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MAKING                                            

E&T AS NAVIGATOR
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• Organization are facing many problems.

• Customer’s requirement is not static.

• Frequent changes in the organization.

• New technology and new development of products.

• Changing the Internal / External environment.

• Frequently changing the decisions.

• Negative Attitude of the employees.

Today’s Business Scenario
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Why we need Navigation for TPM?

• We do not know how to reach our vision.

• E & T Pillar act as a navigator for other pillars by 

Changing the Attitude at all levels for TPM Journey.

E&T IS A NAVIGATOR

http://www.google.com/imgres?imgurl=http://us.123rf.com/400wm/400/400/patrimonio/patrimonio0712/patrimonio071200015/2186046.jpg&imgrefurl=http://www.123rf.com/photo_2186046.html&usg=__xH2ZubkoBBdIl_ckDdbqNliGexQ=&h=615&w=1200&sz=50&hl=en&start=500&zoom=1&tbnid=O4joKGCORMH27M:&tbnh=99&tbnw=194&ei=9PpgTe3rJcaHcbfSnLsJ&prev=/images%3Fq%3Dship%2Boil%2Btanker%26hl%3Den%26biw%3D1436%26bih%3D699%26gbv%3D2%26tbs%3Disch:1&chk=sbg&itbs=1&iact=rc&dur=16&oei=yfpgTZ38F8HHrQfb4vG3AQ&page=19&ndsp=24&ved=1t:429,r:1,s:500&tx=96&ty=46
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E&T AS NAVIGATOR

DM
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OTPM
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FI
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E & T
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Navigation on… to achieve productivity

Knowledge

Practice

Skill
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Starting point of navigation
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The present product 
range shall be the 
most preferred in 
India and reputed in 
10 other countries

Minimum of 1/4th of 
sales contributed by 
exports

1/5th by entirely new 
line of business

Ensuring Long Term 
Health & Progress for 
the Group and its 
associates at all times

To Develop Competent 

Operators and Maintenance 

Personnel

E & T/AM,SHE

E & T/AM, PM

E & T / AM

To eliminate Equipment and 

Process Failure / Malfunctions

To Develop Multi Skill in 

Maintenance and Process

To develop Safety and 

Environment Risks Awareness

To eliminate Accidents due to 

lack of skill

VISION GOAL RESPONSIBILITY

Primary /

Secondary

E & T/AM,PM

&  KK

Starting point of navigation
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CEO

AM Pillar 

Chairman

PM Pillar

Chairman

FI Pillar 

Chairman

QM Pillar

Chairman

E & T Pillar 

Chairman

OTPM Pillar

Chairman

DM Pillar 

Chairman

SHE Pillar

Chairman

Unit wise 

Circle Leaders

19 Circles

Members

( Staff & 

Operators )

Unit wise

Leaders

Maintenance

Team

Central 

Secretariat

Unit wise 

Secretaries

Unit wise 

Leaders

Unit wise 

Leaders

Unit wise

Circle Leaders

6 Circles

Members

( Staff & 

Operators )

Unit wise 

Leaders

Unit wise 

Leaders

Unit wise 

Leaders

Cross 

Functional 

Team

Cross 

Functional

Team

AM Pillar 

Members

Navigator :  E & T Pillar Organization
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Background

Non Availability of Equipment 

Competent operator. Less focus 

on Skill Development

Higher rate of Equipment & Process 

Failure Quality Defects & Accidents. 

Inadequate Skill to take up 

Countermeasures

Lack of Specialized and Multi 

Skill People

Poor awareness of Safety and 

Environment Risks

HOW TO 

OPERATE ?
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AIM

To Develop Competent 

Operators and Maintenance 

Personnel

To eliminate Equipment and Process 

Failure / Malfunctions

To Develop Multi Skill in 

Maintenance and Process

To develop Safety and Environment Risks Awareness

To eliminate Accidents due to lack of skill
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Target

Benchmark

2006 2007 2008 2009 2010

2011 

Upto 

July

OPL KAIZEN
OJT 

Training

Classroom 

Training

P
Failure Due to lack of Skill in "A" 

