
ABSTRACT
In the pursuit of Manufacturing Excellence, DivgiWarner
follows Quality System Basics which includes operator
training as one of the key elements. Any manufacturing
process consists of 5M's. Out of these 5M's, Machine,
Material, Method, Measurement can be engineered to get the
desired output. Required control is possible with the fifth ‘M’
i.e. Man by providing Standardized Training, resulting in
Repeatability & Reproducibility from each process.

DivgiWarner has designed, developed and been practicing the
unique process of Operator Training and Licensing. This
paper describes the Operator Licensing process.

The process is divided into seven subsections inclusive of:

1.  Induction Training

2.  Classroom Training

3.  On-Job Training

4.  Written Test and Evaluation

5.  Issue Operator License i.e. Certification

6.  Monitoring operator through Layered Process Audits
(Effectiveness of Training Process)

7.  Renewal of license

As an operator goes through this process, his/her skill level
and competency increases with continuous practice.

Following are four levels on which skill up-gradation is done

1.  I (Informed) level - Knows the basic operation

2.  L (Learned) level - Can operate under guidance

3.  U (Understanding) level - Employee can operate without
guidance

4.  O (Operate) level - Operator can guide others as a coach,
able to solve quality and process issues

This process ensures common and structured training to all
operators and to increase the number of multi skilled
operators.

Objectives achieved through this system have been
summarized as:

• Zero unsafe incidence

• Customer (Parts Per Million) PPM reduced by 64%

• Increase in actual run rate and product quality which in turn
increased OEE (Overall Equipment Efficiency) from 41% to
82.9%

• Reduced operation lead time, to ensure 100% On Time
Delivery to customers

• This training increases operator involvement and enables
him to give valuable suggestions for continuous improvement

1. INTRODUCTION
Achieving the highest level of product quality in any
organization requires a well developed standardized process.
Apart from the Standard Operating Sheet, Job Element Sheet,
operator training and licensing is also one of the most
important parts of work center standardization. This is the
only element which is dependent on man and varies as per the
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capabilities of an individual. Therefore effective training of
the operator and subsequent evaluation is required. To
achieve this, we have developed an operator licensing system
which is implemented effectively and is in operation for the
last five years.

Operator training and licensing at Divgi Warner is an
extensive and continuous process which starts from the day
an employee joins the company. We believe that operator
training is essential for safe and efficient execution of any
manufacturing process. Hence, operator training is mandatory
for each operator.

Operator training covers each and every element which is
essential for an operator. This process not only simplifies
day-to-day activities but on practicing, it results in
Repeatability & Reproducibility. Once an operator goes
through the operator licensing process, only then, he/she is
allowed to operate the machine. As the skill level of an
operator increases his/her level in the skill matrix is updated
accordingly.

2. NEED OF OPERATOR TRAINING
Training is needed in an organization to strengthen the team
members and nurture their knowledge and skills up as per the
company's requirement. Training is essential in any business
to keep it strong and maintain its prime objective of satisfying
its customer. As many things throughout a business can
change, the team members need to be kept up-to-date and be
given a refresher on previous training; this helps in increasing
the motivation levels and in turn helps the company to run
smoothly and successfully.

Some may question the necessity of having such an extensive
training procedure which involves the understanding of the
company's process and policies. The general view is that
employees should be taught only the work they need to
perform in the company and anything else is considered as a
waste of time and resources. But we consider operator
education and training as a long term investment for world
class performance.

As stated earlier, most of an operator's job is manual and it is
essential that he/she must follow a standard operating
procedure and should know why it needs to be followed.
Once an operator goes through this training it gives us
confidence that he/she is doing what is being taught to him.
We will see with an example that if Standard Operating
Procedure is not followed or circumvented, then the
probability of getting a Non-conforming part increases.

