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Scaling Lean Six Sigma Tools
Across An Enterprise

Krissy Key
Transformation Data Engineer

Indorama




Introduction

Krissy Key | Transformation Data Engineer

Seasoned Engineering professional with nearly 20 years of
experience excelling in engineering, problem-solving, Lean Six
Sigma, communication, and organization. Proven track record
in transforming ideas into reality, resolving complex challenges,
and driving efficiency through structured processes. Adept at
fostering transparent communication, building strong
relationships, and ensuring optimal project execution. Joined
Indorama Ventures in 2017 as R&D Program Manager followed
by Transformation Data Engineer in 2024.
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a.k.a...Problem Solver

Indorama Ventures Worldwide Locations
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Indorama Ventures

in numbers 9
117 locations

5 continents

31 countries

About 26,000 colleagues
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CPET Indovinya Fibers

Americas

Brazil Uruguay
Mexico USA

EMEA

Bulgaria Luxembourg
Czech Republic  Netherlands
Denmark Nigeria
Egypt Poland
France Russia
Germany Slovakia
Ghana Spain
Ireland Turkey

Italy UK
Lithuania

APAC

China Myanmar
India Philippines
Indonesia Thailand
Israel Vietnam

Combined PET

Only integrated player in Europe
and fully integrated player
in North America

Global leader in PIA
(20% market share)

Source: IVL Company data

Indovinya

#1

Americas’ fabric
& home care
ingredients
provider

Fibers

#2 #1

in Bico fiber (19% in staple fiber
market share) ASEAN
(17% market
share)
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Overview

In layman's terms, "Is the plant making good product?"

In Lean Six Sigma terms, we ask the following:
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Overview

In layman's terms, "Is the plant making good product?"

In Lean Six Sigma terms, we ask the following:

What is the Process Capability

Voice of the Process
UsL ucL Mean LCL LSL
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PROCESS WIDTH
"\.\\ ' Voice of the Customer
Calculate the Cpk
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Overview

In layman's terms, "Is the plant making good product?"

In Lean Six Sigma terms, we ask the following:

What is the Process Capability Is the Process in Control

Voice of the Process

UsL ucL Mean LcL LSL -
I I Sp | Cause
| | | [ B LI ' e
l | I 2] [+] l\\.\\
I l I ﬂ'—‘*-—'—!—,———-——-.—-—.—--— \\\\:n‘
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. Voice of the Customer I
Calculate the Cpk Create an SPC Chart
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Overview

In layman's terms, "Is the plant making good product?"

In Lean Six Sigma terms, we ask the following:

What is the Process Capability Is the Process in Control Can the Process be Measured

Voice of the Process ACCURACY

UISL ucL Mean LcL lISl - —_ Low

l | T | 8 e ‘ AR AR

| | | . .

| | | T——__._l_—_‘._—._“ ,'m é @

| | | e Y v ° Variation B

| / | [ o g ApE
I p::m szv;':f,m o R B S— S — r \ f \

: DESIGN WIDTH : - @j
Calculate the Cpk Create an SPC Chart Calculate the Gage R&R
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Developing Lean Six Sigma Reports in Seeq

From Single Idea to Growth Mindset

LEGACY REPORT NEW SEEQ REPORT
. f":_"‘-. -
i h.
= \ Y
Does the Seeq Calcuation ! '!
equal the Legacy Calculation I

Tip: NO Tip:
Validate that the raw Identify User Defined
data is setup correctly Functionsto simply
prior to starting growth and replication

conditions and
calculations
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Lean Six Sigma Formula

(USL - LSL)

Cp =

6G -
ol - (USLH—X)
3o
CpL - (X —{LSL)
Jo

Cpk = Min(CpU,CpL)

