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From the Chairman’s Desk

From the Chairman’s Desk

IEP-SAC is a professional body that aims to promote the Engineering profession and endeavors to develop
and upgrade the standards of Practicing Engineers.

From this forum, we always insist on the quality and standard of education, especially in Science and Engi-
neering. It is worth mentioning that, " The collapse of education is the collapse of the Nation”.

Our engineers ,architects, town planners, skilled and un skilled workers are devoting their vision and caliber
and time to their commitment for the development of our brotherly country KSA.

In return, we have earned professional stature and foreign exchange which is injected into the economic
arteries of Pakistan for its survival but unfortunately we did not get any recognition for our sacrifices from
Government of Pakistan. Even our children remain struggling for getting admission in Engineering or Medi-
cal college in Pakistan. We suggest a quota should be reserved in every Engineering and Medical college or
university for the children of Pakistani expatriates who do not possess dual nationality.

We are always endeavored to identify the most challenging issues like scarcity of water and environmental
pollution. The effect of global warming is altering the earth’s climate system, including it's land, atmosphere,
ocean and glaciers, in far reaching ways. According to the National climate assessment, human influences
are the number one cause of global warming, especially the carbon pollution we cause by burning fossil
fuels and pollution capturing we prevent by destroying forests. It is subject of vital importance and should
be discussed at every forum of Science and Engineering to make vital recommendations to control it.

We are proud to mention that all of our events, seminars, Engineering Journals

are organized through absolute volunteer service of IEP-SAC council mem-

bers. As a chairman of IEP-SAC, | shall be failing if | do not pay tribute to
dedicated and most valuable voluntary services of our council members in
central as well as in Eastern and Western provinces.

/ We are grateful to H. E. Ambassador of Pakistan and Embassy staff as a

ff whole for their continued patronage and support to IEP-SAC.

" We wish to extend our gratitude to H. M King Salman Bin Abdul Aziz and
Crown Prince H. R. H. Muhammad Bin Salman Bin Abdul Aziz and his
government for their hospitality and appreciation of our contribution
in the development of our brotherly country.

We wish all success and implementation of Vision 2030 as floated by
Crown Prince HRH Muhammad Bin Salman.

Syed Mubashir H. Kirmani

(Chairman, IEP-SAC)

s U X IEP-SAC Journal 2018-19
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From The

Ambassador Of Pakistan

AMBASSADOR

t gives me great pleasure to felicitate Institution of Engineers Pakistan-Saudi Arabia

Chapter (IEP-SAC) on publication of its annual journal for the year 2018-19 at the eve
of its annual seminar. | take immense pride in the contribution of Pakistani engineers,
architects and town planners in the development of the Kingdom as well as Pakistan.
You have earned the appreciation of all due to your professionalism, hard work which
has contributed to project a positive image of country and the Pakistani community in
Kingdom of Saudi Arabia.

The Institution of Engineers Pakistan - Saudi Arabian Centre deserves appreciation for
its publication of the annual magazine and holding highly useful seminars on topics of
immense importance to engineers. | am confident that such publications and seminars
help in promoting excellence in professional standards. The Institution provides Pakistani
engineers with a platform where they can share their experiences and knowledge with
each other for the benefit of both Pakistan and Saudi Arabia

| also applaud its philanthropic activities and noble endeavours such as awards of
scholarships to deserving and needy students studying in Pakistani Engineering Colleges
and Universities. | take this opportunity to extend my best wishes to IEP-SAC and Pakistan
Engineers’ community for the success in their future endeavours and assure them of full
support of the Embassy of Pakistan in their activities towards promoting goodwill for
Pakistan and contributing in the development of Saudi Arabia.

Khan Hasham Bin Saddique
Ambassador
of the Islamic Republic of Pakistan
Kingdom of Saudi Arabia

IEP-SAC Journal 2018-19
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From The

President of IEP

]

occasion of its 49" annual Technical Seminar on 10th May 2018.

am pleased to learn that the Institution of Engineers Pa-

BUILDO

I<istan, Saudi Arabia Centre (IEP-SAC) is bringing out its
annual publication, "The IEP-SAC Journal” 2018-19, on the

On behalf of the Institution of Engineers Pakistan (IEP), | avail this opportunity to congratulate
IEP-SAC for its continued and consistent efforts in making positive head way in pursuit of its
enormous goals by providing unlimited opportunities, incentives, professional recognition and
leadership potential. Your scholarship program for the needy students in Public Sector Engineer-

ing Universities in Pakistan and Azad Kashmir deserves all praise.

Publication of IEP-SAC Journal containing important articles on current engineering issues and

holding Technical Seminars always help to exchange knowledge and information for the best use

of engineering profession and building professional ties among the professional engineers of

different nationalities, thus building positive image of our country. We are proud of this achieve-
ment of IEP-SAC and wish for its great success in coming events and assure on behalf of IEP, full

support and acknowledgement.

Engr. Dr. Izhar Ul Haqg
President,
The Institution of Engineers, Pakistan

IEP-SAC Journal 2018-19
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From The

Secretary of IEP

) |

tis a matter of great pleasure to know that the Institution of Engineers, Pakistan (IEP) Saudi Ara-
bia Centre (IEP-SAC) is organizing it 49" Annual Seminar on 10" May 2018 and also publishing
the annual magazine on this occasion.

Such Seminars play an important role in sharing the technical knowledge and expertise among
the fellow Engineers and are a great Contribution in disseminating the technical knowledge.

The efforts of Institution of Engineers Pakistan Saudi Arabia Center (IEP-SAC) in this regard are
commendable and deserve highest appreciation. The seminar will definitely help in advance-
ment of Engineering Knowledge and welfare of Engineering Community working in Saudi Arabia.

| pray for the success and useful outcome of the event.

\J \«3\/

Engr. Mian Sultan Mahmood

Secretary General,
The Institution of Engineers, Pakistan

IEP-SAC Journal 2018-19
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Since its inception Al-Ittefag has grown by leaps and bounds has
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tion and expansion of its production facilities. As a result the plant
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month of structural steel through manual process now stands as
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Jeddah having a combined capacity of 2.6 Million Tons of Re-Bars
and having Down Stream Industries in Dammam, Riyadh and Jed-
dah are vertically integrated.

Quality activities of the ISPC are controlled and monitored from the
beginning and this monitoring is sustained to the finished products
till it is dispatched. The satisfaction of our customers is the biggest
proof of the quality of our products.

HEAD OFFICE :

P.O.Box : 2705, Dammam 31461. Kingdom of Saudi Arabia
Tel : +966 13 8579922 76622

Fax : +966 13 857901
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he role of an engineer is to solve societal matters technologically, to increase productivity

and the development of any country. The trend for future demand of engineers that will con-
tinue even during economic slowdowns will be on research engineers, high-tech engineers, elec-
tronics and aerospace engineers. Therefore, the engineering-discipline development through or-
ganizations such as SCE or IEP is an important subject. The role of such professional societies is
important and vital to meet the needs of 21 century.

Saudi Council of Engineers is a professional body that aims to promote the engineering profes-
sion and do whatever may be necessary to develop and upgrade its standards and practices in
the Kingdom.

The strategies of SCE include to raise the standard of engineering education in academic, train-
ing, and professional fields aiming at materialization of compatibility between educational out-
comes and employment market requirements, enhance the capabilities of engineers and tech-
nicians by approving curricula for qualifying and training at Kingdom level that enable them to
practice their profession effectively and work on authorizing the basics and rules that control
the licenses, engineering practices, and ethics of the profession. These also include strive to
promote small and medium size engineering establishments and individual engineering offices,
encourage research, development, innovation, and creativity in all engineering fields and edify
the society about goals and assignments of the Council, and the role of engineering sector in the
execution of various developing projects.

The contributions by Pakistan engineers to the development of Saudi Arabia through the past
decades are well recognized by SCE. Therefore, Pakistan — Saudi Arabian relationship is a special
one, indeed at all levels.

| wish the Institute of Engineers Pakistan, Saudi Arabian Centre (IEP-SAC) complete success in
their efforts to share knowledge and promote technical activities. SCE will extend all support to

further the cause of IEP-SAC.

General Secretary
Saudi Council of Engineers

IEP-SAC Journal 2018-19 ‘\ AW ww.iep-sa.org
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Mohammad Ghurm A Al Ghamdi Treading Est., (MGA Trading) is specialized in supply of Electrical material and Cable Accessories,
prominent for supply of high quality products and timely service. MGA represents many European brands and superior local products. The
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Annual Report 2017-18

From The
The General Secretary

tis a moment of immense delightfulness and gratitude to Allah Subhanahu-wa-Taa'la with honour, pleasure and satisfaction to

present you the IEP-SAC annual report for the past year 2017-18 along with the new annual journal, which reveals our activities
and achievements in providing services to the engineering community in the Kingdom of Saudi Arabia as well as engineering
students in Pakistan. Al-hamdolillah it is now my fourth year of fulfilling the responsibility of IEP-SAC General Secretary with
satisfaction since October 2014.

| hope every one of us is asking a question to himself, "What role did | play today to BUILD A BETTER WORLD?" This is the slogan
of IEP on its logo and | advise every Pakistani engineering professional serving in the Kingdom of Saudi Arabia to keep up his
positive professional and social activities with full devotion and commitment and share technical knowledge with engineering
fraternity.
Under the patronization of Pakistani Embassy, the Institution of Engineers Pakistan — Saudi Arabian Centre (IEP-SAC) is providing
a platform of opportunities to all Pakistani engineers to excel their skills, share practical knowledge with the fellow engineers in
the field and help engineering students in Pakistan. Being a non-profitable and non-political organization, we are always striving
to make advancements in pursuing the main objectives of IEP-SAC, which are mainly:

1. To provide a forum for Pakistani engineers working in the Kingdom of Saudi Arabia to update their professional knowledge
through conducting technical seminars and publishing technical papers of Pakistani engineers in the annual journal.

2. To interact with other local organizations related to engineering profession and find opportunities to support Pakistani
engineers and safeguard their professional interests in all respects.

3. To facilitate communication and enhancement of friendship among Pakistani engineers and their families by organizing
family picnics, publishing updated directory of Pakistani engineers working in KSA every year and participating in organi-
zation of other social activities.

4. Helping the needy and meritorious young Pakistani engineering students of various public universities in Pakistan through
an ambitious scholarship program.

A brief report of IEP-SAC activities during the current session of 2017-18 is given below.
Annual Convention And Seminars:
Generally our technical seminars are organized to enhance the professional knowledge and awareness of Pakistani engineers
about new advancements in the technology. Last year, IEP-SAC organized its annual convention with seminar on 20" May 2017
at King Salman Social Center, Riyadh. The topic of technical seminar # 47 was, "Water Stress and Scarcity — The Grand Challenges
for Engineers” presented by chairman of IEP-SAC Engr. Syed Mubashir Hussain Kirmani. The speaker expressed his concerns that
the water supplies on our planet are running dry and most of the aquifers in the world are over stressed. In order to alleviate the
water crisis throughout the world and particularly in Pakistan, Engr. Kirmani outlined a number of practical recommendations
supported by science, engineering and good stewardship.
The exhibition of various engineering products and services of suppliers and manufacturers was also made before the start of
the seminar. Shields were presented to the co-sponsors in recognition of their contribution towards IEP-SAC scholarship program
through advertisements and stalls in the exhibition. Certificates of appreciation were presented to the authors of various tech-
nical papers published in the last year annual journal. Attendance certificates were also issued to all attendees of the seminar
at the end of the  program. The event reporting was covered by local and Pakistani press and media channels in Pakistan.
4 Our midterm technical seminar # 48 was held on 22" December, 2017 at Pak House Restaurant,
Murabba, Riyadh. The topic was, "Smart Grid — The Next Generation Power Grid" presented by
Engr. Muhammad Abrar Shami, Engineering Specialist & Project Manager — National Grid Saudi
Electricity Company, Dammam, KSA. The speaker explained that the evolution of the Smart Grid
is the most important and potentially the most beneficial development that has occurred in the
electric utility industry recently. He mentioned that a smart grid works as an enabling engine for
our economy, environment and future with increased communication of information in the field
of generation, transmission, distribution and consumption of electrical energy. The presentation
. was well taken and appreciated by the attendees. The event was reported in local and Pakistani
press and media channels in Pakistan.
The upcoming annual convention and seminar has been planned to be held on 10" May, 2018
in King Salman Social Center, Riyadh on topic "Hazards of Electricity for Humans and Safety
Measures” to be presented by Prof. Dr. Nazar Hussain Malik.
_ IEP-SAC Annual Journal:
. Atthe occasion of its annual convention with technical seminar # 47, exhibition and
. annual dinner held on 20th May, 2017, IEP-SAC also published its annual journal,
which comprised various technical papers, articles, reports, messages and the
updated directory of Pakistani engineers working in KSA. This journal used to
enhance the professional writing skills of the Pakistani engineers, promote
the advancements in technical knowledge and share valuable information
~ among engineers and engineering organizations. The hard work of publica-
- | tion committee made it possible to bring the annual journal 2017-18 into
your hands at last annual convention with best quality and standards. The
contents of last year annual journal were highly appreciated by the Paki-
stani engineers and other engineering organizations in KSA. | am sure that

18 W IEP-SAC Journal 2018-19 WWW.1ep-5a.0rg 4




Annual Report 2017-18

you will equally appreciate the new IEP-SAC annual journal for 2018-19 as well, which will be in your hands in sha Allah at the
end of the upcoming annual convention planned on 10" May, 2018. | praise the sincere and notable efforts of the Publication
committee and its convener with dedication for the valuable contribution in this regard.

Scholarships Program:

Alhamd-o-lillah IEP-SAC has continued the scholarships program since 1996, which provides financial support to the needy,
meritorious and deserving engineering students in Pakistan. From last year, i.e. 2017, we have added eight (8) more scholarships
to the previous program, which are being given to the students of Khawaja Fareed University of Engineering and Information
Technology, Rahim Yar Khan. This addition makes a total of 96 scholarships being sponsored by IEP-SAC in twelve (12) public
sector engineering universities / colleges throughout Pakistan and Azad Kashmir. This could have been possible only by the
help of Allah and the financial contributions from various organizations, individual philanthropists and local council members.
The appreciation goes to all local council members in general and our Sponsorship and Scholarships committees who had been
striving hard throughout the year with full devotion and dedication to procure the resources and manage the timely dispersion
of the scholarships to the students in Pakistan. | urge the readers of these lines to come forward a step ahead and contribute
towards this noble and just cause. A detailed report of the Scholarship committee from its convener has also been included in
this journal on the subsequent pages.

Family Picnic:

To fulfill one of the main objectives of IEP-SAC, we facilitate communication and enhancement of friendship among Pakistani
engineers and their families through our famous social event, the family picnic. This year it was organized on 16" Feb, 2018 in an
isteraha near Muzahimiyah. The picnic was attended by more than 350 guests including men, women and children belonging to
the families of Pakistani engineers in Riyadh. Various indoor and outdoor games for children and adults including cricket, table
tennis, carom, races, quiz, poetry and raffle draw were the points of attraction for the guests at gents' side.

The ladies ad hoc committee of IEP-SAC also managed various games and events in ladies section for the girls and women, which
were also enjoyed and praised by the families. Excellent food was provided by Marhaba for breakfast and lunch with tea in the
evening. The planning and hard work of the IEP-SAC events management committee to organize this event restlessly and the
brotherly support from all council members at the occasion made this picnic a successful event. Guests appreciated the event
overall and emphasized that it must be organized at least once a year because such social events provide time for interaction
among engineering community in a relaxing and entertaining environment. The event reporting was beautifully covered by local
and Pakistani press as well as media channels in Pakistan.

Sponsors’ Dinner:

In the honour of the sponsors, advertisers and supporters of IEP-SAC scholarship program, this year a dinner was organized by us
on 26™ March, 2018 at Riyadh Palace Hotel, Riyadh, similar to the dinner arranged last year as well. Main purpose of the dinner
was to submit our gratitude in response to their contribution and support towards IEP-SAC activities specially the scholarship
program. More than fifty (50) guests including chief executives and their representatives of the companies offering sponsorships
and advertisements, philanthropists from Pakistani business community, officers from Pakistani embassy, journalists and individ-
ual dignitaries from Riyadh and Eastern province attended this dinner.

Shields of honour were given to all participants in response to their continuous suppot. Chief guest was the new ambassador of
Pakistan Vice Admiral (Retd) Khan Hasham bin Saddique, who is patron in chief of IEP-SAC as well by virtue of the position. He
applauded this noble cause of IEP-SAC for supporting the needy engineering students of Pakistan from here and urged to extend
its base as much as possible. The event was very successful mainly due to continuous follow up and hard work of the convener
and other members of the Sponsorship committee. The event was widely reported by local and Pakistani press and TV news
channels in Pakistan.

IEP-SAC Sub-Centres:

IEP-SAC has three (3) centers in KSA, comprising a main center in Riyadh (Central region) and two sub-centers in Eastern and
Western regions. All centers are very active in organizing various technical seminars and other social events mainly for the Pa-
kistani engineering community in KSA. Detailed reports about the activities of the sub-centers from their chairmen with photo-
graphs are also included on the subsequent pages of this annual journal.

Appreciation And Gratitudes:

On behalf of IEP-SAC, | would like to express the gratitude to the Custodian of the Two Holy Mosques, King Salman Bin Abdul Aziz
Al-Saud and the Government of the Kingdom of Saudi Arabia for providing opportunities to Pakistanis in general and Pakistani
engineering community in particular to contribute towards the development of our brotherly country Saudi Arabia. We are also
thankful to the patronage and support of the Pakistani embassy and its senior staff to all of our centers in KSA throughout the
year. We hope this cooperation will be continued by our patron-in-chief the new Pakistani Ambassador His Excellency Vice Admi-
ral (Retd) Khan Hasham bin Saddique in the same way as it was done by the past ambassadors.

The contribution of IEP-SAC sub-center of Eastern region (Engr. Rizwan Ahmed and his local council members) in raising the funds
for our scholarship program is also highly appreciated and | urge our Western region sub-center also to participate in this noble
and just cause. | wish to extend my thanks to all brother engineers, sponsors, advertisers, press/media personnel and well-wish-
ers for their cooperation and continuous support to IEP-SAC.

Finally | wish to convey my deep appreciation to our chairman Engr. Syed Mubashir Hussain Kirmani and all local council members
of the central region for their guidance, support and untiring efforts without which IEP-SAC could not achieve the present height

L oo

Thank you very much.
Engr. S. M. Igbal Ahmed
General Secretary IEP-SAC
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AWARDS AND SCHOLARSHIPS COMMITTEE
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“But Al-Birr (righteousness, piety) is the quality of one who believes in Allah, and the Last Day, and the Angels, and the Book,
and the Prophets and distributes his wealth, in spite of love for it, to the kinsfolk, and to the orphans, and to the needy, and to
the wayfarer, and to those who ask, and to the ransom of prisoners.” (Al-Bagarah-177)

“If you disclose your (acts of) charity, it is well, but if you conceal it, and give it those (really) in need, that is better for you,
it will remove from you some of your (stains of) sins and Allah is well acquainted with what you do.” (Al-Bagarah-271)

ducation plays a very important role in the development of any society.

