PCEME.,

=,
“IIBS
=
D £

/,
N . 22

Ny

g\TY Of

o

To Reduce Downtime in the Sugar Plant By Applying

Six Sigma Techniques.
(HAQ BAHU SUGAR MILL)

Submitted to:
Mohsin Raza

LECTURER
(UMT) Lahore

Prepared by:

Faez Rasul
.Qasim Rahim

September,2014




=
Contents
EXECULIVE SUMMIAIY ....iciiiciie ettt ettt et e st a et e e s e te et e e st e sbeesaesneentaenaesseenneeneenrens 1
INErOAUCTION ... Error! Bookmark not defined.
DefiNe PhaSe ......cccviiiiiiece e Error! Bookmark not defined.
What Is the Problem and Customer WantS------------=-=-nnnnmm e L Error!
Bookmark not defined.
1. Define Phase ..o Error! Bookmark not defined.
1.1  Six Sigma Project Charter..........ccoccveveiieveeiesieere e Error! Bookmark not defined.
1.2 Communication Plan........ccccccveiiiiiieiie e Error! Bookmark not defined.
1.3 Process FIOW Chart.........ccccocviiiiiiiciic e Error! Bookmark not defined.
1.4 SIPOC Diagram for defective Unit Cycle ..........ccccevvenens Error! Bookmark not defined.
MEASUIE PhaSE ........coviiiieiie e Error! Bookmark not defined.
Establishing the Current Baseling----------===ssmmmmm e L Error!
Bookmark not defined.
2 MEASUIe PNASE .......ecviiiiecciec st Error! Bookmark not defined.
2.1 Current Sigma Level .......ccccvevviieiieecece e Error! Bookmark not defined.
2.2 Defining Outcome and Factors Influencing............ccccceeue. Error! Bookmark not defined.
2.3 Defects and their possible CaUSES..........ccccveveeriiereriieneennns Error! Bookmark not defined.
2.4 Measurement System Analysis (MSA).......ccccoeevveieiivennnns Error! Bookmark not defined.
2.4.1 Using the Latest Technology ........ccccooeviiiiiinniinieiiens Error! Bookmark not defined.
2.5 Evaluating the INflUENCe .......ccooiiiiii s Error! Bookmark not defined.
2.5.1  Months vs. Total LOSS .......ccevverieiieireie e e Error! Bookmark not defined.
2.5.2  Month vs. DOWNtIMe .........ccoeeveiiieiiie e, Error! Bookmark not defined.
2.5.3  Defective Unit vs. Downtime...........ccceveevveiinenieenen. Error! Bookmark not defined.
2.5.4  Defects vs. DOWNLIME.........cccoiverieiieiieie e e Error! Bookmark not defined.
2.5.5  Operator vs. DOWNLIME.........ccoeiiiiininiiie e Error! Bookmark not defined.
2.5.6  Operator Qualification vs. Downtime ............c...c....... Error! Bookmark not defined.
2.5.7  Cause of Defect vs. DOWNLIME........cccoeveviveieerieiiennn Error! Bookmark not defined.
2.5.8  Category of Breakdown vs. Downtime ...........c.c.coc..... Error! Bookmark not defined.
2.5.9 Cane Flow Rate vs. Downtime..........cccccceevvevneeiinennn. Error! Bookmark not defined.
2.5.10  Shift vs. DOWNLIME ......cccovviiiiieececeee e Error! Bookmark not defined.

2.5.11 Day VS. DOWNIIME .....ocviiiiiiiieie e Error! Bookmark not defined.




2512 OEM VS. DOWNEIME ...ccooeeieeeeeeeeeeee Error! Bookmark not defined.

2.6 Test of EQual VarianCe...........cccovvevueiieesveie e e ee e Error! Bookmark not defined.
ANAIYZE PNESE......ceeieeiecie et Error! Bookmark not defined.
Analyzing the Causes 0f DefeCtS-------------mmmmmmmmmme e Error!
Bookmark not defined.

3. ANAIYZE PhaSE.....c..oiiiiiie e Error! Bookmark not defined.

3.1  Critical Factors Influencing the Y.........cccoovevviievieciesiennns Error! Bookmark not defined.
3.1.1  Critical Cause of DefecCt ........cccevvivevveiiiieieeeceen Error! Bookmark not defined.
3.1.2 Cane FIOW Rate .....cccccovvvieeiiecic e Error! Bookmark not defined.
3.1.3  Operator Qualification............ccccovvveivereiiieieeie e Error! Bookmark not defined.
3.1.4  Critical Crushing Months ..........ccccoovviviiieiiiieceen Error! Bookmark not defined.
3.1.5  Critical Crushing Days .........ccceveivrniniinieiesie e Error! Bookmark not defined.
3.1.6  The Most Critical Shift...........ccccoovviiiiiiiiee e Error! Bookmark not defined.