For example, pressing of a bearing or oil seal which requires
specific side to face a particular direction, if pressed in wrong
side these types of failures cannot be detected easily.
Secondly, on the safety front, we cannot overlook the risk of
physical injury if improper methods are followed.

Operator training helps familiarize associates with the
organizational mission, vision, rules and regulations and the
working methods thus preventing the generation of
unnecessary wastes.

The highlights of Operator Training and Licensing are:

1.  Simplified Standard operating procedure - covers what,
why and how the job is to be done

2.  Repeatability and Reproducibility in the process

3.  The quality of the job is predictable

4.  Increase in operator's confidence level

5.  Continual improvement in the process

6.  Standardized Operator Training procedure assures that all
operators have adequate and similar training

7.  Trained operators can train others

8.  Operators can be a part of problem solving team

Most importantly, it ensures that parts delivered to the
customer are defect free.

Importance: Training is crucial for organizational
development and success. It is fruitful to both employers and
employees of an organization. An employee will become
more efficient and productive if he/she is well-trained.

Though the operator training course requires time and
resources, the amount is comparatively very less compared to
the losses because of waste generation through Non
confirming products. All these benefits have become driving
factors for us to have this Training course.

3. TRAINING PROCEDURE
Our training procedure is accurately defined and standardized
so that each person gets the same knowledge and experience
after completing his/her training. This brings them to a same
level and eliminates any chances of giving different training
to different people.

The training process is finely divided into seven subsections
which include:

1.  Induction Training

2.  Classroom Training

3.  On Job Training

4.  Written test and evaluation

5.  Issue Operator License i.e. Certification.

6.  Monitoring operator

7.  Upgrade the operator by evaluating his/her skill

THIS DOCUMENT IS PROTECTED BY U.S. AND INTERNATIONAL COPYRIGHT.
It may not be reproduced, stored in a retrieval system, distributed or transmitted, in whole or in part, in any form or by any means.

Downloaded from SAE International by Vijay Warade, Monday, September 23, 2013 02:14:17 AM



 
The four different skill levels for competency judgment are:

1.  I (Informed) level - Knows the basic operation.

2.  L (Learned) level - Trained but still needs guidance

3.  U (Understanding) level - Employee competent in all
operations without outside help

4.  O (operate) level - Can be a coach, solve quality issues
and can handle the line independently

An operator begins at level-I and as his/her skill increases
he/she is transferred to the next level.

Refer Appendix 1, flow chart explains the complete operator
training and the licensing procedure.

3.1. Induction Training
As the word “induction” suggests, Induction training marks
the formal entry of a new employee into the organization.
Firstly, Human resources department welcomes them to the
organization and gives a brief introduction about the
company. They are introduced to our organization's culture
and are clearly explained about what the organization expects
from them in terms of their performance and behavior.

The introduction includes:

1.  History of the company- Important milestones achieved
by the company since its genesis.

2.  Values and Beliefs-The fundamental pillars which guide
our work practices and direct us towards building an ethical
work environment.

3.  Mission and Vision Statement- Details about our
organization's goals and aspirations, to achieve which, we
work incessantly

4.  Products Manufactured- Explanation of the various
products manufactured and their functions.

5.  Customers- List of our end customers and products
supplied to them.

6.  Manufacturing Excellence- Expertise in all gear and
shaft manufacturing processes and super finishing operations
like Shaving, Grinding and Honing.

After the basic introduction is complete, new operators go to
all the department heads where they are given an overview of
the departmental policies and procedures. The operator may
not work in these departments, but it is essential that he/she
should have a complete knowledge of the functioning of the
whole company to become a part of the organization.

After the induction training is complete, an operator has a
brief knowledge about the functioning of all the key
departments in the company and how they work in tandem to
produce excellent quality product.

Table: 1. shows the induction training areas on which
the different departments focus:

Figure: 1. Induction Training
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Induction Training sows the basic seeds of Divgi-Warner's
culture in our employees and slowly, with time, operators
start to assimilate them which are reflected in their work.

