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All About Palm Oil RISE
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SUPPLY CHAIN

PRODUCTS

Upstream — R&D ﬁ Upstream — Upstream

R&D capability/ Cultivation &

Seed Production Mills/ CPO and PK production

(Biomass and POME by products)

Harvesting

Downstream

il Refining/ PK crushing/
Oleochemicals/
Biodiesel processing

EDIBLE PRODUCTS
- o |
A HE Mondelez,

International

PALM PRODUCTS LAURIC PRODUCTS LIQUID OILS

NON EDIBLE PRODUCTS

HOUSEHOLD & PERSON TRANSPORTATIONOIL'/
ANIMAL NUTRITION CARE INDUSTRIAL FUEL
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Palm Oil Fruits Crude Palm QOil (CPO)

Midstream Processing




Problem Statement and Aim RfSE

il === Phosphoric Acid is the degumming agent used by all SD Refineries.
e — T ™ = || The Dosage for Phosphoric Acid on Monthly Average is at
awn I . | 0.084% at Sime Darby Austral vs target 0.06% as per industrial
- T s - standard. This process will determine the final quality of the refined
Tl - B »  oil produced. Tuning the dosage of the Phosphoric Acid will help to
L PO lailtintey ety e reduce the processing cost and boost up the quality of the Refined
e e e G = | Bleached deodorized Palm Oil (RBDPO).

*Replication to other 13 SD Refineries will be subjected to the success of

Our Ultimate Aim this project.
(Project Title)

“To reduce the Monthly Average consumption of Phosphoric Acid in Degumming Process at
SD Austral from baseline 0.084% to 0.058% through process optimization by July 2015”

July 2015 Initial Potential Benefits

------------------------- ! \ RM 290,000

| Stretch Fellowing is the example to calculate for
the saving of 1 SD Refinenes

PHOSPHORIC ACID PHOSPHORIC ACID PHOSPHORIC ACOD Target
N b il SD Austral

SAVING = [(Tota] forecast acid volume for
SD Austral) x (The average FY13/14 acid
price for SD Auslral)]=[{Tota| forecast of
new acid volume for SO Austral) x {The
new acid price for SD Austral)]

PHOSPHORIC ACD PHOSPHORIC ACD PHOSPHORIC ACD

Average
Dosage
H3PO4

Month-Year

Average consumption of Phosphoric Acid
at 0.058% was set as the TARGET for this project as agreed by the management.




Refining ----> WHY RISE
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Customer Expectation
- Improve flavor and colour
- Odor elimination

Nutrition Requirement
- Remove harmful impurities
- Retains valuable vitamins

Improve Shelf Life
- Increase oxidative stability

Improve Performance
- Improve frying performance
- Reduce darkening and foaming




Refining....What is it?
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] Phosphoric Bleaching
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/ ' Degumming Bleaching Earth
f ])ALE“ s li-' ;
CPO RECEPTION Buffer '
Tank

Vertical
Pressure
Leaf Filter

Heat
Exchanger

Abbreviation

CPO: Crude Palm Oil

RBDPO: Refined Bleached By Product
Deodorized Palm Oil

PFAD STORAGE
TANK

DEODORIZATION

Product

RBDPO
STORAGE TANK

Spent
Bleaching
Earth




Degumming Process Overview RISE
Plantation

|




PORAM Standard Specifications for RISE
Processed Palm Oil Plantation

"It was concluded in studies, the higher the
concentration of phosphoric acid, the lower the iron
content in the RBDPO. The degumming process really
important as the stability of the oil affected by the
traces of metals and phosphorous left in it "

[Siew & Cheah 2007]

Note: Siew Wai Lin and Cheah Kein yoo, 2007, Optimizing of
degumming with attapulgite and acid activated clays in
refining palm oil. MPOB
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Project Selection RISE

Plantation
Can we do better? R&D Research Works R&D Oils & Fats Team Innovation
Palm Oil
q. Refining
Process

Optimization of degumming with ; ; : :
attapulgite and acid activated was conducied among the O '
clays in refining palm 0il: Siew & Fats team
Wai Lin and Cheah Kien Yoo

R&D Technology Transfer to Refinery SD Refinery




The journey of our
breakthrough achievement.

A
NYLEX (MALAYSIA) BERHAD
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REPLICATION

R&D Prototype - R&D LAB Test
90% and 95% 85% vs 90% vs 95%

Phosphoric Acid concentration

RISE

Plantation

Optimum

Result Analysis

R&D Senior
Management

BREAKTHROUGH RESULT

Plantation

INNOVATION

90% Phosphoric
Acid - Big
Production

This marks as a new INNOVATION when
90% Phosphoric Acid have been used for the first time in refining L 2

palm oil.

SD Austral - 90%
Phosphoric Acid
Plant Trial

Stakeholder

Obtained




Research Overview

85%

CONTROL

Phosphoric
Acid
Concentration
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Stability Test - Free Fatty Acid (FFA)
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Peroxide Value (mea/kg)

15 Months
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Stability Test - Free Fatty Acid (FFA) RisE
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Phosphoric Acid
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Validation of Results RISE
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PV (meq/kg) FFA (%) Colour (Red)
0.06-1 Nil 0.028 2.2R 22Y
0.06-2 Nil 0.027 2.2R 22Y
90 % Phosphoric Acid
Dosage (% w/w) PV (meq/kg) FFA (%) Colour (Red)
(RBDPO)
0.04 -1 Nil 0.018 2.2R 22Y
0.04 -2 Nil 0.012 2.4R 24Y
0.04 -3 Nil 0.018 2.2R 22Y
95 % Phosphoric Acid
Dosage (% w/w) PV (meq/kg)
(RBDPO)
0.04-1
0.04-2
0.04-3

HEEAE




Stability Test - 0.04% - H3PO4 RiISE
85%,90% & 95% »

FFA (%)
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Commercialization “Plant Trial” RISE

0
35% \%

SIME DARBY AUSTRAL SDN BHD
oe T




Team Selection and Preparation RISE

! m
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LI_'U Ly N E Frankie Yii E o
Ting Siong Ming Hamnan Tihi [ Mazlan Othman o Control Ahmad Musi
i Ve - P
Production Executive Safety Coordinator A(:ferh ation :‘4:”593" A certQi:de IiSSOBT Zi - Production Technician
- = - s i ineer, ‘ SISy itori ion i
A registeredcilfngineer, 1 M;lags(':.iertlﬂed of Educgtwn SHREIN L ) e Ry e, managing LSS activities at hﬁ:gﬁg;;ng}ggll;;‘;;rtastcgr;&n
supervising and managing n , managing an a d i C and QA. SDA, QC and QA activities in A el
all operation in plant. coordinating ESH activities- 5 i an ;gersee'"g Q = “ ab. coordinating maintenance.
ears experience ears experience —
4 years experience 26 years experience YESESperence 4 2 7 years experienc
ASQ
FINANCE REP CERTIFIED .
Abdul Hakim BLACK BELT Presentation Presentation
Abdul Wahab Abdul Haki . Preparation
HOD Finance 5 E-'I m Preparation Mohd Ni
PROJECT A member of M’sia Ism?' i o 1zZam
LEADER Institute of Quality Mahani Yusof Qualit
CHAMPION h d Accountants, Excellence Quality Excell Y
Mohd Asngari M_O amma managing all finance PSQM i Excellence xcellence
Saion Saiful Nidzam & purchasing. ASQ CERTIFIED PsQm PsaM
il Ismail BLACK BELT
oInpany Chemical Engineer Mohd .
N - R&D Ferdaouse Presentation
2z Ismail Preparation
A Quality Fatin Munirah
Excellence, Quality
PSQM Excellence

PSQM

Video
Preparation
Saiful Bakhtiar
Quality
Assurance
PsQM

5 A

Team members were chosen from various departments

vith different skills and supported by Head of Company, Finance representative and experience ASQ
Black Belt Coaches.