Due to this reasons, IEP-SAC decided at the very start to facilitate the education of deserving engineer-
ing students in Pakistan. By the grace of Allah the Almighty, the IEP-SAC scholarship program for needy and
academically sound students in the Engineering Universities and Colleges of Pakistan which was launched
22 years ago continued during this year also. With the joint efforts of IEP-SAC Local Council members, local
and other donors, at present 8 students selected from each of the following 11 public-sector universities
and colleges were offered scholarships through this program during September 2017-August 2018 period.
1. University of Engineering and Technology, Lahore
2. University of Engineering and Technology, Taxila
3. University College of Engineering and Technology, Baha'uddin Zakariya University, Multan
4. Institute of Chemical Engineering and Technology, University of the Punjab, Lahore
5. Dawood College of Engineering and Technology, Karachi
6. NED University of Engineering and Technology, Karachi
7. Mehran University of Engineering and Technology, Jamshoro
8. Quaid-e-Awam University of Engineering Sciences and Technology, Nawabshah
9. KPK University of Engineering and Technology, Peshawar
10. Balochistan University of Engineering and Technology, Khuzdar
11. Mirpur University of Science and Technology, Mirpur (AJGK)
12. Khawja Fareed University of Engineering and Information Technology, Rahim Yar Khan
As can be noted from the list, this scholarship program serves all the four provinces of the Islamic Republic of
Pakistan and the State of Azad Jammu and Kashmir. The rules and regulations, selection criteria and applica-
tion forms can be accessed and printed from IEPSAC website. Up to now, 20 batches of the scholarships have
- been completed so far and 21 batch will be launched in September 2018.

é The continuity of IEP-SAC scholarship program has been maintained and also been expanded grad-

ually with the help of financial contributions from various philanthropists, individuals, and organi-
* zations in Saudi Arabia. | request Pakistani community and engineers to join hands with us in this
%8 noble and just cause. It is a great service to the humanity Engineering community in Pakistan.
% Your suggestions to improve the program further are most welcomed. You can contact any of the
members of IEP-SAC Awards and Scholarships Committee or Local Council for any suggestion or
information.

Engr. Shaikh Akhtar Hussain, Convener
I[EP-SAC Awards and Scholarships Committee
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Alazzaz Co. LTD.

. " - , : ! . Management
Certications Training Testing Inspection Calibrations Systems

Services Services Services Services Services Implementation
for Accreditations

Mohammad Abdullah Al Azzaz Co. Ltd. (MAAZ) is one of the leading Construction Material Testing, Inspections, Calibration, Environ-
mental / Chemical Testing and Management System Consultancy Service provider in Kingdom of Saudi Arabia and different parts of

GCC. Our core services are as follows:

CONSTRUCTION » Concrete Testing Service « Geotechnical Investigations * Geoengineering Services
» Soil Testing Service * Asphalt Testing Services * Geo-consulting Services

TESlIT.Il;NG Soil Testing Servi Asphalt Testing Servi G Iting Servi

SERVICES s Aggregate Testing Service  ® Pile and Foundation Testing Services ¢ Structure Repair Services

* Vendor / Marine Inspection * Risk Based Inspection (RBI)
INSPECTION

* Welding / Coating Inspection e Mechanical Integrity
SERVICES 4 9=

* Project Based QA/QC Inspections ¢ Pipeline Integrity Inspections

MANAGEMENT } * Development & implementation of Management Systems ¢ Six Sigma Consultancy

SYSTEM ¢ Engineering & Design, Procurement & Construction Audits * Vendor/ Technical Assessment Audits
CONSULTANCY * |RCA-UK Approved Auditor/Lead Auditor Trainings * 1st Party & 2nd Party Audits
¢ Electrical ¢ Dimensional * Force e NDT
CALIBRATION
* Mechanical e Thermal ¢ Acoustics & Vibrations e Chemical
SERVICES
¢ Dimensional e Pressure ¢ Nuclear * Fluid
ENVIRONMENTAL/ * Environmental Analysis * Cement & Ceramic Analysis
CHEMICAL * Industrial Chemical Analysis ~ * Mineral Analysis
LABORATORY
SERVICES ¢ Oil & Lubricant Analysis * Paint & Pigment Analysis

For further information or queries, feel free to visit: www.maaz.com.sa | info@maaz.com.sa
Head Office: +966 13 8590481 / 84 Inspection & Civil Material Testing Division: +966 1 3 8530481/84
Material Testing Division (Jeddah): +966 5 30 580 622 Calibration & Chemical Testing Division: +966 1 3 8345240 / 8346304
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IEP-SAC

Local Council 2018

Engr. Mubashir H. Kirmani
Chairman

Chief Engineer & Technical Advisor
Saudi Technical Limited ( STL)
Mobile: 050-725-4876

Email: smhkirmani@gmail.com

Engr. Dr. Awais Mahmood
Assistant Professor

King Saud University, Riyadh
Mobile: 054-579-8315

Email: mawais@ksu.edu.sa

Engr. Farooq Iqbal
Principal Architect
Saudi Consulting Services (Saudconsult)

Ph (Off): (011) 465-9975 x 1620,
Mobile: 050-712-9256

Email: figbal@saudconsult.com

Engr. Ijaz Akhtar

Project Manager

Saudi Telecom Company
Riyadh

Mobile: 055-910-1539
Email: jjazak@hotmail.com

Engr. Mian Abdul Hamid

IS & Governance Consultant
Saudi Electricity Co.

Ph (Off): (011) 461-9368
Mobile: 050-185-8073

Email: hamid1947@hotmail.com

IEP-SAC Journal 2018-19

Cenfral Region

Engr. S M Igbal Ahmed
General Secretary

Chief Electrical Engineer
Omrania & Associates,

Ph (Off): (011) 2930195
Mobile: 056-107-6903

Email: smigbal01@yahoo.com

Engr. Farhan Sohail Yezdani
Regional Marketing Specialist
ABB Electrical Industries Ltd.
Ph (Off): (011) 4845600x5204
Mobile: 054-232-3578

Email: fsohail42@gmail.com

Engr. Ghulam Safdar

General Manager

Paradigm Constructin Co. Riyadh
Ph(Off): (011) 226-5357

Mobile: 050-462-5701

Email: gsafdar@yahoo.com

Engr. Imran Zaheer
Executive Manager

Mobily

Riyadh

Mobile: 056-566-0799
Email: imzaheer@gmail.com

Engr. Mohammad Asim Siddiqui
Joint Secretary

Senior Solutions Engineer

Nokia Siemens Networks (NSN)
Tatweer Towers B2,

Ph(OfY): (011) 440-6154

Mobile: 055-523-6107

Email: siddiquiyusuf@yahoo.com

vww.iep-sa.org 4
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Local Council 2018

Engr. Mohammad Sajid Mushtaq
Division Manager

Saudi Electric Company

COA HQ, Granada Office Riyadh
Ph(Off) : (011) 8077299

Mobile: 056-125-2758

Email: msmushtaque@gmail.com

Engr. Naveed Ahmad, PMP
Operations Manager

ABB Saudi Arabia

Ph (Off): (011) 265-3030

Mobile: 050-549-1307

Email: engr.naveedahmad@gmail.com

Dr. Rafig Muhammad Choudhry
Professor

Al Imam Mohammad Ibn Saud Islamic Univ
Ph (Off): (011) 258-6395

Mobile: 054-394-6548

Email: choudhry03@gmail.com

Engr. S M Jaleel Hasan

Chief Executive Officer

AB Contracting

Mobile: 050-448-7027

Email: jaleel.hasan@gmail.com

Engr. Sheikh Akhtar Hussain

Chief Engineer/Quality Manager
Saudi Consulting Services (Saudconsult)
Ph (Off): (011) 465-9975 x 1240
Mobile: 050-911-4871

Email: shaikh@saudconsult.com

Engr. Abdur Rashid Shad

( Honorary Members )

Project Manager

Al-Khodari Sons Co

Ph(Off): (014) 622-4874

Fax: (014) 622-4875

Mobile: 055-504-3898

Email: abdurrashidshad@yahoo.com

IEP-SAC Journal 2018-19

Cenftral Region

Engr. Mohammad Yousuf Ismail
Project Manager-GIS Consultant
Geo Tech Consulting Group
Riyadh

Mobile: 056-977-9314

Email: engmyousaf(@gmail.com

Engr. Dr Nazar H Malik
Professor of Electrical Engg.
King Saud University

Ph (Off): (011) 467-6783
Mobile: 056-845-2834

Email: nmalik@ksu.edu.sa

Engr. Riaz Ahmed

Field Service Engineer

Philips Healthcare Saudi Arabia Ltd
Ph (Off): (011) 462-8060

Mobile: 050-444-6752

Email: riazahmed111@gmail.com

Engr. Shaikh Asrar Ahmed
CEO

Ather Technology Pvt. Ltd.
Ph (Off): (011) 463-1208
Mobile : 056-361-9999
Email: shaikh@atco-Itd.com

Eng. Syed Abdul Majeed Shah
Project Manager

Elseif Engineering Contracting
Ph (Off): (011) 454-9191 x224
Mobile: 056-147-5771 (cell)
Email: s.majeed@el-seif.com.sa

Engr. Kauser Mahmood Butt
Consultant Engineer

Saudi Electric Co. (CRB)

Ph (Off): (011) 408-8319
Mobile: 050-916-8981

Email: kmbutt43@hotmail.com

WWW.1€p-5a.0rg 23




IEP-SAC Standing Committees 2018

Scholarships Committee

Engr. Sh. Akhtar Hussain ( Convener)

Engr. Dr. Nazar H. Malik (Co-Convener)

Arch. Farooq Igbal (Member)

Liaison Committee

Engr. Syed Jaleel Hasan (Convener)
Engr. Ghulam Safdar (Co-Convener)
Engr. S. A. Majeed Shah (Member)

Technical Seminar Committee

Engr. Sh. Asrar Ahmed (Convener)
Arch. Farooq Igbal (Co-Convener)
Engr Mian Abdul Hamid (Member)
Engr. M. Sajid Mushtaque (Member)

Events Mangement Committee

Engr. Dr. Awais Mahmood (Convener)
Engr. Riaz Ahmed (Co-Convener)
Arch. Farooq Igbal (Member)

Engr. Sajid Mushtaque (Members)
Engr. Yousuf Ismail ( Member)

Central Region

Finance Committee

Engr. Riaz Ahmed ( Convener)
Engr. Ghulam Safdar (Co-Convener)
Engr. Syed Jaleel Hasan (Member)

Publication Committee

Engr. Naveed Ahmed ( Convener)
Engr. M. Asim Siddiqui ( Co-Convener)
Engr. [jaz Akhtar (Member)

IT and Media Committee

Engr. M. Asim Siddiqui (Convener)
Engr. Dr. Awais Mahmood (Co-Convener)
Engr. Yousuf Ismail ( Member)

Sponsorship and Advertisement Committee

Engr. S. A. Majeed Shah (Convener)
Engr. Shaikh Asrar Ahmed (Co-Convener)
Engr. Naveed Ahmed (Member)

Engr. M. Sajid Mushtaque (Member)
Arch. Farooq Igbal (Member)

Engr. Rizwan Ahmed (EP) (Member)

Special Sub Committees

Advisory Sub Committee
Engr. Dr. Nazar H. Malik ( Convener)
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Distributor in KSA : Al Manara Electric Trading Co. Toll Free: 8001161414 Fax : + 966 114782910
Business Address: P.O. Box 69753, Riyadh 11557, K.5.A. Website : www.almanara.com.sa E-mail: almanara@almanara.com.sa
Distributor in UAE : Advance Est. Tel: + 971 65509260 Fax : + 971 6 55092631

Business Address: P.O. Box 55591, Dubai, U.A.E.



CENES FROM IEP-SAC Activities

47" |EP-SAC Annual Technical Seminar, held on 20" May 2017
at King Salman Social Centre Riyadh
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CENES FROM IEP-SAC Activities

47" |EP-SAC Annual Technical Seminar, held on 20" May 2017

AT IEP-SAC Journal 2018-19 27




CENES FROM IEP-SAC Activities

48" |[EP-SAC Annual Technical Seminar, held on 22" December 2017
at King Salman Social Centre Riyadh
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CENES FROM IEP-SAC Activities

48" |[EP-SAC Annual Technical Seminar, held on 22" December 2017
at King Salman Social Centre Riyadh
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ﬂ} CENES FROM IEP-SAC Activities

Family Picnic, 10" February 2018, Istraha AMASI
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Family Picnic, 10" February 2018, Istraha AMASI
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CENES FROM IEP-SAC Activities

|4

An event “Thanks to Sponsors” hosted by IEP-SAC at Riyadh Palace Hotel on 26™ March 2018 in
the appreciation of sponsors for their valuable contribution to the cause of IEP.

IEP-SAC Journal 2018-19
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Annual Report 2017-18

™ From The
Eastern Region

he acquisition of knowledge is a prime obligation for all human beings . The Holy Quran emphasis to read,
write, research and explore the universe to see the signs of The Almighty.

The first university “Al Qarawiyin University” was built in Fez, Morocco in 859 by Muslims. Even in the year
622 Muslims were getting education (schooling), in Medinah Munnawarah, at As’haab-us-Suffa platform.

Institution of Engineers — Pakistan focuses on Engineering education, Science and Technology, R&D, talent
hunt and building on intellectual capital to make a "Better World"” as its logo projects its vision. This is our
mission too.

We have conducted following technical seminars in 2017-2018 to enhance & share knowledge with our fel-
low engineer’s.

1. “Metal Casting Technologies, Past, Present and Future”; By Engr. Muhammad Azhar Ali Khan A PHD can-
didate at King Fahd University of Petroleum and Minerals.

A look into the metal casting technologies of past, present and future. Including new design strategies
and the use of virtual reality in this field like engine blocks, valves, impellers, pump housings and brack-
ets starting from its evolution to casting design strategies which are being used today.

2. “Smart Grid: A myth or reality”; by Engr. Muhammad Abrar Shami.

The Evolution of the “Smart Grid” in Electricity distribution, its world-wide effect and how it will affect
our future were discussed. It was elaborated that how Smart Grid has become the need of the day due to
increased use of communication and Information Technology in the generation, delivery and consump-
tion of electrical energy.

3. "Motivational Leadership For Effective Project Management”; by Engr. Sayed Bader Alawi.

Strategic approaches to projects delivery and leadership requirement for the construction industry were
discussed. The talk included the difference between management and leadership; with a focus on “Soft
skills” of leadership — from communication to negotiation, employee engagement and dispute resolution.

4. National University of Science & Technology (NUST) Visit

Sultan & its key faculty members. IEP-SAC-EP hosted their presentation for
fellow engineer’'s key business executives, professors, doctors of KFUPM,
- PMU & Dammam University to share information of No. 1 Engineering Uni-
s versity of Pakistan.

' We appreciate support of our sponsors, fellow engineers, local industries,
Saudi Council of engineers and Jordanian Engineers Association for their
valuable contribution in our success.

Finally, Thanking Al-Mighty ALLAH for providing us resources, energy and op-
portunities to serve our engineering community.

Engr. Rizwan Ahmed
Chairman
IEP-SAC

IEP-SAC Journal 2018-19
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NINIC specializes in construction of civil and erection of steel
Y hangers, we are handling complete construction of building
' including civil, electrical and mechanical work on turn key basis.

Also, we specialize in all aspects of civil construction,
including but not limited to:

e Roads

e Drainage

e Earthworks

e Retaining walls

e Landscaping

e Concrete works

e Traffic management
e Boardwalks

e Footpaths

e Concreting
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Mob. +966 50 444 2695 www.nncontracting.com
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IEP-SAC Council 2018

Engr. Rizwan Ahmed
Chairman

Business Development Director
NABA Intenational

Ph (Off) (013) 895-0025

Mobile 050-490-5682

Email: rizwan_asr@yahoo.com

Engr. Mohammad Abrar Shami
General Secretary

Project Manager - Telecomm
Saudi Electricity Co. (EOA)

Ph (Off): (013) 858-6869

Mobile: 053-024-8100

Email: mshami65@gmail.com

Engr. Abdul Qadir Akbani
Finance Secretary

Engg.& Facility Develp. Manager
Al Qahtani Pipe Coating Industries
Ph (Off): (013) 857 4150

Mobile: 050-385-2602

Email: abdul.qadir@agpci.net

Engr. Asad Ali Hassan

Eastern Region Sales Manager-OEMs
Eaton Corporation
Mobile:055-433-0422
Email:asadalihassan@hotmail.com

Engr. Fareed Hussain Khan
Senior Sales/Supports Engineer
Al-Bassam International Co.
Mobile: 050-496-0804

Email: fareedhk@yahoo.com

Engr. Khalid Hussain
Executive Operations Manager
Qudrat Al Taacah Cont. Est.
Ph:(Off) (013) 881 6466

Mobile: 050-384-7053

Email: khalidmdgest@yahoo.com

IEP-SAC Journal 2018-19

Eastern Region

Engr. Akhtar Jawaid Niazi
Vice Chairman

Executive Technical Manager
Qudrat Al Taacah Cont. Est.

Ph (Off): (013) 881-6466
Mobile: 050-389-3042

Email: ajniazi_sa@yahoo.com

Engr. Ismet Amin Khawaja
Ex-Chairman

General Manager

Foundation Buildings Contracting Co. Ltd.
Ph (Off): (013) 864-6593

Mobile 050-588-0792

Email: iakhawaja@gmail.com,

Engr. Anwar Khalil Sheikh, Dr.
Professor

King Fahad Uni. of Petroleum & Minerals
Ph (Off): (013) 860 8575

Mobile: 056-973-1799
Email:anwarks@kfupm.edu.sa

Engr. Asad Zuberi
Operations Manager

Allied Maintenance

Ph (Off): (013) 865 9765
Mobile: 050-582-9186

Email: zuberiasad@gmail.com

Engr. Itlaque Ahmad Khan

Senior Mechanical Inspector

M.A. Al-Azzaz Inspection & Testing Services
Ph (Off): (013) 859 0481 /84

Mobile: 056-933-8154

Email: itlaque@gmail.com

Engr. M Azam Randhawa
General Manager

KMM Dammam

Mobile: 050-686-7084

Email: azam32925@gmail.com
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Eastern Region

Engr. Mohammad Jawaad

Structural Engineer

Assystem Radicon Gulf Consult - Kentz
Mobile: 056 433 4637

Email: jawaadhere@hotmail.com

Engr. Muhammad Munawar uz Zaman
Branch Manager (ER)

Keller Turki Co. Ltd.

Ph (Off):013 833 3997

Mobile: 056 077 2962

Email: munawarzaman2000@gmail.com

Engr. Nabeel Pervaiz Malik
Key Account Manager

Shell Lubricants

Ph (Off): (013) 834-6421
Mobile: 050-054-3360

Email: npmalik@hotmail.com

Engr. Sami Uddin Chughtai
Operations Manager - Projects

Gulf Consolidated Contractors Co. Ltd
Ph (Off): (013) 845 7777

Mobile: 050-587-4716

Email: samipk003@yahoo.com

Engr. Tariq bin Zafar

General Manager

MAAZ Inspection / Testing / Training
Ph (Off): (013) 895-0481

Mobile: 050-681-4659

Email: tarigalhussaini@gmail.com

Engr. Muhammad Anwar

Senior Bridge Engineer

Assystem Radicon Gulf Consult - Kentz
Mobile:054 619 2669

Email:anwar mce@hotmail.com

Engr. Muhammed Karim, PMP
Project Manager

Saudi Electricity Co. (HQ)

Ph (Off): 013 858 6791

Mobile: 053 220 9456
Email:karimsec@hotmail.com

Engr. Parvez A Naushahi
General Manager

Ground Engineering Contractors
Ph:(Off) (013) 887-3577
Mobile: 050-580-9867

Email: gec-kho@gecsaudi.com

Engr. Syed Misbah ul Sabri
Technical Director
HB-Contracting

Mobile:050 437 3694
Email:misbah_sabri@hotmail.com

Engr. Syed Arshad Raza, Dr.

Assistant Professor

Imam Abdulrahman Bin Faisal University
Ph: (013) 333 2055

Mobile: 050-365-2588

Email: arsh127@hotmail.com

IEP-SAC Journal 2018-19
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IEP-SAC Standing Committees 2018

Technical Seminars Committee

Engr. Ismet Amin Khawaja (Convenor)
Engr. Mohammad Abrar Shami (Co-Convenor)
Engr. Dr. Anwar Khalil Shaikh

Engr. Muhammad Munawar uz Zaman

Engr. Nabeel Pervaiz Malik

Engr. Pervez A. Naushahi

Engr. Samiuddin Chughtai

It And Media Committee

Engr. Pervez A. Naushahi (Convenor)
Engr. Nabeel Pervaiz Malik (Co-Convenor)
Engr. Asad Ali Hassan

Engr. Fareed Hussain Khan

Engr. Rizwan Ahmad
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Saudi Pakistani Advanced Construction Comapny

Building on Trust

BUILDING
GROUP

OVER VISION

Our vision is articulated around continuous innovation
and a Total Quality Management business practice
model. SPACCO is looking forward to expanding its

INTRODUCTION presence in the field of anstruct_ion, Telecom &
Electro Mechanical Projects.

