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Project Charter

Project Name:
Services/Processes Impacted:

Sponsor:
Company/Site Location:
Black Belt:

Core Team Members:

Project Description

Overall equipment effectiveness
measurement process design.

54 Selected work centers in shop
floor

Ana C Lopez

Pharmanufacture, Puebla México
Patricia Reynoso

Patricia Flores

Luz Ma Gonzalez
Six Sigma Team (SST)
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Project Description:

Develop an Overall equipment effectiveness
measurement system that efficiently, effectively and
accurately measures the manufacturing processes and
equipment efficiency.

Project Scope:
54 work centers in manufacturing area

Business Results

DMEDVI
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Business Results

Define *Measurement system that supports the quantification of

failure breakdowns, changeover times and defects

Measurd because of lack of equipment efficiency
*\Way to measure the productivity of each manufacturing
process.

Explore *Basis for detecting opportunities and selecting belt
projects.
*Operations support for lean environment

Design

Verify/Validate

Project Goals
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Project Goals

« OEE (# of work centers into OEE

Define SySte m) .
— Baseline 0.
pieasurs —  Goal 54.
Explore e Trained people in OEE concepts.
— Baseline 0%.
Design — Goal 100%.

o SST walk completely integrated to

Verify/Validate

OEE system.
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Define
Ty— « Genl -OEE will be calculated from data recorded manually.
Charts will be created also manually. Data will be Explored during
SST walks.
Explore . i
R * Gen 2 — OEE will be calculated automatically from data entered
Into a database. Charts are generated automatically from this
database.
Design

» Gen 3 - automated database system (real time). Each work center

_ _ will be able to access the system to enter data on line.
Verify/Validate

VOC
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VOC
* Accuracy
* Model for business
Improvement

 Enabler to make
decisions based on it

* Reliable

e Visual

* Timely updated
e Clear

Customer Segmentation

DMEDVI

Customers:

» Internal — Supervisors, SST,
Operators

e External - Performance
assessment

« Stakeholders - Management
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Customer Segmentation

o Type of operation (solids, liquids
and semisolids, parenterals)

» Area (bulk, packaging)

« Level (supervisor, operator,
manager)

 Shifts

Detail of CTQ’s
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Detail of CTQ’s

— Operators: ease to record data, metrics clear, measurement of
their individual performance, feedback, actions taken timely

— Supervisor: reliable tool to measure people and equipment
performance, visual, simple, clear

— SST: to have all relevant metrics updated in the work center so
they can make decisions

— Management: Executive reports to know what problems
are critical and need to be resourced and solved first,
relevant and clear information for detecting and selecting
belt projects.
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CTQ Scorecard
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System: OEE SYSTEM DESIGN
Define Project Leader PATRICIA REYNOSO
Lower
Target/ | Upper Spec Spec
CTQ Measure Nominal Limit Limit |Sigma Target (ST)
Measure
Activities completed on
time Lagged activities 1 4.5
Exp|ore Accuracy of information Errors 2 5.0
Awg Cycle time to
complete actions days 20 30 5 4.0
Design $$Benefits from
improvements $$$ thd
Cust satisf index Rank 1-5 5 5 5.0
Verify/Validate
% of WC integrated % 100% 3.0
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Functional Analysis

DATAINPUT

DESIGN OF CUSTOMIZED FORMATS FOR EACH
wcC

CHECK OPERATORS HAVE ALL NEEDEDTO
ACCURATELY RECORD THE DATA

VALIDATE DATAINPUTED BY OPERATORS

DATAPROCESSING

COLLECT FORMATS FROMEACHWC

DATA DISPLAY

MAKE INDEX CALCULATION

CREATE GRAPHICS

INFORMATION NEEDED

PLACE GRAPHICS AS VISUAL IN STRATEGIC
SPACES IN SHOP FLOOR

MAKE SURE INFORMATION IS RELEVANT AND
PROPERLY UPDATED

VALIDATE INFORMATION IS BEING CLEAR AND
USEFUL

OEE SYSTEM AS A MO DEL

FOR IMPRO VEMENT

ANALYZE INFORMATION BY PET WALK
MECHANISM

GENERATE ACTIONS FOR IMPROVEMENT

DETECT OPORT UNITIES AND SELECT GOOD
BELT PROJECTS

ASSESS THE SYSTEM PERFORMANCE A MODEL
FOR IMPRO VEMENT




Define

Measure

Explore

Design

Verify/Validate

DMEDVI

OEE Design Concepts

Concept 1 “Traveler documents”

Paper formats to capture information, input information
manually to generate graphs.