Data Collection and Measurement System Analysis

RisE
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When, Why and What

;
— m?

=N -

To ensure our measurement system is reliable
and precise, we conduct MSA ASSESMENT
(Gage R&R) to verify the operator’s

Confirmed by

Production data log sheet
Supervisor

competency.
; Trained Finalized
Bennedict APPrmd Y chanisn Gage R&R Study for Measurements {mm)
Productlnn Manager Sl.lrlllllaljr REWI
Exec
Phosaharic Add Ahmad Musi Tig sigh Mazlan Can you adequately assess process performance? Studr Information
osphoric Aci Measurement = Othman o L i o
Buffer Tank Scale Ming 0% 0% 0% i Nuniber of parts in m 10
2 Number of operators in study L
Ve NI I Mo 1y et of replcates 2
Abdul Hakim Verified 1%
Abdul Wahab PR oo e o < [Replicates: Number of times eath operator measured each part]
Th:mnummtnumemmnﬂan equaks 1.5% of the process
variation. The process variation i I'i estimated from the pards in
the study. . T 1 G
“... | Since the varlation |
i lessthan 10%,the | | General rules used to determine the capability of the systen
0 | measurement <10%: acceptable
1,6/) | system at SO 10« 3% marginal
Shift Leader 1 Supervisor Shift Leader 2 { Australis i 30 omactptable
iser 2 Appraiser 3 i acceptable. |
Khidr Ahmad Musi Bennedict Variation by S b tanms s nnmaneeeeeed | Eamine thie bar chart shawing the sources of variation. If the
total gage variation is unacceptable, look at repeatability and
. ey Var reproducibility to guide improvements:

. + Test-Retest component Repeatabilityl: The vanation that
oeturs when the same person medsutes the same item multiple
times, This equals 79.8% of the measurement varistion and is
1.3% of the total variation in the process.

= + Operator compenent (Repraducibildyk The variation that

............................ ) occurs when different people measure the same item, This
equals 50.3% of the measurement vanation and is 1.0% of the

4 tatal variation in the process.

”Y 110

Measurement MSA - Data Recordin Data Validation
Measurement 9 af Cross Check
Levgihgfsgﬁg‘?; ';\ch,_‘:{( for Measur:;.\:lzynstissystam Production Team pmdu:tig_pe:nmd Finance ] lel-ﬁlp _RIMK _W

The precision of the measurement is addressed by GAGE R&R STUDY meanwhile the accuracy of the

measurement is governed by the CALIBRATED gage by a THIRD PARTY.



Project Specific Goal

Boxplot of SDA Phosphoric Acid Dosage (%) July 2011 - May 2014

0.2

o
=

o
=

0.09-

0.08-

Phosphoric Acid Dosage (%)
o
o

(0.06%)
INDUSTRIAL STANDARD

0.06-

0.05-

Mean: 0.0836%

RISE
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—Wlafiagement aiming for
the STRECH TARGET
based on the potential
showed in the
preliminary study
conducted by R&D.

. Process
—> Performance,
| Mean: 0.084%

élmmediate target,
—> 18t Quartile : |
. 0.072%

Worksheet: July 2011 to May 2014; 03/08/2015 10:29:06

Specific Goals

\ Stretch target is
7 Minimum :
1 0.058 %




Gap and Improvement Area Rise €3
1.2 Describe what, WIHY' & how the project was selected. Parby

Plantation

What is the Gap?
Since 2012, the monthly average dosage of phosphoric acid in degumming process at Austral
is at 0.084%.

DOSAGE OF PHOSPHORIC

A 0.09 0.084 ACID
verage
Performance 0.08 —
‘ (Baseline) 0.07 p:0. 0
0.06 0.058
(0.084%) Best
Performance 0.05
‘ (Target) 0.04
0.03
(0.058%)
0.02
0.01
0 Average
Performance *Best achieved

2012 - 2014

There is a GAP of 0.026% between
the average performance compared to the best performance achieved in
previous years.




Project Specific Goal -
1.4 Describe specific goals and measures based on appropriate analysis or benchmark data/ information. Ri S E Darby
\S
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90:50 Guideline Rule -
Sreakthrough

. i
1) 90% Improvement when current Sigma Level (Z Target

) <
2) 50% Improvement when current Sigma Level (Z) =

Current
INDUSTRIAL Process Capability
STANDARD
0.4

95.85% Defects

3 Sigma Level
3 Sigma Level

0.3

Density

0.2

0.1+
X average

0.084%

=0 _1.734
Breakthrough Sigma fi,ewel z
Process Capability .
With 90% Defects Reduction

w 95.85% » 9.59%
Sigma
= EET

0.4

0.3 -

I

0.2 -

Density

0.1+

X average

0.039%

e

9.585% Dgfect:

ot 0 1.306

Sigma Level Z




Project Selection o p—
1.5 Explain how the project supports/aligns with the organization’s goal, performance measures, and/or sﬂ«is E Darby

Plantation

Alignment to
SUSTAINABILITY GOALS

SIME DARBY BUSINESS BLUEPRINT

Approved by Group COO

Target RM775 million of saving Our Sustainability Principles

DIVISION BLUEPRINT
(SIME DARBY PLANTATION SDN BHD)

Approved by Division CEO
Target RM245 million of saving

SIME DARBY RESEARCH SDN BHD BLUEPRINT hd Al ig nment to BUSINESS
Approved by Head of Sime Darby Research Sdn Bhd B LU E P RI NT

Target RM5 million of saving

R&D DEPARTMENT PROJECT MINING

- ALIGNMENT WITH 3 R&D STRATEGIC THRUST
(HOD / EXECUTIVES / BLACK BELT)

Brainstorming of innovative ideas for refining process improvement

This project is align with Sime Darby Sustainability Goals and
LSS Business Blueprint due to its financial and environmental impacts.



1.5 Explain how the project supports/aligns with the organization’s goal, performance measures, and/or s
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Strate in Identifying Significant Root Causes -
gy ying Sig RisE

CONCEPTUAL TOOLS Plantation

t
Set of quick and useful tools used in . 1° Ste. .
LSS methodology by leveraging team’s To Brainstorm Possible Root Causes
knowledge and experience Tools: Cause & Effect Diagram

Possible Root Causes 2" Step

oyl - To Screen Possible Root Causes and Final Root
| Causes Identification
Tools: Cause & Effect Matrix

3rd Step
To Screen Possible Root Causes and Final Root

Causes Identification
Tools: Failure Mode & Effect Analysis (FMEA)

ONIN33YHDS

;u B 4th Step
Final To Integrate Final Root Causes
Root Causes Tools: Root Cause Integration

STATISTICAL TOOLS
5th Step

Set of statistical tools used to collect, Validating Final Root Causes
summarize, analyze, and interpret

variable data to support claim Tools: Statistical Tools

The team used conceptual tools to leverage on the team expertise and to speed
up screening process. Finally, we used statistical tools to validate the significant
root causes.



