How Maijis Industrial Services
Company managed to recover the
integrity of a Reverse Osmosis
“RO desalination” plant

Presented by : Kamla Al Rahbi — Acting Manager Asset Management
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https://www.instagram.com/majisoman/
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https://www.youtube.com/user/majisoman
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http://www.majis.om/

MAJIS Industrial Services Company

MAJIS Industrial Services Company established in
2006 to supply water solutions to Oman’s growing
industrial port and other special economic areas in
Sohar and globally. MAJIS started its operations by
providing seawater for cooling purposes to the
tenants of Sohar Industrial Port Area (SIPA) and has
since grown to become a one-stop water solutions
provider. With the Government of Oman as the sole
shareholder Majis play a unique role by providing
wide spectrum, sustainable and ecofriendly water
solutions.
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Plant Recovery

Two Major contributors to recover the integrity of

Reverse Osmosis “RO desalination” plant :

1. Computerized systematic Preventive and
Predictive maintenance

®

2. Well calculated chemical dosing
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What is CMMS

A CMMS is computer software designed to simplify maintenance
management. CMMS stands for Computerized Maintenance
Management System

< What is CMMS used for ?

CMMS is a software package that maintains a computer database of
information about an organization's maintenance operations &
simplify maintenance management

< What is CMMS do ?

A computerized maintenance management system software that
helps maintenance teams keep a record of all assets they are
responsible for, schedule and track maintenance tasks, and keep a
historical record of work they perform. CMMS packages can produce
status reports and documents giving details or summaries of
maintenance activities
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of work in CMMS

Classification

1. Prevgn_tive ma_lintenance Preventative
2. Predictive maintenance .
3. Corrective maintenance maintenance
1. Preventive maintenance strategy
The main goal behind PM is for the equipment to make it with CMMS l

from one planned service to the planned service without any
failures. This may be by preventing the failure before it By
actually occurs .

In CMMS first we need to create & update all the instruments &
equipment's with a proper OBJECT ID. Then it should be
migrated to the CMMS software as per the time frequency of
the maintenance. Normally time frequency of maintenance
classified as “"Monthly, Quarterly & Yearly”.
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Creating Object ID For Asset

Below shows the example of creating tag number for 7Z1FIT002

RO1-PST-PW FIT
RO1-PST-PW-FIT Flow indicating transmitter
RO1-PST-PW-FIT-71FIT002 Process water header (near RO-5)
RO1 - Reverse osmosis - Plant
PST - Post treatment - Process
PW - Process water - Sub process

FIT - Flow indicating transmitter - Asset

Object ID Created as per the process wise mentioned above. Now
we can created ID for all asset and it should be migrated to the
system by the administrator. Once all data's migrated to system we

can preview the details as we migrated. ‘j
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Object Site | Object Site Desc. | Object 1D

| Obiect Description
RO 1-RO-ROI-SKIDS-SWROS 105
RO 1RO -ROCH G- 11PG002
RO 1-AKRO-SWRO 1-FIT-S1FITOo23 = Trase
RO 1NVO-BWRO1-QIT-S2QITOO 1 Per
RO 1-B80FP - BCSTALG-3W GO0 1 B =t torace Tar
RO 1-80F 8CST LG-3GOo03 —am = L T T
RO 1-80F 8CSTALG-3RGOOS aLstic T
RO 1-FPT-SCF-VALVE -8vVOO 1 f 1 Bl >t
RO 1-PT M- -MF 1-MFS20 1 nra¥

RO 1-F7T -MEEFEMCIP -PUMS 2 1202
RO 1-CS-SMBS-OT2 AGR-AG3202 « ,
RO 1-BOFP POTTRNFR -PUMP2-P8102  Fotabie ster Trarsfer
RO 1-8O0OF -20MVA-TR 1-TR 001
RO 1-8O0OF -SMBS £G-32PG00 1 o Qe - of SME
RO 1-80F -SMBS PG -322G002 t o Qe Ve F SsE
RO 1-80F PW-QIT -71QITOoO2 ¥ > st - -

RO 1-80F FIRE £S-7SPS00 1 e hmcharge F fire

RO 1-CS-CD RO-MT 1-DF 3907 ALSS L .
RO 1-CS-CAUSTIC -D PUMP2-DF 34907 s the Dosing Purme
RO 1-POT NPIT PUMS 2920 1 PAE Chery ol Tt
RO 1-8O0OF PROWTR-DEW P-DW-O1 Process ater Dewvwater

RO 1-B0OF PRO WC-MT 1-IOPU 1 PR £ ATEF »CIE

RO 1-8OF EO0T -WS-£EOT O7 C T FOF ISR
RO 1-RO-BWRO4PIT-61PITO1S e * oS ter Pume
RO 1RO+ -MT 1+ 6101
RO2-RO 4+ MT25 6202

RO 1-RO-8FP-MT 1+ 6102

RO 1-RO-RO 1-PUMP P96 10 1

RO 1-RO-CF $G-11PGO03

RO 1-BOP - BCST LG-3R GOOS

RO 1-PT MFBW FIT-13FITOO1

RO 1-CS MF-SHD-MT 1-DF 3301

RO 1 CS-SODILM-D PUMS 1-DP 330 1
RO 1-CS-SMBS-# 1-DP 3201

RO 1-80F POT TRNFR -PUMP 3-8 103
RO 1-CS-SMBS-MT2-DF 3202

RO 1-80OF PORT W TRS-MT 1 S101
RO 1-8O0OFP - EO0OT POWH-EOT 09

RO 1-BOP -UPS-CR-UFPS 03

RO 1-80OP HYPO PG-33PG00 1

RO 1-RO-SWROS-TT £S5 10S5De

RO 1-BOP PW-QIT-71QITOO0S

RO 1-8BOF FIRE PS-7SPS002

RO 1-CS-CD RO-MT2-DF 34908

RO 1 SOT SR TT LU S =20 2

RO 1RO FIRE £ 1-DGP<101

RO 1-PT-SCF-8DFP +#-5201

RO 1I-BSOP MNPIT CHA-MT 1 4201
RO 1-BO0OP PRO JIC-MT2-I0PU 2

RO 1I-RO-SWROS-TT 96 10 SeoMNDE
RO 1-BOP-20MVA-TR2-TR 002

RO 1I-RO-BWROSPIT-S1PITO 16

CMMS generated page view of assets

From single page we can retrieve all the details of equipment's & instruments




CMMC Home page.