What is the Process Capability
Calculate the Cpk

zzzm

Feb 1

FM EST

S Name
Filtered Condition
Test Results
Upper Spec Limit

Lower Spec Limit

|||||| 1 Wiean LEL

=

* B L
'''''''' .
B bl WALIT
e ik
®
SeeqQ Formula
Jan 6 Jan 8 Jan 10 Jan
EST
; Oct 28 Mow 11 Nov 25
S Name <
22 Monthly
M, Average Data
M, STD Data
M, CpK Data
CpK SC
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What is the Process Capability
Calculate the Cpk | Create an Asset Tree for All Products & All Attributes

: ™~
_.-"'f-

| -
B0 da la N +la fe I-iu
Asset Swapping Attribute Table
al ¢’ A Trend CpK SC CpK 5C CpK SC CpK SC
M, lehs Attribute 1 Attribute 2 Attribute 3 Attribute 4
Simple Condition Chart Vi
7 10/1/2024 3 25285 0.4134 0.0732
11/1/2024  2.1555 0.5684 0.7974 0.4425
CpK SC
12/1/2024 - - -
10/1/2024 3
11/1/2024  2.1555 1/1/2025 2.3437 0.9013 0.7116 0.6046
12/1/2024 - 2/1/2025  2.5968 0.6193 2.5055 0.3598
1/1/2025 2.3437 3/1/2025 3.1748 1.2283 1.372 0.2962
2/1/2025  2.5962 4/1/2025 - - - _
D 28> 3/1/2025  3.1798
T T Completed Cpk value for one product, one line & one
@ attribute in SEEQ. Approximately 10 steps or 10 minutes.
e . . :
Want to scale to all products and their attributes at Auriga.
—’ . . .
QS Example: 150 products, minimum 3-4 attributes each
@2

< >50,000 Minutes SAVED! >
L XY X e @ ©
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Is the Process in Control T ——
Create an SPC Chart (Statistical Process Control) *'_.}‘“. v PP

Vi wron

Lean Six Sigma Formula Seeq pata S5eeq Formula
UCL = target + 3*standard deviation

O £ Name $

LCL = target — 3*standard deviation . . O™  sTDData
- O M minuslsd
Western Electric Rules — 5 OM  minus2sd
Rule 1: Any point beyond Zone A Rule 2: two out of three consscutive I:' NV minUS3Sd

points fall Zone A or bayond

Feb 26 0 plusisd

L PM EST O M plus2sd

O M. plus3sd

ct 14 Oct 28 MNow 11 Now 25

O M Western Electric 1

RVIIIIIRIININDIDRINDYND
DR A AR ] Q
X X X X X X X X X X X X X X X

] £ Name £ O M Western Electric 2
Rule 3: Four out of five consecutive Rule 4: Nine consecutive peints on I:l EE ProductCondition I:l 'Illi'ql,- Western Electric 3
points fall Zone B or beyond the same side of center line (mean) %
e 7 B AR . M. Test | M, Western Electric 4
"""""""""""""""""""" [ Test Max
&/“f ------------ %M O M Moving Range
Xy a X O M Test Min 0 M Moving R A
______________________________________ ovin ange Average
tq ________ ’\»\/ F ___________________ O M. Target &rane &
A . el O M Moving Range UCL
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Is the Process in Control

Create an SPC Chart | Create an Asset Tree for All Products & All Attributes £

Individual Moving Range (I-MR) with 4 Western Electric Rules

i Tu
[~ — e
_i L ]
| - .
o — e — . 1_..;..1_ ........ .._' ................... f. .__.!__
B S
]
: .| ————— M J—
. (1] .‘ ] [ U 1 AN ATAEN V4 .
P SRR ' ™ ., WA |, LV, 0 O § SRS B ._44._'4.41_;_.#
17 uld

|

Out of Control Points marked in Red to take action!

Swappable Asset Tree? YES!
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Is the Process in Control — e
Create an SPC Chart | Create an Asset Tree for All Products & All Attributes [ ¥ -

Individual Moving Range (I-MR) with 4 Western Electric Rules
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Out of Control Points marked in Red to take action!

