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Abstract- A chanae concept is a aeneral approach to chdraiehis been found to be useful in developing
specific ideas for chanaes that lead to improvem&he ability to develop, test and implement chanise
essential for anv aroup or oraanization that wanmtsnprove continuallv. After aenerating ideas. Rian-Do-
Studv-Act (PDSA) cvcles to test a chanae or aroficltanges on a small scale to see if thev result in
improvement. Concept of manaaina time provides @oatunity to make time a focal point for improviaayv
oraanization. An organization can dain a compditidvantage bv reducina the time to develop newumnts
and cvcle times for all functions in the oraaniaati Present study at TATA Motors had been donetHer
dressina of different enaine blocks before testumd time was noted down. The whole process wayzethl
properly and use of Couplina for exhaust, Pluarémtifier supply and Quick Release Couplina forl feigoply
connection was improvised. After applying changecept, productivity is improved by decreasing thesding
time.

Index Terms- Time Reduction; Change Concept; Productivity Imgment; PDSA cycle.

for changing a process. Change ideas can come from
research, best practices, or from other organiastio

1. INTRODUCTION that have recognized a problem and have
Change Concept plays an important role in any effodemonstrated improvement on a specific issue.
to improve. Since improvement comes from thé&hange ideas can be tested to determine whether the
application of knowledge, any approach towill result in improvement and are often revisedaas
improvement must consider how knowledge igesult of these tests. Teams test change ideas by
obtained and applied. An article in 1996 on Qualityunning Plan-Do-Study-Act (PDSA) cycles, which are
Progress [1] introduced methods to facilitate dveat also called tests of change. These tests of charege
thinking and to integrate these methods int@bout learning what works and what does not in your
improvement  activities using the Model forefforts to improve your processes. Initially, these
Improvement [2]. The use of the model encouragesycles are carried out on a small scale to seleiy t
making improvements by obtaining new knowledgefesult in improvement. Teams can then expand the
then using this knowledge to develop, test, antests and gradually incorporate larger and larger
implement changes. A practical approach tsamples until they are confident that the changds w
enhancing organizational performance identifiedesult in sustained improvement. It can be challeng
seventy-two change concepts, falling under nint get started and know when or how to begin trst fi
overarching categories. These categories arBDSA cycle in an improvement process. With each
eliminating waste, improving work flow, optimizing PDSA, teams will improve the design of their change
inventory, changing the work environment, enhancingleas and be able to determine how big (or small)
the consumer relationship, managing time, managirgybsequent PDSA cycles need to be.

variation, designing the system to avoid mistakes|
focusing on a product or service.

What ate we trving to
accomplish?

PLAN
How we will come to know
that a change is an
improvement?
STUDY DO

What change can we make that
will result in immprovement?

Fig: Model for Improvement
Fig: PDSA Cycle

Originating from a general and abstract change

concept, a change idea is an actionable, spediia i
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The PDSA Cycle is commonly used for Continuouso Quality Improvement, or Crosby's 14 steps to
Quality Improvement (CQI) through Change ConcepQuality Improvement into models for developing an
It is generally known as 7 Step CQI Process. Therganizational quality improvement environment.

seven steps which come under it are as follows: From these 3 philosophical methods leadership

1) PLAN preferably with input from employees can evaluate
» Identify area for improvement. and choose the most suitable, stepwise approach for
«  Define current situation. enacting quality improvement.
* Analyze current situation.

2 D.o Set goals based on process needs. 2 CASE STUDY
« Implement best changes Company Profile: Tata Motors Limited is the leader

3) STUDY. in commercial vehicles in each segment, and among
. Analyze what happened. the top in passenger vehicles Wiﬂ_] Winnipg prodircts

4) ACT the compact, midsize car and utility vehicle segisien

It is also the world's fourth largest truck and bus
manufacturer. The Tata Motors Group's over 55,000
employees are guided by the mission "to be
passionate in anticipating and providing the best
It is important to remember that there is no onze-si vehicles and experien_ces that_ excite_ our customers
globally." Tata Motors is committed to improvingeth

fits-all solution to reaching your destination. uality of life of communities by working on four

sgr?c\;,!etdsgiaiblggtd ?oscﬁ;etwé gﬁ;blgﬁgegg%?;ngt%rust areas - employability, education, health and
PES, 9 0qnvironment. The goal of environment protection is

improvement in that system. This convergence achieved through tree plantation, conserving water

knowledge, change concepts, and change ideas %d creatin ngw waterpbodies a'nd last butgnot the

referred to as a “Change Package” [3]. A chang 9 . . ' ; :
%ast, by introducing appropriate technologies in

package consists of a number of high-level OUtCOmv icles and operations for constantly enhancin
supported by evidence-based concepts and changﬁé]. P : intly. enhancing
vironment care. With the foundation of its rich

ideas that, when implemented, bring about quall}i ritage, Tata Motors today is etching a refulgent
d

