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MODULE-4

CONTINUOUS PROESS IMPROVEMENT

ContinueA improvement isan inherent part
TOM procesSContinues improvement is made by 

Vieuwing alL wOYk_aA apYole 
Makinq alL processes eLective, ejicient ond adaptable
3Haticipatina change ia ustomey needs. 

4Controllinain - pro ces peaaimance wsin4 measuhes

Sueh a sclap Yeduction,cycle time, Lontrol char 

5.Pyeventin�a SCYapand reusork wherevehit ocuuhA 
6Tdentijyina activitieshich do not odd value to 

the 

J 

ScCAaP 

produet or service and etonia elimiaatin�

he_Same 
Z Eliminating non - condlmities.

8 Using benchmaikinq

New ideas to achieve break thoughs. 
10.Tntorpaiatina Corrections leaRnt into jutuiee 

actiyities 

1L.Dsinq tecbnical tools Auch 04 SPC,DoE, b 

- mahkinq, QED etc 

PROCESS

Proces rees to business Gnd production 

activities e an orqani zation II is SequCD 
evaiows protedures Lhich are inteidependent

d inked with each othe and, consume one 

resOuAceA Like 4M -Mone Maiehial mole 

Men, Machine at eveyStage 
i produetion _ycle to 

the business
iaputs ia the OnveAt 
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orm raw matehials into outpuuts in the foi orm 
O product 

MODEL OF IMPROVEMENT PROCESS 

Feed back 

Mateaials People 
Talmation

Data 
Mone kquipment| 

-Metaod 

Procedure 
Tnoimaiion Outuomes 

Data Product 

Human -knvironmenl ServiceA,etd 
reAOuALL ,etc Matsiala 

| Con ditions 

ThexeaAe five bcLAi.C ays to impro ve buAineaS 

aMinimize the LonsuMption Of re source 
Tt isionpoitont thoat all fom a reaouh C YeAouhcA 

MuAt be sed in most elheCtive mannN. 

b Re duce erYOYS 
Vaaiotion in fhe proce Causes YYOYS tO 

at occu , Itisimpoitant to woik towand elimina 

ComnMOn COAes errors and minimize 
the SpecialCOuse. the 
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CMeet oy exceed the expectations efheCustomers 

dMake theproceAS Sa 
hlorkeYs Saequahding is to be prioritized by 

D 
makinq the prow AaLeA, This can be achieve d 

by implenmentinq saety meaAuhes, edu Cating them buy 
On inupodt ance aSat meaS UAA. 

Make theproceas aore satis yinq to theperson 
doiaqit 

*JUYan's 1riloqs 

It is an opprod.ch iavolvinq CrosS- functional 
manaaement manaaed by meanA a thie e 
a.an aglial pro coM eA : qualits planniaq, qual:ty 
Loniol, and 0ualituyimprovement 

Jurandeveloped the idea the9ualtty Iriloqu- 
to bring Continuous ioaprovenaent iathe protA 

alita 

This has thhll companentsThey oJe 

L uali ty plonning. 
Quolity Lonhol 

3. uoa lity inprovement

1.Auality Planning 

3. Auality|2. uality 

Tmprovement ControL/ 
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iQuality planninq 

aIdentigy the external uwstomer.. 

b.Find Out their needs 

C.Translate those requirenment into organization longuaga 
dDevelop a product that can reapond To fhaie need 

oL requirementt. 
e. ptiomize he product features to meet th e 

Oraanization_and CAtorae needA 

The The planninqCOmpanent beqins ith identipi- 
Cation s exfeinal customes thaOugh mahketino 
Lollawe.dby identituinqtheix needs. Biteh 
identifiCation needs develop a product and 
Ahvice eautui eA that meet the uwA tome3 

needs, wita Hh hilp armultiunctional team. 
Optimize the product eatuies to meet Hae 

CuAto mey's needs 

Qualits lontrol 

a.Det elmine the itema lsuljects to be contralled ane 
their unit o measu. 

b.Se qpalA or the controlLA and detelmine hat 
Systim need fo be put in place to me asuAe the 

C. Me asuae actual qualitypeadlmance 
product, procAS o Selvice. 

d.Compohe fhe actual ualityLpeiomance with 

fhe 0a. 
e.Act Dn thediffeven ce . 
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3 uality mprovement 

aHim.to attain levels epeoimance lquality 
that ahe siqnipicanty hiqhehthon the present level. 

b.Optimize the prowAs 

TheJUYan, 1»tloq4 Diaaram 

Quality planning &uality control During processoperat i on) 

Spovadic 
hWaste 

Oriqinal zone o Qc 

Chronic waAte 
on o PPortu nity 

Continuous Proce s s 
improvement 
New zone ef tor improvennent QualityF A 

pimprovenmen? 