Root Cause Identification RISE

CONCEPTUAL TOOLS Plantation

Why those Team
Tools Tools? Preparation

Tools/ : How Team was

To weigh each

Cause & identified potential 13 Training attended;
Effect i root cause with Possible 1) LSS Greenbelt
Matrix § customers needs causes Workshop

| - "5 for the 15t screening
: process 2) Process

o e . — Familiarization

2nd and final screening

Failure Mode ! "
2nd Effect to rate potential root 11 final
Analysis causes according to Root causes
(FMEA) severity, occurrence and
detectability of failure
Root Cause To group the final root 5 fi I
Integration causes with similar Ina

Root causes

type




Final Root Cause Verification

2.2 Identify & verify final root causes using various methods/ tools & data gathered

bt

OBJECTIVE

To study the effects of
various CPO Feed Flow
rate (Throughput)
towards the Dosage of
Phosphoric Acid induced
in the process.

Findings:

From correlation analysis,
P-value = 0.001, thus
REJECT the Null hypothesis.

Conclusion

Correlation &
Regression

Significant Difference

Is there a relationship between Y and X?

-0 _675_5 0.1 > 0.5

: Yes |: No
P < 0.001 1

ﬂeﬁﬁ;hip between Phosphoric Acid Dosage (%) and CPO
FLowarte OCT 2014 (MT/hr) is statistically significant (p < 0.05).

R-Square = Strong Correlation
2 f variation explained by the model

0% 100%

High
P—
M R-sq = 59.12%

Low:[

59.12% of the variation in Pho!mdﬂ G DBTage (%) can be
explained by the regression model.

Negative Correlation

!Correlation between Y and X
—— -

1 1

IPerfect Negative I No correlation Perfect Positive

1 I

LY N N N N N 7

The negative correlation (r = -0.77) indicates that when CPO
FLowarte OCT 2014 (MT/hr) increases, Phosphoric Acid Dosage (%)
tends to decrease.

Phosphoric Acid Dosage (%)

RisE

Plantation

Regression for Phosphoric Acid Dosage (%) vs CPO FLowarte OCT 2014 (MT/hr)
e Summary Report

Fitted Line Plot for Linear Model
Y = 0.1157 - 0.001599 X

o
=3
-}

o
o
G

o
2

CPO FLowarte OCT 2014 (MT/hr)

Comments

The fitted equation for the linear model that describes the
relationship between Y and X is:

Y = 0.1157 - 0.001599 X
If the model fits the data well, this equation can be used to
predict Phosphoric Acid Dosage (%) for a value of CPO
FLowarte OCT 2014 (MT/hr), or find the settings for CPO
FLowarte OCT 2014 (MT/hr) that correspond to a desired value
or range of values for Phosphoric Acid Dosage (%).

A statistically significant relationship does not imply that X
causes Y.

At CPO Feed Flow rate increase, the dosage of phosphoric acid reduce.




Final Root Cause Verification

2.2 Identify & verify final root causes using various methods/ tools & data gathered

bl

Comparative

Method
Significant Difference 2-Sample t Test for the Mean of Before Mixer and After Mixer

Plantation

Summary Report
O BJ ECTIVE ‘ . Mean Test . Individual Samples
1s Before Mixer greater than After Mixer ? Statistics Before Mixer After Mixer
ORNO.0SM0.T 2105 Sample size 62 | 6.
Y N Msgge a1 0 osalLr? ;%56%%%5' : 0.0209 55'06%223?293 {
TO stu d y th e effe cts ‘:i 0.001) | Ne standard deviation @ 0'.0;[5065) © '0.61041;
- The mean of Before Mixer is significantly greater than the mean of i N -
After Mi (] 0.05). ifference en Samples
of mixer towards ST (B e oiference
1 H Diff 0.034571
the phosphoric acid R e
. . T *Difference = Before Mixer - After Mixer
dosage induced in | e | o
th e p rocess 0.00 0.01 0.02 0.03 0.04 . H3PO4 that th H3PO4 bater
. Dosage > Dosage e
Distribution of Data that the true difference is 0020750 and 0022202 and
Compare the data and means of the samples. ? With-Out :‘:;g:: ‘N.ith L mples.
Before'_h.'l‘l_x.er L Mixer ‘ore inte Mixer ast.
o T - el CONFIDENGE
From the 2 sample T-test, = Afterixer S d bt a
the P-Value = 0.001. i e
REJECT the null hypothesis 002 o004 o006 o008 0D

Conelusion
Dosage of Phosphoric Acid was reduced with introduction of mixer will

mmolifiteasereactiontate oo nnno



Final Root Cause Verification

2.2 Identify & verify final root causes using various methods/ tools & data gathered

bt

OBJECTIVE

To study the effects of
the Daily vs Hourly

monitoring towards the
phosphoric acid dosing.

Findings:

From the 2 sample T-test,
the P-Value = 0.001.
REJECT the null
hypothesis.

Conelusion

Is the entire interval above zero?

T
1
1
I
|
i
!
0.000 0.005 0.010 0.015

Distribution of Data
Compare the data and means of the samples.

Daily monito
—e —

Hourly Monit
o

=

RisE

Plantation
Comparative
Method
Significant 2-Sample t Test for the Mean of Daily monito and Hourly Monit
y y
Difference SUTTEEIG7 [
) ~ Mean Test ) Individual Samples
Is Daily monito greater than Hourly Monit? Statistics Daily monito Hourly Monit
g 0:1)5 0.1 > 05 Sample size ¢ 62 ______66
- ‘ Mean i 0.042257] L 0032581,
Yes | No 90% Cl (0.0383, 0.0462) (0.03097, 0.03419)
! Standard deviation 0.018440 0.0078430
The mean of Daily monito is significantly greater than the mean
of Hourly Monit (p < 0.05). Difference Between Samples
Statistics *Difference
q Difference 0.0096766
90% CI for the Diff
e e ey 90% Cl (0.0054619, 0.013891)

*Difference = Daily monito - Hourly Monit

Comments

« Test: You can conclude that the mean of Daily monito is greater
than Hourly Monit at the 0.05 level of significance.

< Cl: Quantifies the uncertainty associated with estimating the
difference in means from sample data. You can be 90% confident
that the true difference is between 0.0054619 and 0.013891, and
95% confident that it is greater than 0.0054619.

- Distribution of Data: Compare the location and means of samples.
Look for unusual data before interpreting the results of the test.

R

Daily Hourly
Monitoring Monitoring

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

Dosage of Phosphoric Acid was reduced with introduction of hourly

I



Final Root Cause Verification =
o o RIsE £
2.2 Identify & verify final root causes using various methods/ tools & data gathered Parby

5,‘% f fg Plantation
Interaction — T
Plot
OBJECTIVE Line Plot of RBDPO Colour (RED)
To evaluate how Phosphoric Acid 40 * OO s
Concentration (80%, 90% & 95%) ®
affects the Dosage of Phosphoric I = 9
Acid and RBDPO Colour (Quality) e e e
VS : Vs : - o
859% Acid 90% Acid 959% Acid = c
Concentr:Ition Concentr:Ition Concentr:Ition E // d USL: 30
L _ 8 _§ N N B _§ &8 N & &8 &0 &8 §B B _§B &8 § B B §B § §B B _§] 8 30- ---------------------------------------- q/----:’-’i ------------------------ Red
0 Region for
0.06% 0.03% @ potential
----------—-------I 2.5_ l.-‘.ﬁ // p.ro.ces.s
| RBDPO Colour | . P optimization.
< 3.0 Red N
Findings: ” |
9_0% phosphoric acid concen_tration ' 003 004 005 0.06
gl I\;%sptgec:ﬁzvuerst dosage with lowest Acid Dosage (%)

Conelusion
90% phosphoric acid concentration is the most suitable concentration,
compared to current 85% concentration.