Black Box
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Concept 2 “ Black box”

Paper formats, input info in
database what concentrates
Information and generates
charts automatically, graphs are
posted on workcenters walls

DMEDVI

Metrics Network
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Concept 3 “Metrics network”

Define

Measure Data is inputed in an electronic

terminal, automatic graphs

generation, charts displayed in
Explore screens distributed in strategic

places in shopfloor.

Design

Verify/Validate
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Concept 4 “Metrics on line”

 Electronic system where all equipments are
monitored, all breakdowns, changeover time,
etc are recorded automatically, data is centered
In a database, graphs are displayed in monitor
screen real time.

Concept Selection



“Best Fit Concept Selection”
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Concept Criteria and Weights

Cost/ Time to be Sigma | Operational Operational SUM

benefit | Implemented ease cost

3 4 5 3 5

“Traveler 27 32 30 21 35 145
Document”
“Black box” 21 24 35 24 35 139
“Metrics 15 16 40 27 40 138
network”
“Metrics 9 8 45 27 40 129
online”
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SUPPLIERS INPUT

OPERATORS
SST MEMBERS
MANAGEMENT

DATA COLLECTION
FORMS FILLED OUT

SIPOC

PROCESS

Data collection
sheets gathering

v

Index calculation

v
Charts
v

SST Walk

v

Decision Making

process

OUTPUT

CHARTS PLACED IN
THE WORK
CENTERS

SST WALK MINUTES
LIST OF
OPPORTUNITIES
FOR IMPROVEMENT
ACTION PLANS
SYSTEM
PERFORMANCE
INDEX

DMEDVI

CUSTOMERS

PACKAGING
SUPERVISOR
MANUFACTURING
SUPERVISOR

HR
MANTEINANCE
GM

SST MEMBERS
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EVALUATION OF CAPABILITY AND GAPS
CTQ SCORE CARD

System: OEE System Date: 20-Feb-2002
Define Project Leader: PATRICIA REYNOSO Revision: 3
Upper | Lower | Sigma ed
Target/ | Spec | Spec | Target Std. No. DPMO | Sigma
CTQ Measure |[Nominal | Limit | Limit (ST) | Mean | Dev. |Yield | DPU (LT) Opps. (LT) (ST)
Activities
completed on| Deleyed
Measure time activities 1 4.5 1 500 |2.00E+03| 4.38
Accuracy of
information Errors 2 5.0 0.04 50 8.00E+02| 4.66
Awg Cycle
time to
Explore complete
actions days 20 30 5 4.0 18 3 7.14E+03| 3.95
$$Benefits
from
improvement
Design 359 tbd
Cust satisf
index Rank 1-5 5 5 5.0 4.5 0.1 2.33E+02| 5.00
% of WC
Verify/Validate|f§ integrated % 95% 3.0 95.5% 3.20
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Important issue to be
analyzed as a big