Time 

Lesson leavnt 

This di agram providesi aLoncept the inter- 

Ye lation betweenthe thiee Continuows improvement 

pro cwses ie, quali ty plann inq, quality contiol.and 
auali ty impoverment Ta tais Juran has provided 

a distinctionbetlween Sporadic waste an 

CAte The &poradiic aste Cai be 

identiied and couected thao ugh quality tentiol. 

The Chronic waste in the beg inaiag the 
opeation needs provenment in Theprocess.

LOaAte and 

Chorornic 
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the iMprovemMen: As a solution is found thOugh the improveme 

proce, the lesson leaknt is fed back to qualit 

plannianq Planni nq ProcoAS So that new ooauby 

reducng Yeducinq the chionic uwaste to tha lowst 

Poible level may be establis hed. 

IMPROVEMENT STRATE G TES 

Diffexent companies use dipteient strate�ies 
ta inMprove thelh businsssPrimaailu thele oie 

fowh improvenment strateqies followed worlduwide 

lviz Repaiy , Rei nement, Renovation_ and 

Reiavention. 

aREPAIR 
This strateqyis used hen there is 

a break douon the &uskm. Repais indicates the 

procem A movinq om state e brokeo to 
wikinq This LOuld_be _done at tuwo levels -
Short termand loaq teim 

bREEINEMENT 
T the System is_ not bro ken 

honeiS nO need to Yepais it. Howe ves , cAtaun 

activities need not be bro kan , but stil 1all 
ba.ck in teAMA eAicieny ondelectivenil. 
Hence in this$trateqy, activitieA that prOMOLE 

the improvement etheehieAu and 
and 

ectiveness o lent pYOCRS h ivalved 
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cRENOvation: 
RenovationA oAe break thaO uah improve 

mentsneeded to meet the Cwlent expectationA 
he the cstormen, Tt is achieved thaouah 
inno ation_and advon cements 

d Reinvention 
7his strategy is cpplied, shen the 

COmpany reaise that wientproducts and 
SAAvicaA ae not sulLicient to satistu The 

Companu 

CsfOmer la oxdey fo maiatain_fhe ompetitive 
advantaae andSuAtain the yitality, Oganization& 
appy this strateay. 

TYP£S OF PROBLEM IN CONLINUOUS PROCESS 
IMPROvEMENI 

herunalu,five types problema in tontinuauA 
OAe observed. They aae prowy imprOvemeat 

loMpliance, Unstructuuhed, EAhiuencu, Praces 
dsiqn and product dosigna 

Compliante hisisa conditi on that occus 
hen aSystem thaough structuaed ith prope 
input:, proum and Out puts , is Secn aA 

wnaccotable bu austom 

bVnstructured: This problem is Similan do compliance 
but is not speciied by standands. Ta othe. 

wOvds hen 0n imMatutesysteM waing9 

Unstruct une d inputs, procAs and output producs 
prodct, uustomers ill o bviously raject it 
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1novder to ix such problem, omponieswed 
toconduct a customeh mehSulve bejde stanting a 
product 7his vill eliminate the problem poi 

compan Pertomance 0 the 

c iciency Compaines ate taking dback jim 
Custormers produce a PYOduet accaptable to tham. 