Final Root Cause Verification

2.2 Identify & verify final root causes using various methods/ tools & data gathered Rf S E

4 Plaation

Method

Significant 2-Sample t Test for the Mean of Before Shift and After Shift
P
OBJ ECTIVE Difference Summary Report
' Mean Test Individual Samples
TO com pa re th e effects Of Is Before Shift greater than After Shift ? Statistics Before Shift After Shift
0 0 0 005 01 > 05 R
the 85% and 90% ] B TR 2
. . - | Mean L___0.0365 immmm) [ 0025174}
Phosphoric Acid ves I | No 90% CI (00352,00378) (002307, 0.02728)
. P < 0,000 ‘ Standard deviation 0.0042955 0.0058748
Co nce ntratl on towa rd S th e The mean of Before Shift is significantly greater than the mean of .
- . After Shift (p < 0.05). Difference Between Samples
Dosage of Phosphoric Acid. Statistcs Difference
: Difference 0.011326
90% ClI for the Difference
Is the entire interval above zero? 90%Cl (0.0088962, 0.013756)
! *Difference = Before Shift - After Shift
I
I
i Comments
00‘00 0.005 0.010 0015 « Test: You can conclude that the mean of Before Shift is greater
: : ’ ’ than After Shift at the 0.05 level of significance.
« Cl: Quantifies the uncertainty associated with estimating the
difference in means from sample data. You can be 90% confident
Distribution of Data that the true difference is between 0.0088962 and 0.013756, and
Compare the data and means of the samples 95% confident that it is greater than 0.0088962.
- - . ) : « Distribution of Data: Compare the location and means of samples.
Fl n d in g S: Before Shift Look for unusual data before interpreting the results of the test.
C_" \ From the 2 sample T-test, _L‘ (e
‘ — H3PO4 Dosage H3PO4 Dosage
the P-Value = 0.001.

After Shift

REJECT the null —— 85% > 90%

h h K concentration concentration
ypothesis. e
0.015 0.020 0.025 0.030 0.035 0.040 0.045 GWHQM g

Conelusion
Dosage of Phosphoric Acid was reduced with new introduction of 90%

- Pphosphoric acid concentration.



Final Root Cause Verification

RISE (&)
2.2 Identify & verify final root causes using various methods/ tools & data gathered Parby
5,‘% ft& Plantation

&
Regression
Regression for Temperature (C) vs Dosage of Acid (%)
OBJECTIVE Significant Difference Summary Report

To StUdy the effects Of ‘Mhma ttionshi between Y and 7 Fitted Line Plot for Linear Model

Y =116.2 - 86.15X

Degumming Temperature |0 005 41 05| w| . .
] 1 . ™ .
towards the Dosage of | ves ) No . .
P = 0.046| =
i i b -t L ¢ ..
P h OS p h 0 rl C ACI d . The relationship between Temperature (C) and Dosage of Acid (%) is E . .
statistically significant (p < 0.05). g 5 .o
R-Square = 5.98 % £ 1w .
' w EA K = - s @ - o = . & LN 3§ . L]
% of variation explained by the model * *
= i 108 1 ] L] L] e @ |
: 0% 1 LD 1 0.03 0.04 0.05 0.06 0.07
. - | 1 Dosage of Acid (%)
Findings: o — O igh
i [ | Comments
FrO m t h e CO rre I a tl O n 5.98% of the variation in Temperature (C) can be explained by the . . .
R regression model The fitted equation for the linear model that describes the
a n a Iys | S th e . relationship between Y and Xis:
4

Weak Negative Correlation Y =116.2 - 86.15 X

- — If the model fits the data well, this equation can be used to

P va I u e - 0 L 046 L predict Temperature (C) for a value of Dosage of Add (%), or
- Corr_ela_tign_between Y and X

However, the correlation r

find the settings for Dosage of Acid (%) that correspond to a

[ 1 0 T desired value or range of values for Temperature (C).
| Perfect Negative | No ccirelation Perfect Positive |
betwee N th e fa Cto rs are _|_ i i e A statistically significant relationship does not imply that X
] ¥ causes Y.
i - I
Ve ry Wea k W I th R S q u a re Of The negative correlation (r = -0.24) indicates that when Dosage of
5 9 8 O/o Acid (%) inareases, Temperature (C) tends to decrease.
| | | |

Conelusion

Dosage of Phosphoric Acid was reduced with higher Temperature of
degumming process.




Root Cause Validation RISE

STTISTICAL TOOLS Plantation

Summary Of Final Root Causes

. Root Cause
Analysis Validation
o
Final Root Validated N— o

Cause/ Validation
Improvement method
Opportunities

P-Value = S o
. 0.001 Root cause Analysis ~ Symbol ganistice Summary Sy
Low feed flow Correlation & o S ! ¢ et Validation
rate Regression 5-9 ;I.;i/re 0 I ‘F)r%rglthe Rerssion naI sis, the P-Value = R
DL ool e [VALIDATED
Feed flowrate [ Correlatklma e
Rt
Sgisseo ¢ However, the correlation between the factors are
. i M o,
ﬂ Low reaction Comparative ~ P-Value = very Strong with R-Square of 59.12%.
rate Method 0.001.
Reaction rate @ ° [ c°'l‘;g:'|"':§"’e * From the 2 sample T-test, the P-Value = 0.001. [\’AL‘IM‘G ED
1. Compa ra Mixing rate Significant Difference pubudetute
tive
Method Design_of Phosphoric [ Comparative * From antrol Chart (IMR Chart) there are rggion for
LOW frequency a P-Value = Dosing system Method the variance have'been reduce by changing the _
. . 2. Correlati monitoring from daily to hourly. VALIDATED
Of monItOrlng & 0.001. Frequency of I P
on monitoring * From the 2 sample T-test, the P-Value = 0.001.
Regressi Baly va Houety
on Concentration of Interactional ~ From the Interactional Plot there are region for
Phosphoric Acid Plot potential process optimization. -
L - [VALIDATED
m ow o f Comparative :-(\),giue - 85%. 90% and 95% [ comparative | From the 2 sample T-test_the P-Value = 0.001, S
concentration o .001.
phosphoric acid method 3 (I;r%Tsthe Regression Analysis, the P-Value = -
C | . & S f = . e [ cRorrelatklmln Sig\nl':ziglc(aS;I;iif:ﬁ;:'i:e l\'AL;?ff ED
) - emperature egression
Inconsistent orre at.lon R-Square o - However, the correlation between the factors are
temperatu re Reg ression 5.98%. very weak with R-Square of 5.98%.

The first 5 root causes have significant impact on the phosphoric
acid consumption.