*  Monitor results.
e Standardize and Plan further.
» Make sure changes are permanent.

improvement. A change package is created by expe re
to capture what is known about best practices a ure.
rocesses based on evidence from literature, i&@sear . . . .
gnd the experiences of others. CQIl is a systenﬁ’sR.OLlFE is a pioneering product support strategy in
approach that may be used to describe and improve Igd|a, from Tata Motors Ltd, operational from itsau

eising senice o poduct or o design anewises ST, % LUk o6, o fancrisce Lt o
or product. CQI had its origins in research done b

Walter Stewhart of Bell Laboratories in the 19305%I year 1999 at Delhi, Later it was shifted to Look

Stewhart showed by using intricate statistical nsgéin i 2003 Prolife offer reconditioned Long Block and

variations in a process were due to randomness ’tﬁe other aggregates to customer in exchange of the

were the result of a faulty process itself. Stewhal alled/old engines &~ aggregates, Reconditioned

: . regates are placed with our agents/Dealers, the

subsequently proposed to increase quality blggg IR X
. stomer comes to agents with his failed vehicld an

decreasing the faulty elements of the process. Trgconditioned aggregate is fitted on his vehicleiasgt

systems approach, which is used in CQI, is “both gle failed aggregate. The failed/old aggregateeid s

mg?haogd?,,n[;n%h ep?)IL?Ii)ZFc))?;\i ca?nt()j asi Sa of rggr}a%el;?]ee ack to Prolife; this aggregate is reconditioned an
assumption that problems in producing a qualit;?ent to agents for exchange
product arise most often not from “a lack of wakill

or benign intention among the people involved ia th

processes,” but most often from a “poor job desig

Problem Statement: The study of time reduction
using change concept had been done at Tata Motors

failure of leadership or unclear purpose.” “Quatign 'brolife. The problem encountered by organisatios wa

be improved much more when people are assumedl‘t?g's.prOdUCtiVity and less profit K.) the companke T
be trying hard already” [4]. Guiding principles quuallty of the product was the biggest challenge fo

expected behavior are another shared organizatior%gi3 organisation and tr;]ehyme taken for the dressin
policy that may be developed and utilized by healtfi"'9'"€s Was very much high.

care organizations in CQIl. The guiding principles _ ) )
“reflect the organization’s assumptions about theroblem Formulated: In this study time was noted

responsibilities and desired actions of leaderstiier down for the dressing of engine blocks before the
creation of a learning environment for work” [5].testing and then some ideas using change concept
These principles can place the approaches wfere given for the change to improve the qualitgt an
Deming’s 14 points for Management, Juran’'s 6 steps
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reduce the time as well

productivity and profit.

Time Study for Dressing of Engine:-

so as to

increase

Time Study - Engine Testing (M odel - 6 BT ) with load

Operation [SNo/ Work Content Time (min:sec)
DL D2| Tl
1{Bringing engine from engine assembly 0409
2Fiment of dowels & bots 0231
3 Fiment of fuel ingctors 033
JIFtment of tensioner, atternator, pully & hek 0701
5 Fitment of mig. bracket & dummy plate(air compreso|  02:34
Engine 6{Fiment of FIP & feed pump 0809
Dressing | 7|Fiment of H.P ine & leak off fine 0746
8Fiment of turbocharger assembly 06:46 064
9 Fiment of fiywheel & fiwheel hsg. 0833 083
10|Fiment of dummy plate of cordon shaft 05:19
11fFitment of o fiter 0121
1Fitment of coolant 0229
Total Time = | 3709 383
1{Loading engine to testing trolley 0317
2| Troley docking to test bed 0244
3 Connection of Coolant hoses 0408
A Connection of intercooler hoses 0334
Engine 5 Connectpn of fuel supply 0445
Loating 6 Connection of exhaust pipe ' 0416
7|Connection of rectifier supply & throttle wire 0254
8 Connection of cordon shaft to dummy plate 0524
9 Connection of ol pressure gauge 0124
10|Filing of lubrication oil into sump 0244
Total Time =| 1724 172
1{Engine cranking & starting 07:24
2Engine test cycle running 303
Engine 3 Checking of noise & leakage 0216
Testing | 4Draining of water 0311
5Card fiing 020
Total Time - 453]
1{Removal of ol pressure gauge 0121
2|Removal of exhaust ppe 0419
3Removal of fuel supply 0229
4IRemaoval of throttle wire & rectiier supply 023
Engine 5Removal of Coolant Hoses 0324
Unloading | 6[Removal of intercooker hoses 0245
7|Removal of cordon shaft to dummy plate 0323
8 Troley Undocking from test bed 0301
9 Unloading engine from testing troley 0431
Total Time - | 135¢ 135¢
1{Removal of ol fiter & plate(ai compressor) 0303
2Removal of flywheel & fiywheel hsg. 0732 073
3Removal of HP Ine 0504
4IRemoval of FIP & feed pump 06:02
' 5removal of dummy plate 0231
ES?'GTSIE: 6removal of mtg. brackets 0234
7|Removal of turbocharger assembly 0545 054
8Removal of fuel nectors 0321
9 Removal of aternator, tensioner & pulley 0603
10{Keeping block in PDI 024(
Total Time =] 2751 30
Grand Total Time :- | 136:2| 140:17 0453