This pro blem is Solvedbu on centatina On 

re duction e the ost e production and provicling 

Sae iking onditionski wdikis. 

dProUs desiqn Cunent proce uedMaLy not ei 

Suitient to catesto the needs n b the ustom 

Taea, CoMPanies need torevise tao existinq 
proLeASe ouldestan lond develop ne preameA 
to meet fhu txpectations da uato maiA 

eProduct desian: Haehaicea he Atomi 
alout a_ product is uo predi ctablei Hence 

Lomponies needto re think_ _n ways 

kpa kties kenpinq tm akleast,Nu problems ocCLA a 
the acilifiesQvailable th tompanieAall 
not Suhiient to pro duce 
pYOduct. 

oreyise fe ned 

Plan-Do - Study lct LPDSAJ Cycle 

Act Plon 

study Do 

PDSA-ycle el 
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lo Successful practice QM ia an orqani zation, 
The Senii leades ltop level Managens must take 
1h irst step 1e, acuptinq and commitlinq 

themselves to the quide linA 

omA fihe basis 
and point hat 

TaM 

The Plan problem is ideatijied by Studying The 

Sihuations to detet tha gap betuLn he preent 

Qnd the utuiesituations. A large gap Can 

ateSiqnifiant oppitunitiea jo improvement. 
Senioi leaders shouldidenhpy metaods to improve 

fhe situa tion The activities iovolved in this 
Stog eO deiniag the Proco, ibinpu 

ndAdandinga Lustomm ) expectaions identijyi nq 
pro blems ,tsting theodies e CauesOnd 

deve loping splutions. 

Do 7his is the implenmen tation stage the 
plan sdimulated in theplan atage i,e. to cassu 

out the plan ldo itl, Iatially the implemantatioa 
will be_on a rial basis kitn a linmited ustomeA 

This tria rs to evaluatea propased solution 
and pr ovide 0bjective data to aMesste u 

SLalefeasibility plan. 

Study : This step deala ith monitoiiaq and 

inApectinq raulks. Ti deteiminms. hethe the 

trial plan iswikingpropely and if 0ny 
ktheaproblemA o oppohhuniti o Ound, The 

prope) ed SolutionMust be moditied_3Propo) ed 

Scrapped 
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Ac: This is hefinal step e PDsA tycla. Ln 
This Step t manag eh review the inlolmatioa a 

TheStu dystep and initiates orTective action. 
The plan i innplamented and the hiaal 
im prouement betomeA standai dized and wsed 

Continuously 

PDSA ycle -Problam Solving phases _cootinvou: 
ProceAS LmprOvemeAt 

Phase-1 
Identi44 the oppov tunity 

Phase 7 
Plan for the Phase-2 

Anayze the proces 
Act Plon 

Phase--6 
StandaAdi ze the Phose 3 

study Do DeveloP the optimal Soutíon 

SoutionA 

Tmplenentation 
Phase -

Study the results 

Phase-5 

PDSA Cycle 

PDS1yele s Shouonin fiq ollows Seven 
phase O Continuows PYOCA inmpYoveent. 
Thy Ae: 

Telentifu theDpptunity 
Analysse th C Ant proceM 

De lop theoptinmal soudion.. 
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Tmplement chanqe 
Shudy the result 

Plan for the futuae 
Standardized he solution. 

Eirst thu eephaseA ale palts he plan stage, 
dowsth phase is a paxt he Do stage,fiHth. 

phaseis the past thestudy stageand last 

stage Tuwo phaseA mak appehance in Act 

Phase1 Tdentifs the Opportunitu 
dig Key activitis ia_his phase a to identitu 

problem dm a team to Study the prdblem 
Ond dejiae theSope the problem hatt Jhalps ia 

prioritisinq-

Phose -2 naluyse the AANt proAS 
Problms assouated withprowmes ideatigied 

in the previous phase, a analysed the wuinat 

procs is thsaughy shudied townduiatand it 
J 

PeLciran H-qap analysis isconducted t 
JT 

wodelAtand theloop holes e D the uent ro WM. 