RISE

Plantation

Imprmsllement
Optimization




Possible Solutions or Improvements RiSE

Plantation

Sl i Using Brainstorming, 12 ideas were generated as potentia  \what pata
clolejn o~ [ -1 for the next step (Prioritisation). Generated

Root Cause 2 Root Cause 3 Root Cause 4 Root Cause 5

Root Cause 1

Brainstorming & Affinity Diagram

i improve To have efficient Replace To create study Establish - .
coordination . o S : Increase acid
P mixing before pOSItlgner for on optimization measurement concentration
sad mill degumming tank regulating valve DOE calibration
To get good Extra support Repair positioner To verify To have acid
quality crop for degumming for regulating Establish SOP supplier tank with cone
from estate tray valve reputation shape bottom

12 ideas generated from Brainstorming were based on the team members experience and knowledge in
the related field. Data were analyzed using Affinity Diagram and Benchmarking activities.



Possible Solutions or Improvements RISE

Plantation

What Data Were Generated (Example)?

Root Cause 2 What Data

Generated

Facts
Comparison with other Refineries (Benchmarking)
found that low reaction rate between the
Phosphoric Acid and Gums cause the high
consumption of acid in Sime Darby Austral.

Low
optimization of
reaction rate

To have efficient
mixing before
degumming tank
Roots Cause
In sufficient mixing and collapsed degumming tray

Extra support inside the reactor.

for degumming
tray

High Shear In-Line Mixers

Silverson High Shear In-Line mixers are supremely efficient and
rapid in operation and are capable of reducing mixing times by up
to 90%. The action of any Silverson In-Line mixer can be modified
with the use of rapidly interchangeable workheads. This enables
any machine to mix, emulsify, homogenize, solubilize, suspend,

disperse and disintegrate solids.
w q TOOIS I Fe:tures: §
Brainstorming & Affinity
Diagram”
“Benchmarking”
“Expert Opinion”

How is Data
Analyzed?

Aeration free
Self-pumping
No bypassing
Interchangeable workheads
Sanitary construction

Easy maintenance

Lower power requirements

I m p rove m e nt Id ea Eliminates agglomerates and fish eyes
Install High Sheer Mixer

Rectification Degumming Reactor

Creates stable emulsions and suspensions
Reduces particle size

Rapidly dissolves solids

Accelerates reactions




Final Solutions or Improvements

RISE

Plantation

Method/Tool: SOLUTION MATRIX

Beneit/Impact Degree
— o

Possible Solutions

Best

= f

Sigma Invest | Resou !

: |

Weightage 0 EfoH

160/10 | Hieh

1 To improve coordination between estate and mill 7 6 6 160 4 8 104 1 Hanging
Fruit
2 To have efficient mixing before degummingtank 8 8 8 200 2 3 44 200/44 Jewel
High

3 Extrasupport for degummingtray 6 7 7 165 6 4 92 165/92 Hinging
ruit
High

4 | Replace positioner for regulating valve 8 7 9 199 6 3 84 | 199/84 H:nging
ruit
5 | Repairpositioner for regulating valve 8 7 9 199 2 3 22 | 199/22 | Jewel
6 To create study on optimization 8 8 8 200 3 2 46 200/46 Jewel
7 Establish SOP 7 7 8 182 2 3 44 182/44 Jewel
8 Establish measurement calibration 7 8 8 190 2 3 44 190/44 Jewel
9 | Toverify supplier reputation 7 8 7 183 2 2 36 | 183/36 | Jewel
10 Increase acid concentration 8 8 8 200 3 2 46 200/46 Jewel
Low

11 To have acid tank with cone shape bottom 6 6 7 157 3 2 46 157/46 Hanging
Fruit

V'S

3enefit

6- To create study on optimisation DOE
9 - To verify supplier reputation

8- Establish measurement calibration
2-To have efficient mixing before
degumming tank

10- Increase acid concentration

7- Establish SOP

5- Repair positioner for regulating valve

LOW Hanging Fruit

11- To have acid tank with cone
shaped bottom

4- Replace positioner for regulating
valve

1- To improve coordination between
estate and mill

3- Extra support for degumming tray

DROP

Effort

Final Solutions

B

11 Final Solutions

Benefit Effort

1st Implementation

JEWEL

7 Solutions

2nd Implementation
LOW Hanging Fruit

1 Solution

3rd Implementation
HIGH Hanging Fruit

3 Solutions

t HIGH Benefit/ Effort
LOW Benefit/ Effort



Final Solutions or Improvements |
“DOE” Design of Experiment RISE

Objective DOE

Degumming process (DOE)

Plantation

Acid Concentration Refined Oil
Dosage of Acid Color

s _ Temperature
e Final
Y = f(x) Retention Time Solution
* Y Incoming Product Validation —
" Product or - Quality
» Process
Full Factorial Design Factorial Design Resolution
Phosphoric Acid optimization in 1 3 kot cers i et
Degumming process ( DOE ) e
S = e @ 2evel factorial (default generators) (2 to 15 factors)
- © 2deve actoril (pecty generators] s o
e el = e e L e e B T —
N - = 2 = Full Factorial Design — ;P\Edﬁtﬁ?‘:zﬁndeﬁn (21047 factors) -=ﬂaa Yy (Ota fun .
: : : : : General actorial design (2 to 15 factors) No. o Treatment
Factors: 4 Base Design: 4, 16 E unber of factors | vy Auie Do« | T A per Experiment x
Runs: 36 Replicates: 2 : ¥ 48
Blocks: 2 Center pts (total): 4 - o No. of
] Replication) +
: o > Block Generators: replicates - (No. of Centre
— = - Point per Blocks x
A1l terms are free from aliasing. E No. of
— T Faor | Mame | Type | low Hgh | Replication)
m— I A | HPOAConC Numeric v 8 %
20-FT [ B AddDosage Numeric v 0.01 0.06
- .5 Temperature Numencj 7 95 TOtaI Run = (24 x
Number of center points per biock: [+ D |RetentonTi | fumeric v [ El 2) +(2x2) =

Mumber of replicates for corner paints: [5 o

[ | = = 5 s Number of locks: 2 - 36 Runs
Tl T = . v Help | ok | Cancel | Help | Cancel

2 Level Full factorial design (DOE) has been constructed for optimization
1) Acid Concentration,
2) Dosage of Acid, 3) Temperature, 4) Retention Time; with blocking of Incoming Product Quality.