Rank Equipments
Nos 560 410 310 155 16 5   

P
Number of FUGUAI Rectified           

( Lack of Skill)
Nos 70000 40000 25000 5000 3000 1000   

P Multiskill Operators Nos 50 200 300 400 450 475  

Q
Defects due to lack of Skill 

(Average Per Month)
PPM 5925 3000 2500 1360 136 50  

S Accident due to lack of Skill Nos 120 75 20 0 0 0   

Key activity
Result 

Area
Key Performance Indicators UOM

Target
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Basic Concepts & Priority Measures for Navigation
Priority based on AQUAGROUP’S requirements

Basic Concept
Produtivity Quality Cost Delivery Safety Morale 

M 10% 10% 10% 10% 5% 5%

S 15% 15% 75% 15% 5% 5%

O 75% 75% 15% 75% 90% 90%

M 30% 10% 20% 10% 5% 5%

S 60% 30% 30% 30% 5% 5%

O 10% 60% 50% 60% 90% 90%

M 10% 10% 10% 10% 10% 10%

S 60% 40% 60% 30% 60% 50%

O 30% 50% 30% 60% 30% 40%

M 5% 5% 5% 5% 5% 5%

S 15% 5% 5% 5% 5% 5%

O 80% 90% 90% 90% 90% 90%

M 60% 60% 60% 60% 60% 5%

S 30% 30% 30% 30% 30% 5%

O 10% 10% 10% 10% 10% 90%

M 75% 60% 60% 60% 60% 5%

S 15% 30% 30% 30% 30% 5%

O 10% 10% 10% 10% 10% 90%

M 10% 30% 40% 40% 5% 5%

S 30% 30% 40% 40% 5% 5%

O 60% 40% 20% 20% 90% 90%

K

P P K

P P K

Development Management

K S K

S S K

Safety, Health & Enviroinment P K

S

Office TPM P K K

S S

Quality Maintenance S S S

S S K

Planned Maintanence P S P P P K

Focussed Improvement KK S S S

P P KAutonomous Maintanence JH P P K

KNOWLEDGE                        PRACTICE                             SKILL                       MANAGEMENT                 SUPERVISOR                  OPERATORM S O

NOTE :- % - Percentage of Persons to be trained
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Outline of  Education & Training and Methods to

Improve Skills  - FUGUAI Based Training

Step - 1

Step - 2

Step - 3

Step - 4

Step - 5

Step - 6

Step - 7

Step - 8

Step - 9

Collection of tags

Tag Analysis - Training

Fuguai clasification based on lacking of knowledge / Practice / Skill

Using appropriate tools - Pareto Analysis ( Example)

Relating Fuguai with pillars

Knowledge & skill matrix ( Training needs identified by Unit Heads )

Training - Class room / On job Training / Technical

Valuation of results

Key result area & policy depolyment
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Step 1 - JH Red Tag Training

JH – Workshop conducted along with 10 outside companies with AQUAGROUP operators

Apply the concept 

of fast food track 

this means E&T 

should show the 

path immediately 

without any 

further delay
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Step – 2      Tag Analysis Training

Training Given :

1. Tags Identification/rectification Training 

2. Kaizen Training 

3. QC Tools Training 

4. MP Sheet Preparation Training

RED
19,84,063

WHITE
6,05,410

TAG ANALYSIS
25,89,473

Operator
Operator

2,98,206

OP/ PM
PM

15,90,432

PM / Tech
Tech
95,425

AM
KAIZEN

1,880

7 QC 
TOOLS

130

PM
KAIZEN

240

F M E A
11

FI
KAIZEN

2100

LOSS TREE /
ACTIVITY 
ANALYSIS

8

Operator
Operator

4,56,816

OP/ PM
PM

89,164

QM
QM

59,430

AM
KAIZEN

2,101

7 QC 
TOOLS

67

FI/SHE/OTPM
KAIZEN

660

PM
11

FI / QM
KAIZEN

225

6σ
5

DM
MP SHEET

111

Equipment Process
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Step – 3     FUGUAI Classification Based on

PILLAR Q M

FUGAI
Material / 

Process Defect

TRAINING K P S

TOOL 6 σ

Knowledge / Practice / Skill

Identification of Type of  Process / Material Defects - Impeller
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Step 4 Using Appropriate Tools – Example (Pareto Analysis)

Conclusion: Spool failure is the root cause for more breakdown in Press group machines.