Phase-3 : Deve lop the Optimal Soution 
Heae,taking the results e The pre vioA phaAe 

a optimasolution is developed. BYain stoming 

is conducted to dis i cusall p asiile Solutions 

Ond the most optimal solution is selected To 

Solvethe pro blem. 
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Phose-4: TmplementChange 
the Solution Thisinvolves implementation S 

viows phase. develo ped in the 

Phase-5: Study the Reoult 
The inmplemenled soution is Atudied 

he Lolle chion 8 the Yelevant data 

The data is reviewed thsough peodic meetinq 
thaouqh 

and evauuatioa e tho Ault oimplemantation. 

hase6Standaldize thee 3 oluution 

Phase-1 lan for the utuie 

Ithe Solution uieldA improvemont,the 

activithes shou ld lead to a lo0tinuouA improvement 

fhe activities should_ lead_ fo aaLontinuows 

the proWA provemnt 

mais Kaizen 

Kaize is a JaphanLse wOYdfoY Conti nuo uus 

improvenneat. If is_a foimalSystem to promote 
ContinuouA improvemant_ developed a a pait e 

wsi-in- time JIT mauyactuhina techniques. 
Kaizen is Hae proS tontinuows inproVem 

la Small inclments., that makes the process male 
1 S mall 

e4Licieat, eective, wndeh coniol, and apotable. 

Tmprovement is actomplished af little ono 

PrDese uith Dut dophisti cated te chaigus o 

expensive cgupmentIt aimw at simplipication 

by breaking 
the cOmplete 

on s and impYoviaq 

proces es iato siuple- 

them 
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he kaizen improvement Jows On th follouoing 
factors. 

LTdentitication a vaue added and non-va.uue added 
activities ia the pr oL. 

uda which reeis to seven classA wastes 
Th beingOve Production, de lay, tYOnspotation, 
Procing, iventory, motion and deective DmponlnB. 

3Principles 
technoloqy 

time and motion shady ond 

Principles mateaials handling and wse One- b 

piecelo 
5 Documentation n stndaha_ pYOLLduseA. b 
he five S' or wok plateOrqanization whith have 

iyeJa1panLA oids The ahe 
Sieko PropeY aAlanqenments 
Seiton Orderliness 
Ssihe tso Personal cleanliaes 
Seiso Cleanup 
Shitsuke Displinae 

7.Visua manaqement foy befter LommunaicationA 
2JuAt -in- time LTIT)printiples -to pr oduce anly t 

right unik in riqht 9uantities ,at the riqht time 

and with righ YeAoALA 
.Poka - Yoke to prevent 6 de tec evvors 

Tearm dynami ,ohich incdudes problem Solving 
Communication skill and conlictreaolution.. 

Keenqineering he team "yeengineeAinq" is deiaed as 

"Hheundamental rethinkinq and radical design 
pro eNeA to achieve dramatic_improv 

Paolmanca 

The 

businM 

in itical co ntempoialy measule o 

uch a Lost, 9uality vice and SpeLd J 
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T m is ala known as "ProA re- en0inhinq 

OY Businus pro LM_Ye-enginAUnY 

Reenqineeh i ng is focused n "brealk thhough 

ualit 

thhough" 

LmpYOvement, dramati col improve the ualitu 

Cnd speed 0 wok and to reduce i St bu 

wndanmentally chanqing h proAMes by which 

thi 

work qets donu 

he Thhee Rs a Reenqinewhinq Lthkce phase 

Reenqinehia iagl. 

KeenqinLeAing eit involves HaLL baAic phase 

RetHaink 
RedeAiqn 
3.Retool 

Rethink: his phaAe involves eXamiaiaa the 
orqanization's _usnat objectives and un.dellina 
rulis and a amumption adeteiomiae howwel 

hy uit fo he Yenewed commitmnt 

CwstoMi satisication. 

Redesiqn: This phase onaluses The w 7he 

daanizotion produce produch ohSeAvices. Then 
a de1unminalionis madeas to which pait o 

the prO W o which job is to be redesiqned 

So that the Outcome oill be e satisyia 
an d a stom Ccsed.. 
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RetoolThis phase involves the thovouah 
evauation eq the Lnt wse technoloqies, 
epeci aluy electonic dato prowxing sysltms, To 
identify advance d oppoituunities dhonge ina 

tine technoloqy to achieve the qoa iequality 
1provementand wstome satisgication. 