Final Solutions or Improvements

RISE

. . . . . . Final Plantation
Phosphoric Acid optimization in Degumming process Solution :
. : Validation
Pareto Chart Standardized Effect Main Effect Plot -
Pareto Chart of the Standardized Effects Main Effects Plot for RBDPO Color (RED)
- (res!_)onse is RBDPO Color (RED), o = 0.15) _Ei_tied,_lMeans
o i . N 1 H3PO4 Conc: [ AcidDosage | Temperature Retention Time Paint Type
L Aactor H?TIT(;% Conc i [ —ag— Comer
B Acid Dosage [a] b — B Center
e 5 | I
r D Retention Time ‘ E \
= 28
s 2 : \ /, /
2 \ g /
o \ e
4 hY
1% u | " . .
| e s )
05 10 15 20 25 30 35 Design of
Standardized Effect Experiment
: (DOE)
2 Way Interaction Plot RESULT
Half Normal Plot of the Standardized Effects Interaction Plot for RBDPO Color (RED)
(response is RBDPO Color (RED), a = 0.05) Fitted Means
Effect Type ’ I TH3POA Cone * Aeld Dosagel Acid
Lo sitcon |
i : ,t“'

Dosage Point Type
- —e— 0.010 Corner
Interaction detected = 0035 Center
— & — 0.060 Corner

60

Factor Name
95| A H3PO4 Conc sy k | ol D
B Acid Dosage W ooy
¢ Temperatiie T e e D i Dosgs Temparatura)] ;
90 D Retention Time o —ono TemipelatesiEiiiosagerslemperaturel Temperature Point Type
- 8 —o— 75 Corner
= 55 o - ™ 85 Center
8 s ﬁ 22 T~ —e- 95 Corner
~
& 2 >~
70 %5 >
c

24 H3PO4 Conc * i Ti | Acid Dosage * i Ti | Temperature * Retention Ti : Ti Point Type
50 —o— 10 Corner
40 | * ™ 20 Center
1 22 S _ e — - 30 Corner
30 ~o -
20 ~o o .
10+ 20 g
0 - -
0.0 05 1.0 15 2.0 25 3.0 35 85 % 95 ool 0035 0060 75 85 95
Absolute Standardized Effect H3PO4 Conc Acid Dosage Temperature

The output from analysis of the results from the factorial experiment shows
that concentration and dosage of phosphoric acid have significant impact to
the RBDPO color.



Final Solutions or Improvements -
P RiSE

Phosphoric Acid optimization in Degumming process Plantation
[ | |
Cube Plot (fitted means) for RBDPO Color (RED) Final
Solution
Validation
@ Factorial Point T
L2 O .- 1521 R
A A e
£ A £ A
0.06 |1—91.BZ—§',L 77777777 Qoml i 214375 | [1.97500 i
o o . Best Respond
o | Factor (Xs) Setting RBDPO
- i : - 7.95000 i : } i Colour
Ac|d%sage§____§_95 %____% H3PO4
i/ i ,/em erature P/ i ,’/ 1
7777777777 p mn Conceg}tratlon 90
0.01 75 (o)
H3PO4 Conc . . H 3 PO4
Retention Time ACId Dosage 0'0350 1.95
% RED
Temperature,
Response Optimizer oc 85 (USL 3 RED)
opimal e e e e Retention
DP. 0'2333 Cur 90.0 0.0350 85.0 20.0 I T| m e, 20
redict o500 TOTO TS0 T0.0 .
min
* [ ] [ ] [ ]
REDPO Co * * . * Design of Experiment (DOE)
Minimum * Optimized setting to be tested
y=1950
d = 083333 Refined Oil Colour
R-Squared : 82.29%
R-Squared (Adj) :70.48%
———————— | SR R St R, A S S

Based on DOE result, the best setting have been
communicated to the stakeholders and to be tested at Elant trial.



Final Solutions — The Plant Trials

Pilot Plant was conducted at SD Austral — Validation

Before Before data
After After Shift

Before/After Capability Comparison for Before data ws After data

Dizgnostic Report

Evidence 2

Reduction in % Out of Spec
% Out of spec was reduced by 100% from 9%
t0 0.00%.

100%

Was the process standard deviation reduced?

Before/After Capability Comparison for Before data vs After Shift

Siimmans Rannrt

Capability
Analysis

I-MR Charts -

Confirm that the Before and After promss conditions are stable. EVldence 1

Bofore I -MR chart
2 012
Ew = e e
£ T e i
§|M4 A a
wt= J\ﬁ Aprs 1
5 ey
R DNt BV AT I e S| [ N N

1 4 7 W B w W 2 22 24 3 M 1 4 T L 13 L3

Acid Dosage Requirements
0.084% > 0.025% arget Upper Spec
* * 0.058
Pr. 3 Characterization
0 005 o1 > 0.5 Statistics Before After Change
| | Mean 0.083567 0.025174 -0.058393
Yes | No StDev(overall 0014752 0.0058748  -8.88E-03
P < 0.001
Actual (overall) capability
Did the process mean change? Pp * * *
Ppk -0.58 1.86
9085 01 2085 ZBench 73 559
| | % Out of spec 95.85 0.00
Yes I | No PPM (DPMO) 958461 0
P < 0.001

Actual (Overall) Capability
Are the data below the limit?

USL

Before

95.85% > 0.00%

Defects

Sigma Shift
« The process standard deviation was rec 7. 3 2 (0}
0.05).

« The process mean changed significantly (p < 0.05).
Actual (overall) capability is what the customer experiences.

Potential (within) capability is what could be achieved if process shifts
and drifts were eliminated.

Capability and Performance

Comparison (before vs after)

Plantation

The final improvement was validated
during Pilot Plant Trial at SD Austral using

following tools:
« 2 Sample T-Test

+ Before/After Capability

Comparison Diagnostic

Evidence 3
2 Sample

T-Test
Mean Test

. |s Before data greater than After Shift 7

The mean of Before data is significantly greater than the
mean of After Shift (p < 0.05).

90% Cl for the Difference
Is the entire interval above zera?

0000 s 0020 0.045 0060
Distribution of Data
Compare the data and means of the samples.
Before data
==
After Shift

i

-

0015 0030 0045 0060 0.075 0080 0105 0420




Final Solutions or Improvements

RISE

Plantation

Additional
Potential
Benefits

Additional Benefits

Better RBDPO Quality

Additional
Benefits
Anticipated

Additional Potential Benefits Anticipated

Improve End Product Quality (Olein and Stearin)

Improve Rework Process (Refine process)

Improve End Product Stability

Reduce Processing Cost (Consumption of Bleaching Earth)

Lower Oil Loss in Spent Bleaching Earth
(SBE)

Reduce Environmental Impact
Reduce Oil Loss
Improve Cleanliness in SBE area

Lower Waste Generation Spent Bleaching
Earth (SBE)

Reduce Environmental Impact
Reduce Spent Bleaching Earth Disposal Cost

Higher Plant Throughput

Increase Company Revenue

Minimize Downtime
(fully degummed oil)

Reduce un-panned downtime

Reduce Maintenance Cost (Unplanned Downtime)

Require Less Monitoring

Minimize Re-planning activity due to Un-planned Downtime

These are the potential benefits anticipated after we conducted pilot trial




RISE (&

Implemselntation
Result Verification




Solution/Improvement Implementation -
RISE

Plantation
Process (P) / System (S) Before Changes " After
prior to
solution

P - Increase mixing rate  Static Mixer Dynamic

Mixer

Calibration
SOP
S.- ) ) Inc_onsi_stent Established,
Phosphoric acid calibration MSA study

dosing system every 6 months,

Integration Log s

Sheet
S - th)sphoric acid data 2 decimal points 3 decimal points
collection measurement
S - Pump monitoring Daily monitoring Hourly monitoring
frequency
P- Degumming piping
Sl & SCH 80

elbow thickness




Solution/Improvement Implementation RISE

Plantation
Performance
Indicator

Performance Monitoring Management

CPO Flow 1 L0 Flicesr_2
1 . 9 " = 1 — BCL=330
Refinery Plant | Fiw A .
= T _FE ™y 1 - - - Hemls
Throughput 5 | 3s == N e T W A F |
fr ]
T o ..l... ® . L. |u::_—-:um
Eesfowe dat Afer Shif
|
H H 2 u". ; A -1-,.'- P
2 Phosphoric Acid o [F] = e e B GER
Dosage |z - i )
o - e we

