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Jolill g il 4uE Al Ciuaed) Jiai Wl glald) s g :Brainstorming el ciaal) -3
Y el Bataa Al Jall alagi e ganall slaef Lihal s Jolag Ally Slaal) Al
sl ¥ Jd e daalocall lsdY) daildl
o GUE lialal) (ki g o g pdiall B0 Ay B3 Al gand) Jiadg 1 g puall A gan Jagdads il -
cliles cilaldi (e yaad) dleld g8atl duo )ay) Y gla Jad (Al g dadlldl g desi 1) £ g pial) A gan il
A okl o (Juran) Sy 3 Aebia)) o giue o gagadll dag o zUWY) clles g JlsY)
{(Lewis, 2002: 2) dadl il A gana Alsie
hshds Jiai :Critical Path Method (CPM) zoall Jleall 48y L&l daa il (Ysl)
(bial) Al g Judeail) i 55 S0 g agaad JSy 4SBT (a0 A8y phay £ g pudiall LATY dyla 31 Al ganll
Al Jlaally (g g pdall Jlady Alaiaal) cl luall padagi aa WAL Ao U cld oY) 5 Anday) o3¢
LJalS I8 £ g puall Slady g Qg i jluwal) 038 J skl Jiay (Critical Path) (CP)
Alid (e A8 ghy £ g pdall Liajll Agaall Jadads Jia3 :Gantt chart <ils hhia  (Lil)
Aaiay) oda Jladly Aa ) Aka 3l Baal) o Led) ghal (i A ) e 4880 Baasis
Continuous Quality Improvement sl 3 gad| (i : b i

sabecall Cppwadl) cilullata g ol galaa ccilaa ] cdsar) «p ggda ‘JJEJSW‘;JQ i) o s
(IS Uall olay) Jally 4Bdle e Slkab 34 gall
QI Development & Evolution dagall gumiai dbedi solai ¢ bl : 1
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Bagad) Gaean a gga gkl Jal 0 (1) Jged)

JETRNRA] gealdl | @
)
Quality Inspection Management (QIM) 33 sl gaad 3 )3 s o 1
Ldasy) A el e (Operator Quality Control) Jidall sagall 48, Lai 3l | Al-Saket, | 1
Boally alall 8 ¢ Bagal) LB cillad a3 cilS 3) (1900) I 5l 3agal) 503 aggdal | 2003: 7
AR g (e g S B i a gy alud) L) Aie jalall
Statistical Quality Management (SQM) 4xilaa¥) 335l 3 )3l da 0 2
ple aladialy Jiai 3agadl 30y B | ghiy Lawla Ysad ciagd (1960 -1940) 32l o) S| (RoSS) 1
sladly padl) Mo SplS JiSIg Suaa ygd ) Gandll Jsad 3 Bagadl o 4B & claal)
clled) Jiad (2 4l 5okl clagly Jedl) clie Jlaiuly Lilaa) sagall Ao 5kl
.(10 :2005 «(5.9'3adl) Lo yiay il
Quality Assurance Management (QAM) 33gadl (laza 3 )3 da 50 3
& (quality control) sagall 4L, ¢ slE5Y) e cliaa jghail) ¢ AN A yal) ¢} s 4 | Dahlgaard, | 1
.(1950) al= A (quality assurance) 32l ¢laa etal.,
2007: 7-8
Total Quality Management (TQM) ALaL&ll 33521 5 )3} dla a4
Bazaa By AaBii daglia g JUELH Jlee¥) 3 gga Ciagd lpbamadl) g SLisladll) Ads ja 8 40 83 | Marone & | 1

Al uind ) DSl Ja o 35S S0 By calis ) g ALaLad) Bagali 503 Jia | Blauth,
2004: 2

CQ Improvement Concept 3 gl swimsid | (il | 09k : 2

Byalsa Aalile A8y jhay 5Mlag dabada Cpwad dgga 5 Lt alwal) S3gad) Cpwad Aduld

DAY QS gk oo Aleal) ALG addiety Ao\l Baly g BelSY Cpawad ) dingd Slaa JSdn
Lginall gl 3ol Aaalil) 5005 (pilall Baga galad Cpuad (2l Adlgll cipl aY) Jadly
B alii B bl paie g UYL daillall aggadl ) oo Sudd i) Llaa g (palalal!
(Juad) Blal) gdad B ¢ gagiaal) Ay Lulsadl Capla Bagadl 3 1a Aakail jghai i g Bagadl Adyasd)
Ol o laial) kil Ja) ja e g (Sl Bagall 38T e