FMEA

DMEDVI

= = (D)
potential risk > .
5 o 9
Item/ Process [Potenti Potential Effect(s) of % Potential Cause(s) | & [Current § =z |Recommended
Step Fai allure w» |of Failure o [ControTs - & Actions
Scorekeeper ~
Data Inp Wrong Information|Inaccurate results 8|Human Error 10(review 8 6@23tablish audits
\‘ =
TACR of SUpPenvsion
or unclear PET walk follow Collection of
Data Collection |out of time Out of date data 7|procedures 9lup 7| 441|formats daily
Metrics
Lack of interest and No feedback from Feedback
Data display Unclear reliability on metrics 7|users of info 9|meeting 1| 63
Information Wrong decisions
analysis Incomplete taken 8|Lack of training 9|PET help desk | 5| 360|Get PET trained
Improvement
Lack of involvement model
Action plans Not linked to from management assesment
generation business results |Loss of benefits 6[team 8|team meetings | 6| 288
Improvement
model
Resources Wrong resources |Plans not Wrong definition of assesment
allocation allocation implemented on time | 8|project scope 7|team meetings | 6| 336
viariayriiicri ITTPTUVCTTITTIU
discouraged to Lack of a clear model Supported and
Improvement Inaccurate support improvement procedure and assesment signed by finance
assesment evaluation iniciatives 6[ownership 7|team meetings | 9| 378|dept
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Detailed Design

Design Elements

Service
Information Systems
Human Systems
Facilities
Equipment

Materials

DMEDVI
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Data Input

Measure

Explore

Design

Verify/Validate

Process/ Info is recorded
Method manually by operators
Informatio | Customized printed

n systems | formats for each WC
Facilities/ | 54 different WC

sites

Human 2 people as scorekeepers
systems All operators
Equipment | Documents ( )
& Chronometer
materials/

supplies.
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P. PLANEADO ORA INICIO ORA TERMINO ~ P. PLANEADO ORA ORA TERMINO ~ P. PLANEADO ORA INICIO ORA TERMINO
Comida Comida Comida
Cursos Cursos Cursos
PAROS PLA ADO Desayuno de fin de mes Desayuno de fin de mes Desayuno de fin de mes
Entrada de contratistas Entrada de contratistas Entrada deglONtratistas
Entradas de planeacion [Entradas de planeacion Entradgfde planeacion
Examenes Examenes Exffmenes
TURNO: TURNO: TURNO:
OPERADOR: OPERADOR: / OPERADOR:
FECHA: FECHA: FECHA:
NOMBRE DEL PRODUCTO: 0.DE PERSONA{ NOMBRE DEL PRODUCTO: 0.DE PERJONAY NOMBRE DEL PRODUCTO: 0.DE PERSONA{
AR . A '. RA . A
A No A LOTE: AVE DEL PRODUC] PZAS *TURNO LOTE: AVE DEL PRODUC| PZAgF TURNO LOTE: AVE DEL PRODUC] PZAS *TURNO
ORA 0 ORA TERMINO PO ORA 0 ORA TERMINO PO ORA 0 ORA TERMINO PO
TIPO DE LIMPIEZA TIPO DE LIMPIEZA TIPO DE LIMPIEZA
PAROS RELACIONADOS O QUIPO
A OA ORA 0 ORA TERMINO PO ORA 0 ORA 0 PO ORA 0 ORA TERMINO PO
Atoramiento de producto
Falta de presion de aire /

Falla con el empujador de producto

/

Falla en paro de emergenciay protec&Les

Design

Falla para abrir las cajas

7

CGuia sujetadora de caja

N\

La bajada de cajas

Verify/Validate

Los chupones

BN

7

for each WC

mized data input format
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Explore

Design

Verify/Validate

Data

Collection
Process/ Info is recorded
Method manually by operators
Informatio | Customized printed
n systems | formats for each WC
Facilities/ | 54 different WC
sites
Human 2 people as scorekeepers
systems All operators
Equipment | Documents ( )
& Chronometer
materials/
supplies.
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Define

Data Processing

Measure

Explore

Design

Verify/Validate

Process/ Info is processed and

Method ploted by computer

Information | Excel, Minitab

systems

Facilities/ | Work area allocated to

sites the 2 scorekeepers in the
shopfloor.