3 - % baseline Control Ph
. ; |
Bleaching Earth
Dosage ./'-k/'/ |

\ L
VA AR

Lower bleaching earth dosage produced reduce oil loss in spent bleaching earth

Dosage
Individual Value
S

i oime
4 | Colour: Olein & RBDPO e )
(Refined 0Oil) S 1 Refined oil colour

1
I below Upper Spec System
:: Limit of 3.0 Red change
1 makx. —
I
1

a5 2% FL ]

Colour




Project Results p—
RisSE
90:50 Guideline Rule Plantation

1)90% Improvement when current Sigma Level (Z) < 3 Sigma Level —
) 2000 1mP J (2) g - Breakthrough

2) 50% Improvement when current Sigma Level (Z) = 3 Sigma Level
Target

INDUSTRIAL
STANDARD Current

USL ANA
T L] Process Capability

dosage

0.4

95.85% Defects
0.3

BREAK
THE

0.2 |

Density

BREAKTHROUGH
TARGET

014

X average

0.084%

0.0

0]
Sigma Level Z

Breakthrough
e Current Break Actual
0.4 | Process Capability Through
Target

0.3 |

0.00%

9.59%

95.85%

0.084%

IMPROVE

Density

0.2

Sigma

Level -1.73

0.1
Average

Dosage

X average

0.025% 0.025%

0.039%

9.585% DE'ect

0.0

0 1.306
Sigma Level Z

Mean reduced from 0.084% to 0.025%, Standard Deviation reduced from 0.0148 to 0.0059.
Sigma Level increased from -1.73 to 5.59 (increment of 7.32).
Out of spec reduced from 95.85% to 0%.




Project Results —
. RISE

Plantation
Egrtrtl ‘ Benefits
Killing 3 Birds os
WIth Phosphoric
one stone Acid
Project i
Plant Additional
) i Benefit
TS .
ed»
Chain Reaction Observed
5\-;0
Lo Agdfri?_;gr 43}2
chain enefi
reaction | — OLEIN
}—'W BLEACHING g DEODORIZATION = Throughput ﬁ
Acid Dosage @ BE Dosage BPO Quality ﬁ RBDPO Throughput V_—. STEARIN
(SLURRY} ﬁ >

Throughput ﬁ

Acid Cost @ BE Cost Q, BPO {}
— Throughput
INNOVATION : 90% Phosphoric Acid




Team Selection and Preparation —
P RiSE

What
- Plantation
PROJECT GANTT CHART deadlines &
deliverables? i
Oct Nov Dec Jan Feb Mar Apr May Jun July Aug Sept Oct

Deliverables 2015 | 2015 | 2015 | 2015 | 2015 | 2015 | 2015 | 2015

DO01: Define opportunity

D02: Create project charter

D03: Financial impact reconciliation

- Planned

On Going

DO4: Project Communication

MO1: Conduct Dosing System Study Completed

MO02: Verify process normality & capability

TGRO1: Tollgate review by BB#1

AO01: identify, Screen & verify KPIV through
statistic test

TGRO2: Tollgate review by BB#2

102: Generate implementation plan

103: Conduct the improvement implementation

CO1: Verify the improvement & comparison

TOTAL MAN DAY = 300 Days
Planned = 330 Days
No Of Meetings = 14 Meetings

CO02: Establish control plan

C03: Project handover, closure & handover

The project has been conducted according to the planned time schedule and currently
on track with the designated time frame



SD Austral Throughput Performance RISE

What "
deadlines & Plantation
deliverables? L
I-MR Chart of CPO Processed by Stage
Before After
: UCL=1076
1000
(0] Y —
3 g0 X=839
>
E LCL=602
3 600 =
>
©
£ 400
200 Mann-Whitney Test and Cl: CPO Processed_After, CPO Processed_Before
1/7/2013  21/8/2013 6/10/2013 26/11/2013 17/1/2014 4/3/2014 22/4 ..\ oo ... N dedies
Date CPO Processed Before 342 749.88
Point estimate for nl - n2 is 108.74
Before ;5;03535568': CI for nl - §2 is «(90.43;133.95)
6007 Te;t of ni =n2 vs nl # n2 is significant at 0.0000
11 L
i ]
o, 450 1 1 ;i -
()] i
c 1 1
© |
® 300 1 |
o 1 i | UCL=291.1
= ‘ '
(@]
= 150
! i i MR=89.1
4 i
0 j LCL=0
1/7/2013  21/8/2013 6/10/2013 26/11/2013 17/1/2014 4/3/2014 22/4/2014 8/6/2014 9/9/2015 7/11/2015
Date

Both Austral and GTM have recorded increase




Sime Darby Austral Processing Layout RisE
Harvesting benefits calculation Darby

Plantation

Harvesting?

Phosphoric Acid

Reduction of Phosphoric Acid consumption :

= Daily SAP CPO Processed x (Current average Monthly dosage — Baseline dosage) x (Phosphoric acid price per tonne)

= Daily SAP CPO Processed x (Current average Monthly dosage — 0.0835%) x (RM 3600 per tonne)

Additional Profit Margin

Additional Olein :

= (Daily SAP CPO Processed — Baseline SAP CPO processed Apr, May & June 14) x (Minimum Refinery Efficiency) x (Monthly average
performance fractionation F1 & F2 combined) x (Minimum Fractionation Yield) x (GTM Olein sales price — (Average CPO price for the
months + SDA Processing Cost)

= (Daily SAP CPO Processed — 749.88 MT/Day)x (94.886%) x (Monthly average performance fractionation F1 & F2 combined) x
(75.254%) x (GTM Olein sales price — (Average CPO price for the months + RM 135)

Additional Stearin :

= (Daily SAP CPO Processed — Baseline SAP CPO processed Apr, May & June 14) x (Minimum Refinery Efficiency) x (Monthly average
performance fractionation F1 & F2 combined) x (1- Minimum Fractionation Yield) x (GTM Stearin sales price — (Average CPO price for
the months + SDA Processing Cost)

= (Daily SAP CPO Processed — 749.88 MT/Day)x (94.886%) x (Monthly average performance fractionation F1 & F2 combined) x (1-
75.254%) x (GTM Stearin sales price — (Average CPO price for the months + RM 135)

The calculation have been discussed and agreed by SD Austral, PSQM , GSQM, GTM and R&D.
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Potential
Benefit at
Closure

Acid RM527,903
9 o
3 5
= Bleaching
2] e 1014%  0800% = ‘ 0.70% RME62,368
- Dosage O
Thr?Pt;gfgput 749.88 850.00 911.93 RM2,234,548
Margin) tonne/day tonne/day tonne/day /year
Satisfied & delighted RM
i customers and Enculturation Total L_SS
2 stakeholders of Benefit 3,624,819 /ycar
= improvement
B Greener products & performance
£ and better image of oriented Total Profit RM1,153,346
company to Jan 16

Conclusion: gB!ﬁ
Based on results obtained at closure, the Potential Benefits t&:' ure.
increased significantly (compared to Potential Benefits at Initial): '
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ADDITIONAL POTENTIAL SOFT

BENEFITS Soft benefits were inveterate through positive

feedback received from the CSI Survey from our

Operating Units.
Customer Satisfaction Improvement

Better RBDPO quality

PNB GROUP -

QUALITY -~

INITIATIVES
2 B ¢

KUMPULAN
|

Minimize Downtime - Fully Degummed Oil

Customer Satisfaction Index — FY 14/15

Al |l

ol o= P [ -~ - FY 13/14

BT | et i - [ B I Baseline
..- il 'o -‘-“
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Sustaining and
Communicating
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Communication to All Relevant Stakeholders
(to create organization’s culture)

Plantation

) Evidence of
Monthly Management Meeting sustaining
; " the changes

Monthly Management Meeting

Discussion on the Phosphoric Acid Consumption,
monthly production cost and all relevant
improvements in relation with this project was become
one of the main agenda. Management was closely
monitor the impact of this project to the overall
production process.