3.2  Key Process Variables ..........cccooeviviieiiieiiicie e Error! Bookmark not defined.
3.2.1 Key Process Input Variables...........cccoooivviiiinnininnienns Error! Bookmark not defined.
3.2.2  Key Process Output Variables...........c.ccccooveriviiiinennnn Error! Bookmark not defined.

3.3 Scatter Plots of Variables...........cccccevviieniieii e Error! Bookmark not defined.
3.3.1  Scatter Plot of Downtime & Cane Flow Rate.............. Error! Bookmark not defined.
3.3.2  Scatter Plot of Downtime vs. Month ............ccccccevene. Error! Bookmark not defined.

3.4  Regression Analysis of Variables.........c.cccoocvviviiieiiienns Error! Bookmark not defined.
3.5  Process Capability AnalysiS........cccovviiiiiininnienieieenins Error! Bookmark not defined.
IMPrOVE PhaSE........ccieiieiiee e Error! Bookmark not defined.
What Needs To Be Done and Experimenting SOIUtIONS=----=========nnnnmmmmmmmmmmmmmmmmmmemeeee L Error!
Bookmark not defined.

4. IMProve Phase ........ccceiviiiiie e Error! Bookmark not defined.
4.1  Design of EXPEriments.......ccooovieeiiiinnienenie e Error! Bookmark not defined.
CoNrol PNESE......ceeiieiieciere e Error! Bookmark not defined.
Control the Performance of the revised Process---------  =mmeemmmmmmmmee Error!
Bookmark not defined.

5. CoNtrol PRase.......c.cooeiieiiiieiieie e Error! Bookmark not defined.

5.1 Failure Mode Effect AnalysiS........ccooevveiiiiiniinneiiescens Error! Bookmark not defined.

5.2  Revised Process Chart..........cccoeiiiieiinninie e Error! Bookmark not defined.

5.3 Control Plan .......ccoeiieieiieceee e Error! Bookmark not defined.

5.4  Control Charts.......cooooooiei Error! Bookmark not defined.




Error! Bookmark not defined.

54.1.1 I-MR Chart of Lube Oil Deficiency...........cccccvruenne.. Error! Bookmark not defined.
54.1.2 I-MR Chart of Cane Flow Rate..........c.cccceevevvvrnnnnee. Error! Bookmark not defined.
5.5 Cost and Benefit ANalysiS.......cccocoiviiieiiniiiie e Error! Bookmark not defined.
5.6  LESSONS LEAINT ....c.eeivieieiieiiieie e Error! Bookmark not defined.

5.7 ProOJECE ClOSE ...cuviivieiieeie ettt e e se e Error! Bookmark not defined.




The report narrates a serious effort to reduce the downtimeby 50% and COQ by reducing the
impact of defect occurrencesthrough improvement in the system and by spreading a six sigma
culture in the organization; resulting in an annual estimated net cost saving of Rs.10.6 M.

Executive Summary

The statistics showed thataveragely 19.3 Million was being spent each year in the form of cost of
poor quality i.e., negligence in various areas where even sometimes hazardous situation was
faced. Many a time problems arose, for which the plant was shut down for the time period
ranging from minutes to hours. As the sugar plant is a 24 hour running plant and a stoppage for
one minute costs very high(Rs.8125/min), so the problem was seriously taken into account by the
higher management and to deal with; a manager level person was selected and got trained on six
sigma black belt.

The data about the defects occurred in the last 5 years was collected with all the relevant details.
Through these details, the analysis was performed and the root causes were identified. The
details also became the base of the strategy for controlling the defects/problems.

The five pillars of six sigma approach are brought into practice i.e., DMAIC for achieving the
said goal. The approach proved to be very beneficial and the defect/problem occurrence was
controlled and reduced by30% as compared to the case before.

In the Define Phase, the

project charter

was defined with a properly justified business case. The main objective was set for the said
activity and summary level plans were addressed in it. Generation of

SIPOC Diagram

and flow chart

also supplemented the section in the last.

In the Measure Phase, the main outcome and factors influencing were defined and the relevant
impact was studied with the help of six sigma tools like C&E Diagram, Pareto Diagram and Box
plots etc. An exercise for measuring system analysis (MSA) was also performed to assess the
linearity and bias of the measuring instrument.

In the Analyze phase, the critical factors influencing the main outcome were analyzed deeply and
their further causes were identified. These critical factors were set as the targets for Improve
Phase. Regression analysis of variables was conducted in parallel with process capability
analysis.
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