Application Base Setup
Sales

Manufacturing
Solution Manager

IFS Talk

Inventory

Favorites

Accounting Rules

MRO and Fleet Operations
My Administration

Maintenance

E <

Request

e <

team

Management information &
report control

Search

Financials Human Resources

Engineering
Document Management
Business Intelligence

Part Catalog

Project Management
Info Services
Personal Portal

Creating Work Order

Approve — Plan - Schedule
EPP

Equipmen'r Record data €= Perform work
history

Procurement

Supply Chain Planning
Service and Maintenance
Help

By selecting service & maintenance we can navigate to various maintenance activities
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Predictive Maintenance ¥ pgefore \
\",f-) ItBreaks... »}

The main promise of predictive maintenance is to prevent unexpected equipment failures.

The key is "the right information in the right time". By knowing which equipment needs maintenance, maintenance
work can be better planned (spare parts, people, etc.) and what would have been "unplanned stops" are
transformed to shorter and fewer "planned stops", thus increasing plant availability. Other potential advantages

include increased equipment lifetime, increased plant safety, fewer accidents with negative impact on environment,
and optimized spare parts handling.

* How predictive maintenance carried out

p . . .
rocess / : Fault register 3 Daily review 3 Site Work >

Maintenance team meetings permit

CMMS work
— Perform work €= order

generation
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Management information & = g Reporting /
report control closing
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Corrective Maintenance

Corrective maintenance is a maintenance task
performed to identify, isolate, and rectify a
fault so that the failed equipment, machine,
or system can be restored to an operational
condition within the tolerances or limits
established for in-service operations

Maintenance team ﬁ Site Work permit é CMMS work a CMMS work
order generation order generation

Management information & report < Reporting / < Record data €= Perform work
control closing

v" Whenever site team perform a maintenance task (PM,PDM,CM) through CMMS everyone can
access the data related to the maintenance like startup time, man hours, spares &

We consumables etc.
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Advantages of CMMS Software

* Increase plant availability \.?

* Plan and schedule preventative maintenance.
* Manage work orders efficiently.

* Manage spare parts inventory

* Enhance productivity. A A

* Reduce downtime and repair costs.
* Proper documentation/reports. \ ‘

* Reduce overtime.
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Month of May 2017 CMMS implemented and all maintenance activities was start tracking.
From graph we can analyses the details after implementation.

nance Activity After CMMS Implementation
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PECIFIC POWER CONSUMPTION KW /M3

—— Gavuranteed specific power kw/m3 —8— Actual specific power kw/m3

1.Average Specific power consumption for the period 2017-2018 is 4.0 kw/m3
against guaranteed 4.5 kw/m3

2.Due to effective operation of plant achieved power savings-1784887 kW per year.
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PLANT AVAILABILITY
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Biocide biofilm control agent for

membrane systems: biocide

* Bbiofouling is one of the most critical issues Reverse Osmosis (RO) systems are
facing, especially in systems with high organic load like waste water recovery
plants, sea water desalination plants, pharmaceutical industry or food industry
among others.

* Biocide developed, a biofilm control agent, which protects plants from biological
impact on pre-treatment systems and the membranes it selves. Biocide is added to
the raw water tank in order to protect the whole RO system against biofouling with
only one product. The concept of water treatment becomes simple and it has a
direct impact on the reduction of cleaning process and related costs for manpower,
chemicals and standby times, leading to a reduction of the Total Cost of Operation.

* When applying Biocide the differential pressure decreases, the loss of flux is
reduced, and salt rejection improves. The excellent results are proven by RO
membrane autopsies confirming a significant decrease of biofouling on the RO
membrane by the use of the new biofilm control agent.
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BEFORE DOSING BIOCIDE

- “Deterioration in

“Cost of the permeate”
w Self-
membrane” berore dosing_ C1€2NING
BIOCIDE filter
“Decrease in
L
- amount of treated
“Clogging of water”
membrane”

@ “Large amount of
feed and waste

water”

decrease of permeate water amount
deterioration of permeate water quality
deterioration of RO membrane

high frequency of CIP cleaning

high frequency of membrane replacement
increase of pressure and electricity consumption
increase of discharge (concentrate) amount
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TOTAL OPERATION COST DOWN

Reduction in electricity consumption of high pressure pump, frequency of cleaning &
replacement of RO membrane and reduction in feed water consumption and waste water
generation. BIOCIDE can provide a

Electioty costof pump Frequency of ceaning

Costfor feed

a0 discharge wate L‘j

HeqUency of enicement
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Prevent the fouling caused by slime and scale

Keep the treated water amount and quality

Prevent the clogging of RO membrane

Improve the frequency of membrane cleaning and replacement

Prevent pressure increasing and cut electricity consumption of pressure pump
Reduce the deterioration of RO membrane

Decrease the amount of discharge (concentrate)

AFTER DOSING BIOCIDE

Raw
water

RO
membrane

Self-
cleaning
filter
Surface of RO
membrane
After dosing Kurita
Micro
filtration
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CHEMICAL CLEANINGS
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