3.2. Class Room Training
Induction training is followed by classroom training. After a
new operator gets an overview of the organization, he/she is
prepared for gaining a basic knowledge of industrial
management. Classroom training covers all the points related
to company policy, safety issue and understanding of the
important industrial documents.

The aim of the Classroom training is to impart theoretical
knowledge which is the basis of the day-to-day work. Divgi-
Warner's top management ensures that the classroom training
is given by an experienced person or a trained tutor who
understands the Divgi-Warner's system and can pass the same
knowledge to the employees.

Classroom training is the same for each person. The idea is to
give a continuous Process training to the operators with
different levels of experience. An operator, who may have
work experience in any other organization, must also start
from Level I.

The contents of the of classroom training are:

1.  Company policy

a.  Environment and Safety

b.  Quality Policy

2.  Documents to be referred to while operating

a.  Standard operation sheet

b.  Job element sheet

c.  Manufacturing Process Layout

d.  Control plan

e.  Potential failure mode effect analysis

f.  Action taken on previous customer Complaints

g.  Drop gauge policy

h.  8-D Awareness

3.  Records to be maintained while operating

a.  Daily preventive maintenance

b.  Work instruction

c.  Setup check sheet

d.  Job measurement Check Sheet as per frequency

e.  Process Monitoring Chart for critical or Special
Characteristics dimension

f.  Tool Life History Cards

g.  First Piece & Last Piece Measurement Check sheet

4.  About company

a.  Who are our customers

b.  How many products

c.  Variety of machines

5.  Discipline

a.  Company rules, ethics, and instructions

b.  Use of safety equipments

c.  Punctuality

d.  Shift timings

e.  Maintain cleanliness and personal grooming

f.  Inventory Management at station as defined

6.  General

a.  Takt time calculation

b.  Overall equipment efficiency calculations

c.  PPM calculations

d.  Gauge Calibration Status to be seen before using gauges

e.  Kaizen activity (suggestions)

Figure 2. Classroom Training

3.3. On-Job Training
On-job training is given to an operator immediately after
his/her classroom training is over. It involves the practical
training on the shop floor in which an operator gets hands-on
experience of working on machines. He/she gets an
opportunity to see how an operation takes place on the shop
floor and how every minor detail is given attention while

THIS DOCUMENT IS PROTECTED BY U.S. AND INTERNATIONAL COPYRIGHT.
It may not be reproduced, stored in a retrieval system, distributed or transmitted, in whole or in part, in any form or by any means.

Downloaded from SAE International by Vijay Warade, Monday, September 23, 2013 02:14:17 AM



performing a job. This gives him an initial motivation to learn
the job and later perform the job with the same determination.

This course is led by an authorized trainer who has achieved
U or O skill level. The course itself is structured to follow the
basic training format. First the trainer explains and shows the
method, then the operator tries on his/her own and the
instructor guides him through it. This gives the trainer an
opportunity to correct whatever mistakes the operator makes
while performing a job before it lingers and becomes a habit.

Figure 3. On-Job Training

The trainer has to follow a standardized method of training,
which is a tried and tested one. It involves the use of
Manufacturing Process Layout, Standard Operation Sheet
(SOS) and Job Element Sheet (JES) for explaining a process.

Refer Appendix 2, Manufacturing Process Layout (MPL)

The first step is to divide the job into various steps, which is
done with the help of Standard Operation Sheet. This sheet is
based on standardized work. A “Critical” work step on the
Standardized Work Sheet is divided into two or more training
steps. These sub-steps or “Small” steps can be taught without
overwhelming the operators.

Every step which is defined on the SOS is performed by the
trainer and while performing the job he/she also explains the
details related to that job. Details such as operation time and
the type of operation are mentioned in the SOS and the
trainer mentions them while training. One more significant
teaching aid which is provided in the SOS is the visual
representation of the work flow diagram. This helps the
operator to visualize the whole operation during training and
even when he/she is performing the job by himself. During
this training, the trainer closely observes the operator to
determine how well he/she has learned.

