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The impact of developing quality tools on the

Operational procedures of water purification plants in Yanbu
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Abstract

With the increasing population growth in the Kingdom of Saudi Arabia, its need to
provide potable water for drinking and human use. All of this requires highly efficient
treatment plants that meet the growing needs of customers as well as their expectations by
providing more services to society with the lowest possible cost. On the other hand, these
plants consume high amounts of energy, in addition to high operating and maintenance
costs due to emergency defects, which in cause a decline in production and shutdown of
some units. This necessitated to improving the operational and maintenance procedures in
the thirteen units of water treatment plants, all of which belong to Marafiq Company, by
collecting equipment data, counting and knowing the maintenance and operation costs and
the rate of energy consumption for these equipment. Then analyze this data by using the
seven basic quality tools and the new quality tools for management and planning to reach

the desired goal, and finding the solutions then presenting the results, which is using the

Minitab program. Then, the results will be shared to the rest of the Marafiq stations

in other regions
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Scatterplot of Total consum vs equipments consumption (Kw/day)

Submersible pump Of Wells Cooling Tower Waste Water pump Back Wash pump
o0 ° °

1000000
d = \\ ;
° °
ol o o® @, L °
0 500

() [}
... (1] ™
200000 400000 3000 6000 9000 0

2000000

1000 0 1000 2000

Air blower Air Compressor Low pressure pump High pressure pump
o °

0 2000 1000 2000 10000 20000

2000000

1000000

Total consumption

2000000 Flushing Pump Booster Pump

[
1000000
o ® (]
0

0 5000 10000 500000 1000000

Clnal] i) pa illanall Maa Y1 gins¥] o All) L] ] sl Lalasis 1Y JSi

Ugaidl llasell | apen § 28U Bl claall 8T jzad (la)S5 ew &) Slaall 0580 Tlasy
(control chart for variables) <l wasell 241,11 Laslys 81al gudas s 41 Ca Ll (gl o2l lls

Ayl Laleds @ csllamall aladl ePcdl (e claall sia il oo 48,al

(Submersible Pumps of Wells) duks Ll ,L¥1 oilieias £,Y,)

s YU 3 it LS A 1 LY cilseian (e 2535801 euall 281,11 sl gadas M5 (00
9> S5 13 a5 el Ugeddl cllazed] § Ludoladl HLY1 Glieiina e I boladl S of cos L)

ij."x.” U e yhge &;i d>g Y 4_'53 Loall

Lolas) 8 yaiiua Adaaldl paad clld S éL’u.j éha}?‘ Loadl o




I-MR Chart of Submersible pumps Of Wells for all plants
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I-MR Chart of High pressure pumps of all plants

1

A UCL=344780

X=64133

Individual Value

LCL=-216514

plants

UCL=344775

MR=105523

Moving Range

LCL=0

plants

Al i alf S e e T pil) il 4] pall Bl )3 guhis € S

(Flushing Pumps) Jewdll oleiaet, Y,y

s 0SSl 8 reibge 98 LeS el liine e 25,80l 0l A81L Laslys et S5 o0

sguk J5 15 pa5 ey Ugedll llaedl 3 Sl il e @il B IS ot 4 2 LS

Lall ge zoydl Al oo Tidge atay ldag Jawsll sgu> oyls Bayiie Aadi dags dily ol
Al sl @ ol e Gl Camg Lolas ] 8yatue pe Agleall piadcclls e 2Ly . Slasy

L) dollly Laball slmyly




I-MR Chart of Flushing Pumps for all plants
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I-MR Chart of Booster Pumps for all plants
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Pareto Chart of Equipment for RO-1

200000

150000

100000
RO-1

50000

Equipment

Buwayb1 138112 35754 12160 10870 10066 2347
Percent 66.0 171 5.8 5.2 438 11
Cum % 66.0 83.1 88.9 94.1 98.9 100.0
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