Established in 2008, Saudi Pakistani Advanced Construction Co. is a leading Riyadh-based, ISO certified
company. The SPACCO is providing services in diverse business areas, which include Construction,
Telecommunications and Electro Mechanical fields.From the very outset, we have made 'client needs' the
center of our focus and been delivering right services to our clients with commitment and zeal. This client

centric approach has become an integral part of our corporate strategy. Thanks to our client orientation, we
have grown today into a successful company with the status of an established leader in the Kingdom.

" B = ' A TR NG
%'E't\. : E LE‘ = k . =

ADDRESS: Takhssusi Area Near Hyper Panda Riyadh 11464 Saudi Arabia

TEL: 0096-11-28123035 Ext: 6789, 00966-11-8801066
E-MAIL: dummy@wpexplorer.com
Website: wWww.Spacco.com.sa



CENES FROM IEP-SAC Activities

Annual event on “Motivational Leadership For Effective Project Management” held on January
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CENES FROM IEP-SAC Activities

Seminar by collaboration of IEP-SAC-EP and NUST under the patronage of Pakistan Embassy to
share NUST initiatives to the Pakistani community held on March 6, 2018 at Karawan Compound
Community Hall, Al Bustan District, Al Khobar.
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CENES FROM IEP-SAC Activities

Technical Seminar on “Metal Casting Technologies - Past, Present & Future”
held on May 10, 2017 at Marhaba Restaurant, Al Khobar.
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CENES FROM IEP-SAC Activities

Technical Seminar on “Smart Grid; A Myth or Reality” held on October 24, 2017 at Marhaba
Restaurant, Al Khobar.

e
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CENES FROM IEP-SAC Activities

Dinner Reception hosted to commemorate IEP-SAC-EP 150™ Executive Council meeting to
honor Sponsors, Advertisers and Speakers valuable contributions and support on April 10, 2018 at
Karawan Compound Community Hall, Al Bustan District, Al Khobar
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Science.
Applied to Life."
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King Saud Road, Al Qashlah
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FEIIC Advisor

| am pleased to learn that the IEP-SAC, is bringing out its annual magazine, The JOURNAL. The previous
issues were hailed by the fellow engineers for its format as well as the contents. | am confident that
this issue will be yet another milestone in the Editorial Board's pursuit of excellence.

While, however, technical and artistic excellences are very desirable and necessary, there are other
elements required in a publication of The JOURNAL in order to fulfill its object completely. Of these
other elements one, and perhaps the most important, is that our Magazine should convey a direct—a
human—interest to as many individual members of the community as possible. There is a social
as well as a business side to our relations with each other, and the cultivation of the human touch
adds to the happiness and contentment of members who are engaged in the performance of their
multifarious duties. The section on the light of Islam in The JOURNAL furnishes an outlet for items of
this nature. | congratulate the Editorial Board for presenting and promoting this idea and hope that
our other regions will follow suit.

All regions of IEP-SAC have gone extra length to extend their helping hand not only to the victims of
such calamities as the 2005 earthquake and 2010 floods but also enlarging on a continuing basis an
impressive scholarship program for needy engineering student of Pakistani engineering universities

in the public sector. Our steps may be small but they are giant leaps under the
light of Islam.

The volunteer services of the council members at the three regions—
Central, Eastern, and Western—is the vehicle for making this success a
possibility. Without their sheer hard work and dedication, our programs on
the technical and social fronts could not have been held so successfully,
and as always. | salute them all.

| call upon the community to come forward and contribute to the

objects and purposes of the IEP-SAC and join hands with the

Saudi Council of Engineers who has now more than 5300
Pakistani engineers registered with them. The cooperation of
|[EP-SAC and SCE will ensure ever growing strong relationship
between PAKISTAN and SAUDI ARABIA.

Engr S M Jaleel Hasan
Advisor

Federation Of Engineering Institutions Of Islamic
Countries (FEIIC)
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M.N.Bin Rajeh & Partners Contracting Co.

"When a Job Simply has to be Done "

mbr a renowned name in the field of con
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Water Losses In Transmission

Waler Losses In Transmission And Distribution

Nelwaork-Methods OF lts Effecltive Management
by

S.M.H. Kirmani

Abstract

Itis easy to understand that controlling water loss saves money, but
it is not always easy to determining what your water loss is? Why is
there or how to reduce it?

If losses are due to under registering customer meters, you lose
revenue on water you paid to deliver. If losses are caused by leaks,
you have lost the money it cost to produce or purchase that water.

Further water loss awareness is a never ending job, each water supply
system could differ from the other.

This article summarizes the main concept in water loss determination,
suggests ways to keep loss under control, and describes some of the
reasons why water loss determination is essential to good.

I. Introduction:

Water is the basis of the great biodiversity on our
planet, without water in sufficient quantity and
quality the future of human life, wild life and eco-
system is threatened, rather without water planet
earth would be a gigantic dead desert.

Based on the importance and pivotal role of water
in sustaining livelihood, it is obligatory to use water
sensibly, economically and to save it from wastage.

In this regards the teaching of QURAN is evident. In
Sura-e-al al'araf (7:31) all mighty allah has directed:
“eat and drink, but be not excessive. Indeed, he likes
not those who commit excess”.

However it is estimated in UNESCO’s report that
60-63 % UFW (unaccounted for water) of drinking
water is lost through water transmission and distri-
bution network (real losses) or due to unauthorized
consumption and metering inaccuracies (apparent
losses).

It is easy to understand that controlling water loss
saves money but is not always easy to determine
what your water loss is? why it is there, or how to
reduce it?

The annual volume of water loss is an important
indicator in assessing water utility efficiency both
in individual years and as a trend over a period of
years. High and increasing water losses are an indi-
cator of ineffective planning and construction and
also of low operational maintenance activities.

II. What is water loss:

The UFW (unaccounted-for-water) loss is the differ-
ence between water entering the supply system
(through wells, surface intakes and / or whole sales
purchases) and water used (sold to customers or
used for free).

UFW="Net Production”- Legitimate consumption
components of water loss:

50
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Pipe Breaks and

Leaks

Physical Loss
(Real Loss)

Storage
Overflow

Hoseconnection
Leaks

Water Loss

Metering Loss

Water Theft

Billing Anomalies

Commercial Loss

(Apparent Loss)

lll. Components of water loss:

As the magnitude of two components of water loss-
es, "real and apparent” loosses is known, it is possi-
ble to

* Predict the potential savings (from real losses)
and potential revenue increases (from apparent
losses)

* Develop real and apparent looses reduction
strategy

* Set realistic targets

Standard terminologies: Table No. 1 indicates the
standard terminologies used in this article

Billed Billed Metered Consumption
Authorised | (including water exported) Revenue
Cﬁi?f;:ig i Consuﬁnptmn Billed Unmetered Consumption e
Unbilled Unbilled Metered Consumption
Authorised  ["(Jnbilled Unmetered
Consumption Consumption
System Apparent* | Unauthorised Consumption
Input Losses Metering Inaccuracies Non-
Volume Leakage on Transmission andjor | Revenue
Water Distribution Mains L1207
Losses Real* Leakage and Overflows at (NRW)
Losses Utility's Storage Tanks
Leakage on Service Connections
up to the measurement point

All quantities in m*/ year
IV. Non Revenue Water:v
Non Revenue Water (NRW) represents the differ-

ence between the volume of water delivered into a
network and bill authorized consumption.

NRW= "Net Production” — "Revenue Water"
VWw.lep-sa.org 4




Water Losses In Transmission

= UFW + Water which is accounted for but no
revenue is collected (unbilled authorized con-
sumption)
Unbilled authorized consumption is normally only
a small component of the water balance. It includes
items such as fire fighting, flushing of mains and
sewers, public hydrants, public fountains, watering
municipal gardens, etc.

V. Non-Revenue water in some Asian countries:

Fig No 1 (UNESCO -IHE) indicates about 30%
non-revenue water loss in Karachi

Calculation of NRW %= [1-Billed water/ input vol-
ume] x 100 -

Non- Revenue Water in some Asian Cities:

e N
City
Osaka

Shanghail
Chengdu
Seoul
Hong Kong|
Phnom Penh|
Tashkent]
Vientiane|

Karachi
Ulaanbaatar|
Kathmandu|
Ho Chi Minh|
Dhaka
Kuala Lumpus
Jakarta
Delhi
Colombo

Manila

0 10 20 30 40 50 60 70
Nonrevenue Water (%)

N Y
Source: Water in Asian Cities, ADB (2004) Fig: 1

Non Revenue Water in major Pakistani Cities:
Table No 2

2]

o & o
& & @ s ES Q
R
N = =0 Q
3. ) g g S s
45% | 40% | 40% | 45% | 40% | 50%

VI. What is an acceptable water loss:

It is a compromise between the cost of reducing wa-
ter loss and maintenance of distribution system and
the cost (of water) saved.

American Water Works Association (AWWA) leak de-
tection and accountability committee recommends
10% as a bench mark for UFW.

* Less than 10%: acceptable, monitoring and con-
trol needed

e 10-25%: Intermediate, could be reduced

* More than 25%: Matter of concern; reduction
needed.

Unavoidable Annual Real Looses (UARL):

It is impossible to eliminate all real losses from a
distribution system as:

* Some looses are unavoidable
* Some leakages are believed to be un detectable

IEP-SAC Journal 2018-19

(too small to detect) or uneconomical to repair

However, an estimate of unavoidable annual real
looses (UARL) can help to evaluate the feasibility of
real loss minimization (provides better understand-
ing of real loss components)

The UARL is computed based on background looses
and burst estimates (BABE).concept. ,,

The UARL values shown in table number 3 provide a
rationale yet flexible basis for predicting UARL val-
ues for a wide range of distribution system, taking
into account of supply, length of mains, number of
service connections, location of customer meters
and average operating pressure.

Table 3 : Calculated components of Unavaoidable
Annual Real Losses (UARL)

5
= oW
3 a7 | S
g ® [ |8 | <
c = =] o >
3 A = a o = c
m (= Iy = ~ S
3 c 3 a o = =t
a0 Q. @ a o a
- ~
n o) c w o
o w c N
3 a | & |3
S M @ -
o w
Liters/ Km
Mains 9.6 | 5.8 | 2.6 | 18 [ mains/Day/ me-
ter of pressure.
Service connec- Liters / connec-
tions, meters at | 0.60|0.04)0.16 | 0.80 | tion / day / me-
edge of street ter of pressure.
Underground
pipes between Liters / Km u.g
edge of street [16.0| 1.9 | 7.1 | 25 | Pipe/Day/ Me-
and customer ter of pressure.
meter

The above components are indicated in following
FigNo.2

Unavoidable Annual Real Losses (UARL)

. The UARL is computed based on Background
and Burst Estimates (BABE) concept.

surface
RN A

%

it

l d%ﬂ

Reported Leakage

f""ii‘f\ S,
, e L

e

Background Leakage Un-reported Leakage
Often surface and is
reported by the public or utility
workers

Often does not surface but is
detectable using tradional
accoustic equipment.

Un-reported and un-detectable
using traditional accoustic
equipment.

Fig-2
The values shown in table 3, can also be presented
by the equation as:
UARL (L/day) = (18xLm + 0.80x Nc+25Lp) x P
Where, L= Length of mains in Km
Nc= Number of service connections
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Lp= Total length in Km of underground connection
pipe (between the edge of the street and customer
meter)

P = Average operating pressure in meter

According to UNESCO recommendation, table num-
ber 04 indicates UARL in liters / service connection
/ day for customer meters located at edge of street.

Table 4 -

UAR in liter / service connection / day for customer
meter located at edge of street

Density of | Average operating pressure (P) in

connections | meters

?ll(C % r'%"a‘i(npser 20 |40 |60 [80 [100
20 34 68 112 146 170
40 25 50 75 100 125
60 22 Ll 66 88 110
80 21 41 62 82 103
100 20 39 59 78 98

Brief description of the infrastructure leakage index
(ILI)

As an alternative indicator for the measurement of
real losses in infrastructure leakage index (ILI) has
been developed. ILI is effectively an indicator of
how well the distribution network is being managed
and maintained at the current operating pressure.

Itis the ratio of current Annual Real Losses (CARL) to
unavoidable annual real losses ( UARL) .

ILI= CARL/ UARL

However the use of ILI as the sole performance indi-
cator (PI) for real losses in not globally used, but the
following Pl's are acceptable:

I. Liters / service connection/ day or L/ Km / day
(if service connection density is greater than 20)

II. % of losses

IILILI

Example Calculation:

A distribution system has 1500 Km mains and

60000 service connections with customer meters

located (on average) 6 meters from the edge of the

street. The system is pressurized for 90% of the

time, and the average pressure when pressurized is

30 meters.

The current annual real losses in the above system

for the annual water balance are 4000 x 10> m?3/

year. Calculate Tech. Indicator for real losses (CARL);

unavoidable annual real losses (UARL) using table 3

and infrastructure leakage index (ILI).

Calculation:

|. Performance indicator of Real Losses (CARL)

= 4000 x 103 x 103 (liters) / 60000 (s.c) x 0.9 (%
timing) x 365

52 T
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=202 Liters / service connection / day
Il. Unavoidable real looses (UARL) components:

a. Mains (Refer to Table 3) = 18 (L) x 1500 (Km)
% (0.9 x 365) (days) x 30 (m.pressure) / 10° =
266 x 10°m? / year

b. 0.8 L/ connection / day / meter of Pressure
(Refer to Table 3)

= 0.8 X 60000 x (0.9 x 365) X 30 = 473 x 103
m3/ year
c. Edge of street to customer meter:

=25/ Km u.g Pipes / day / meter of Pressure
(Table 3)

=25 x (60000x 6/1000) x (0.9 x 365) x 30
=87 x 10> m* / day
Total unavoidable Annual real looses (UARL)
(a)+(b)+(c) = 826 x 10%x 103 / (60000 x 0.9 x 365)
= 42 L / service connection / day
I.L.I= CARL/ UARL =202/ 42 = 4.8
Vil.Water Loss Control Program ,
A water loss control program consists of 3 major
steps:
1. Water Audit
2. Intervention
3. Evaluation
Step 1: Water Audit:

A water Audit identifies and quantifies the water
uses and losses from a water system. Water Audit
data needs:

i. Gathering information.

ii. Determining flows into and out of the distribu-
tion system based on estimates or metering.

iii. Calculating the performance indicators.

iv. ‘Assessing where water losses appear to be oc-
curring based on available metering and esti-
mates.

v. Analyzing data gaps.

vi. Considering options and making economic and
benefit comparison of potential actions.

vii. Selecting the appropriate intervention.
Step 2: Intervention Action themes:
i. Gathering further information, if necessary.

ii. Metering assessment, testing or a metering re-
placement program.

iii. Detecting and locating leaks.

iv. Repairing or replacing pipes

v. Operation and maintenance program and chang-
es

vi. Administrative processes or policy changes.

vii. No further action is necessary.

Step 3: Evaluation Performance Indicators:
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i. Were the goals of intervention met? If not, why
not.

ii. Where the system need more information?

iii. How often should the system repeat the audit,
intervention and evaluation process?

iv. Is there another performance indicator the sys-
tem should consider?

v. How does the system compare to the last audit,
intervention and evaluation process?

vi. How can system improve performance?
VIil. Understanding a Multidimensional problem:

Four important components of an active real loss as
well as of an active apparent loss management pro-
gram are indicated in Fig 3 and Fig 4 respectively

Four coponents of an active real loss management program

More efficient
leak detection

Existing real losses

Economic level

Unavoidable
real losses

Pressure
management
and level control

Improved
sponse time
r leak repair

Improved system
maintenance,
replacement,
rehabilitation

Fig-3 6l

Four coponents of an active apparent loss management program
Reduction of
meter error by
« Testing

« Sizing

» Replacement

Existing apparent losses

Economic level

uction of theft by
ducation

Reduction of
human error
* Training
« Standardizing
« Reporting
« Auditing

Unavoidable
apparent
losses

rpay measures
ressure limitation
low control

Reduction of
computer error by

* Auditing

« Checking

< Routine analysis
« Upgrade

Fig-4
The four components are briefly described as fol-
lows:

i. Meter under-registration consists of the inability
of a revenue water meter to accurately measure
flows, the lower flows. This tends to increase
with time as the meter degenerates.

ii. Water theft is easy to conceptualize and consists
of usually of bypasses to the water meters, ille-
gal connections, or willful damage to the water
meter.
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iii. Meter reading errors consist of mistaken or in-
tentionally incorrect meter reading mistakes.

iv. Water accounting errors consist of billing anom-
alies, such as computer-based estimation that do
not reflect actual consumption values.

For apparent losses a base value of 5% of water
sales is recommended as a reference, and the actual
Apparent loss value calculated against this bench-
mark. The performance indicator would appear, for
a specific area, as follows:

Apparent Loss index=Apparent loss value/5% of
water sale

A recommendation is made to utilize similar con-
cept to that of Real losses and the Infrastructure
leakage index (ILI).

IX. Conclusion:

Non-revenue water (NRW) is water that has been
produced and is "LOST" before it reaches the cus-
tomer. Looses can be real looses (through leaks,
sometimes also referred to as physical looses) or
apparent looses (for example: through theft or me-
tering inaccuracies). High value of NRW are detri-
mental through the financial viability of water utili-
ties, as well as to the quality of itself.

Controlling leakage effectively relies upon a “pro-
active” leakage management program that includes
a means to identify hidden leaks; optimize repair
functions, manage excessive water pressure levels,
and upgrade piping infrastructure before its useful
life ends.

Effective technologies have been developed in re-
cent years including flow and component analysis
to quantify leakage amounts, break noise

Correlations and loggers to pinpoint leaks, and pres-
sure management to systematically reduce leakage
under the right conditions. Many effective strate-
gies now exists to allow water utilities to identify,
measure, reduce or eliminate leaks in a manner that
is consistent with their cost of business.

It is agreed that the basic principle of effective gov-

ernance includes:

* Participation by all stakeholders; transparency;
equity; accountability; coherence; responsive-
ness; integration and ethical issues.
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Recent Trends in Membrane Desalination

By
Eng. Fayyaz Muddassir Mubeen

Abstract

Membrane technologies have seen a significant growth in the

last two decades. This paper gives a quick overview of membrane
technologies with their general use and application. Reverse Osmosis
(RO) membrane technology has been successfully used since 1970's
for brackish and seawater desalination. A lower pressure RO technology
called nanofiltration (NF), also known as “membrane softening,” has
also been widely used for treatment of hard, high color, and high organic
content feed water. RO systems are also utilized for removal of inorganic

contaminants. During the last 8-10 years, utilities worldwide have turned
to low pressure membrane filtration to meet more stringent water quality
requirements. The membrane technologies has the answer for any
situation, with multiple full scale global applications in drinking water,
municipal wastewater, industrial wastewater, ultra-pure water, recovery/
reuse, agriculture, pharmaceutical, power generation, pulp and paper,
semiconductor, specialty chemicals, submarines and oceangoing ships.

l. Introduction

Membrane technologies have seen a significant
growth and increase in application in the last two
decades. Membrane systems are now available in
several different forms and sizes, each uniquely fit-
ting a particular need and application. This article
gives a quick overview of membrane technologies
with their general use and application.

Reverse Osmosis (RO) membrane technology has
been successfully used since 1970°'s for brackish
and seawater desalination. A lower pressure RO
technology called nanofiltration (NF), also known as
"membrane softening,” has also been widely used
for treatment of hard, high color, and high organic
content feed water. RO systems are also utilized
for removal of inorganic contaminants such as ra-
dio-nuclides, nitrates, arsenic, and other contami-
nants such as pesticides.