Refer Appendix 3, Standard Operating Sheet (SOS)

The trainer also takes up the major steps which are explained
in the Job Element Sheet (JES). Each step is analyzed to
determine the key points. These points are the heart of the job

instruction method and are developed to explain the
following critical aspects of the work:

1.  What to Do?

2.  How to Do?

3.  Why to Do?

Refer Appendix 4, Job Element Sheet (JES)

The safety and quality issues are taken into account for
defining the key points. Key points are essential for the
successful completion of the work and must be considered
carefully. In most cases, they are developed based on past
experience and they elaborate the correct method to perform
the work in order to prevent the problem. In developing key
points for new jobs or processes it is important to evaluate the
work and attempt to assess potential problem areas. As the
new job or process is actually performed, additional key
points may be developed based on results.

These key points are very carefully explained to the
operators. The trainer teaches an operator “how to do this”
rather than “don't do this.” This is a more effective teaching
methodology as because there can be a number of ways in
which an operator “should not” do an operation. If we give
him wrong guidance, the operator may commit some other
errors. So the possibility of error still remains. For example,
in an operation of pressing a ring gear, the ring gear should
be placed such that the groove on the gear should be at the
top. Therefore, rather than stating “Avoid placing the gear in
the wrong orientation”, it is stated as, “Place the gear with the
grooves at the top”. During the next step of training, when the
reasons behind the key points are explained, it can be said
that the purpose of the key point is to “Avoid the burrs from
interfering.”

While working on the machine it is assured that the following
points are distinctly mentioned:

1.  Daily preventive maintenance

2.  First piece and last piece approval

3.  Non Conformance Impact on next operation/ end user

4.  Tooling & fixtures setting

5.  Parameters / setting

6.  Poka - yoke (Mistake-proofing system) verification

7.  Instruments handling, calibration & its uses

8.  Gauge zero setting, handling & drop gauge policy

9.  Job in & out procedure

10.  Acquire data as per checking frequency and record
keeping

11.  Monitoring of special parameters
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During on-job training, operators are also taught how to
acquire data and maintain documents. Operators while
performing their regular job are also expected to fill up
documents such as First Piece Approval- Last Piece
Approval, Process Monitoring Chart (PMC), Daily
Preventive Maintenance (DPM) Check Sheet, Setup
Approval Check Sheet and etc. Operators have to be trained
right from the start, so that they don't face any problem of
document maintenance in the future.

Finally they are taught about the discipline and ergonomics
that have to be maintained in the working environment which
include

1.  Use of Safety

2.  Punctuality

3.  Follow the instructions

4.  Shift timings

5.  Maintaining the cleanliness and personal grooming

3.4. Written Test and Evaluation
After the Classroom Training and On-job training is over, the
operator licensing process starts. An operator has to go
through a series of theoretical and practical examination s
before getting a level-I operator license. These examinations
are conducted to test how much an operator has grasped and
retained during his/her training sessions. The questions asked
in the examination are basic and are mostly related to the
company's safety and quality policy, mission and vision
statement, awareness about the work on the shop floor,
control plan, manufacturing process layout, SOS and JES.
The trainer has to be assured that the operator can perform a
job on the machine. So keeping this in mind the test paper is
framed for the level I test, which includes questions such as:

• What is the importance of safety precautions to be followed
on the shop floor?

• How to record observation on the machine?

• What are attribute and variable gauges?

• What is gauge/drop policy?

• How to read the quality documents such as Set up check
sheet, Tool life management sheet, PMC, DPR, MPL, SOS
and JES?

• How to handle Non conforming parts and what is the
meaning of different colors of tag?

• Which gauge is used to measure the run out?

• What is the feed rate for the turning tool (outer face)?

• What is the code number of the fixture used for this
operation?