Swappable Asset Tree? YES!

—_—
Max, Min, Target, Test, Western Electric 1, W
------------------------------------------------------------
R .'.'.\
el S
® gfjﬁ >
@22
@22 T, PO ) -
" A et NN NN
@ 2 ﬁ > :A‘—; —A;M‘;Ei-j B By . ir o 'o P o'u
Creating One and Done Solutions
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Can the Process be Measured e

Calculate Gage R&R | Create an Add-on tool | A AR
€

Variable Gage R & R Study @Ex) Nested Gage Add-on Inputs

Part Allocation From Any Population

Nested Gage Study (Repeatability)

TR TE I * Traditional Gage R&R

A minimum of two measurements/part/operator is required

Three s better! Please select the time window to collect data. stu d ies re qu ire p I ann ed
-m@ 202410 experiments, time and
1 op < 2024/10/07
: e opF;rators to’execute then
;@@@@@@@@@@\H ST — 2025/04/05 analyze
‘E 3 | |
Tzl Please select the inclusive data filters (conditions, optional)
INDORAMA
Filters
AIAG Standards for Gage Acceptance @'VEX) ,
Please select operator variable
Here are the Automotive Industry Action Group’s definitions for Gage acceptance.
%Tolz:lnce % Contribution System is.. Operator
., * Use the Gage R&R Add-On
10% or less 1% or less Ideal ease select test results
- to analyze real time data
10% - 20% 1% - 4% Acceptable esult 1 .
from everyday operations.
20% - 30% 5%-9% Marginal
Result 2
30% or greater 10% or greater Poor
INQQ’SAMA. Result 3 (optional)
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Can the Process be Measured

Calculate Gage R&R | Create an Add-on tool

Measurement by Part

Measurement by Operator

Variation Component
100

Measurement by Part

mmm % Contribution 245 . T :
a0 mm % Var. Study . ot .
L) E 24.0
g %0 Eas @
c [ .
£ 2 23.0
@
= 225 o
20
22.0 .
., N .
Repea. PP 1 2 3 4 5 6 7
Part
System Measurement by Part
— UCL=1.3391
125 ——- avg=0.4100 245
o 1.00 — LCL=0.0000 E 24.0
Z 075 £235
o e
g o050 A — 2 23.0
3oz Lo 0 \/ | — 225
0.00 2.0
1 2 3 4 5 6 7 8 System
Part
System Iteration MeasurementxPart
245 a P — UCL=24.4770 24.5
\/ e ayg=23.7063
D 240 — Lcl=22.0355 240
2 -
o 235 P \ / £ 235
[=9 [}
E 23.0 = 230
&
225 22.5
22.0 22.0
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7
Part Fart

Sample Avg

Percentage

100

Sample Range
L] e

-

245
240
23.5
23.0
22.5
220

Variation Component

Repea. PP

System

7 R

2 3 4
Operator
System
e .
1 2 3 4
Operator

Measurement by Operator

. L [
% Contributi
- ontribution 245 ?

e % Var. Study ’ ™
24.0

23.5
23.0
22.5
220

Measurement

Operator

Measurement by Operator

— UCL=3.8947
--- avg=1.1925
— LCL=0.0000

24.5
24.0
235
230
225

Measurement

220

System

Iteration MeasurementxOperator

— UCL=256744
--- avg=23.4325
— LCL=21.1906 5435

& 24.00
=
2375
2350

23.25
1 2 3

Operator

Indispensable Chemistry
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Ready, Set, GROW!

Data Scientist & Lean Six Sigma Community
Driving Value with Advanced Solutions Through Deployed Asset Trees & Add-on’s

AIA Program Lead

SHAP Chart & MoOeling: Released

No-Code user View:
SHAP & PDP Chart 8 Seeq

IVL Leadership Team

2. Forest Anomaly Detection: Sept 2024

\ L ' : - | t:. a;;: Release

Indispensable Chemistry - ‘ - .