Corrective Action : KAIZEN to be initiated to eliminate spool failure



AQUA GROUP

Page 19

Step 4 Using Appropriate Tools – Example (Why Why Analysis)
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Step 5 Relating FUGUAI with Pillar

PILLAR JH / PM / SHE 

FUGAI

Unsafe 

Place/Source of 

contamination

TRAINING K P S

TOOL KAIZEN

JH Tag transfer to PM pillar for countermeasures
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Step – 6     Preparing Knowledge & Skill Matrix - Example

On The 

Job 

Training

Off The 

Job 

Training

Manage

ment

Supervi

sor
Operator

Manage

ment

Supervi

sor
Operator

Manageme

nt

Supervis

or
Operator

PUMP

Machining HIGH

Assembly HIGH

Testing HIGH

Painting MEDIUM

Packing LOW

MOTOR

Machining HIGH

Assembly HIGH

Testing HIGH

Painting MEDIUM

Packing LOW

DEPTH OF 

TRAINING

PRACTICE SKILL

OPERATION

TRAINING KNOWLEDGE



AQUA GROUP

Page 22

Training structure

API ASE-1 ASE-2 ASE-3 ASE-4 & 4*

E & T Pillar

Nithyanandan.P

Viswanathan.R
Anand.C

Ramalingam
Manimoorthy.G.S

Sivakumar.C.S

Nirmalkumar.N

Paramaguru.N

Suryaprakash.P.R

Sureshkumar.S

Viswanathan.N

Murali.S

Venkatesan
Nandhakumar.R

Selvaraj.C
Arulvanan.B

Chandrasekar.V.G

Krishnakumar.V

Karthikeyan.N

Krishnakumar.K
Karthikeyan.D
Hariharasuthan.L
Vivek.M
Elangovan

Giri.N
Devarajan.M
Pushparaj.C

Loss identification

Poka Yoke

Hydraulics

Drives & Transmission

Why Why analysis

Consumable cost reduction

Tool life enhancement

Hydraulics

Lubrication

Safety awareness

Removal of Bottlenecks

Motivation training

Hydraulics

Pneumatics

Electrical

Loss identification

Safety awareness

Removal of Bottlenecks

Pneumatics

Safety awareness

Motivation training

Bearings, Adhesives Bearings, Adhesives

Hydraulics
Pneumatics

Electrical

Loss identification

Safety awareness

Internal FacultyInternal FacultyInternal Faculty Internal Faculty Internal Faculty

R.RadhakrishnanK.SenthilkumarR.Radhakrishnan K.Senthilkumar K.Senthilkumar

Training Subjects Training Subjects Training Subjects Training Subjects
Training Subjects

Assembly & Packing PM Analysis

Training Subjects identified based on Unit Head’s recommendations
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Training – Class room (Knowledge)

TPM Awareness Training

Training on Importance of TPM at Shop floor



AQUA GROUP

Page 24

Step 7 - Training the Trainers

Functional heads of each unit with unit head are given training with respect to

- Identification of major losses through F.I Pillar

- Identification of abnormalities and elimination program through J.H Pillar

- Increasing equipment availability program through P.M Pillar

- Safe working practices, Safety and Hygiene at work places through SHE Pillar
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Training – Classroom (Technical )

Training in Hydraulics

Training in Hydraulics with the help of External Experts
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Practical knowledge imparted based on theory of the subjects

Training given to the Engineers & Operators by External Faculty on

1. Types of Bearings & Application 2. Bearing selection

3. Maintenance of Bearing 4. Special Tools for Assembly & Dismantling

Training in Bearings

Step – 7     Training – Classroom (Technical )



AQUA GROUP

Page 27

Step – 7   Training - On The Job (Knowledge)

S.NO

1

2

AQUA GROUP - TPM                                                                                                                                                                                                                   

ONE POINT LESSON

GENERAL INSTRUCTIONS TO BE FOLLOWED BEFORE STARTING CLEANING

Don’t use air for machine 

cleaning.

VISUAL CONTROLDESCRIPTION

Classification

Switch off of the machine 

before start machine 

cleaning.