• What is the RPM of the turning tool used for “Outer Face”?

• What material is the component made of?

• What is the reaction plan if a dimension is out of
specifications?

• What is the Operation name?

• What is the Operation Number?

• What are the tolerances given to the dimensions?

• How to record in a Re-work register?

• What are the machine panel operating instructions?

• What were the past quality issues and complaints?

• How to do Poka-yoke verification?

• What are the special characteristics of the product?

• What is the frequency of the inspection and recording?

An operator has to get a minimum of 70% marks in the test in
order to get level-I license.

If he/she gets less than 70% marks, he/she is trained again
until he/she clears the test.

3.5. Issue Operator License i.e.
Certification
After successful completion of written examination, the
license is issued to the operator for the particular work center.
An operator who wants to work on a specific work center has
to get level-I operator license for that work center. The same
procedure is followed for each operation.

Figure 4. Operator License Board.

For example if an operator gets the license for working on
vertical machining center, he/she can operate on vertical
machining center. But, if he/she has to work on CNC
grinding, he/she will have to go through the licensing process
for CNC grinding.

Refer Appendix 5, Operator License Card
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He can also have the license for performing different
operations such as welding, drilling, debarring, and grinding
etc. In this way we ensure that multi-skilled operators are
developed.

When operator goes to a station, he/she needs to put his/her
License on the machine. After completion of work, he/she
puts his/her license back on the board.

3.5.1. Skill Matrix and Records
Skill matrix is a sheet which gives summarized data of the
skill level of all the operators. Besides an operator license,
which gives only the details of the skill level of an individual
operator, there was a need to maintain a database which
contains information of all the operators with their respective
skill level on each working center. So the focus geared
towards creating a multifunctional skill matrix.

Instead of giving training sheet, which gives only a “Yes” or
“No” for job skills, rectangular charts are made which
highlight the current skill level of each operator.

The skill matrix is filled out as follows:

1.  The department for which this work cell is made

2.  Name of the trainee

3.  Current skill level of the trainee

4.  Different machining centers on which an operator can
work

5.  Last date the skill matrix was updated

Refer Appendix 6, Skill Matrix

The skill matrix can be used to compare the skill level and
performance of operators and can also highlight the operators
who need extra training and attention.

3.6. Monitoring Operator through
Layered Process Audit (Effectiveness of
Training Process)
When an operator enters the shop floor, he/she only thinks of
doing an excellent and error free job. Every operator wants to
know how well he/she is performing, for various reasons,
including personal pride, recognition, etc. If people need to
measure their performance, they need to have metrics
regarding their job. A layered process audit provides those
metrics.

Layered process audit is a process used for monitoring the job
execution of the operators on a daily basis. It is developed to
validate both the consistent compliance with existing
manufacturing process steps and the implementation of
changes or corrective actions in those existing steps. LPA is
short in duration and is conducted accordingly, at a regular
and planned interval, so that an operator can get timely
feedback.

Divgi Warner's management believes that a multi-disciplinary
approach, with management's involvement itself, is the most
effective way to plan for LPA. A cross-functional team
identifies existing key process steps for the audit. These are
selected based on risk to product quality including lessons
learned, safety, criticality of a process step and product
characteristics.

Three important factors are considered before planning an
audit:

• What are we going to audit?

• Why have we selected that audit item?

• Who ensures that the audit is conducted and that the results
are reviewed and acted upon?

The audits are done by a supervisor who has the complete
knowledge of the shop floor. The multiple levels of plant
personnel who are involved in the audit process must do so
with a standard and common set of questions. Audit items are
typically yes/no checks regarding process steps,
requirements, etc.

Figure 5. Layered Process audit conducted on the shop
floor, People respect what you inspect.

Refer Appendix 7, Layered Process Audit for the common
audit questions.

Audit questions are updated as and when required to
incorporate the latest improvements and process updates
based on previous audit findings, employee suggestions, etc.