Six Si qma (6) 

Hnothe technique employedto sustain 

provemeat is thnouahSix Siqma. Continuuous 

Siqma iS the notation uAed to rpresent 

Standaad Deviation. 

is a 70M_pro cem that LAA Six Siqma 
pYou Capability analysis a a hw0u 

PYoareAlo_fact d_deints fht shape the 

Lgunu uAVe. Laig tht va luue o , the wave 

sill be broadeh and dispehAion o Spread e 
prowswill be laxgun Similaily Sma leA the valne 

meas uAina 

the 

ncie peake d will be the cuve. 

Fiqune shous a prow that is naimalluy 
distribuied centhed ai and SL aad USL 

estobliched at 6. Unde this situat ian 91.999129 

28 the product ill be ithin the specipication 
Limit (SL) i.e 0, 00 2 pats p million will bbe 

.0 pieces peA billion Fdthis 

OWA Capability index Cpis . O 
A CP vauu o 1.33 has Ta Gle 2. sho sthe 

pe cent D a 0ea between Specifitation7a 

nonco im an 

Situation 
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USL 

LSL 

2 +30tL 
-30 

Access 
Centre 

Area_ Under nomal cuive oft60 

lit 
non- Lonoimanci yate, prows 3 apaili 1u 4 

diselentspeuilafion limih. Accoidinq to the Six- 

siGmaphilsDply, procaseA_ase raley onteledie, 

The Centhtends to shit above o below te 

Taule . 

Non Conidlmance Proces 

Rate CPm)_ 
Percont Specitiation 

Limit Capa bility C ConjoiMante 
68.7 317300 D. 33 

t2 G5. 455 48550o O67 
29.73 

91.9 37 
2700 L00 

t4 63 I33 
50 9.999943 .57 67 

9.9999998 O, 0032 2.00 
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Six Siqma Method olaqy 

SixSiqma follouws two methodoloqies for 
1mproving quoality a pro cw and desiqne O 
product Thy al tiimed 

aDMAIC Depine , Measuhe Anayse , ImprOve, ontiol bDMA DV also known as DFSS (D esiqn oí Six Siqma) 
Desian, Measuhe, Hnalyse desiqn, VeAifyH 

DMAIC_ is a proces improvement methodology- 
DuAingihst stagt th System_is propeily deinad 

staae 

hst 

byidentifyiAa propeh_ objectives La Se cond 
Ka and 

1hepednant the cuahent prowA. DuAing 

Anayse rootcau 
aAto undelstandthe reasons o qene3ation 
dejects omHhe pyowADuAing mproVestaae 
optimal soution is identpied andimplemanted

relevant data o collected to measuL 

fheproblem is identified

to eliminaie minimize hoYoot cause Te 
llproblem.Finally , duAing ontrolstage, the implemantedd 
soution ls Continuouslu monitded wito propeh 

deviat ion recoidino echniquA To ensuAe that an 
Kom the taiaet 
Ytoult in dyeets. 

a Colected beloie they 

Deine 
Control MeasuNe 

DMAIC 

Lmprove Anays e 
DMAIC methodolooy 
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meiho doloqy. 
DMADV is a product mprovement meiho doloqu 

his aims at producing a deect leeproduct 

kaapinq requirementi Cstomeis_In_ mind kiom 

aVu stage the product development 

Duianq 
a V 

Duainq Deine stage, Poject leadersidentijy mot 

impoltunt needs and wants e ustomeA by 

Conducti eng a masket_SuAve. lhan , duninG 

Measuhe Staq e, jactoiA fhat_LaiticaX to quality 

a nMead ed. This stage cad With wsto me 

Yequuiremanh being tonveated into projectqoals. 
ith Chitical design palameteis. Ne xt, Hralysis 

Sfage avalveA develop ment alteinative 

d esianA and selectinq the bptimal deuign oitu 

best_OMpongnti ond making necesa 

adiustmentin theproc 
produciTa the Desiqn stage a pratotype is 

developed and compaied against the ollectedd 
needsand want e theCstDmi,Tn the 

mak he bet 

J 

the 
inal atp Veaigu vali daiion q tha implemerntea 

diaiqn acceptadle to alStakeholders is 
Lompletedheproduct is takRo to hi qhea level 
Ro M profotypeHll lesonA ae Propa 
dounente d._ 

Depine. 

Veviy DMADY Measxe 
DMADY 

Designn 
Analuze 
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