DA (AT ¢ Sl aSan Jae 13) g ) () iyl (g gl Enaal) B i (312005 «(s.915al) Cm 3
Lagh Gamd (Ritter, 2010: 7) Wi slall (8 lalgiay o b Jaal) b alaY) slaliely dsa gy Julo
L Ada ) gy Aa 1) A8 cud a5 O s 3 (Quiality)Basad) o sgdal Lidualé

Ball Baga (g8ail Bagal) agglal Juadl) agdl) ) paiabiy oy gl O (sl g

Ak alii a5 ol 7z siie Adia) ga 53 g Lghia g B sl dlas Juad) sulaadl Sladl e g calill Juab)

(Product Quality) sl 3aga 2 ¢ (Kumar & Suresh, 2008: 7-131) S 3

A8y Badaa Ll Baga Juadl B gl il dasauall Bagally (bl clalal faliia) Guesd L
Kumar & ) Ossg Agdll) A8 ad L8LGY) 33 salld (Aima cilulhiial A8:Kal) 481 (ailadl) g gilal)
clasil) 3153 aibad ¢ Ly of (Service Quality) 4eaidl 3asa 33 ¢ (Suresh, 2008: 132
Aa) dial) 34393‘ J.L#YJ ,,,‘:\SAJ Jmﬁ\ C'_\§3 Jé\ 60‘4;2!‘ ‘AAUS\ cah;g\ cé\iﬂu‘ﬂ &UU i g 91533\ gA
Jglady Al Bagad) Gl cglada A ) dagdads 3 1) (Al (gl Wk (AN el Gased aag
Quality ) s4sadl 514 aseda & (Haskins et al., 2011: 299) S 3) | ) paliuaby g (993 cilallas
budg Cpeadd 4 gl cle) 2 Clubuad) asads & Bagall 303 oa€ ol ((Management

Sl ) o101 1) Al B oass A g Aadiial) crads cilyleal) Cilida

PEALY) aUai ogday culiad (Bagall Bl Ay Bagall &JgASJ:“"‘S‘ dlaasy) o Bl 5 9

Goetsch & Davis, 2006: ) S 3) .lgaa dadlitall jaiusal) Guenil) ciliaga g ALaLA) 32 gal) 3 1)
LS & Jiaii ddudd i ((Total Quality Management) Adalal) 3agadl 3031 aggda o (2
Bagall LAYy salesal) Cpualdl) (i al dakiial) 3 ga ABS A gig il ) iy Jead) Apalil Misa
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¢ (Continuous Quality Improvement) 8agall jaiwall cpwadll aggda Joli3 sy

G Al Jasas 4,99 Ales Wil (Lambert, et al., 2006: 6) ¢ 3 Adlida a5 clga g9 Jala

O350 g cOalalal) (pSal (e ) aY) juad o S5 Adlatie < ghad g laly Abadl) ¢ sl gdadl
Y Jasha eadaiil) o) Y Sladi g oY

CQ Improvement Value ddgadl somimil| G| dunguf :3

Lo laal) g Apadll) olual) ) sy 435S (A (CQI) salesall B3 gad) Gaean 2 9gia dranf (1S
Adlad) Aalii) g Bagall A (e G AN g ageadil il ¢y gaalag g agdlas ¥ ¢ gaign palAEY 454
629 Omeadl) daly ciagll dga gal) dujlaally dalall AB8aY 5 Al lgdad @igal Jlaniulyg
i Lagd aiad) Jaal ) (o)) A& & jida dpaad) Bagad) B 0a) il ylaig cAalil g gral s s sdlaa ¢ff UL
s e S g Galaladl A gadil) AS jliiall il gSa (8 Sladad 83 gl jalanal) Cppeucail) Aduaddy Sialy

CQ Improvement Objectives dd gl souimil | bl | wilaa :4
S ¥ cilles S paial) paaidlly o100 jaiceal) Jojadll ) aieeal) Cpeadl) cildes il
Gl i) Juadl (gaatg 8 jrial) clalal) Anli (2 gl Adeld JS) Lgheat daliiall JalS Jauiyg
Jelai g il 3,08 (hauay Alaad) B3 ga Jada o (Jones & Lewis, 2003: 7-8) sS4 3, ) saiadys
A Ommadll 3 ) e 3aS i 4RI BelES it (COISEA jSeal) Saaall) (cBgl) g ey Ae gun gay £1aY)
Martin, 2006: ) JShg A sla 4418 5 Juad) 7 gila B3 gad (Gaena Loy g& UM (gt Laliiai (SLaY) S|
A 5 Aaiial) dagds o Addaty jalenal) 33 gad) G Abalh g ) Suy Baee clle dla ¢ (9
Gl A1) Bagal) dles B (add S e rcilaliiall aea B Lglidit (S0 dowi) ClUe day