Layered Process Audits have several tangible and intangible
benefits most of which are associated with process
compliance and directly impact the product quality. From
LPA we can also come to know about the weaknesses of an
operator and then train him in that regard. Other benefits are
associated with the softer side of managing an organization
and including increased floor time for plant management.

THIS DOCUMENT IS PROTECTED BY U.S. AND INTERNATIONAL COPYRIGHT.
It may not be reproduced, stored in a retrieval system, distributed or transmitted, in whole or in part, in any form or by any means.

Downloaded from SAE International by Vijay Warade, Monday, September 23, 2013 02:14:17 AM



The other benefits of LPA are

• Measure and encourage work process standardization

• Reinforce key or updated process steps, including safety
requirements

• Openly publish what is important and what will be checked

• Increase the interaction between manager, superior and line
operators

• Allow operators to provide first hand feedback to
management

• Demonstrate the importance of key processes to the
operator by the plant manager

• Institutionalize training and process knowledge for
operators and for the person who takes the audit

• Reduce errors, reduce scrap, increases first time pass rate,
and therefore reduce costs

• Improve product quality and customer satisfaction
One more important benefit of the layered process audit is to
check whether an operator is prepared for renewing his/her
license.

3.7. Renewal of the Operator License by
Evaluating Skills
As an operator continues to work on the shop floor and gets
continuous feedback on his/her work through LPA, his/her
skill level improves with continuous practice. The current
license of an operator needs to be updated to match with
his/her skill level, which was obtained after clearing level-I
test or from the previous upgrade. For renewing his/her
license, an operator has to go through a series of tests which
are conducted quarterly. These tests vary with the different
skill level and the difficulty of the questions in the
examination increases as the license level goes higher. This
process ensures that an unbiased and lucid methodology is
followed for the promotion of the operators to the next level.

The following points are tested during the level-L, level-O,
and level-U tests:

L Level

• Can he/she operate on the machine without the help of a
supervisor?

• Can he/she give offset to the tool insert in order to achieve
the required specification as per the technical drawing?

• Can he/she do the calculation of process capability?

• Is he/she aware about the process failure modes & control
plan linkage?

• Is he/she aware of machine operating instructions?

• Can he/she change the tool/insert?

• Minimum Passing Percentage = 80%

U Level

• Can he/she do rework of the job independently?

• Does he/she know about the setting procedure?

• Can do new job setting on machine?

• Does he/she know the Single Minute Exchange of Die
(SMED) procedure for setup change?

• Does he/she know the right cutting tools for a particular
setup (broach, inserts, drill, taps, rotary, tips, hobs, shaping
cutters etc.)?

• Can do an analysis of non-conformance.
Minimum Passing Percentage = 90%

O Level

• Can he/she be a coach to new operator?

• Can he/she solve quality issues?

• Can he/she plan for production?

• Does he/she have a predictive approach toward machine
maintenance?
Minimum Passing Percentage = 95%

4. BENEFITS OF TRAINING
1.  Increased productivity- Training improves efficiency
and productivity of employees. Well trained employees show
both quantity and quality performance. There is less wastage
of time, money and resources if employees are properly
trained.

2.  Eliminates possibilities of accidents- Errors are likely to
occur if the employees lack knowledge and skills required for
doing a particular job. The more trained an employee is,
lesser are the chances for accidents to occur and the more
proficient the employee becomes.

3.  Less supervision- A well trained employee will be well
acquainted with the job and will need less of supervision.
Thus, there will be less wastage of time and efforts.

4.  Improves morale of employees- Training helps the
employee to get job security and job satisfaction. The more
satisfied the employee is, the greater is his/her morale, the
more will be his/her contribution to organizational success
and the lesser will be employee absenteeism and turnover.

5.  Career Development- Employees acquire skills and
efficiency during training. They become more eligible for
promotion. They become an asset for the organization.