Human 2 people as scorekeepers

systems

Equipment | 1 Color printer, 2 PC’s in

& network, desk, chairs

materials/

supplies.
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Data Display
Process/ Graphs are posted on
Method the walls of each WC
Information | Paretos, bar graphs,
systems control charts for OEE
Facilities/ 54 different WC
sites
Human 2 people as scorekeepers
systems All operators
Equipment & | Sheet covers, printers,
materials/
supplies.
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OEE INDEX
COMPRESION 6
et : : | O Paros de equipo
1 O Paros operacionales
e 087 O Paros de calidad
I — B Tiempo efectivo
B ETP
15-Ene-02 |
EXPLICACION DE DI INCOVPLETOS

Design

Verify/Validate

T T T T 15-Ene-02 SIGUIO CON EL CHANGEOVER
0 100 200 300 400 16-Ene-02 TERMINO CON EL CHANGEQVER
PARCIAL
14-Ene-02 | 15-Ene-02 | 16-Ene-02 | 17-Ene-02 | 18-Ene-02 1776402 REALIZO CHANGEQVER PARCIL
m ETP 59.73% 76.53% | 70.67% 18:Ene-02 TERMINO CON EL CHANGEQVER
m Tiempo efectivo 224 0 287 265 0 TOTAL
0 Paros de calidad 26 0 0 0 0 PROMEDIO ETP
o Paros operacionales 15 345 61 110 375 68.98%
O Paros de equipo 110 0 0 0 0
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Information Analysis

Verify/Validate

Process/ Work teams leaded by
Method supervisor to analyse info
Information | Outlook, meetings
systems

Facilities/ 54 different WC

sites

Human 3 supervisors

systems All operators

Equipment | Electronic files via e-mail,
& materials/ | computers, boards
supplies.
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Design

Verify/Validate

no

Action Plans
Process/ Arose from info and
Method criticability analysis
Information | Meetings, metrics,
systems
Facilities/ 54 different WC
sites
Human Supervisors
systems All operators
Equipment | Boards, graphs, minutes
& materials/
supplies.
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Improvement assesment

Measure

Explore

Design

Verify/Validate

Process/ Team (comittee) for

Method improvement evaluation
Follow up by SST

Information | SST Minutes

systems

Facilities/ Meeting room each 2 weeks

sites

Human 4 people conform PMT

systems (Process Management team)
also are part of SST

Equipment & | Formats for follow up,

materials/ opportunities board,

supplies.
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Resources allocation

Measure

Explore

Design

Verify/Validate

Process/ SST allocates resources for
actions needed accomplishment

Method (twice a week)

Information | Opportunities boards,

systems metrics in place

Facilities/ | 54 different WC

sites

Human SST

systems Action plans keeper

Equipment & | Formats for follow up,

materials/

supplies.

opportunities board,
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Define

Measure

Recognition
Process/ PMT nominates candidates
Method approved by supervisors.

Explore

Information | Metrics, improvement

Design

Verify/Validate

systems assessments

Facilities/ Meeting room once a month
sites

Human PMT (Process Management
systems team), supervisors

Equipment & | Nomination formats,
materials/ performance reports.
supplies.
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Process Management Team (PMT)

Mission
Make sure OEE system is effectively used as a model for improvement as
Impacts positively our business results by the use of tools such as six sigma,

VSM, one right way, etc.

Objective

Meet every 2 weeks in order to discuss OEE system performance metrics (ctq’s)
and to design strategies to overcome the gaps.

Team members

Patricia Reynoso
Ignacio Gonzalez
Miguel Angel Lopez
Josaphat Martinez
Lucila Cabello

Critical Metrics

OEL (Team leader)

Production manager
Warehouse manager
Lean leader

7z
Action plans keeper fr\
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Critical Metrics for Monitoring
Performance

o # of actions arose from the system
o # of actions completed on time

o # of times Info is not updated

o # of mistakes found in graphs

» Rate of confort from operators collecting data
e OEE improvement

* 0o of attendance to SST walks

o 3$$% Benefits generated from the system

» # of people recognized

Reporting Plan

DMEDVI
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Data Collection Analysis and
Reporting Plans.