CQ Improvement Principles dd gkl ol Gumtiniad| (Sdbind :5

i) g cllanll Cpeadl dasaal) clbalidl) Aabey Jial jaiead) 3asall Cpwad JAda
sy agli S claliladl of (Vierimaa, 2009: 26) ¢ .0 ) il Juadi g8as il
ol AQlAN il A1 ;panals ABdaa Baga (laa Cilpl jal dliad ¢ quag (Gpually p ghaill & Lgsilsla
Sl g g JoUN Qb (o Aplila i A Ay jLiad) ladll g (ol gall (o laledl) aantd Jilug
Cilausally o) pddl cpa cliadeill aaad Jiluy 4 A i cilides 4] g A g LI cpacal)
obiinal) y ghaill daa) jall
CQ Improvement INStruments sowimb| 83 gad| gamiai kel :6

PDCA) Cycle & Deming Wheel (PDSA) : i i — g yal / gl — i — kalad duieieiads -}

(Shewhart
padiad il ghd day by Al Al Al Lghag ol JSdy (fap) Adas aggde Sl
Bagadl Cpauad cillalil g g Bagad) COEa Apllae (2l cilaliiall A g Glai o g Ladgal
Naidu et al., ) (Deming) J# w3y Lelaad g (Shewhart) 3 Jo¥ W gl | il
da dles (8 faps Alaad dagliial) day ) ) shaY) cidlualli Jga Cflalal) ¢ ) g Ml (a9 .(2006: 51
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Criald) o) 1 ) AlEalL liald) das) (a : jdeaal)

Six Sigma methodology (66) (shwd) s baal) 35al) 3 43) diagia

o W gk g W Jlglil i Al g Jles) B 1) (B omilieal) 3 gaad) diagla (8 (60) saida sy
CF Aaleal) 7 g Baga (et ) Cingly ¢(1986) ale 2 48 4aY) (Motorola) Shusbise ASpd 38
Sl o Db (JEAY lpa A )y aay Aabiiall e Jlas¥) Gliles cilifa B cplill JulES 35k
dpM) Csele / Gt 3.4 = 66 o iy 3 cumall dpud
‘ Kaizen Philosophy J<ady) gai juail) dduld &

8 hual) Cilbpandl) (o Naa S dae Tapey Jlaliy ual) gad ppdtl) na I ppdd AL Aals
aBsa (Bl Ludl) JEE Cngtig o8 S Ay g il daday (e Apelaill) L) A Lle B JiS) (950
.(Kumar & Suresh, 2008: 220) 5181 z ¥ c¥laa Lgilalis Jadi g 35U Camal Jand)
L ean Manufacturing Methodology (i ) auiall) Aagia &

o (TPS) Ugs gl aUai Galaal Jiati (Sobek & Jimmerson, 2002: 1-2) S
Bagall (o shuan g iiall (e Ay gl yall Apasl) ZUSY sl g ) ga Allas (pa AdSaall 3 ) gall S aladiai
Jia Aoy g sl UM g (JBY) AAISIL 9 53 gad) cilaiia ZUSY a8 LT AUAS Aiil) g cciSaal) Alal)
LUl A g cilalant) 3131 g & G4SN avaaill 3 g8 JiSY) 3 gaill g Cpangeal) puiuaill
(5 S) Methodology (< 5) Jaxdl aBse iy Sasa diagle
cullu¥) g clalad) de gana ) i 2 sgda WSl (Karkoszka & Honorowicz, 2009: 198) .
Al g cnd) B aEil) QY & gla o AR Basad)
(5 Whys) (5Y) Methodology &wedl) (i) J) &agie

O Al By AlSdall g dal el Y 58 (5 Whys) duadd) (i) J) dlal (28 ¢
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CQ Improvement Requirementsdd gkl ol | (il | i biallaieg : 7