Basic knowledge           Improvement cases
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JH Step-4 Training given to the operator in the shop floor

Step – 7   Training - On The Job (JH Step-4 Training)
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Evaluation of impact in navigation in Knowledge & Skills

 Evaluation on the effectiveness of training is done on the job

 Further training needs are identified and provided

 Skills are evaluated and rated as follows

Level 0    - Do not Know

Level 1    - Know but Cannot do

Level 2    - Can do with assistance

Level 3    - Can do alone

Level 4    - Can teach others
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Evaluation of Maintenance work knowledge & Skills

Identify Skill Involving

Manual Operations

Identify Lack of Skill Involving

Breakdown/Defects/Accidents

Assess the Present Level of Skill

Training

Evaluate Skill Base on the Trend of

Breakdown/Defects/Accidents

Assess the Skill Level 

OK

Move to the Next Level of Training 

Operation Skill Maintenance Skill

Pneumatics

Hydraulics

Mechanical Drives

Electrical

Lubrication

Process

Safety

Not OK
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Qualified Specialists
Model Based Training at Technical Centre - Knowledge

Product Assembly

S.NO SUBJECT
 No.of. PERSONS 

TRAINED

1
PRODUCT 

ASSY.
285

2 HYDRAULICS 654

3 PNEUMATICS 654

Hydraulics

Pneumatics

Reduction in Breakdown incedents

30

10

6

3

17

5

1 0
0

5

10

15

20

25

30

35

2007 2008 2009 2010

Year

N
o
.o

f 
in

ci
d

en
ts

Hydraulics

Pneumatics
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Examples of Training, Education & Effects - OJT

Packing Operators Training

2

1

2

0 0 0
0

1

2

3

4

2008 Jan-09 Feb-09 Mar-09 Upto Dec-

09

2010
Month & Year

N
o

. 
o

f 
c
o

m
p

la
in

ts

Zero Customer 

Complaints

After TrainingBefore Training
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Practical training identified and imparted to Engineers & Operator

Consumption pattern of insert

CNMG 120408 MS KC 1000K

1067

948

798
828

700

800

900

1000

1100

Jul-09 Aug-09 Sep-09 Oct-09

MONTH

Q
U

A
N

T
IT

Y

Consumption pattern of insert

TNMA 160408 LC620H

40

27 27

54

20

30

40

50

60

Jul-09 Aug-09 Sep-09 Oct-09

MONTH

Q
U

A
N

T
IT

Y

Better
Consumption pattern of insert

CNGG 120408 MS LC 415Z

27

20
18 17

10

15

20

25

30

Jul-09 Aug-09 Sep-09 Oct-09

MONTH

Q
U

A
N

T
IT

Y

Better

Step 4 Training given to TPM members on Tool life enhancement

- Number of  theoretical classes conducted 3

- Number of TPM members attended theoretical classes 81

- Number of On the Job Training given in the shop floor 25

- Number of members trained by OJT 288

Results of the Training on Tool life enhancement

Examples of Training, Education & Effects - OJT
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2917

1786
1655

1371

920

563 500

0

500

1000

1500

2000

2500

3000

3500

4000

2006 -

Bench

Mark

2007 2008 2009 2010 2011 Upto

July

2011

Target -

Dec

YEAR

H
O

U
R

S
Result – Breakdown Hours Average

Improvement  68.5 %
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Results Achieved – Reduction in Final product parts rejections

Results - Final product parts Rejection 

300

132 127
77 70 64

6
0

100

200

300

400

500

2006 2007 2008 2009 2010 2011 upto

Jul

2011 Target

Dec

Year

F
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a
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P
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d
u
c
t 

P
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s
 R

e
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c
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o
n

 i
n
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p
m

 (
A

v
e
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g
e
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e
r 

m
o
n
th

)

Better

Sheet Metal Parts

Improvement  76.7 %
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Results Achieved – Reduction in Accidents due to lack of Skill

MAJOR ACCIDENTS

2

4

0 0
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

2007 2008 2009 2010

N
o

. 
o

f 
IN

C
ID

E
N

T
S

Minor Accidents

166 163

137

43

26

0

20

40

60

80

100

120

140

160

180

2006 2007 2008 2009 2010

Year

N
o

.o
f 

In
c
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e
n

ts
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Results Achieved – Overall Employee Skill

3.5

3.1

2.5

2.2
2

1.8

0

0.5

1

1.5

2

2.5

3

3.5

4

2006 2007 2008 2009 2010 2011 Target

Year

S
k

il
l 

L
e
v

e
l 

- 
4

 P
o

in
t 

In
d

e
x

3.5 AQUA GROUP's Target

Improvement  72 %
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Results Achieved – Kaizens

36243511
3250

2713

2360

1678

0
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THANK YOU