Define

monitoring major CTP's LE """"""""
COORDINADOR JOSAPHAT MARTINEZ F
RESPONS MIGUEL ANGEL LOPEZ RI*|F[F
Measure ALEJANDRO CARRAL IR
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CRORTUNIDADES CONCLUIDAS tfFIR|[F
OPORTUNIDADES CON IMPORTANCIA ALTA (SE ESTARA R ACUERDOAL# AREA)
GRUPO 1 24 “|FIR|F
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Pilot Plan
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Pilot Plan

Define
« |WKA (Packaging machine)
« Two shifts included
Measure e 1 month of data
o 12 people trained in OEE
concepts
Explore « Track performance of key
metrics (attendance, # of
opps., % completed on time,
OEE improvement, etc.
Design

Verify/Validate
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Pilot performance

OEE INDEX Increasing

ETP=EFICIENCIA TOTAL DEL PROCESO

EQUPO" trend
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Full Scale Implementation Plan
| Duracitn | Comienzo tri 4 2001 : tri 1 2002 tri 2 2002 :
oct [nov | dic [ene [feb [mar | abr [may [ jun
Aveareness sndfor Training o 10 diss | wi 080302 £3 Patricia Reynos
[=] Material 70 dias ma 044201 PE——— .
Identity Shortages 15 diaz | ma 04412101 M l I 651‘0 nes
i Idertify Cauzes of Shartages 15 diaz | ju 03001002
Define Determine Specific Plans and 10 dins ma 22001102
Determine Sppropriste Meas. 10 diaz . v 040202
Modify or Change SO0P's and, 10 diaz | i
Avvareness andfor Training ¢ 10 diaz | i 0100302 % Chcmge Dec 01
Measure = Resource 66 dias ma 0412101 '—— management
Ideritify Resource Cauzed Do 15 diaz | ma 0442001 Patricia Reynoso,Pet Walk,¥
Identlfy. Causes.cff Rezource 15 d[as ju 03012 Pa‘tn?l—a _RJE].FI'IDSD,PEt Wal People Dec 01
Determine Specific Plans and 10 dias | ma 22001502 Patiru:la Reynoso,Pet @ Tr‘aining
Determing Appropriste Meas 10 dias | lu 040202 Patricia Reynoso,Pai
EXp I ore Modify or Change S0P's az F B diaz 180202 : Patricia Reynoso, P Customized Jan 02
Auvareness andfor Training « 10 diaz I 250202 Patricia Reynoso
= Process 60 dias ma 0412101 fOf‘t:T\GTS
Idertify Process Cauzed Dowv 15 diaz | ma 0442101 deSIQn
Determine Specific Plans and 15 dias ju 030102 Resources Jan 02
Desi gn Redesign, Modify or Change 10 dias ma 22401 /02 allocation
Detertnine Sppropriste Meas, 10 dias | Ilu 0402/02
Awvareness andfor Training o 10 diaz . u1380202 All Ce”S Feb 02
=l Personnel 30 dias ma 0441201 H oper‘a‘ring
Identify Personnel Caused Do 15 dias | ma 044 201 hPet Walk,Supervisors,Patril OEE system
Verify/VaI idate =] Determine Specific Plans 15 dias | ju 0301702 E
Wiork Rules Sdiaz ju 030102 Supervisors,Pet Walk,Pate
Dizcipline Sdims mi 0980102 Superyisors,Pet Walk,Pat
Wiorker Managemert 5 dias | ma 1501102 upervisors,Pet Wﬂ“‘spé
Modify or Change SOP's, Work R 13 diaz ma 2200102 S Jperiuisurs,Pet Wal:l
Awvareness andfor Training of Me 10 diaz | ju 140202 Suprruisurs,Pet w
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Goals achieved

OEE (# of work centers into OEE system).
Baseline 0.
Current 54 (100%)

Trained people in OEE concepts.
Baseline 0%.
Current 100%.

SST walk completely integrated to OEE system.
Current 100%.
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Exit
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Key Lessons Learned

Involvement of people in design as a “voice of the customer”
exercise was crucial for the project success.

There are no “Magic Solutions”. The key is to get concensous
and agreement about the new process.

Control management process, usually not taken into account,
IS necessary to get sustainable results.

Pilot plan was very useful and valuable to refine the design
and assure a good performance.