A non- pressure, electric potential driven membrane
called Electro Dialysis Reversal (EDR) has also been
widely used for removal of dissolved substances
and contaminants.

RO is a physical separation process in which proper-
ly pretreated source water is delivered at moderate
pressures against a semi-permeable membrane. The
membrane rejects most solute ions and molecules,
while allowing water of very low mineral content to
pass through. This process also works as an abso-
lute barrier for cysts and most viruses. The process
produces a concentrated reject stream in addition
to the clean permeate product. Byproduct water or
the “"concentrate” may range from 10% to 60% of
the raw water pumped to the reverse osmosis unit.
For most brackish waters and ionic contaminant
removal applications, the concentrate is in the 10-
25% range while for seawater it could be as high as
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60%. Typical RO/NF elements are in spiral wound
element configuration, while EDR is in stacks con-
taining membrane sheets.

During the last 8-10 years, utilities worldwide have
turned to low pressure membrane filtration to meet
more stringent water quality requirements. Low
pressure microfiltration (MF) and ultrafiltration (UF)
membrane filtration technologies have emerged as
viable options for addressing the current and future
drinking water regulations related to the treatment
of surface water, groundwater under the influence,
and water reuse applications for microbial and tur-
bidity removal. MF membranes can remove parti-
cles with sizes down to 0.1- 0.2 microns. Some UF
processes have a lower cutoff rating of 0.005-0.01
microns. Pressure or vacuum may be used as the
driving force to transport water across the mem-
brane surface. Most MF / UF systems operate with
high recoveries of 90 — 98%. Full-scale facilities
have demonstrated the efficient performance of
both MF and UF as feasible treatment alternatives
to conventional granular media processes. Both sys-
tems have been shown to exceed the removal effi-
ciencies identified in the Surface Water Treatment
Rule such as Cryptosporidium oocyst, Giardia cyst,
and turbidity. MF and UF membrane systems gen-
erally use hollow fibers that can be operated in the
outside-in or inside-out direction of flow. Pressure
(5 to 35 psi) or vacuum (-3 to -12 psi for outside-in
membranes only) can be used as the driving force
across the membrane.

MF and UF membranes are most commonly made
from various organic polymers such as cellulose de-
rivatives, poly-sulfones, polypropylene, and poly-
vinylidene fluoride (PVDF). Physical configurations
include hollow fiber, spiral wound, cartridge, and
tubular.

Membrane Bioreactor (MBR) and tertiary treatment
systems are the best available technologies for
communities that are concerned about protecting
the environment and preserving potable water
supplies. Whether a community needs to improve
the effluent quality from its existing convention-
al wastewater treatment plant, or construct a new
compact and highly efficient wastewater treatment
system, MBRs provide cost-effective solutions that
will meet or exceed discharge standards for years
to come. Effluent from these systems is of such high
quality that it can be safely discharged into the most
sensitive aquatic environments or reused in irriga-
tion, industrial processes, or groundwater recharge.
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With so many utilities facing the threat of contam-
ination from an increasing number of sources, the
need for new and better ways of treating and pro-
tecting our water supplies is paramount. Although
there is no guarantee of 100% protection against
an attack, spill, or infiltration of natural or intention-
al contaminants, the multi barrier approach, along
with the other benefits of membrane technology,
can reduce the potential for disasters substantially.
Together with all other safety and security measures
recommended by World Health Organization (WHO)
guidelines, the installation of membrane systems in
a facility provides water agencies with an effective
multi-barrier system.

In summary, one of these membrane technologies
has the answer for any particular situation, with
multiple full scale global applications in:

e Drinking Water

e Municipal Wastewater

¢ Industrial Wastewater

e Ultra-pure Water

e Recovery/Reuse

e Agriculture

¢ Landfill Leachate

e Pharmaceutical

e Power Generation

e Pulp and Paper

e Semiconductor

e Specialty Chemicals

e And even Floating Plants
Il. Membrane Filtration (MF/UF)

Water utilities worldwide are turning to advanced
filtration to meet more stringent WHO drinking wa-
ter regulations in order to remove turbidity, pre-
cursors, and disinfectant tolerant micro-organisms
from both groundwater and surface water supplies.

Low pressure microfiltration (MF) and ultrafiltration
(UF) membrane filtration technology have emerged
as viable options for addressing the current and
future drinking water regulations related to the
treatment of surface water, groundwater under the
influence, and water reuse applications for micro-
bial and turbidity removal. Full-scale facilities have
demonstrated the efficient performance of both MF
and UF as feasible treatment alternatives to con-
ventional granular media processes. Both MF and
UF have been shown to exceed the removal efficien-
cies identified in the Surface Water Treatment Rule
and related rules, such as Cryptosporidium oocyst,
Giardia cyst, and turbidity.

MF and UF membrane systems generally use hol-
low fibers that can be operated in the outside-in or
inside-out direction of flow. Pressure (5 to 35 psi)
or vacuum (-3 to -12 psi for outside-in membranes
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only) can be used as the driving force across the
membrane. Typical flux (rate of finished water-per-
meate per unit membrane surface area) at 20 de-
grees C for MF and UF ranges between 50 and 100
gallons per square foot per day (gfd).

Since both processes have relatively small mem-
brane pore sizes, membrane fouling, caused by the
deposition of organic and inorganic compounds on
the membrane, may occur at unacceptable levels
if the system is not properly selected, designed,
and operated. Automated periodic backwashing
and chemical washing processes are used to main-
tain the rate of membrane fouling within accept-
able limits. Chemical cleaning is employed once a
maximum transmembrane pressure differential has
been reached. Some systems utilize air/ liquid back-
wash. Typical cleaning agents utilized include acids,
caustic, surfactants, enzymes, and certain oxidants,
depending upon membrane material and foulants
encountered. Chemicals used for cleaning, and the
method used in the cleaning process, must be ac-
ceptable to the membrane manufacturer.

Overall treatment requirements and disinfection
credits must be discussed with and approved by the
reviewing authority. Disinfection is recommended
after membrane filtration as a secondary pathogen
control barrier and distribution system protection.

advanced filtration to meet more stringent feder-
al drinking water regulations in order to remove
turbidity, precursors, and disinfectant tolerant mi-
cro-organisms from both groundwater and surface
water supplies.

Low pressure microfiltration (MF) and ultrafiltration
(UF) membrane filtration technology have emerged
as viable options for addressing the current and
future drinking water regulations related to the
treatment of surface water, groundwater under the
influence, and water reuse applications for micro-
bial and turbidity removal. Full-scale facilities have
demonstrated the efficient performance of both MF
and UF as feasible treatment alternatives to con-
ventional granular media processes. Both MF and
UF have been shown to exceed the removal efficien-
cies identified in the Surface Water Treatment Rule
and related rules, such as Cryptosporidium oocyst,
Giardia cyst, and turbidity.

MF and UF membrane systems generally use hol-
low fibers that can be operated in the outside-in or
inside-out direction of flow. Pressure (5 to 35 psi)
or vacuum (-3 to -12 psi for outside-in membranes
only) can be used as the driving force across the
membrane. Typical flux (rate of finished water per-
meate per unit membrane surface area) at 20 de-
grees C for MF and UF ranges between 50 and 100
gallons per square foot per day (GFD).

Since both processes have relatively small mem-
brane pore sizes, membrane fouling, caused by the
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deposition of organic and inorganic compounds on
the membrane, may occur at unacceptable levels
if the system is not properly selected, designed,
and operated. Automated periodic backwashing
and chemical washing processes are used to main-
tain the rate of membrane fouling within accept-
able limits. Chemical cleaning is employed once a
maximum transmembrane pressure differential has
been reached. Some systems utilize air/ liquid back-
wash. Typical cleaning agents utilized include acids,
caustic, surfactants, enzymes, and certain oxidants,
depending upon membrane material and foulants
encountered. Chemicals used for cleaning, and the
method used in the cleaning process, must be ac-
ceptable to the membrane manufacturer.

Overall treatment requirements and disinfection
credits must be discussed with and approved by the
reviewing authority. Disinfection is recommended
after membrane filtration as a secondary pathogen
control barrier and distribution system protection.

MF and UF membranes are most commonly made
from various organic polymers such as different
cellulose derivatives, poly-sulfones, polypropyl-
ene, and polyvinylidene fluoride (PVDF). Physical
configurations include hollow fiber, spiral wound,
cartridge, and tubular. MF membranes can remove
particles with sizes down to 0.1- 0.2 microns. Some
UF processes have a lower cutoff rating of 0.005-
0.01 microns. Pressure or vacuum may be used as
the driving force to transport water across the mem-
brane surface.

Membrane filtration is also becoming popular for
conventional plant retrofits, replacing sand media,
for enhanced water quality and capacity increase.

When Selecting MF/UF Systems, the Following
Should be Considered:

1. A review of historical source raw water quality
and variability data, including turbidity, algae,
particle counts, seasonal changes, organic con-
tents, microbial activity, and temperature as well
as other inorganic and physical parameters is
critical to determine the overall cost of the sys-
tem. The degree of pretreatment, if any, should
also be ascertained. Design considerations and
membrane selection at this phase must also
address the issue of target removal efficiencies
and system recovery versus acceptable mem-
brane fouling rate. At a minimum on surface wa-
ter supplies, pre-screening is required.

2. The life expectancy of a membrane under con-
sideration should be evaluated (typically 7-10
years). Membrane replacement frequency is a
significant factor in operation and maintenance
cost comparisons in the selection of the process.
Warranties offered by manufacturers vary sig-
nificantly and should be considered closely.

3. Somemembrane materials areincompatible with
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certain oxidants such as chlorine. If the system
must rely on pretreatment oxidants for other
purposes, for example, zebra mussel control,
taste and odor control, or iron and manganese
oxidation, the selection of the membrane mate-
rial becomes a significant design consideration.

4. Thesourcewatertemperaturecansignificantlyim-
pact the flux of the membrane under consider-
ation. At low water temperatures, the flux can
be reduced appreciably (due to higher water
viscosity and resistance of membrane to per-
meate), possibly impacting process economics
by the number of membrane units required for
a full-scale facility. System capacity must be se-
lected for the expected demand under seasonal
(cold and warm water temperature) conditions.

5. Backwashingwastevolumescanrangefrom4to15
percent of the permeate flow, depending upon
the source water quality, membrane flux, fre-
quency of backwashing, and the type of poten-
tial fouling.

6. Membrane systems used for drinking water pro-
duction should be provided with an appropriate
level of finished water monitoring and a direct
integrity test feature. Monitoring options may
include laser turbidimeters, particle counters,
and manual and/or automated integrity testing
using pressure decay or air diffusion tests.

7. Cross-connection control considerations mustbe
incorporated into the system design, particular-
ly regarding the introduction and discharge of
chemicals and waste piping. Membrane systems
that use chemical washing processes with harsh
chemicals require additional consideration.

8. Redundancyofcriticalcomponentsandcontrolfea-
tures should be considered in the final design.

9. Otherpost-membranetreatmentrequirementssuch
as corrosion control and secondary disinfection
must be evaluated in the final design.

10.0ther contaminants of concern such as color and
disinfection by-product precursors should also
be addressed.

11.Prior to initiating the design of an MF or UF treat-
ment facility, the nation’s reviewing authority
should be contacted to determine the disinfec-
tion credits available for the membrane process,
and whether a pilot plant study will be required.
In most cases a pilot plant study will be neces-
sary to determine the best membrane to use,
particulate/organism removal efficiencies, cold
and warm water flux, the need for pretreatment,
fouling potential, operating and transmembrane
pressure, and other design considerations. The
reviewing authority should be contacted prior to
conducting the pilot study to establish the pro-
tocol to be followed.
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lll. Nanofiltration and Reverse Osmosis (NF/RO)

Reverse osmosis (RO) is a physical separation pro-
cess in which properly pretreated source water is
delivered at moderate pressures against a semiper-
meable membrane. The membrane rejects most
solute ions and molecules, while allowing water of
very low mineral content to pass through. This pro-
cess also works as an absolute barrier for cysts and
viruses. The process produces a concentrated reject
stream in addition to the clean permeate product.
Reverse osmosis systems have been successfully
applied to saline groundwaters, brackish waters,
and seawater, as well as for removal of inorganic
contaminants such as radionuclides, nitrates, arse-
nic, and other contaminants such as pesticides.

In an RO system, a higher concentration solution on
one side of a semipermeable plastic membrane is
subjected to pressure, causing freshwater to diffuse
through the membrane leaving behind a more con-
centrated solution containing a majority of the dis-
solved minerals and other contaminants. The major
energy requirement for reverse osmosis is to pres-
surize the source, or “feed” water. Depending on
the characteristics of the feedwater, different types
of membranes may be used. Because the feedwa-
ter has to pass through very narrow passages in the
membrane module, larger suspended solids must
be removed during the initial treatment phase (pre-
treatment).

A lower pressure RO technology called nanofiltra-
tion (NF), also known as “membrane softening,” has
been successfully used for treatment of hard, high
color, and high organic content feedwater. The NF
membrane has lower mono-valent ion rejection
properties, making it more suitable to treat wa-
ters with low salinity, thereby reducing post-treat-
ment and conditioning as compared with RO. The
NF membrane also works as an absolute barrier for
cysts and most viruses. Nanofiltration plants typi-
cally operate at 85 to 95 percent recovery. Brackish
water RO plants typically transfer 70 to 85 percent
of the source water into permeate, and seawater RO
recovery rates range from 40 to 60 percent.

separation process in which properly pretreated
source water is delivered at moderate pressures
against a semipermeable membrane. The mem-
brane rejects most solute ions and molecules, while
allowing water of very low mineral content to pass
through. This process also works as an absolute bar-
rier for cysts and viruses. The process produces a
concentrated reject stream in addition to the clean
permeate product. Reverse osmosis systems have
been successfully applied to saline groundwaters,
brackish waters, and seawater, as well as for remov-
al of inorganic contaminants such as radionuclides,
nitrates, arsenic, and other contaminants such as
pesticides.
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In an RO system, a higher concentration solution on
one side of a semipermeable plastic membrane is
subjected to pressure, causing freshwater to diffuse
through the membrane leaving behind a more con-
centrated solution containing most of the dissolved
minerals and other contaminants. The major energy
requirement for reverse osmosis is to pressurize the
source, or “feed” water. Depending on the charac-
teristics of the feedwater, different types of

Nanofiltration and Reverse Osmosis (NF/RO) mem-
branes may be used. Because the feedwater must
pass through very narrow passages in the membrane
module, larger suspended solids must be removed
during the initial treatment phase (pretreatment).

A lower pressure RO technology called nanofiltra-
tion (NF), also known as “membrane softening,” has
been successfully used for treatment of hard, high
color, and high organic content feedwater. The NF
membrane has lower mono-valent ion rejection
properties, making it more suitable to treat wa-
ters with low salinity, thereby reducing post-treat-
ment and conditioning as compared with RO. The
NF membrane also works as an absolute barrier for
cysts and most viruses. Nanofiltration plants typi-
cally operate at 85 to 95 percent recovery. Brackish
water RO plants typically transfer 70 to 85 percent
of the source water into permeate, and seawater RO
recovery rates range from 40 to 60 percent.

When Selecting RO/NF Systems, the Following
Should Be Considered:

1. Membrane Selection: Two types of membranes
are most commonly used. These are cellulose
acetate based and polyamide composites. Mem-
brane configurations typically include spiral
wound and hollow fiber. Operational conditions
and useful life vary depending on the type of
membrane selected, quality of feedwater, and
process operating parameters. Most current
manufacturers only have the spiral wound op-
tion.

2. Useful Life of the Membrane: Membrane re-
placement and power consumption represent
major components in the overall water produc-
tion costs. The relative contributions depend
primarily on feedwater salinity. In well designed
and operated RO systems, membranes have last-
ed 5 to over 10 years in suitable applications.

3. PretreatmentRequirements: Acceptable feedwa-
ter characteristics are dependent on the type of
membrane chosen and operational parameters
of the system. Without suitable pretreatment
or acceptable feedwater quality, the membrane
may become fouled or scaled, and consequent-
ly its useful life is shortened. Pretreatment is
usually needed for turbidity reduction, iron or
manganese removal, stabilization of the water
to prevent scale formation, microbial control,
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chlorine removal (for certain membrane types),
and pH adjustment. As a minimum pretreatment,
cartridge filters are used for protection of the
membranes against particulate matter.

4. Treatment Efficiency: Reverse osmosis is high-
ly efficient in removing metallic salts and ions
from raw water. Efficiencies, however, do vary
depending on the ion being removed and the
membrane utilized. For most commonly found
ions, removal efficiencies will range from 85%
to over 99%. Organics removal is dependent on
the molecular weight, shape and charge of the
organic molecule, and the characteristics of the
membrane utilized. Organic removal efficien-
cies may range from as high as 99% to less than
50%, depending on the membrane type and
treatment objective.

5. Bypass Water: Reverse osmosis permeate will be
virtually demineralized. If the raw water does
not contain unacceptable contaminants, the de-
sign may provide for a portion of the raw water
to bypass the unit and blend with RO permeate
to maintain a stable water within the distribu-
tion system and improve process economics.
Bypass/Blend will reduce equipment size and
power requirements.

6. Post-Treatment: Post-treatment typically in-
cludes degasification for carbon dioxide (if ex-
cessive) and hydrogen sulfide removal (if pres-
ent), pH and hardness adjustment for corrosion
control, and disinfection as a secondary patho-
gen control and for distribution system protec-
tion.

7. Desalting By-Product: By-product water or the
“concentrate” may range from 10% to 60% of
the raw water pumped to the reverse osmosis
unit. For most brackish waters and ionic con-
taminant removal applications, the by-product
is in the 10-25% range while for seawater it
could be as high as 60%. The by-product vol-
ume should be evaluated in terms of availability
of source water and cost of disposal. Acceptable
methods of byproduct disposal typically include
discharge to municipal sewer system or to waste
treatment facilities, discharge to sea, or by deep
well injection, depending on the by-product
concentration and availability of the discharge
option being considered.

8. Pilot Plant Study: Prior to initiating the design of
a reverse osmosis treatment facility, the coun-
try’s reviewing agency should be contacted to
determine if a pilot plant study will be required.
In many cases, a pilot plant study will be nec-
essary to determine the best membrane to use,
type of pretreatment as well as post- treatment,
bypass ratio, amount of reject water, system re-
covery, process efficiency, and other design and
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operational parameters.
[11.0 Disposal of Desalting By-Product

Desalination water treatment plants (DWTPs) pro-
duce by-product as they separate salts, minerals,
and other dissolved constituents from the water.
The separation of these constituents results in two
flow streams: 1) a purified potable stream (perme-
ate), and 2) a stream containing the separated dis-
solved constituents. The latter byproduct stream
is typically referred to by regulators as “concen-
trate” and sometimes inappropriately referred to as
"brine”. Brine is water with twice the concentration
of dissolved solids as seawater. Most desalting by-
products do not fit this definition. The word “brine”
carries a negative connotation since it is also used
to refer to some wastes from the petroleum indus-
try. In some areas it is also known as "Reject or Re-
ject Water.”

By-Product Disposal Alternatives

Desalting by-product is commonly disposed of
through one of six practices: 1) sewer discharge, 2)
surface water discharge, 3) irrigation, 4) deep well
injection 5) evaporation ponds, 6) zero liquid dis-
charge thermal processes. Each of these methods
varies in complexity of permitting and costs, with
sewer discharge commonly being the least complex
and least costly and zero liquid discharge being the
most complex and most costly.

1. Sewer Discharge is dependent on the ability of
the wastewater treatment plant to accept high
salinity discharge both in terms of capacity as
well as water quality. The treatment plant out-
fall location may be affected by total dissolved
solids restrictions or other limiting water quality
concerns.