Table: Time Study for Dressing of Engine

thsfter noting down the time area for improvement is
identified and ideas were generated for a change so
that time can be reduced to increase the prodbyctivi
Proposal 1:-
In connection of exhaust pipe coupling method can b
used rather than connecting it with Air Runner @s i

fig.

B . .
"Zl'_ - i B

Existing Proposal

Fig: Coupling for exhaust

Proposal 2:-

Different Benzo can be fitted to the different P’
and with help of QRC (Quick Release Couplings) for
fuel supply connection time can be saved as in fig.

Existing
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Fig: QRC for fuel supply

Proposal 3:-
In place of connection of separate H.P line, it ban
formed as a group and can be fixed in less timi as

fig

Fig: Group for H.P Line
Proposal 4:-

For connection of rectifier supply plug can be used
place of connecting it with ring spanner as in fig.

\\‘i
{

i

Pﬁjposa_l R

Existing
Fig: Plug for Rectifier Supply

time was noted down again to check the applicgbilit
of changes made.
Time Study after applying changes:-

Time Study - Engine Testing (M odel - 6 BT ) with load

Operation [SNo] Work Content Time (min:sec)
DI | D2 | TL
11Bringing engine from engine assen 04:09
2|Fitment of dowels & bob 02:31
3JFitment of fuel injectors 03:37
4Fitment of tensioner, aternator, pulley & | 07:01
5|Fitment of mtg. bracket & dummy plate(air comprebsq  02:34
Engine 6|Fitment of FIP & feed pun 08:09
Dressing | 7|Fitment of H.P line & leak off ine 0456
8| Fitment of turhocharger assen 0648 06:46
9|Fitment of fiywheel & flywheel hsi 0833 083
10Fitment of dummy plate of cordon shaft 05:19
L1IFitment of ol fitel 01:2]
12Fitment of coolant 02:29
Total Time - | 37:09 35:4¢
1lLoading engine to testing trol 0317
2Trolley docking to test bed 0214
3 Connection of Coolant hos 04:08
4 Connection of intercooler hoses 03:34
Engine 5C0nnect?on of fuel supg ‘ 02:15
L oating H Connect!on of exhgyst pi . 02:34
7|Connection of rectfier supply & throttle wire 0044
8|Connection of cordon shaft to dummy p 0524
9/Connection of ol pressure gauge 0124
10Filing of lubrication ol into sum 02:44
Total Time - | 15:4¢ 12:4:)
1|Engine cranking & startit 07:22
2|Engine test cycle runni 30:36
Engine 3|Checking of noise & leakage 0214
Testing 4|Draining of wate 03.11
5/Card filing 02:06
Total Time - 4531
1IRemoval of oi pressure gat 0121
2\Removal of exhaust pipe 02:09
JRemoval of fuel supp 01.29
4Removal of throttle wire & rectfier supply 0045
Engine 5Removal of Coolant Hos 03:24
Unloading | 6Removal of intercooler hos 02:49
7|Removal of cordon shaft to dummy plate 032
8| Trolley Undocking from test bt 0301
9/Unloading engine from testing trolley 04:31
Total Time | 11:49 111
1IRemoval of oil fiter & plate(air compressor) 0303
2\Removal of fywheel & fywheel hs 0737 073
3Removal of HP fin 04:26
4Removal of FIP & feed pump 06:02
. 5lremoval of dummy pla 0231
Eggg;gge- Blremoval of mtg. brackets 02:39
7|Removal of turbocharger assen 0544 054
8|Removal of fuel injecto 03:21
9IRemoval of akternator, tensioner & pulley 06:0
10Keeping block in PC 02:4q
Total Time -| 2714 301
Grand Total Time :- | 1:315( 1:295 045:3]

Table: Time Study after applying changes

These four proposals were given for a change to

increase the productivity of the engine blocks and
applied on a small scale. After applying the change
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When the changes made were successful then they
were applied for the whole process which is the las
step of PDSA cycle.

3. CONCLUSION

The change concept for improvement, results very
good to reduce the time for engine dressing and
increase the quality and productivity of the engine
blocks. The productivity is increased by 15% anel th
down time of engine is reduced as well.

As shown in the graph before week 5 the cycle time
was high but after making changes it is reducethfro
100 min. to 90 min.
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