Production Weekly Briefing

After all of the improvements implemented, it were
communicated to all internal stakeholders.

Weekly meeting become one of the common ground to
share all of the progress, conflict and issue in regard
with the project.

Communication Board

To make language visible and accessible for all staff,
we display all improvements (kaizen sheets) into our
information board where all of our staff can refer to
and to boost our staff motivation for future
improvement.




Sustaining Results Over Time

Tools

Sustainability Management
System (SMS)

- G

Toke Solesforce vilh you wherever you go.
Runyour b alesorcel

Control Panel Display

Indicators

Dosage of
Phosphoric Acid

Bleaching Earth
Consumption

Quality of Refined
Oil

% Refinery
Utilization

Niagara Filter
Change Over Time

RisE

How To Measure?

Amount of
Phosphoric / Total
CPO Processed

Amount of
Bleaching Earth/
Total CPO
Processed

PV
Color Phosph
AV orus

Actual/ Design

Time in between
change of Niagara
Filter Leaf

Data
Interval

> Daily
> Monthly
» Year To

date

Plantation

How Control

Color Coded
Measurement

Great

Alert!!

Alarm!!!
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Transfer
= ||
Research & Docu menE S Y——
DeVEIopment (R&D) - STRICTLY CONFIDENTIAL
Colloquium Darby R, NEW PROCESS

OVERVIEW
FY14/15

Ta redur e af horic Aci mming
Praces: |5:|A ( Klamh scl\ 70.074% to uoss%mrwynp ssssss

PNB GROUP
QUALITY
INITIATIVES

Communication
to stakeholder

Quality
Competition
2015
ﬁime Darby W@rld @ =
' A Carey Owl Knights R&D Technical
@l_n?ﬁ L\x_ Review Committee
;_&%\J rTmeéL
ﬁ ‘D Sime Darby World
k ment T{a'_u_a Q
1R @ﬂ‘%g&'e?}“ Magazine
Winses M) —
Yearly Sustainability
Report
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Sime Darby Group Sustainability Day

Official Project Closure and Handover
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Sime Darby

yvakin

raih RM775 juta

Razali (e
bersama pa

» RM400 juta
manfaat
terkumpul
sejak 3 tahun

4 kiri), Mohd

Bakke (tujuh dari kiri) dan Az
Knights selepas

kualiti produk menerusi
pembuangan sisa, Kecaca-

tan dan kesilapan
Ketua Kecemerlangan
Operas Darby. Az-
hah Mohamed Noor.

manfaat lebih RM4a00 ju-
ta

bersama pasu

» RM400 juta
manfaat
terkumpul
sejak 3 tahun

Oleh Mahanum
Abdul Aziz
mahanum_azizgbh
com.my

ime Darby Bhd opt-
mis mampu menca-
pai sasaran untuk
meraith jumlah manfaat
terkumpul RM775 juta
menjelang tahun kewa-
ngan 2016/2017 menerusi
pelaksanaan program Le-
an Six Sigma (LSS
am yang diperke-
nalkan konglomerat itu
pada 2013 adalah strategi
pengurusan perniagaan
untuk meningkatkan pen-
dapatan, mengurangkan
kos dan meningkatkan

1 Carey Owl Knights selepas

kualiti produk menerusi
pembuangan sisa, kecaca-
tan dan kesilapan

Ketua Kecemerlangan
Operasi Sime Darby, Az-
man Shah Mohamed Noor,
berkata dalam tempoh ti-
ga tahun pelaksanaan
program itu, pihaknya su-
dah mencatatkan jumlah
manfaat lebih RM400 ju-
ta

Penjimatan kewangan

Katanya, program itu di-
laksanakan secara menye-
luruh merentasi semua
bahagian perniagaan
kumpulan yang memba-
bitkan kumpulan pekerja
yang terlatih dan bermo-
tivasi melaksanakan pro-
Jjek mengikut set langkah
mencapai sasaran khusus
dalam penjimatan kewa-
ngan.

“Berdasarkan prestasi
semasa, kami yakin mam-
PuU mencapai sasaran jum-
lah manfaat terkumpul
RM775 juta lebih awal” ka-

tanya selepas majlis pe-
nycrahan bendera M.

sia kepada Pasukan S
Darby dikena
x

najuan

Kualiti dan Kemr
MOAZQN (€NGM Gar Kiriy, Mona SORRE Tyt dart Rird dafl AzdwiT SHaA Yira iy wdiim

tanya selepas majlis pe-
nycrahan bendera Malay-
sia kepada Pasukan Sime
Darby dikenali Carey Owl
Knights di Kuala Lumpur,
semalam.

Pasukan itu akan me-
wakili Malaysia di Pertan-
dingan Anugerah Pasukan
Antarabangsa Cemerlang
(ITEA) ASQ 2016 yang di-
adakan sempena Persida-
ngan Dunia mengenai
Kualiti dan Kemajuan
(WCQI) di Wisconsin, Ame-
rika Syarikat, bermula 16
hingga 18 Mei ini.

Pada majlis itu, turut di-
adakan penyampaian
Anugerah Juara Industri
bagi Produktiviti, Syarikat
Berkaitan Kerajaan (GLC)
kepada Sime Darby oleh
Perbadanan Produktiviti
Malaysia (MPC) serta pe-
nyampaian penghargaan
kepada Azman Shah ber-
ikutan sumbangan beliau
terhadap pembentukan
Pelan Hala Tuju Produk-
tiviti Nasional.
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American Society for Quality

2016 International Team Excellence
! Award Finalist

ASQ@ “Organizational Impact”

Sime Darby - RISE

Ris E Sime Darby Innovation Award 2016

Institute of Chemical Engineer

Y Palm Oil Award - IChemE Malaysia
Malaysia, Finalist B Awards 2016
AWARDS |

wiww icherme .org/ maloysioowands

2016 | |
Finalist™ Sustainable
Technology

|ChemE Award Finalist




Sime Darby RISE
3P Policy Partation

Future
SD Sustainability is a company’s
commitment to operate in an
economically, socially and
contaminant

environmentally sustainable
manner whilst balancing the

interests of a diverse range of

stakeholders - holistic.

Higher customer
confidence on product
Lower chemical
consumption
Lower waste
generation

superiority

This project also impacted and created value to stakeholders by upholding Sime Darby’s 3P
Policy which displays Sime Darby’s commitment to operate in an economically,
environmentally and socially sustainable manner whilst balancing the interests of a diverse
range of stakeholders.

Lower CO, footprint
Greener product




The Fun Time RISE

Please sit back, relax and enjoy Plantation




Thank you

“Without data you're just
another person with an
opinion”

- W. Edwards Deming

RISE

Plantation




Thank you

-THE END-

Plantation