2. Surface Water Discharge involves discharge to a
point of outfall such as a bay, tidal lake, brack-
ish canal, or ocean. The location and potential
required byproduct treatment prior to discharge
are determined by the relevant province, city or
town and regulatory agency water quality stan-
dards and bioassay toxicity testing.

3. Irrigation is sometimes used for by-product
streams relatively lower in salinity. Saline tol-
erant vegetation and habitat are required. This
is usually determined by site-specific soil and
drainage characteristics.

4. Deep Well Injection is also common, especially
in North America and Europe. This method in-
jects the by-product stream deep below ground
under at least one overlaying, confining geologic
layer. The by-product is permanently stored in
the injection zone.

5. Evaporation Ponds may be used to reduce or
eliminate by-product flows. This method of dis-
posal is land-intensive and requires relatively
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dry climates. Dry salt is the waste product, and
it must be characterized and disposed of accord-
ingly as solid waste.

Zero Liquid Discharge Thermal Processes greatly
reduce or eliminate the by-product liquid stream
through thermal treatment processes. These pro-
cesses are energy intensive and are very costly.
Wastes must be characterized and disposed of ac-
cordingly.

IV. Membrane Desalination Costs

Worldwide membrane and thermal desalination ca-
pacity is over 11 billion gallons per day from over
12 thousand plants, worth $9.2 billion per year,
growing at rate of 12% per year. Desalinated water
has found many uses throughout the world. The de-
salinated drinking water quality standards has been
established by the global Agencies, such as the
World Health Organization (WHO) and many others.

Figure 1 shows the general cost reduction trend
in the last few decades, in producing water using
brackish and sea water sources [5].
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Figure 1- Growth and forecast desalination capacity by thermal
and membrane processes.

Over the last 3 decades, pricing for desalting ele-
ments has been reduced substantially. As shown in
Figure 2 and 3, due to technological improvements
by suppliers, automation in the manufacturing pro-
cess and competition, there have been significant
reductions in seawater membrane costs. Similar
trends have been present in brackish water mod-
ules.
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Figure 2 Trends in desalinated water cost
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Figure 3: Improvements in RO technology [6]
Desalting Versus Traditional Water Development

In almost all countries, most inexpensive traditional
water resources have already been developed. New
sources of supply will be more expensive than the
existing ones. Of the potential new treatment op-
tions, in many cases, desalting a local resource is fi-
nancially and environmentally competitive with the
traditional methods such as building dams, aque-
ducts, canals and waste treatment plants. Cost com-
parisons are often made to existing water supplies.
Since desalted water represents a new source of
supply, comparisons should be made to the cost of
developing other new sources, such as surface wa-
ter impoundments, remote deep well fields, dams
and long-distance pipelines.

In the last decade, desalting technology has im-
proved significantly and costs have decreased by
over 50 percent. At the same time, the cost of de-
veloping traditional water sources has escalated, as
drinking water quality and environmental standards
have become more stringent. Inflation affected pric-
es and the distances from source to consumer have
also increased. In many water-short areas, the costs
for desalted water are already competitive with the
tapping of new traditional supplies. As alternative
energy sources and improved processes and equip-
ment are developed, additional desalting cost re-
ductions can be expected.

Cost Factors and Graphs

The cost factors of desalting include capital costs
and operating and maintenance costs. Costs can
vary considerably from one locality to another
based on many issues. In general, the amount of salt
to be removed greatly affects the cost of desalting
plant operation. The more salts to be removed, the
more expensive the desalting process. The capacity
of the facility also impacts costs, with larger plants
generally being more economical. The larger the fa-
cility, the more cost efficient will be the utilization
of equipment, labor and funds.

Energy and recovery of capital are the main ingredi-
ents of the total cost of water, amounting to about

_WWW.1ep-sa.org Sl




Trends in Membrane Desalination .
75% of the total, as shown in Figure 4. To these val- regulatory issues, land costs and conveyance of the
ues, 10-15% can be added for profit, if the desalting water to and from the plant. Installing and operat-
project is contracted as a sale of water. The energy ing a desalting plant involves many individual cost
cost portion of the total cost greatly depends on the items, all of which are affected by local conditions.

power/fuel pricing. Figure 4 depict typical breakdowns of these costs.
Typical Large SWRO Plant References:
1. IDA Desalination Book of Year 2017, Topsfield, Massachu-
Cost of Water Components setts, USA

Personal Notes, Fayyaz M. Mubeen, February 2018,
“Desalination by Questions and Answers” by Fayyaz M.
Mubeen

4. IDA Websites, https://www.idadesal.org

5. GWI, Market profile: Desalination markets 2007 preview,
October 2006.

6. C. Sommariva, Desalination Management and Econom-
ics book, sponsored by Mott MacDonald and published by
Faversham House Group, UK.
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Cloud Computing Strategy

A Foundation to Develop Cloud Computing Strategy
and Risk Management Plan

By
Mian Abdul Hamid

Abstract

Even though cloud computing has entered into second decade still a
significant amount of industries and businesses are confused about ter-
minologies and have nontechnical concerns like Cost, Governance and
Security. Many ClOs, Architects, IT Leaders and business leaders are mud-
dleheaded about usage and control of cloud computing.
Developing a cloud strategy and a migration blueprint is one of the top
issues of business leaders and IT leaders. Since many strategists get con-
fused by assuming that adaptation of cloud computing will follow the
technology adaptation trends of traditional IT. Thus they are unable to
develop right strategic plan. In fact a blended and diversified strategy is
needed to fulfill the requirement of future and for a successful cloud com-
puting implementation multiple paths to success and cloud computing
must be identified. Lack of common definition of cloud computing among
Business and IT people is also a hurdle in making adequate strategy and
moving towards standardization.
In this paper we have tried to provide some basic building blocks to lay
down the foundation of Cloud Strategy Development. Various organiza-
tion can get benefit to develop their customized strategic plan and pol-
icies.

1. Introduction

Cloud computing is a buzz word in today’s busi-
ness world. Implementation of next-generation
technologies inclusive of Virtual Reality, Machine
Learning, Autonomous Driving, Internet of Things,
Modular Smartphones are becoming the solution
vector for the 21%t century’'s global challenges.
Those Next-Generation Technologies are perceived
as capable of transforming the status quo. Next
Generation Technologies can be termed as " a radi-
cally innovative and relatively fast growing technol-
ogies characterized by the certain degree of coher-
ence existing over the time and with the potential
to exercise a substantial effect on the socio-eco-
nomic domain(s).

worldis transforming from traditional IT to next-gen-
eration IT, cloud computing is a critical component
of business and IT. Even though cloud computing
has entered into second decade still a significant
part of industry and businesses are confused about
its terminologies and have nontechnical concerns
like Cost, Governance and Security (there are tech-
nical concern also but here we are describing only
the non-technical part). Many CIOs, Architects , IT
Leaders and business leaders are muddleheaded
about usage and control of cloud computing.

Developing a cloud strategy and a migration blue-
printis one of the top issues of business leaders and
IT leaders. Since many strategists get confused by
assuming that adaptation of cloud computing will
follow the technology adaptation trends of tradi-
tional IT. Thus they are unable to develop right stra-
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tegic plan. A single path will not adequately take
to the success , thus multiple paths for a successful
cloud computing implementation must be iden-
tified. In fact a blended and diversified strategy is
needed to fulfill the requirement of future.
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Cloud computing

Business and IT people are having various defini-
tions of cloud computing, a common definition has
not been adapted yet. US National Institute of Sci-
ence and Technology (NIST) has described the ter-
minologies for their agencies to bring all of them
on same page. Following are the important termi-
nologies as per NIST publication 800-145 which can
take the strategists and planner onto same page.

2. The NIST Definition of Cloud Computing

Cloud computing is a model for enabling ubiqui-
tous, convenient, on-demand network access to a
shared pool of configurable computing resources
(e.g., networks, servers, storage, applications, and
services) that can be rapidly provisioned and re-
leased with minimal management effort or service
provider interaction. This cloud model is composed
of five essential characteristics, three service mod-
els, and four deployment models.

2.1  Essential Characteristics:

2.1.1 On-demand self-service: A consumer can uni-
laterally provision computing capabilities,
such as server time and network storage, as
needed automatically without requiring hu-
man interaction with each service provider.

2.1.2 Broad network access: Capabilities are avail-
able over the network and accessed through
standard mechanisms that promote use by
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heterogeneous thin or thick client platforms
(e.g., mobile phones, tablets, laptops, and
workstations).

2.1.3 Resource pooling: The provider's comput-
ing resources are pooled to serve multiple
consumers using a multi-tenant model, with
different physical and virtual resources dy-
namically assigned and reassigned accord-
ing to consumer demand. There is a sense of
location independence in that the customer
generally has no control or knowledge over
the exact location of the provided resources
but may be able to specify location at a high-
er level of abstraction (e.g., country, state, or
datacenter). Examples of resources include
storage, processing, memory, and network
bandwidth.

2.1.4 Rapid elasticity. Capabilities can be elastical-
ly provisioned and released, in some cases
automatically, to scale rapidly outward and
inward commensurate with demand. To the
consumer, the capabilities available for pro-
visioning often appear to be unlimited and
can be appropriated in any quantity at any
time.

2.1.5 Measured service. Cloud systems automati-
cally control and optimize resource use by le-
veraging a metering capability1 at some lev-
el of abstraction appropriate to the type of
service (e.g., storage, processing, bandwidth,
and active user accounts). Resource usage
can be monitored, controlled, and reported,
providing transparency for both the provider
and consumer of the utilized service.

The NIST Cloud Definition Framework

Deployment
Models Community :

Public Cloud
Platform as a
Service (SaaS)

On Demand Self-Service
Broad Network Access Rapid Elasticity

Resource Pooling Measured Service

Private
Cloud

Service
Models

Infrastructure as a
Service (SaaS)

Software as a

Service (SaaS)

Essential
Characteristics

Massive Scale

Resilient Computing
Geographic Distribution

Common Homogeneity

Characteristics

Virtualization Service Orientation

Low Cost Software Advanced Security

2.2  Service Models:

2.2.1 Software as a Service (SaaS): The capability
provided to the consumer is to use the pro-
vider's applications running on a cloud infra-
structure2. The applications are accessible
from various client devices through either
a thin client interface, such as a web brows-
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er (e.g., web-based email), or a program in-
terface. The consumer does not manage or
control the underlying cloud infrastructure
including network, servers, operating sys-
tems, storage, or even individual application
capabilities, with the possible exception of
limited user-specific application configura-
tion settings

2.2.2 Platform as a Service (Paas): The capability
provided to the consumer is to deploy onto
the cloud infrastructure consumer-created
or acquired applications created using pro-
gramming languages, libraries, services, and
tools supported by the provider.3 The con-
sumer does not manage or control the under-
lying cloud infrastructure including network,
servers, operating systems, or storage, but
has control over the deployed applications
and possibly configuration settings for the
application-hosting environment

2.2.3 Infrastructure as a Service (laas): The capa-
bility provided to the consumer is to provi-
sion processing, storage, networks, and other
fundamental computing resources where the
consumer is able to deploy and run arbitrary
software, which can include operating sys-
tems and applications. The consumer does
not manage or control the underlying cloud
infrastructure but has control over operating
systems, storage, and deployed applications;
and possibly limited control of select net-
working components (e.g., host firewalls).

2.3 Deployment Models:

2.3.1 Private cloud: The cloud infrastructure is
provisioned for exclusive use by a single
organization comprising multiple consum-
ers (e.g., business units). It may be owned,
managed, and operated by the organization,
a third party, or some combination of them,
and it may exist on or off premises.

2.3.2 Community cloud: The cloud infrastructure
is provisioned for exclusive use by a specific
community of consumers from organizations
that have shared concerns (e.g., mission, se-
curity requirements, policy, and compliance
considerations). It may be owned, managed,
and operated by one or more of the organi-
zations in the community, a third party, or
some combination of them, and it may exist
on or off premises.

2.3.3 Public cloud: The cloud infrastructure is pro-
visioned for open use by the general public.
It may be owned, managed, and operated by
a business, academic, or government organi-
zation, or some combination of them. It ex-
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ists on the premises of the cloud provider.

2.3.4 Hybrid cloud. The cloud infrastructure is a
composition of two or more distinct cloud in-
frastructures (private, community, or public)
that remain unique entities, but are bound
together by standardized or proprietary
technology that enables data and applica-
tion portability (e.g., cloud bursting for load
balancing between clouds).

3. Decision Framework for Cloud Computing:

This framework has been taken from the US Fed-
eral Cloud Computing Strategy published in 2011.
Understanding of this framework will be beneficial
for both Government and Corporate Strategists and
planners in developing their own cloud adaptation
strategies. (Please read the following text keeping
in mind that this is written for a specific country but
could be utilized for other entities).

The broad scope and size of the cloud transforma-
tion will require a meaningful shift in how govern-
ment organizations think of IT. Organizations that
previously thought of IT as an investment in locally
owned and operated applications, servers, and net-
works will now need to think of IT in terms of ser-
vices, commoditized computing resources, agile ca-
pacity provisioning tools, and their enabling effect
for American citizens. This new way of thinking will
have a broad impact across the entire IT service life-
cycle — from capability inception through delivery
and operations.

The following structured framework presents a stra-
tegic perspective for agencies in terms of thinking
about and planning for cloud migration.

' Q

« Shift IT mindset from assets
to services

Select Provision

«+ Identify which IT services to
move and when

« Aggregate demand at
Department level where
possible

* Build new skill sets as

required

— Identify sources of value

for cloud migrations : « Ensure interoperability

efficiency, agility,
innovation

Determine cloud
readiness: security, market

and integration with IT
portfolio

« Contract effectively to ensure
agency needs are met

* Actively monitor SLAs to
ensure compliance and
continuous improvement

availability, government
readiness , and technology
lifecycle

* Re-evaluate vendor and

* Realize value by repurposing service models periodically to

or decommissioning legacy

maximize benefits and
assets and redeploying freed
resources

minimize risks
Framework is flexible and can be adjusted to meet individual agency needs I

A broad set of principles and considerations for
each of these three major migration steps is pre-
sented below.

3.1 Selecting services to move to the cloud

Successful organizations carefully consider
their broad IT portfolios and create road-
maps for cloud deployment and migration.
These roadmaps prioritize services that have
high expected value and high readiness to
maximize benefits received and minimize
delivery risk. Defining exactly which cloud
services an organization intends to provide
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Value

High

Low

or consume is a fundamental initiation phase
activity in developing an agency roadmap.
The chart shown below uses two dimensions
to help plan cloud migrations: Value and
Readiness. The Value dimension captures
cloud benefits in the three areas discussed
in Section 1 (i.e., efficiency, agility, and in-
novation).The Readiness dimension broadly
captures the ability for the IT service to move
to the cloud in the near-term. Security, ser-
vice and market characteristics, government
readiness, and lifecycle stage are key consid-
erations. As shown below, services with rel-
atively high value and readiness are strong
candidates to move to the cloud first.

Figure 4: Selecting Services for Cloud Migration

High-value and
ready services
would move to the
cloud first

Medium-term
movers

Long-term
movers

Ready
today

Building
readiness

Readiness

The relative weight of the value and readi-
ness dimensions can be adjusted to meet the
individual needs of agencies. Some agencies
may stress innovation and security while
others may stress efficiency and government
readiness. However, the logic and structure
of the framework should be applicable for all
agencies.

Described below are a number of consider-
ations for value and readiness that agencies
may find helpful when completing this eval-
uation.

3.1.1 Identify sources of value

IEP-SAC Journal 2018-19

Cloud computing provides three primary
sources of business value: efficiency, agility,
and innovation. Listed below are a number of
considerations for each value category.

Agencies should feel free to stress one or
more of these sources of value according to
their individual needs and mission goals .For
instance, some agencies may place a higher
value on agility, while others may stress cost
savings brought about by greater computing
efficiency.

3.1.1.1 Efficiency: Efficiency gains can come in

many forms, including higher computer
resource utilization due to the employ-
ment of contemporary virtualization
technologies, and tools that extend the
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reach of the system administrator, lower-
ing labor costs. Efficiency improvements
can often have a direct impact on ongo-
ing bottom line costs. Further, the nature
of some costs will change from being
capital investment in hardware and in-
frastructure (CapEx) to a pay-as-you go
(OpEx) model with the cloud, depending
on the cloud deploKment model being
used. Services that have relatively high
per-user costs, have low utilization rates,
are expensive to maintain and upgrade,
or are fragmented should receive a rela-
tively high priority for consideration.

3.1.1.2 Agility: Many cloud computing efforts

support rapid automated provisioning of
computing and storage resources. In this
way, cloud computing approaches put IT
agility in the hands of users, and this can
be a qualitative benefit. Existing services
that require long lead times to upgrade
or increase / decrease capacity should
receive a relatively high priority for con-
sideration, and so should new or urgent-
ly needed services to compress delivery
timelines as much as possible. Services
that are easy to upgrade, are not sensitive
to demand fluctuations, or are unlikely to
need upgrades in the long-term can re-
ceive a relatively low priority.

3.1.1.3 Innovation: Agencies can compare their

current services to contemporary market-
place offerings, or look at their customer
satisfaction scores, overall usage trends,
and functionality to identify the need for
potential improvements through inno-
vation. Services that would most benefit
from innovation should receive a rela-
tively high priority.

3.1.2 Determine cloud readiness

Itis not sufficient to consider only the poten-
tial value of moving to cloud services. Agen-
cies should make risk-based decisions which
carefully consider the readiness of commer-
cial or government providers to fulfill their
Federal needs. These can be wide-ranging,
but likely will include: security requirements,
service and marketplace characteristics, ap-
plication readiness, government readiness,
and program’s stage in the technology lifecy-
cle. Similar to the value estimation, agencies
should be free to stress one or more of these
readiness considerations according to their
individual needs.

3.1.3 Security Requirements:

Federal Government IT programs have a wide
range of security requirements. Federal In-
formation Security Management Act (FISMA)
requirements include but are not limited to:
compliance with Federal Information Pro-
cessing Standards agency specific policies;
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Authorization to Operate requirements; and
vulnerability and security event monitoring,
logging, and reporting. It is essential that the
decision to apply a specific cloud computing
model to support mission capability consid-
ers these requirements. Agencies have the
responsibility to ensure that a safe, secure
cloud solution is available to provide a pro-
spective IT service, and should carefully con-
sider agency security needs across a number
of dimensions, including but not limited to
following;

Statutory compliance to laws, regulations,
and agency requirements

Data characteristics to assess which funda-
mental protections an application’s data set
requires

Privacy and confidentiality to protect against
accidental and nefarious access to informa-
tion

Integrity to ensure data is authorized, com-
plete, and accurate

Data controls and access policies to deter-
mine where data can be stored and who can
access physical locations

Governance to ensure that cloud computing
service providers are sufficiently transpar-
ent, have adequate security and manage-
ment controls, and provide the information
necessary for the agency to appropriately
and independently assess and monitor the
efficacy of those controls

3.1.4 Service characteristics:

Service characteristics can include service
interoperability, availability, performance,
performance measurement approaches, re-
liability, scalability, portability, vendor reli-
ability, and architectural compatibility.

Storing information in the cloud will require
a technical mechanism to achieve compli-
ance with records management laws, poli-
cies and regulations promulgated by both
the National Archives and Records Admin-
istration (NARA) and the General Services
Administration (GSA).The cloud solution has
to support relevant record safeguards and
retrieval functions, even in the context of a
provider termination.

Depending on the organizational missions
supported by the cloud capability, Continuity
of Operations (COOP) can be a driving solu-
tion requirement. The purpose of a COOP
capability is to ensure that mission-essential
functions continue to be available in times
of crisis or against a spectrum of threats.
Threats can include a wide range of poten-
tial emergencies, including localized acts of
nature, accidents, and technological and/or
attack-related emergencies.

The organization should consider scalability
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requirements concerning the ability of the
cloud solution architecture to either grow or
shrink over time, with varying levels of pro-
cessing, storage, or service handling capabil-
ity. They should also consider both the im-
pact on their business processes if network
connectivity to their cloud provider fails, re-
sulting in a loss of IT capability, and the pos-
sibility (likelihood) of this occurrence.