Cacd Glial) L gl (Al g sialall L LA Bagadl Cawad dilaad cilalliial) (e yyaad) llin
aall 3agad) Cpead Jaads ¢ CQI culture saiwal) 3agad) cpwad 48 ;YS9 bl&S de gara
ALl 4l ¢ Continuous Benchmarking & aiwall dma jal) 45841 ¢ CQI Planning
5,1 asa ¢ (CoQ) Quality Cost 545l 48K ¢ Total Productive Maintenance (TPM) 4kl
¢ Continuous Training & Education saiwal) asaill g o4l ¢ Top management supportidsd)
Employee ¢lalad) ¢ ¢ Intrinsic motivation & Job design bl aseals 50 gl Jpdail)
‘Employee job involvement & engagementoslatall zlaly Audi sl el <empowerment
gl BAN Jedl «O.communications & S.Knowledge 4dall 4s ey 4da gidall c¥LaIY)
Spiritual teamwork

il | 53 9| (ot § ot Wil (5o i) Sl ot NN -8

548 el g cdalil) cilblee A (o grilal Baga Gpend A8 ¥ Al sp (o)) AlSiall Ja
A DA (o galinall cilplliia g daliiall dundliil) 5 jaall Cpeand Aol il Cp Jalsal (Gabadl Al g
a5 doles dda gy dabiiall Lolaia¥) A gomall g (cillSil) M cgitall Baga (e JalSil) gl
Al Jal ¢ (Fey & Rivin 1996: 7-13) ¢rus Aaliual) Laill) (b ddablows (o Db olaa
Aiall Cppailld FUY) clles g gilall 3aga (o NS Gl Gl Gl Jiay ACall Lelad)
4 pal) da gl e dpulial) Lpgiall jLtdly (DSl 3 jaimall g 43) giall dpllaally (aadddll ay
‘_,.hu‘_,a gt (AN g agriall g aliiall pCEN i gaf g il B3 N g cilbiagiall e ol il 315
AR ) i) g ABLERN AR (AS jaal) ) guaill daS) jiall 38l 4D gall AN gl Jala
CSSEA Ja B Al gdial) haadll Adas ) gaad ASal) 5 pSial) A glacall g (uaad) 5 e pa 8B jial) g

aiuiald ‘“’Hﬁ“)lhil [ el | 50

Lelidad g Gl il (a e g 4dle g Gl aaiaa cikay psaal) 128 A b
il | ke § Gemii i@ (29
(| Bouind) ot 5h B yeifd o § Hlos :1

allall g LY p iy LI 55 aag ¢(1895) ale iy b Gl slia Sugail £ g e J gl anls
sLaH aa gridall s dbatill 5 i S pa JSE o Ciasal g oo pdd) olie Alla) & jldia caaaesi ¢ Alal) slall
s ila guda 3 5adl B9 ) gt s L] Adid g A5 A g sliall (ha aildl) Gilasiad Alle 58 Uil A
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CSlial gall g JUEY) 5 s ABale Aald ddad JA5 8 qdll dadlal) bl (e SIS )
8158) dayll Bilall iapal (1959) ale (B (dshy Abaal slall @355 ) (50) pdu Gl e ga
Al (16) ad, G HAN jua (1995) ale (b slaae| dayjl g i) (1 Adliga Adad g ol o sy clalyl
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9kl 5bo 8 gull il (et | e | :2
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asabatl) ¢ (C'.\L,\S;)’\) lilaall ¢ 2y jLdal) PN ;el.u;éi g.tlﬂl.)

e
YA Ooead (YY) el (AY) aaadl



il ool dhlhin dadncil delall dgladl doabgi
-2l26 eln &3l end enilagn dng - gyl olgn ey lilin cnd dagall

O diad sho O guild Rul sl § il 1§ :3

OIA (pa cdlary Al 4 jla¥) 3 gaad) Cpada Sty Alaal oliall Jagad oo Al ggesa iy sla 500
Rl Y Al slall Jigad Al Ay ddlall Gl sl il ASud AoV (gais (e ghiia
daloia iy pla 3000 ciledd Jadiy Alad ygd fudall cillaaal 3 gl slall jhaay el )il g deliall
Liaa (3hliag dayja e shs (793) = Lgiabua i Al 8 Adgta Jadd clag e siaglis (917) = L
e sla gl (124) @ Wghabase a1 3180 o) 3o
3l sk Bl (oo b B gind el | il i3l -4

Cladal bl ¢ AN (e il allaa b dlal) sladl zUSY Uahd 13k sl 5l Gl
B9 e (e Db aldd) plall frda cillaaa LA (Alall slall iy Guiad ol g L AT
(b Jlaall 13gy (i) glgdall gl a Aladl) odh (e dped ladl s slall gajsiy JBI il
sl 500al U8 (e salecs e dUa o) Y A gllaal) Jaladl) ABS Lgaa g g ccbuiiilall) Algd
Ladll Gua e Aelaia¥) Lalll aggda 30y o Laddd) oda 4l 05 o B Adlaal) Ldlaaly
o Badly LaSy cda gil) 13 Sl Awzal) a3gd Auaiil iul) BIaY) B il pdise Alia o 3) cdae gl g
.(6) Jsadl