6.  Repeatability & Reproducibility- It assures similar and
adequate training is given every time.
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5. LEARNING FROM OPERATOR
LICENSING PROCESS
We have two manufacturing plants and presently 250 people
are working. Operator licensing process is being implemented
from the last five years. We are manufacturing precise
products for Global customer in China, Korea, Thailand,
Europe and USA. So we cannot afford to make any mistakes.
That is the reason we have implemented operator licensing
process.

Following are important steps to implement Operator
Licensing System, otherwise it can go wrong.

1.  Top Management Commitment- Top Management
should be committed for competency development of
employee as key strategy of business.

2.  Dedicated Trainer- Production supervisor has some other
priorities; he/she would not be able to conduct the training on
that particular day. So, the consistency is lost. That is the
reason why a dedicated person is required to be employed. So
as to have 100 % focused on this work.

3.  Standardize Operation- First Activity is to Standardize
Operation by using cross functional Team including
Manufacturing, Engineering, Maintenance, Manufacturing
Engineering, and Quality. Standardize operation includes:

a.  Standardized Operating Sheet (SOS) and Job
Elements Sheet(JES):- Methods or steps to complete
operation

b.  Work Station Standardization:- Each work station must
have enough place to accommodate everything and
everything is to be in its place

c.  Standardization of inventory on each station:- Define
inventory level on each station on the basis of cycle time
This will help to impart similar training to all.

4.  Evaluation of operator- Based on our experience we
have set questions on each operation methodology,
Controlling parameters, speed, feed and important task to
complete operation are required to evaluate operator
competence, so that mistakes can be avoided.

5.  Review of Training Process- Review of Training System
must be done through the Layered Process Audits (LPA) to
sustain it.

6.  Train the trainer- Spend the resources to upgrade the
faculty.

6. CHALLENGES FACED
We have faced many challenges while implementing the
Operators Training System and many more lie ahead in order
to improve and sustain it. Volatile customer requirement and
an unpredictable dropout rate of the operating employee's
continually increased the work load on this process to train
new employees. This was resolved by allocating a dedicated
and focused faculty member for assuring effectiveness and

efficiency of this system. Need was also felt to simplify
training module so as to easily grasp by all level people,
resulting in required output from them. More focus needed on
process and product approach in training module. Diversity
and complexity of the various manufacturing technologies
used cannot be deployed through one person. Commitment of
an interdisciplinary team is needed to support and execute the
objectives of the Training and Licensing System. To date we
have issued about 1000 licenses to operators.

7. FUTURE DIRECTION
We are encouraged to extended Scope of this process to other
business and supporting processes as a part of education,
training and skills up gradations and rolling it further to
customer and supplier base. Since the cross functional teams
are been working on various projects, the similar approach to
be practiced for workgroups competency mapping and
development.

8. CONCLUSIONS
Operator training and licensing is an ideal system for training
and developing operators with high skill level and an
effective preparation to handle any kind of contingencies.
The most important thing about the framework is its
flexibility. With some modification, it can be applied to any
manufacturing industry.

Objectives achieved through this system have been
summarized as:

• “Zero” unsafe incidence

• Customer PPM reduced by 64%

• Increase in actual run rate and product quality which in turn
increased OEE (Overall Equipment Efficiency) from 41% to
82.9%

• Reduced operation lead time helping in 100% On-Time
Delivery to customers

• This process of training increases operator involvement and
enables him to give valuable suggestions for continuous
improvement

This paper can also provide a guideline or benchmark for the
industries which are keen on developing an effective operator
training system.

REFRENCES
1.  Divgi-Warner Operator Training Procedure

2.  General Motors - Quality System Basics

3.  Warner's Borg Production System guideline For details,
Please write to: vjwarade@divgi-warner.com

4.  ISO/TS 16949 Quality management systems - Particular
requirements for the application of ISO 9001:2008 for

THIS DOCUMENT IS PROTECTED BY U.S. AND INTERNATIONAL COPYRIGHT.
It may not be reproduced, stored in a retrieval system, distributed or transmitted, in whole or in part, in any form or by any means.