Requirements concerning administrative
support should be included as well, covering
topics such as the daily hours of prime sup-
port, problem escalation times, resolution of
recurring problems, and trouble ticket sub-
mission methods.

3.1.5 Market Characteristics:

Agencies should consider the cloud mar-
ket competitive landscape and maturity,
including both fully commercial and gov-
ernment-provided cloud services. Agencies
can consider whether cloud markets are suf-
ficiently competitive and are not dominated
by a small number of players. Agencies can
consider whether there is a demonstrated
capability to move services from one provid-
er to another, and whether there is a demon-
strated capability to distribute services be-
tween two or more providers in response
to service quality and capacity. Agencies
should consider the availability of technical
standards for cloud interfaces which reduce
the risk of vendor lock-in.

3.1.6 Network infrastructure, application and data

readiness:

Before migrating to the cloud agencies must
ensure that the network infrastructure can
support the demand for higher bandwidth
and that there is sufficient redundancy
for mission critical applications. Agencies
should update their continuity of operations
plans to reflect the increased importance of
a high-bandwidth connection to the Internet
or service provider. Another key factor to
assess when determining readiness for mi-
gration to the cloud is the suitability of the
existing legacy application and data to either
migrate to the cloud (i.e., rehost an applica-
tion in a cloud environment) or be replaced
by a cloud service (i.e., retire the legacy sys-
tem and replace with commercial Saa$S equiv-
alent).If the candidate application has clear-
ly articulated and understood interfaces and
business rules, and has limited and simple
coupling with other systems and databases,
it is a good candidate along this dimension.
If the application has years of accumulated
and poorly documented business rules em-
bedded in code, and a proliferation of sub-
tle or poorly understood interdependencies
with other systems, the risks of “breakage”
when the legacy application is migrated or
retired make this a less attractive choice for
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early cloud adoption.

3.1.7 Government readiness:

In addition, agencies should consider wheth-
er or not the applicable organization is prag-
matically ready to migrate their service to
the cloud. Government services which have
capable and reliable managers, the ability to
negotiate appropriate SLAs, related techni-
cal experience, and supportive change man-
agement cultures should receive a relatively
high priority. Government services which do
not possess these characteristics but are oth-
erwise strong cloud candidates should take
steps to alleviate any identified concerns as
a matter of priority.

3.1.8 Technology lifecycle:

Agencies should also consider where tech-
nology services (and the underlying comput-
ing assets) are in their lifecycle. Services that
are nearing a technology refresh, approach-
ing the conclusion of their negotiated con-
tract, or are dependent upon inefficient leg-
acy software or hardware should receive a
relatively high priority. Technology services
that were recently upgraded, locked with-
in contract, and are based on leading-edge
technology may want to wait before migrat-
ing to the cloud.

3.2 Provisioning cloud services effectively

To effectively provision selected IT services,
agencies will need to rethink their processes
as provisioning services rather than simply
contracting assets. Contracts that previously
focused on metrics such as number of servers
and network bandwidth now should focus on
the quality of service fulfillment.

Organizations that are most successful in
cloud service provisioning carefully think
through a number of factors, including:

3.2.1 Aggregate demand:

When considering “commodity” and com-
mon IT services, agencies should pool their
purchasing power by aggregating demand
to the greatest extent possible before mi-
grating services to the cloud. Where appro-
priate, demand should be aggregated at the
departmental level and as part of the govern-
ment-wide shared services initiatives such
as government-wide cloud-based email.

3.2.2 Integrate services:

Agencies should ensure that the provided
IT services are effectively integrated into
their wider application portfolio. In some
cases, technical experts may be required to
evaluate architectural compatibility of the
provided cloud service and other critical
applications. Rather than a one-time event,
this principle should be followed over time
to guarantee that systems remain interoper-
able as individual IT services evolve within
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the portfolio. Business process change may
similarly be required to properly integrate
the systems (e.g., adjusting call center pro-
cesses).

3.2.3 Contract effectively:

Agencies should also ensure that their con-
tracts with cloud service providers set the
service up for success. Agencies should min-
imize the risk of vendor lock-in, for instance,
to ensure portability and encourage com-
petition among providers. Agencies should
include explicit service level agreements
(SLAs) for security, continuity of operations,
and service quality that meet their individual
needs. Agencies should include a contractual
clause enabling third parties to assess securi-
ty controls of cloud providers. The SLA should
specifY the support steps that the consumer
can take when the service is failing to meet
the terms specified in the agreement, and
should include points-of-contact and escala-
tion procedures. It is important to be precise
in the definition of metrics and specify when
and where they will be collected. For ex-
ample, performance is different when mea-
sured from the consumer or provider due to
the network delays. Metrics should measure
characteristics under the control of the ven-
dor. Finally, the SLA should describe a mutual
management process for the service levels,
including periodic reporting requirements
and meetings for management assessments.

3.2.4 Realize value:

Agencies should take steps during migration
to ensure that they fully realize the expect-
ed value. From an efficiency standpoint, leg-
acy applications and servers should be shut
down and decommissioned or repurposed.
Data center real estate used to support these
systems should be closed down or used to
support higher value-add activities. Where
possible, staff supporting these systems
should be trained and re-deployed to high-
er-value activities. From an agility and inno-
vation standpoint, processes and capabilities
may also need to be refined in order to fully
capture the value of the investment.

3.3 Managing services rather than assets

To be successful, agencies must manage cloud
services differently than traditional IT assets.
As with provisioning, cloud computing will re-
quire a new way of thinking to reflect a ser-
vice-based focus rather than an asset-based
focus. Listed below are a few considerations
for agencies to effectively manage their cloud
services.

3.3.1 Shift mindset:
Organizations need to re-orient the focus of
all parties involved - providers, government
agencies, and end users — to think of services
rather than assets. Organizations that suc-

cessfully make this transition will effectively
manage the system towards output metrics
(e.g., SLAs) rather than input metrics (e.g.
number of servers).

3.3.2 Actively monitor:

Agencies should actively track SLAs and
hold vendors accountable for failures. Agen-
cies should stay ahead of emerging secu-
rity threats and ensure that their security
outlook is constantly evolving faster than
potential attacks. Agencies may also con-
sider incorporating business user feedback
into evaluation processes. Finally, agencies
should track usage rates to ensure charges
do not exceed funded amounts. It can be ad-
vantageous for a consumer to “instrument”
key points on the network to measure per-
formance of cloud service providers. For ex-
ample, commercial tools can report back to
a centralized data store on service perfor-
mance, and instrumentation agents can be
placed with participating consumers and at
the entry point of the service provider on the
network. By gathering data across providers
on the performance of pre-planned instru-
mented service calls throughout typical work
periods, service managers can better judge
where performance bottlenecks arise. Agen-
cies should include requirements for service
instrumentation where appropriate.

3.3.3 Re-evaluate periodically:

Agencies should periodically re-evaluate the
choice of service and vendor to ensure that
efficiency, agility, and innovation are max-
imized. Agencies should ensure portability
and hold competitive bids for cloud services
at regular intervals. Agencies should also
consider increasing the scope of cloud-pro-
vided services as markets mature (e.g., mov-
ing from laaS solutions to PaaS and Saa$S
solutions).Opportunities to consolidate and
standardize solutions between agencies
should be periodically evaluated as well,
particularly for "commodity” services. To ef-
fectively conduct re-evaluations, agencies
should maintain awareness of changes in the
technology landscape, in particular, the read-
iness of new cloud technologies, commercial
innovation, and new cloud vendors

4. Cloud Computing Framework of Saudi Arabia by

CITC:

Communication and Information Technology Com-
mission (CITC) has the power according to Councils
of Ministers Resolution no.133 dated 21/5/1424H.

Implement the policies, plans and programs ap-
proved for the development of information tech-
nology and set out the appropriate procedures.

Propose regulations and their amendments re-
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lated to information technology, and pursue ap-
proval of these regulations from the appropriate
authorities.

* Issue the necessary licenses in accordance with
the terms and acts related to them.

CITC has Issued the cloud computing regulatory
framework in the kingdom, based on the best inter-
national practice and public consultation analysis,
which includes the rights and obligations of the ser-
vice providers, Individual Customers, Government
entities and Enterprises.

CITC stated that the regulatory framework for Cloud
Computing will enter into force after 30 days from
20/5/1439H corresponding to 6/2/2018.

The provisions of this Regulatory Framework shall
apply with regard to any Cloud Service provided to
Cloud Customers having a Residence or Customer
Address in the Kingdom.

‘Customer Address’ shall mean a Cloud Customer’s
(i) address provided in the Cloud Contract or (ii)
invoicing address, and if the two are different and
only one of them is in the KSA, Customer Address
shall mean that address.

‘Residence’ shall mean a permanent or temporary
residence in the Kingdom under the Kingdom'’s laws.
It shall not include a temporary presence of Persons
on a short visit or transiting through the Kingdom.

More generally, it is up to each customer of Cloud
services, including any and all Government agen-
cies making use of Cloud services, and not up to the
Cloud Service Provider (CSP), to select the informa-
tion security level among those listed in the CITC
framework, which best matches their specific needs
and security requirements, and to inform CSPs ac-
cordingly. Such requirements may be set out in the
relevant government service's internal rules or in
more generally applicable legislation, regulations,
policy or administrative instructions. Particular at-
tention should be drawn to any existing rules (out-
side the scope of the Regulatory Framework) requir-
ing that government authorities’ data be kept inside
the territory of Saudi Arabia.

It is up to the Government Agencies concerned to
ensure that their use of any Cloud services remains
compliant with any such applicable rules, in addi-
tion to those set out in the Regulatory Framework.
CSPs do not have an obligation or even the capabil-
ity to constantly monitor their customers’ data and
content, let alone assess independently their level
of confidentiality.

Cloud customers, including government authori-
ties using the Cloud, should be aware that it may
be difficult, and sometimes impossible, to enforce
against CSPs that are not registered in the KSA, in
line with the relevant provisions of the Regulatory
Framework on Cloud computing. An obligation for

70 U

IEP-SAC Journal 2018-19

such a registration exists only for CSPs that:

* Have a datacenter or other essential Cloud infra-
structure in the territory of the Kingdom, and/or

» Exercise of direct or effective control over the
processing and/or storing of Customer Content
classified as ‘Level Three' Customer Content.

The Cloud computing regulatory framework also im-
pose on CSPs the obligation to notify their affected
customers in case of information leakage or secu-
rity breach. Furthermore, in case of an information
leakage or security breach involving Level 3 data or
in case of a massive leakage, CSPs also have an obli-
gation to notify Public Authorities as well.

5. Risks of Cloud Computing:

PEW research center said that " solid majority of
technology experts and stakeholders participating
in the fourth future of the Internet survey expect
that by 2020 most people will access software ap-
plications online and share and access information
through the use of remote server networks, rather
than depending primarily on tools and information
housed on their individual, personal computers "
and that " most users will perform most computing
and communication activities through connections
to servers operated by outside firms.

More and more companies will continue to move
their data to the cloud, urged by cloud providers.

Cloud providers (Amazon, Microsoft, Google, etc.)
are now preparing a strong push to move clients to-
wards cloud.

But on the contrary organizations have to think and
prepare to mitigate the risks posed by cloud. Due
to many cases, premise behind cloud computing
began looking a bit creaky. If you remember that
Amazon was hosting the Wiki Leaks and they have
dropped the content mentioning that " they were
(wiki leaks) not following the terms of service”. That
is an eye opening event for every Government and
Commercial organization that a public cloud service
provided is ruling on customer’s data by saying that
they are Not Following the Terms of Service.

Recent case of unauthorized use of customer data
by face book has blown another whistle.

We have listed some major risks for consideration
of strategic planner and policy makers to be dealt
and mitigate for their entities.

* The major risk persist from day one is "Control of
Data”. Business using cloud services like Email,
applications, storage, databases will have to
hand over their data to service providers which
could be utilized for any unauthorized purpose

* Moving from one service provider to other is an-
other problem area.

* Business will rely more upon third parties. some
people argue that standardization could solve
this problem but this is an emerging technology
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so standardization will take a long journey which
is full of hurdles.

Manipulation of analytics is a business risk
caused by a service provider [i.e. if service pro-
vider is provisioning a service to provide best
rate for a specific product, they may guide you to
the specific supplier]

Absence of regulatory framework for Cloud Ser-
vice provider

Shortage of skilled manpower for emerging tech-
nologies.

Providing Guaranteed performance / Service lev-
el

Service Provider outages, and/or lack of disaster
management.

Availability and reliability of Broadband to ac-
cess the services.

Even though it has been mentioned greatly that
Cloud will save the cost but as demand increase
the cost will also be increased. This has to be an-
alyze with due care.

Cloud may provide unwanted updates and func-
tion which may cause security problems

Vendor lock-in may cause disastrous situation ,
in case of restoring to On-Premise in future may
incur a huge cost.

Maintenance of specific regulatory and policy
compliance is another pain area.

Security defect in the technology itself could
cause problem for entire tenants of cloud.
Inability to set or enforce security policy in cloud
service provider environment

Ensuring CSP Business Continuity and Disaster
Recovery

How to track and troubleshot data once it enter
into cloud

Business viability of CSP, if CSP business fails
then what will happen

Portability of data and application from CSP to
another CSP

Immature technology

In case of any kind of control systems; using
cloud computing could make worst impact.

. Recommendations:

Each entity should develop strategy and policy
for cloud computing, decision framework given
in this article will be helpful for this purpose.

To develop strategy and policy a cross functional
team should be formed comprising of all stake-
holders inclusive of Corporate Business Strate-
gist, Cyber Security, IT and Finance.

Depending upon the type, criticality, sensitivity,
availability requirements; worst case scenarios

Review actual
parformance
against SLAS

escalation points
Report of 4
overall SLA . and actions '
QDIIIPHSHC&
Monitor SLA
Prevent SLA ralated

W oNowmPrWNREN

shall be created, discussed and incorporate into
strategy and policy.

In case of any kind of control systems; using cloud
computing could make worst impact so it is very
much important to consider how the control and
monitoring (analytics) should be isolated and re-
mained in the hands of organization.

Failure of connectivity could halt the whole busi-
ness so redundancy is most important.

Interoperability should be ensured when using
different service providers for different services.

Carefully study the issues of migration from one
service provider to another.

Carry out a complete risk assessment and analy-
sis inclusive of all the risks mentioned in previ-
ous section of this paper.

Following Service Level Management model will
be helpful to manage the cloud service.
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How to Solve Your Energy Crisis?

By
M. S. Mushtaque

Abstract

Even though cloud computing has entered into second decade still
a significant amount of industries and businesses are confused about
terminologies and have nontechnical concerns like Cost, Governance
and Security. Many ClOs, Architects, IT Leaders and business leaders are
muddleheaded about usage and control of cloud computing.
Developing a cloud strategy and a migration blueprint is one of the
top issues of business leaders and IT leaders. Since many strategists
get confused by assuming that adaptation of cloud computing will
follow the technology adaptation trends of traditional IT. Thus they are
unable to develop right strategic plan. In fact a blended and diversified
strategy is needed to fulfill the requirement of future and for a successful
cloud computing implementation multiple paths to success and cloud
computing must be identified. Lack of common definition of cloud
computing among Business and IT people is also a hurdle in making
adequate strategy and moving towards standardization.
In this paper we have tried to provide some basic building blocks to
lay down the foundation of Cloud Strategy Development. Various
organization can get benefit to develop their customized strategic plan
and policies.

Energy crisis in Pakistan is one of the most significant
and crucial factor which is hindering not only the eco-
nomic growth but also effecting daily life and social
activities of the citizens. The electricity tariff is sky
rocketing and is more expensive than ever, which has
becoming out of reach of the commoner. People are
thinking for the alternatives. Here are their findings.

Pakistan has tremendous potential to meet its power
demands from Renewable Energy sources, especially
solar and wind as it lies in the sunny belt having a high
level of insolation and adequate hours of sunshine.
This energy source is distributed widely and available
abundantly in the country. Pakistan receives global in-
solation over more than 95% of its area. The mean of
global irradiation falling on a horizontal surface is 60-
70% more than Germany, this results in about 1500~
3000 sunshine hours making 1.9-2.3 MWh per m? per
year with an annual mean sunshine duration of 8-8.5
hours a day. The sunny days in Pakistan, range from
185 to 290 in a year as evident from historical data.
The annual mean value of GHI for the whole of Paki-
stan, based on preliminary analysis by the World Bank
is 2,071 kWh/m2/ year. The map shows average solar
radiation in each area of Pakistan.
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Annual average mean daiily Solar Radiiation, kWh/sg. m

Figure 1: Average Solar Radiations GHI

Pakistan is among those countries in which sun warms
the land throughout the year and therefore has a strong
potential for solar power generation. The results indicate
that the values of solar radiation intensity greater than
200 W/m? were observed in the months: February to Oc-
tober in Sindh, March to October in almost all regions of
Baluchistan, April to September in KPK, Northern Areas
and Kashmir regions while March to October in Punjab.

Pakistan’s electric utilities are facing problems to de-
livering the system peak demands due to accrual of cir-
cular debt non-payment by the Government which will
cause forced load shedding. It is expected that power
cuts shall be faced during this summer season although
the installed capacity of power plants seem sufficient to
meet the load demand. However, unlike industrial and
commercial consumers, the residential consumers shall
suffer more. In such a situation, it will be difficult for the
electric utilities to fill the gap between supply and de-
mand, so the consumers have to think of alternatives.

Residential consumers can play an important role to fill
the gap of demand and supply. The Government of Paki-
stan realizes that if residential consumers adapt an On-
Grid Rooftop Solar PV system, that would not only reduce
their electricity bill, but will also help the Government to
reduce the gap between supply and demand, lowering
the load of the National Grid and improving environmen-
tal conditions. According to Bloomberg New Energy Fi-
nance (BNEF), Pakistan will see PV installations increase




How to Solve Your Energy Crisis

46% in 2017, up from 700 MW in 2016, to 1.020 GW.

In Pakistan, residents make up the largest proportion of
consumers, as shown below:

Figure 2: Proportion of Residential Consumers

National Electric Power Regulatory Authority
(NEPRA) Pakistan has approved a regulatory frame-
work for solar and wind energy for both commer-
cial and residential installations. The framework in-
cludes Feed-in-Tariffs (FiT) for Commercial Power
Producers and Net Metering for Residential Con-
sumers from 1 kW to 1 MW. Pakistan has updated
its net metering guidelines. The Prime Minister of
Pakistan has officially launched these changes at a
ceremony in Islamabad on January 3, 2018. Over-
all, the framework is said to have been simplified.
Net metering connections can now be gained in less
than one month with the following fees:

SN Size of the :\c;oftop Solar Fee to be paid by Applicant
1 0 - 20 kW Free of Cost

2 20 - 50 kW Rs. 500

3 50 - 100 kW Rs. 1000

4 100 - 1000 kW Rs. 5000

Table 1: Onetime fee payment to NEPRA

According to the refinancing facility scheme as an-
nounced by the State Bank of Pakistan (SBP), con-
sumers (domestic, commercial or industrial) willing
to install RE facility ranging from 4 kW to 1 MW
will be provided with financing facilities through
all commercial banks and DFIs on ‘first-come first-
serve’ basis. The consumers intending to install the
solar PV systems at their premises can apply for
loans to the commercial banks and Development
Finance Institutes (DFls). Alternative Energy Devel-
opment Board (AEDB) has approved the qualified
companies for the installation and commissioning
of rooftop solar PV system.

Net metering is a billing mechanism that pays solar
energy system owners for the electricity they add to
the grid. It allows residential customers with roof-
top solar panels to generate more electricity than
the home uses during daylight hours and sell it to
AT
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the power supply company. It will require a bi-di-
rectional meter (or two separate meters) for imple-
mentation. Customers are only billed for their “net”
energy use. On average, only 20-40% of a solar en-
ergy system’s output ever goes into the grid. Export-
ed solar electricity serves nearby customers’ loads.
Net metering is a concept mostly applied for the
promotion of decentralized solar PV in many parts
of the world.