6) Jsdd)
s JS Gasal) jially L guiasa (2015) alad ad JEA)& EUY g iy ela B a jldial ALl slal) Agalis)
2015 alal daglialf g Jasdadl] and —)a0y pla § i clily o AaioYU Glaldl dasi e ; jaad)
e i (o ol 0l ey il § kS0 :5
AN Agand) g ldial) e A slgie il Baad Gl Ade jaall A sla @Jmesi?:

Programmable Logic ) (PLC) daca ) A48 Adlatal) A48 ) grali g Jleniaady AdadY) aURS) Jans
sl ilill) Juadl o Jguaall dolafy) Jolal) Cili g 8 Gl dagi g il Laa (Control
£ 9 rdall adga Sualy ¢ um\ua}usmueﬂmmus;pﬂmsuwawum
) sl &g JLiia PARAS o Ahant) 4080 9 Aayadl) cilBlund) (3hg Basdiall A8 pa Cilaa g andaiiy
Jtall 03¢d Laal (2 5a; Laa 7 silall Allall B3 gl Sl gon sl iaaal) aril) (il
ple £ g pdall B cupdd) ol UG Ty 2 jsual) dita pla £ g pdia (B G pdd) slia Apllae Cliles CligSa |
Ldlall slaall (pa Jaad) dallea £ g pdiall (e 441 9 <(as2 /3a 1000 %) (96) diasanal A8y (2008)
a8l dallea Ja) ey ciligla Jialig E ol B glaall g saal) M.\Au&‘\aﬁ\j\ Al @dlaall ‘_,ﬁ

slall 3,180 g Jisill 2l sal ¢ (Rapid Mixing Tanks) ) g 3all gal sal 1AW A ) aadll s
clad !l ¢ (Sedimentation Trains) «uww il galgal ¢ (Flocculation Trains) alid
.(Chlorine Contact, Storage Tanks) 85! (ulaiy Aall slall o) 35 ¢ (Filters)
B ) olia Aallas Ales Jial ; jaall Alaa sla £ g e (b ) ol dpllas clles iy o
(B paiua g A8BY 48) o ) zliad il Al cldes Jal ja (e Adiny juiall Aiida sl £ g
$) 1l ¢ (Coagulation) £33l ¢ (Screening) 4ds¥! dudaill g aldd) slall Jaaa o AYL Jialiy
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el ail g8 Jlariady coSdall Lol Jolal Gubad milil (2 0
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Harnessing Innovative Solutions for Achieving Continuous Quality
Improvement Requirements in Water Treatment Plants: A Case
Study of Continuous Quality Improvement in Baghdad Water
Authority.

Abstract

This Research aims for harnessing critical and innovative thinking
approaches besides innovative problem solving tools in pursuing continual
quality improvement initiatives for the benefit of achieving operations results
effectively in water treatment plants in Baghdad Water Authority. Case study
has been used in fulfilling this research in the sadr city water treatment plant,
which was chosen as a study sample as it facilitates describing and analyzing its
current operational situation, collecting and analyzing its own data, in order to
get its own desired improvement opportunity be done. Many statistical means
and visual thinking promoting methods has been used to fulfill research task.

For achieving incremental improvements for the project main two
production and treatment processes, the (Individuals-Moving Range) Chart
technique has been applied to achieve process concurrent control, attaining its
improvement by best followed acting on its constrains by means of investing in
employees comprehensive participation. To measure project ability for
development, checklist approach has been applied to identify its capability to
apply innovative problem solving methodology and continuous quality
improvement initiatives, in the project business procedural contexts, results were
tested and confirmed statistically, to show a confirmation of the research
guantities' improvement results. and so with aids of series of action plans
according to Deming's cycle, improvement results has been achieved through
synoptically reduction in observations readings arithmetic means for water
quality variables: residual free chlorine ; turbidity.

Finally Practical recommendation have been submitted that reflex research
conclusions, the most important one advise adopting suitable innovative problem
solving tools that support project treatment processes controlling and
improvement, specially intended is the (Individuals-Moving Range) Chart
technique, besides the necessity of establishing a new sub-department for quality
control with incorporeal and lawful character, and a specialized continuous
guality improvement team in every water treatment plant in Baghdad Water
Authority.

KeyWords\ Innovative Problem Solving ; Continuous Quality Improvement.
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