+ Rafael Limones Ayllon - IVQ {(4CBA Optimizer)

* José Franciaco Cazares Marroquin - IVPM
{CLPM Control Vatve)

3. Seeq 1o Big ML back to Seeq

Beta Stage - Faster ML capabilities

B Seeq

4. Variance Inflation Factor & Correlation Analysis

Alpha Stage - Faates ML capabilnting

© Indorama Ventures 2025 . @



Continuing our Growth

Need Something More that You Don’t See? Feature Request Portal New IVEX Tools Being Released
May 2025
A B\
Additional Feature Request - SeeqAThon (® SPCAccelerat Sooq addom )
Handle multiple requests by organized approach h = *f"r'f_‘e rator q,_
Create Statistical Process Contrel (SPC) control
Limited team needs structured \charts and apply run rules J
approach
Seeq Userw/ |dea T T /] N
® [ I R T = B Variance Inflation Factor ) ey
T —_— o:. e e a‘ Analyze the WIF of the independent variables :;:. -’.o ;'!‘
. = N N ol
Feature Prioritize Request
R;g::?* Review SeeqAThon Request in Power based on value ~N

. d labili (= Hp T
BI (Coming Soan) and scalability Process Capability for Asset Trees :
:
1

Calculates and graphs process capability for

\-sut'u:u'ed azzet trees setup in workbench

g j . )
B One-way ANOVA f‘\
One-way ANOVA, Normality test, and more

. J
s N

B Nested Gage Study
\ Meazurement repeatability study )

See Sherri Goodwin’s presentation “Optimizing Data Science Deployment for Velocity of Value @ Scale” for more insights on
how we apply lean manufacturing to our Data Scientist Community

Indispensable Chemistry - ‘ - ‘ © Indorama Ventures 2025 Q
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Before You Leave Today, Remember...

Lean Six Sigma Ninjas Solve Once & Share Tools Across the Enterprise
Delivering Velocity 2 Value @ Scale Through Talents & Passion
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Before You Leave Today, Remember...

Lean Six Sigma Ninjas Solve Once & Share Tools Across the Enterprise
Delivering Velocity 2 Value @ Scale Through Talents & Passion

Seeq Analytics

* Clean, analyze and visualize live
production data in Workbench

* Use low or no code formulas to develop
analytics one time

e Set action notifications

Indispensable Chemistry - ‘ - ‘ © Indorama Ventures 2025 @




Before You Leave Today, Remember...

Lean Six Sigma Ninjas Solve Once & Share Tools Across the Enterprise
Delivering Velocity 2 Value @ Scale Through Talents & Passion

Seeq Analytics Explosive Mindset

* Clean, analyze and visualize live “I’'m GREEDY! Can | have this analysis for all
production data in Workbench products at my plant? YES!”

* Use low or no code formulas to develop
analytics one time

e Set action notifications

* Develop Asset Trees in Data Lab

* Share Python code plant to plant
* Scale from One to Many FAST

Indispensable Chemistry - ‘ - ‘ © Indorama Ventures 2025 @




Before You Leave Today, Remember...

Lean Six Sigma Ninjas Solve Once & Share Tools Across the Enterprise
Delivering Velocity 2 Value @ Scale Through Talents & Passion

* Clean, analyze and visualize live “I’'m GREEDY! Can | have this analysis for all * Format reports in Organizer and
production data in Workbench products at my plant? YES!” set to automatically update

* Use low or no code formulas to develop * Share across your organization

analytics one time .
* Focus on problem solving and

continuous improvement

! | L — 1111
] o 2 NEREEE

!
- = ,- \',3,‘!'.

e Set action notifications

* Develop Asset Trees in Data Lab

* Share Python code plant to plant

 Scale from One to Many FAST ’"‘\ | N‘\

Indispensable Chemistry - ‘ - ‘ © Indorama Ventures 2025 e




Thank You

&
Let’s Conneqt
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