Downloaded from SAE International by Vijay Warade, Monday, September 23, 2013 02:14:17 AM

mailto:vjwarade@divgi-warner.com


automotive production and relevant service part organizations
(www.iso.org)

5.  Liker, Jeffrey K. The Toyota way. Esensi, 2004.

CONTACT INFORMATION
Vijay J. Warade
Quality Systems
DivgiWarner Ltd.
75, General Block, MIDC Bhosari.
Pune-411 026, INDIA.
vjwarade@divgi-warner.com
Cell No: +91 8975760402

ACKNOWLEDGMENTS
The authors wish to acknowledge Mr. Jitendra Divgi for his
encouragement to write this paper. The authors also wish to
Acknowledge DivgiWarner Operation team for their
assistance in implementing Operator Licensing Process.
Special acknowledgement is given to Mr. V.D. Kajrekar
(Technical Consultant - DivgiWarner) and Mr. Deepak Vani
for their valuable help in compiling and editing to SAE.

ABBREVIATIONS
SOS - Standard Operation Sheet
JES - Job Element Sheet
MPL - Manufacturing Process Layout
PFMEA - Potential Failure Mode Effect Analysis
DPM - Daily Preventive Maintenance
LPA - Layered Process Audit
SMED - Single Minute Exchange of Dies
CAPA - Control and Preventive actions
KPI - Key Process Indicator
QSB - Quality System Basics
STA - Supplier Technical Assistance
SCM - Supply Chain Management
PPC - Production Planning and control
DWPL - Divgi Warner Privet Limited
PPM - Part Per Million Rejection
RPM - Revolution Per Minute
CNC - Computerized Numeric Controlled Machine
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APPENDIX 1: OPERATOR LICENSING PROCESS FLOW DIAGRAM
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APPENDIX 2: MANUFACTURING PROCESS LAYOUT (MPL)
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APPENDIX 3: STANDARD OPERATING SHEET (SOS)
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APPENDIX 4: JOB ELEMENT SHEET (JES)

THIS DOCUMENT IS PROTECTED BY U.S. AND INTERNATIONAL COPYRIGHT.
It may not be reproduced, stored in a retrieval system, distributed or transmitted, in whole or in part, in any form or by any means.

Downloaded from SAE International by Vijay Warade, Monday, September 23, 2013 02:14:17 AM



APPENDIX 5: OPERATOR LICENSE
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APPENDIX 6: SKILL MATRIX

THIS DOCUMENT IS PROTECTED BY U.S. AND INTERNATIONAL COPYRIGHT.
It may not be reproduced, stored in a retrieval system, distributed or transmitted, in whole or in part, in any form or by any means.

Downloaded from SAE International by Vijay Warade, Monday, September 23, 2013 02:14:17 AM



The Engineering Meetings Board has approved this paper for publication. It has
successfully completed SAE's peer review process under the supervision of the session
organizer. This process requires a minimum of three (3) reviews by industry experts.

All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without the prior written permission of SAE.

ISSN 0148-7191

Positions and opinions advanced in this paper are those of the author(s) and not
necessarily those of SAE. The author is solely responsible for the content of the paper.

SAE Customer Service:
Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)
Fax: 724-776-0790
Email: CustomerService@sae.org
SAE Web Address: http://www.sae.org
Printed in USA

APPENDIX 7: LAYERED PROCESS AUDIT

THIS DOCUMENT IS PROTECTED BY U.S. AND INTERNATIONAL COPYRIGHT.
It may not be reproduced, stored in a retrieval system, distributed or transmitted, in whole or in part, in any form or by any means.

Downloaded from SAE International by Vijay Warade, Monday, September 23, 2013 02:14:17 AM


