically.

Werify POE equals 100% every month.

CILES TIPS

*  Maintain daily or weekly operating hour lags.

L]

When submetering is not available,

Assurmis energy use s proportional to aperating timdée,

#  Use automated systems or DCS data
where available.

L

When energy usage is proportional
to equipment operating time.
* For simple processes with similar

@]

A 108

* Does not consider load variation during operation.

* Less accurate for processes with frequent start/stop

Group similar equipment to improve accuracy.
Consider load factors if significant variation exists.

Walidate results with other methods periodically.

*  Cross-check hours with production records.
* Document assumptions and allocation basis.

# Review allocation when process changes cccur.

Q- GOODDATA + RIGHTMETHOD - ACCURATEPOE + RELIABLESEC - ENERGYEXCELLENCE ~ ((Z] COMPLY. IMPROVE. SAVE ENERGY.

load during operation.
As a fallback method with clear
documentation.

or variable loads.

q
.« L 5 %

* Mot suitable for equipment with standby or idle

energy differences, becomes available,

@

-~ Support EECA 2024 Compliance. Build a Sustainable Future.

Use higher ranking methods when data

www.optimalsystems.my




OpTIMAL SYSTEMS ENGINEERING SDN BHD

ENGINEERING SUSTAINABILITY

One Stop Solution Provider For !

Energy Efficiency

Conservation Act
(EECA 2024)

Empowering organisations to achieve -—— s =
compliance, efficiency, and
sustainable performance. f“

Driving

tainability
for a Greener
Tomorrow

4l

| Ene rgy Management

\ ¢ Systems (EnMS)

Energy Audit by
Registered Energy
Auditor (REA)

Registered Energy
Manager (REM)
Service

Development

EECA 2024/ 15050001/
AEMAS EMGS

£

Awareness
training

EnMS Internal
Audit

Q. www.optimalsystems.my

®®
H N

R&D Driven Solution
via UTM Process
Systems
Engineering Centre

- — @

Policy Advisors
involved in shaping
national energy acts
& policy frameworks

CONTACT NO.
+607-570 4842

WHY CHOOSE OPTIMISE? ¢ —
®)

Bt
Ay~

20+ Years
Experience as an
ESCO & Practicing
Registered Energy
Auditors (REA)

b ¢

Recognised EnMS
Champion driving
award winning
energy
transformation

. Trusted by 700+

Organisations local & |
_ multinational as ESCO |
i & Training Partner :

ST-Approved
Registered Training
Institution; REM-2

certified & HRDC
accredited trainers

EMAIL
inquiry@optimalsystems.my

WHATSAPP
+6016-716 7248

Measurement &
Verification (M&V)

Registered
Energy Manager
(REM) Training

Capacity Building
Programs
(In-House/Public)

GHG Accounting &
Product Carbon
Footprint

A UTM Certified
Spinoff company
specializing in
commercialization
of energy, ESG and
sustainability
solutions

WEBSITE
www.optimalsystems.my
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