Feed-in Tariffs for Commercial Power Producers are
a price-based mechanism. In order to qualify for be-
ing labelled a Feed-in Tariff consists of at least a pur-
chase obligation, and a stable tariff payment which
is guaranteed over a long period of time. First, the
purchase obligation obliges the nearest grid oper-
ator to buy all renewable electricity — independent
of electricity demand. Second, the renewable pow-
er producer is guaranteed a certain amount of mon-
ey per unit of electricity that is produced. Third, this
payment is guaranteed over a long period of time
(usually 20 to 25 years), which increases investment
security and allows for cost amortization.
Global grid connected Rooftop Solar power con-
sumers are playing significant role in many coun-
tries that have a large solar market, such as Germa-
ny, USA, Japan, and UK.
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Figure 3: Contribution of Rooftop Solar to overall Solar power
capacity in various countries

Rooftop Solar PV System

It has two Options

+ Off- Grid

* On-Grid

Off-Grid Solar PV system is usually installed where
the consumer does not require to connect their So-
lar PV with the grid or when it is not economically
viable to connect to the electric utility company'’s
grid system. Usually Off-grid Solar PV systems have
battery storage to provide the feedback power
when solar is not able to generate power.

Usually On-Grid (or Grid-Tied) Solar PV System is
opted for locations or premises with existing con-
nection with the grid system, purposely to reduce
electric consumption from the grid or to export ex-
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cess generation to the grid depending on utilities
rule.

Off-Grid Connected Solar PV System:

Off-grid connected solar PV system typically in-
cludes battery backup. Normally, during the day
when the sun shines, the PV system charges the
backup batteries and supplies power to the con-
nected loads or appliances. This backup battery
provides its supply of electricity (depending on its
capacity) when the sun sets or when the Solar PV

System is momentarily not capable of producing

electricity due to weather conditions such as during

night, rainy or cloudy days.

Off-grid Solar PV system is installed with the battery

storage, so during the day, excess energy charges

the battery and when solar panel doesn’t produce
energy, the battery provides power to the applianc-
es.

Off-grid Solar PV system is installed with two op-

tions;

(i) In a remote area where there is no electricity
supplied by the Distribution Company. This sys-
tem can be a lot cheaper than paying for a grid
connection using a very long line and its atten-
dant accessories. It also solves the problem of
voltage drops and/or electrical losses as it reach-
es the consumer;

(i) Consumers of the national grid whose solar sys-
tem is isolated from it, but is connected with the
important appliances with a battery backup.

Typical Off-Grid Solar Systems require the following
major equipment:

* Solar Panels

* Solar PV array support structure

* Solar Charge Controller

» Battery Bank

* Off-Grid Inverter
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Figure 4: Stand Alone (Off Grid) Solar PV System Diagram
Grid Parity

This is the point where the cost of the alternative
energy becomes equal to or less than the electricity
from conventional energy forms like fossil fuels. It's
one of the most important things that energy ana-
lysts look at when determining how economically
viable an alternative energy form is for widespread
development and adoption. At present Rooftop
without battery is cheaper compared to electricity
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tariff in the country but the system with the battery
backup is still expensive than Grid power. Howev-
er, analysts expect that 2018 be the year when so-
lar power reaches so-called grid parity, due to cost
reduction and improved batteries which increase
their operating life.

On-Grid (Grid-tie) Solar PV System:

Grid-tie or grid connected solar PV systems have no
battery backup. The system is connected to both the
electric utility grid and the solar PV system using
Grid-tie Inverter, in order to always have a supply
available at the flick of switching to either sources
of electricity; even at night, or if it is cloudy.

DC generated by the PV panels is converted into AC
power by the inverter (the same high quality AC cur-
rent is delivered to the establishment by the utili-
ty-provided power grid). Output from the inverter
is supplied to the existing distribution panel which
feeds the different loads. While both sources are ca-
pable of providing power, it is the solar PV that pro-
vides first (up to its capacity) the requirements of
the home, thus reducing or eliminating the power it
would have drawn from the utility grid at that time.
During the time periods when the solar PV system
is generating even more energy than what is being
required by the connected loads, the excess energy
is injected into the grid for others to use. Depend-
ing on the agreement with the electric utility or on
the Rules and Regulations prescribed by the Regu-
lator, this excess generation most of the time pro-
vide credits to the consumers. On the other hand,
when the consumer needs to draw more energy
than what the PV system can produce especially
during cloudy conditions or at night, electricity is
provided by the utility.

Typical On-Grid solar systems require the following
major equipment:

* Solar PV (photo-voltaic) array

» Solar PV array support structure

* AC/DC Disconnect Switch

* Solar grid inverter

* Protection devices

Figure 5: On-Grid (Grid-tie) Solar PV System Diagram
Solar Panels

Solar panels are composed of silicon semiconduc-
tors, which capture energy through photovoltaic
effect from the sun’s rays in the form of a direct cur-
rent charge, which can be measured in watts. Solar




panels can range in their energy output from rough-
ly 75 watts to 350 watts, with an average output of
about 250 watts. When solar panels are grouped to-
gether, they form a solar panel system. The energy
potential of the system is calculated by the number
of panels multiplied by their power output. Most
common used Solar PV technologies are discussed

as follows:

Solar
Panels

Figure 6: Commonly used Solar PV technologies

Each solar PV technology has its advantage and dis-
advantage based on their technical parameters and
commercial use. The table below indicates some
commonly used solar technology.

needs to be converted to alternating current in or-
der to supply power to appliances. This is done with
the help of inverters, which regulate and adapt the
energy produced by solar panels to levels necessary
for energy usage. The inverters are compatible with
single-phase applications (found in most house-
holds) and three-phase applications. Solar inverters
connect the solar panel system to the existing elec-
trical meter.

Solar charge controllers

The function of Solar charge controllers is to reg-
ulate the energy flowing from the PV array and
transfer it directly to the batteries as a DC-coupled
system, which is the most efficient and effective
manner of giving batteries a long a life.

Electricity Consumption of a typical residential
consumer

The amount of electricity consumed depends on the
size and number of persons living in a home. A typ-
ical house consumes anywhere from 900 to 1500
kWh per month. The following table is showing the
appliances their average rating, daily and monthly
average consumption.

Conventional Technology
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Conventional Technology
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Table 3: Electricity consumption of a typical residential con-
sumer

Rooftop Solar PV System

Rooftop Solar PV power systems with net metering
are used world widely for the Residential consum-
ers because of advantages like clean energy, sub-
stantial reduction in bills and support to grid and
Pakistan has no exception. Usually household con-
sumers have relatively less electricity consumption
than commercial ventures or organizations where-
as businesses and organizations consume more
electricity. They also have more space and area to
house solar panels which makes it easier to install
solar panels to fulfill their electricity requirements.
According to the weather in Pakistan, an estimated
Rooftop Solar PV average generation in winter and
summer is given in the table below:

Table 4: Solar PV output of various capacities in summer and
winter

The graph shows solar PV generation, consumption
and export to grid.
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Figure 7: Daily curve of Solar PV System generation, consump-
tion and export to grid

Here we will discuss to what extent the bill of resi-
dential consumers having On-Grid Rooftop solar PV
can be reduced based on following parameters;

 Size of your Rooftop Solar PV

* Electricity consumption of home

* Ambient temperature

 Solarirradiance or sunshine

* Electricity Tariff

* Monthly bill paid by the consumer

A typical consumer will consume an average
of 1,500 kWh monthly and if this consum-
er installs 5 kW Solar PV on his rooftop, the
Solar PV will generate approximately 630
kWh per month. Currently in Pakistan, the
residential consumers having a load of more
than 5 kW have an electricity tariff of 18.0
Rs/kWh at peak load time and 12.5 Rs/kWh

off peak time. The Peak and Off-Peak Tim-
ings are shown in the table as follows:

Peak and Off- Peak Timings in Pakistan
Season Peak Timings Off - Peak Timings
DectoFeb| 5PMto9PM Remaining 20 hours
Mar to May | 6 PM to 10 PM Remaining 20 hours
JuntoAug| 7PMto 11 PM Remaining 20 hours
SeptoNov| 6PMto 10 PM Remaining 20 hours

Table 5: Peak and Off-Peak timings in summer and winter

Offsetting a part of your electrical bills through an
On Grid solar system could be the best way to save
money. If the average bill is Rs. 20,000 to 25,000
then solar may save Rs. 3,000 to 5,000 per month.
The Rooftop Solar PV will lower the monthly bill by
25%. The payback period of rooftop solar system is
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given below:

E‘a’g?gfysmr A 5.85kWp  10.78 kWp
Maximum Output (AC) 5.0 kW 10.0 kW
Total Cost (Rs.) 625,000 1,022,000
Payback Period 5.5 Years 4.6 Years

Table 6: Payback period of Standard Rooftop Solar PV Sys-
tem

An electricity cost of Rs. 16, inclusive of all taxes is
considered for calculation purposes. This payback is
based on Chinese equipment only. The PV modules
have a 10 years product warranty but if we use SUN-
POWER Module which has a 25 Years Product war-
ranty, the payback is increased by one year.
Recommended Energy Conservation Measures

Another important factor to reduce your electrici-
ty bill is energy conservation. The Energy Conser-
vation Measures shall be adapted if the energy ef-
ficiency of the home appliances is increased. The
following are the standard energy conservation tips
will reduce your bill significantly.

(i) Using energy intensive appliances during Off-
Peak hours e.g. water pumps, irons and washing
machines.

(i) Using LED lightings which have more life and
will save about 60% energy.

(iii) Using inverter A/C that will save about 40% en-
ergy.

(iv) Replace old refrigerators and freezers with new

energy efficient models. This helps save 25%
consumption.

(v) Switch OFF unnecessary appliances during peak
hours’ time.

(vi) Use heat rejection films on windows to avoid
heat during day time.

IT°S YOUR SEAL OF APPROVAL

SAUDI ARABIAN CENTER
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Conclusion
If you choose to adapt

* On-grid solar rooftop PV: Your electricity bill will
be reduced by 20-25%.

* Energy Conservation Measure: Your electricity
bill will be reduced by 20-25%.

* BOTH (Solar PV & Energy measures): Your elec-
tricity bill will see a reduction of 40-50%!

References:

(i) SMEDA (2017). Solar Power System — An Introduction
Guide Book

AEDB (2016). Business Case for Net Metering Regulation,
- Pakistan

AEDB (2015). Net Metering Guidelines for Consumer

(ii)

(iii)

(iv) GIZ(2016). Roadmap for the Rollout of Net Metering Reg-
ulations in Pakistan

(v) IFC(2015). Utility Scale Solar PV Power Plant

(vi) AEDB (2017). Provisional Approved Vendors by AEDB

(vii) WB (2016). Solar Development Guide to Pakistan, World
Bank

(vii) BNEF (2017). Bloomberg New Energy Finance

(ix)  NREL(2012). SunShot Vision Study

(x)  UoP(2015). Estimation of Solar Energy Potential Rooftop

(xi) NREL(2013). Roadmap of Residential and Small Commer-
cial Solar PV

(xii) AEDB (2017). Current Status and Prospects in solar power

sector in Pakistan

About Author

Mohammad Sajid Mushtaque is Manager of Renew-
able Energy Division. He earned his B.E (Electronics) in
1980 from NED University of Engineering & Technolo-
gy, Karachi and M.S (Engineering Management) in
1984 from Stamford Hill University, UK. He started his
career from Karachi Electricity Company and has been working
in Saudi Electricity Company since 1986. He has more than 30
years of experience. Presently he is working in IPP & RE Sector of
SEC.

'I}:IO

IE:?

PAKISTAN

WWW.1€p-5a.01rg

77




Consulting Services for Design

Consulting Services for Design and Supervision in
Construction Project in the Kingdom of Saudi Arabia

By
Prof. Rafiqg Muhammad Choudhry

Abstract

he consulting services are very important to the proj-

ect life of construction projects. When owners select the
contract type, they need to analyze the design work and the
supervision work to be arranged. Is this service be carried
out by a single consulting firm having the required qualifica-
tion and capacity? This work presents advantages and disad-
vantages of appointing the design consultant as construction
supervision consultant in the construction industry in Saudi
Arabia. A questionnaire was designed that comprised of five
project phases including the project inception phase, project
planning and design phase, project construction phase, proj-
ect monitoring and control phase, and project closing phase.
This work collected 101 valid questionnaires responses from
construction projects and SPSS (Statistical Package for Social
Sciences) for Windows software package is used for analysis.
The results indicate that owners, consultants, contractors, and
researchers strongly support appointing the same design con-
sultant as supervision consultant. The results indicate that the
number of advantages for appointing the design consultant as
construction supervision consultant in the industry more than
doubles the number of disadvantages of appointing the same
design consultant as supervision consultant in the construc-
tion industry. Results further show that it is not appropriate
to employ different professionals on a project for these two
services when close coordination is generally required for the
successful completion of the same. Research concludes that
there is no harm to appoint a third party for proof engineering
and design vetting. This work is beneficial for owners, consul-
tants and contractors who want good services from designers
and consultants on construction projects.

I. Introduction

In planning and developing a construction project,
feasibility studies, planning, design, procurement,
construction, supervision, project commissioning,
all stages are tightly linked (Choudhry 2016). The
project consulting services can cover the entire
project lifecycle. The consulting services include
counseling services, feasibility studies, design,
preparation of contract documents, and preparation
of shop drawings, supervision, project management,
and program management (Bunni, 2005: 66-82).
Fédération Internationale Des Ingénieurs-Conseils
(FIDIC), in 'FIDIC policy statement on selection of
consultants’, states that consulting engineering
industry (CEl) undertakes activities related to
planning, designing, constructing, inspecting
and managing the infrastructure required for
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meeting the ever-increasing demands for energy,
transportation, shelter, health and water (FIDIC
2004).

During the selection process, the owner of a project
needs to select a responsible consultant or a team
of consultants for design and supervision of works
(Bunni 2005). Correct selection of a consultant has
major bearing on the quality, overall project cost,
and on the success of the project as well as on the
overall value of the delivered project (FIDIC 2011a).
At the time of organizing the project, the owner
needs to decide who will design the project and
who should supervise the site construction.

FIDIC guidelines for integrity management in
consulting states that one of the important factor
in success of a project is obtaining the services of
the most competent and experienced consultant
(FIDIC 2011b). There are enormous investment
opportunities in the construction industry including
heavy engineering construction: oil and gas,
highways, airports, ports, power generation plants,
irrigation; industrial construction: petroleum
refineries, petrochemical plants, manufacturing
plants; building construction: hospitals, schools,

universities, commercial towers, warehouses,
government  buildings, recreation  centers;
residential construction: single-family homes,
multi-unit townhouses, high-rise apartments,

and condominiums (Choudhry and Igbal 2013).
Nonetheless, it is not clear how consultants are
selected for construction projects. Specifically,
the objective is to evaluate advantages and
disadvantages of appointing the design consultant
as supervision consultant on construction projects
to draw scientific conclusions for the benefit of
constructionindustry’s stakeholders in Saudi Arabia.

Il. Methodology

This work reports the results of the questionnaire
survey in the construction industry in Saudi Arabia.
A rigorous study is carried out to assimilate the
relevant literature (e.g. Oppenheim 1992; Yin
1984) in understanding the research domain. The
researcher used secondary sources such as journals,
reports, previous studies related to the research
topic to gather information about the questionnaire.
Based on the literature review a questionnaire is
designed to collect data. Many ideas about the




structure and content of the questionnaire are
discussed with expertsintheindustry. The questions
introduce the concept to the participants simply
and smoothly to achieve the research objectives.
Checklist format is used for the development of
the questionnaire. Twelve (12) questions of the
questionnaire are related to personal characteristics
of the respondents. The rest of the questionnaire
consisted of 42 questions and comprised of 5
sections outlining project phases including project
inception phase, project planning and design phase,
project construction phase, project monitoring
and control phase, and project closing phase. Each
question has five choice i.e. '1-strongly agree’,
‘2-agree’, ‘3-not sure’, ‘4-disagree’, and ‘'5-strongly
disagree’. Respondents are required to choose only
one choice out of the five.

A pilot survey is conducted with experts to check
its suitability for the construction industry. For this
purpose, 12 questionnaires are presented to experts
- clients (3), consultants (3), contractors (3), and
universities (3). An interview is also conducted with
each expert. The questionnaire is further modified
by the feedback from the pilot survey to adopt it for
the construction industry. A cover letter is attached
to the questionnaire for each respondentin order to
relay objectives of the survey. Final questionnaire
is distributed to engineers, architects, owners,
academics and contractors for their responses.
The questionnaire solicited information about
the respondents covering their qualification,
designations, working experience and the group
which they represent (owner, consultant, contractor,
and academia). Forty two (42) questions are related
to the 5 project phases and the questionnaire
followed a five-point Likert-type scale for statistical
analysis. Google drive is used to collect responses.
The questionnaire is designed in two languages
(English and Arabic) for easy understanding of
respondents.

Thesampleforthisworkisselectedfromapopulation
of construction companies in Saudi Arabia. For a
population of 40,000 companies or over, Dillman
(2000) stated that a sample size of 96 is enough
with £10% sampling error and 95% confidence
level. The judgmental sampling method is used, and
120 questionnaires are sent to respondents. Out of
the 120, 103 questionnaires received and 101 valid
responses are analyzed representing a response
rate of 85%. Two questionnaires are rejected
because they were incomplete.

From the 101 valid responses, owners’ response
rate is 23.76%, consultants 32.67%, contractors
36.63%, and academia 6.93%. Approximately
45.54% had 6-10 years of experience and 19.80%
A
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had over 10 years of experience, 57.65% of the
respondents belong to private organization, and
1.98% of the respondents had acquired PhD degree,
11.88% held MS degree whereas 70.30% had
acquired bachelor degree and 2.97% held diploma
and 12.87% had certificates. Of the organizations,
38.10% respondent’s organizations employ more
than 500 employees and 73.26% of respondents
are used to work at buildings and infrastructure
projects. For the cost of the projects, 35.62%
organizations executed project worth 10-100
million, 31.51% organizations executed projects
worth 100-500 million, 13.70% organizations
undertook construction projects having cost more
than Saudi Riyal 500 Million (1 USS = 3.75 SR).

Ten interviews are recorded and analyzed. These
persons who had accumulated extensive working
experience provided valuable information to the
researcher. The study used the analytical descriptive
method. The data gathered are analyzed by using
the SPSS (Statistical Package for Social Sciences)
by analysis as explained by Pallant (2007). A
0.05% level of significance presents a statistically
significant relationship in the data. The relative
importance index (RIl) is calculated for the 42
questions by using the formula used by researchers
(Chan and Kumaraswamy 1997, Enshassi et al.
2008) as:

RIl = Yw/(A x N) Eq. (1)

Where w = weight as assigned by each respondent
in a range from 1 to 5; A = highest weighti.e.'5’;

N = the total number in the sample.
lll. Results and Analysis

The results show that by appointing the same de-
sign consultant as supervision consultant advantag-
esare 55.86%, disadvantages 28.28% and not-sure
respondents are 15.86% (see Fig. 1). The results in-
dicate that advantages are almost 2 times to that of
disadvantages of appointing the same design con-
sultant as supervision consultant. Overall 84.14%
respondents are well conversant with the involve-
ment of designer and supervision consultant in the
construction industry.

60.00% 55.86%

50.00%
40.00%

30.00% 28.28%

20.00% 15.86%

Not Sure

Percent of respondents

10.00%

0.00%

Advantages Disadvantages

Category of reponse

Fig. 1. Overall response by respondents
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Responses show that there are 31 advantages and
11 disadvantages out of 42 questions asked from
the respondents. Overall response of respondents
concerning advantages are ranked. The responses
with higher relative importance index (RIl) are
ranked as "1". The RIl "by appointing the design
consultant as the supervision consultant, there shall
be quick decision can be made during execution by
eliminating the lengthy process” is 0.34 and this
factor is ranked as number 1. The RIl "by appointing
the design consultants as the supervision consultant,
consultants become fully conversantwith the project
background right from the inception phase of the
project”is 0.35 and this factoris ranked at number 2.
The RIl "by appointing the design consultants as the
supervision consultant, there shall be comfortable
coordination and communication between design
and supervision teams” is 0.36 and this factor is
ranked at number 3. The RIl "by appointing the
design consultants as the supervision consultant,
approval of construction methodology, material
approval or shop drawings takes less time" is
0.38 and this factor is ranked at number 4. The
RII "by appointing the design consultants as the
supervision consultant, the project scope can be
arranged well” is 0.39 and this factor is ranked at
number 5. All 42 factors are ranked according to
the relative importance index. By appointing the
design consultant as the supervision consultant,
the strongest disadvantages is the domination in
the consultant’s decisions making and this is ranked
at number 42 with Rl = 0.71.

A. Participants Ranking

The results indicate that stakeholders (owners, con-
sultants, contractors, academics) strongly support
“appointing the design consultant as the supervi-
sion consultant”. The owners indicate that "by ap-
pointing the design consultant as the supervision
consultant” advantages are 48.22%, disadvantages
39.32%, and not-sure responses are 12.46%. The
consultants indicate that "by appointing the design
consultant as the supervision consultant” advan-
tages are 62.28%, disadvantages 22.51%, and not-
sure responses are 15.21%. The contractors show
that "by appointing the design consultant as the
supervision consultant” advantages are 56.54%,
disadvantages 24.20%, and not-sure responses are
20.95%. The academia and researchers indicate
that "by appointing the design consultant as the
supervision consultant” advantages are 58.19%,
disadvantages 27.20%, and not-sure responses are
14.61% (see Fig. 2). The results indicate that the
advantages are more than 2 times to that of the dis-
80 N
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advantages of "appointing the design consultant as
the supervision consultant” in the construction in-
.dustry in Saudi Arabia

70.00%
62.28%

60.00% 56.54%

48.22%

@ Advantages

@ Disadvantages

N w N %
o o o o
o =) o o
Q =] S =}
x X xR 53

& Not Sure

Percent of respondents

10.00%

0.00%

Consultants Contractors Academics

Stakeholders

Owners

Fig. 2. Response by owners, consultants, contractors and
academics

Ratio of advantages and demerit for owners is 1.23,
consultants 2.77, contractor 2.34, and academia and
researchers 2.14. Although, the owners have little
low ratio, nonetheless, all stakeholders had almost
similar perceptions. The respondents consider that
"by having the design consultant as the supervision
consultant” at project inception phase advantages
are 82.70%, and they ranked this phase at the top
(see Fig. 3). The respondents consider that “by
having the design consultant as the supervision
consultant” the advantages are 56.94%, and they
ranked the construction phase at the 2" position.
Respondents ranked the planning & design phase,
closing phase, and the monitoring & control phase
at position 3rd, 4th, and 5th respectively.
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Figure 3.Project phases and ranking
IV. Discussion

Results of this study clearly indicate that it is appro-
priate to appoint the design consultant as the su-
pervision consultant on construction projects. The
results showed that majority of the respondents are
well conversant with the involvement of consul-
tants on the construction project. Results indicate
that advantages are more than 2 times to that of
disadvantages for “appointing the design consul-
tant as the supervision consultant”. In this work,
fww.iep-sa.org 4
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the owners score is 48.22%, consultants 62.28%,
contractors 56.54%, and academia 58.19%, which
indicate that the stakeholders had the high percep-
tions for “appointing the design consultant as the
.supervision consultant” on construction projects

The response of the respondents for advantages
at project inception phase was 82.70%, at project
planning & design phase 41.90%, at project
construction phase 56.94%, at monitoring & control
48.26%, and at project closing phase 49.50%.
These results indicated that respondents had high
perceptions for appointing the design consultant
as the supervision consultant during all phases
of projects. The results showed that the trend is
declining and mixed from the project inception
phase towards the project-closing phase. The results
indicated that it is more beneficial to have the same
design consultant as the supervision consultant at
the project inception phase, construction phase,
planning and design phase, and closing phase, and
at the monitoring & control phase of projects. The
authors postulate that there is no harm to appoint
a third party for the design vetting and proof
engineering, irrespective of whether the design
company is appointed as the supervision consultant
or vice versa.

V. Conclusions

This work is carried out to investigate wheth-
er design work and the supervision work is to be
performed by a single consulting firm having the
required qualification and capacity. The owners,
consultants, contractors and researchers strongly
support appointing the design consultant as the su-
pervision consultant in the construction industry.
Stakeholders perceived that it is quite appropriate
to have the design consultant as the supervision
consultant at all project phases. Results showed
that by appointing the design consultant as the su-
pervision consultant, advantages are more at the
project inception phase as compared to the project
monitoring & control phase. By appointing the de-
sign consultant as the supervision consultant, the
strongest advantages are: 1) ‘quick decisions can be
made during execution by eliminating the lengthy
processes’ 2) ‘Consultants becomes fully conver-
sant with the project background right from incep-
tion phase of the project’ 3) ‘there will be the com-

fortable coordination and communication between
the designer and the supervision teams’ 4) ‘approv-
al of construction methodology, materials approval
and shop drawings takes less time'. By appointing
the design consultant as the supervision consultant,
the strongest merit is the domination in the consul-
tant’s decisions making. Results indicated that it is
not appropriate to employ different professionals
on a project for these two services when close co-
ordination is generally required for the successful
.completion of the project
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Screening of Dysphonic Patients

An Intelligent System for Screening of Dysphonic Patients in
Smart Cities

By
Zulfigar Ali, Awais Mahmood

Abstract

Current evolutions in the Internet of things and cloud

computing make it believable to build smart cities and
homes. Smart cities provide smart technologies to residents
for the improved and healthier life, where, smart healthcare
systems cannot be ignored due to rapidly growing elderly peo-
ple around the world. Smart healthcare systems can be cost-ef-
fective and helpful in the optimal use of healthcare resources.
The voice is a primary source of communication and any com-
plication in production of voice affects the personal as well as
professional life of a person. Early screening of voice through
an automatic voice disorder detection system may save life of
a person. In this paper, an automatic voice disorder detection
system to monitor the resident of all age group and profession-
al backgrounds is implemented. The proposed system detects
the voice disorder by determining the source signal from the
speech through Linear Prediction (LP) analysis. The analysis
calculates the features from normal and disordered subjects.
Based on these features, the spectrum is computed, which pro-
vided distribution of energy in normal and voice disordered
subjects to differentiate between them. It is found that lower
frequencies from 1 Hz to 1562 Hz contributes significantly in
the detection of voice disorders. The system is developed by
using sustained vowel and running speech so that it can be
deployed in a real world. The obtained accuracy for detection
of voice disorder with the sustained vowel is 100% * 0.1, and
that is for running speech is 99.75% + 0.8.

Introduction

The population of elderly people is increasing rap-
idly worldwide including Japan, China and Europe
[1]. According to an estimate, the number of elderly
citizens will rise to 10 million in the coming decade.
Health issues among the old age citizen are one of
the major concerns in developed as well economi-
cally growing countries like Brazil and India. Elder-
ly citizens occupy a large portion of health-related
facilities due to different health issues. Smart cities
and homes can be developed to meet the needs of
citizens/senior citizens in an efficient and cost-ef-
fective manner.

The recent development in internet of thing (loT)
makes the smart homes and smart cities a reality [2].
loT sensors the data from surrounding environment
and makes optimized decisions. The purpose of the
smart cities is to provide the residents a quality life
with basic needs of life as well as health monitor-
82 WS @
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ing services [1, 3, 4]. Various pillars of smart cities
are depicted in Fig. 1. Smart technologies provide
real time correct information to the selected users
at right time. To monitor the pet animals, a system
based on animal biometrics is implemented suc-
cessfully in [5]. In addition, a smart healthcare is
proposed in [6], the system monitors the status of
patients by capturing the voice and video through
sensors installed inside the smart homes. The
speech is processed by using local

features [7], whereas, the features from video are
extracted by using interlaced derivative pattern [8].

Smart cities and homes have many benefits but
security of data is still a challenging task. A smart
health system with data security is suggested in [9].
This health monitoring smart system including com-
munication technologies, combination of different
apps, things (sensors and devices) and people. The
components of smart system work together to mon-
itor, track, and store the information of patients to
take care of his\her health. The data is collected
through mobile devices which is secured by the
watermarking. A large amount of data is generat-
ed from loT in a smart city [10, 11]. The quality and
the efficiency of data is also one of the major chal-
lenge in smart cities. However, an energy efficient
cypher-physical system has been described in [12].

Automatic voice disorder detection systems in smart
cities can be deployed to continuously monitor the
voice of residents and inform him in case of any
voice degradation. According to the medical dictio-
nary [13], dysphonia is a difficulty in speaking, usu-
ally evidence by hoarseness. Hoarseness represents
any deviation of voice quality as perceived by self
or others [14].Voice samples can be collected at
different public places, i.e. school, colleges, univer-
sities, courts, and parks. Residents with the profes-
sion of high risk of prevalence of voice disorder can
be evaluated regularly, and precautionary campaign
could be launched to aware them.
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Figure 1. Trends of smart cities [1].

People working in voice demanding professions
such as teaching, singing, call centers and judiciary
have high risk of suffering from voice complications
[15, 16]. In addition, people working in back ground
noise like stock markets also have high possibility of
suffering from voice problems. Only in USA, around
17.5 million people have voice related problems
[17]. Voice complications may rise due to malfunc-
tioning of two muscular layers (called as vocal folds)
residing on the top of the trachea. While, damaged
nerve system (recurrent laryngeal nerve) due to
head and neck injuring which controls vocal folds is
also one of the reasons of voice problems [18]. Air
pressure generated from lungs vibrates the vocal
folds to produce voice. The vibration of vocal folds
can be affected by growth of abnormal tissues on
the surface of vocal folds [19-21]. Due to problem
on the surface of vocal folds, they exhibit irregular
vibrations which produced hoarseness, breathiness
and harshness in a voice of a person. Voice disor-
ders can affect people of any age, young children to
senior citizens. People delay hospital visits due to
busy routine of life and long waiting time. Moreover,
dependency on other family members is also one
of the reasons to delay in consulting a physician.
In case of delay or ignorance, treatment by incision
of vocal folds becomes necessary, because, some
voice disorders are cancerous and life threatening,
such as keratosis [14]. To avoid the risk of life, it is
important to diagnose voice disorders at early stag-
es and it is possible by the help of automatic voice
disorder detection systems. By using the automatic
systems, a person can evaluate his\her voice even
without visiting the hospitals. Various automatic
e
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voice disorder detection system has been reported
in the literature. Ali et al. [22] used different fre-
quency bands in an automatic system to determine
their contribution in differentiating the normal and
disordered subjects. Moreover, Pouchoulin et al.
[23] and Fraile et al. [24] also found significant fre-
quency bands to detect the presence of voice dis-
orders.

It is a comparatively easy task to develop a detec-
tion system by using sustained vowel as a speech
signal remains stationary during phonation of sus-
tained vowels. Any type of acoustic analyses, short-
and long-term, can be used to analyse the sustained
vowel. A number of studies has been reported
those used the short-term acoustic analysis such as
Mel-frequency Cepstral Coefficients (MFCC)  [25-
31] and LP coefficients, and long-term acoustic pa-
rameters [28, 32-35] such as shimmer, jitter, funda-
mental frequency, and formants [36-38]. However,
running speech is more realistic than the artificial
phonation of sustained vowel as people use running
speech in daily life conversation. Running speech
contains various characteristics which are crucial
for evaluation of voice quality such as voice breaks,
voice onset and offset information and voice termi-
nation. These vocal characteristics are not fully ex-
isted in sustained vowels [39]. In addition to these
characteristics, short pauses and silence makes
the analysis of running speech difficult. Long-term
analysis required only voiced part of a speech, and
therefore, not reliable in case of running speech. An
accuracy of 86% is achieved in [40] by using long-
term analysis which is not good. Short-term acous-
tic analysis is a preferable choice to extract the fea-
tures from running speech because running speech
varies quickly over time. Only a few number of stud-
ies has developed the running speech based voice
disorder detection system [40-45]. Most of the work
is done for sustained vowel.

In smart cities, the resident will be monitor by using
their voices samples which will be a running speech.
At the same time, most of the practitioner use sus-
tained vowels during clinical evaluation. Therefore,
the proposed system is developed in such a way
that it should work for both types of speech sig-
nals, sustained vowel and running speech. In this
paper, an automatic disorder detection system im-
plemented by using Linear Prediction (LP) analysis
based spectrum. The proposed system analyzed the
energy variation in the spectrum to differentiate
between normal and disordered subjects. LP anal-
ysis considers the vocal tract as a liner model, and
it divided the vocal tract in number of tubes from
glottis to lips. LP analysis estimate the source signal
by inverse filtering, and then, spectrum is comput-
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ed by using the estimated source signal to analyse
energy distribution in both types of subjects for de-
tection of voice disorder. The proposed system pro-
vided good accuracy for detection of voice disorder
for sustained vowel as well as running speech.

The rest of the paper is organized as follows: Sec-
tion 2 describes the proposed automatic voice
disorder detection system. The description of the
voice disorder database and selection of order for
LP analysis is also described in this section. Section
3 presents the experimental setup and disorder de-
tection results by using sustained vowel and run-
ning speech. Section 4 provides the discussion, and
finally, Section 5 draws some conclusions.

I. Material And Method
A. The Proposed System for Disorder Detection

The interaction of the vocal tract with the voice
source is a non-linear. In case of a healthy phona-
tion, lower frequencies are strongly depending on
source than the higher frequencies. It is due to the
low frequency glottal formant. Vocal folds disorder
disturbs the vibration of vocal folds which exhibits
irregularities in source signal. The glottis produces
buzz (a low, vibrating and humming sound) which
can be described by its intensity and frequency.
The sound generated by voice disorder affected
vocal folds contains very low intensity due to ab-
normal behavior of the vocal folds. To analyze the
difference between intensity of normal and disor-
der subjects, the LP coefficients based spectrum is
computed. The proposed system used the comput-
ed spectrum to differentiate between normal and
disordered subjects. The block diagram of the pro-
posed detection system is shown Fig. 2.

The vocal tract, form glottis to lips, gives rise to the
formants. LP analysis [46, 47] determines the for-
mant structure and remove its effect from a speech
signal to estimate the source signal. LP analysis
considers the vocal tract as a linear tube. The vocal
tract can be partitioned into number tubes depend-
ing on the order of LP analysis. In case of LP analysis
of order R, the number of tubes will be R and the
current samples s’(n) will be estimated by R previ-
ous samples, as given by Eq. (1)

s’(n)er::prxs(n—r) ()

where, p refers to LP coefficients. The inverse filter-
ing removes effects of formants from speech signal,
the estimated signal after filtering also referred as
residue. In order to calculate an accurate LP mod-
el, the error between the current and the estimated
sample should by minimum. It can be done by mak-
ing the first order derivative ¢ (mean square error)

84 W
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equal to zero in Eq. (2). The obtained set of equa-
tions can be solved by applying Levinson-Durbin
recursive algorithm [48]. The solution of the equa-
tions by the algorithm provided LP coefficients.

£=Y,¢(n) ®
where, e is error between the current sample and

the estimated sample and can be defined by Eq. (3)
as

e:s'(n)—s(n) 3)

To compute the spectrum based on the obtained LP
coefficients, the frequency response of the transfer
function, given in Eq. (4), is determined.

B (ef"’)
i)

H(ejw)=

Jo?
D, (1)+pr (z)e—jw +pr(3)e—j2w +K +p, (R)ef/'(Rfl)w
@
where o’ denotes the gain during LP analysis, and

p,'s are the LP coefficients. The coefficient p (1) is
near to the glottis and p (R) is closer to the lips.

To develop the proposed system, two phases are
implemented for automatic classification of normal
and disordered subjects. The first phase is used to
train the system, while, the second phase is used
to test the system. In the training phase, the pro-
posed system takes the calculated spectrum as an
input and generate acoustic models for normal and
disordered subjects. The Gaussian Mixture Models
(GMM) are generated by using different number of
mixtures. K-means algorithm is used to initial the
parameter in GMM © = (4 ;) models, where, # and
zare the mean vector and covariance matrix of the
it Gaussian component, respectively. Moreover, the
parameters are tuned by using Expectation-Maximi-
zation (EM) algorithm to converge to a model giving
a maximum log-likelihood value.

Legends: Training Phase Deployment Phase
m_ Disordered
Samples
1 - GMM Models
Linear -
Prediction | Spectrum _ Normal || Disordered
Coeflicients
® Normal
" i Samples
¥ Linear
OR Prediction Spectrum Similarity
Coefficients -
4" Normal
or Decision

Disordered

Figure 2. The block diagram of the proposed system.
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Table 1. Distribution of normal and pathological
samples [49]

= >
£l 9 |85 | =% | 3% | =%%
=. > 3 o 1) 5 ) = m =35
) a © 3 o L8 2y a
at ® o= L | L2 | £5%
w0 = wn 9|~. o U{g S a
Patho_ Mal.e 70 417 26'58 94
logical | Female | 103 37.6 21-51 8.2
Nor_ Mal.e 21 388 26'59 85
mal [ Female | 32 342 | 22-52 7.9

The testing phase is used to evaluate the perfor-
mance of the system. In this phase, the computed
spectrum of an unknown speech samples is com-
pared with GMM models of normal and disordered
subjects. If the unknown sample has more similarity
with disordered subject than normal subject, then,
then unknown sample belongs to a disordered pa-
tient. Otherwise, the unknown sample belongs to a
normal person. The database used to perform the
experiments in this study is described in the follow-
ing subsection.

B.MEEI Database and Parameter Selection

The proposed system is evaluated by using sus-
tained vowel /a/ as well as running speech. The nor-
mal and disordered samples of sustained vowels
and running speech are taken from Massachusetts
Eye & Ear Infirmary (MEEI) database [50]. To com-
pare the results with existing studies, the same sub-
set of the samples is used which has been used in
[31, 49, 51-54]. The subset contains 173 disordered
subjects and 53 normal subjects, and distribution of
these samples is given in Table 1.

In disordered subjects, number of male and female
speakers are 70 and 103, respectively. Moreover, in
normal subjects, number of males and females are
21 and 32. The age range of both genders for nor-
mal and disordered subjects is almost similar. The
subset is selected in a way that age and gender of
both types of subjects are evenly distributed, and
various disordered are considered in it [49]. In MEEI
database, samples are recorded at two different
sampling frequencies, i.e. 25 kHz or 50 kHz. To have
a unique sampling frequency all samples of the sub-
set are down-sampled at 16 kHz.

One of main parameter in the LP analysis is order of
the filter (number of LP coefficients) and it can af-
fect the estimation of source signal. In fact, LP anal-
ysis perform inverse filtering to get the voice source
from a speech signal. The order of the filter need to
be adjusted in a way that LP analysis should be able
to determine the formant peaks. Because, removing
A
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the effect of the formants from the speech signal
will provide accurate estimation of the source sig-
nal.

In case of sampling frequency of 10 kHz, the analy-
sis bandwidth is 0 to 5 kHz. If the number of coef-
ficients are adjusted to 10 then it means that there
are two coefficients for each 1 kHz of the comput-
ed frequency domain spectrum. Markel and Gray
[55] recommended, an extra pair of coefficients to
model the spectral slope and they do not affect the
analysis in negative way. The spectral slope is result
of both the shape of a single glottal pulse and the
effects of lip radiation. Markel and Gray suggested
that couple of extra coefficients are also helpful in
analyzing the closely space formants and they mod-
el the speaker variations in voice quality.

For a vowel recorded at 10 kHz with comfortable
pitch, at least 12 coefficients are required. Howev-
er, these number of coefficients are not sufficient
for the higher sampling rates. At least one coeffi-
cient is required for each 1 kHz for the higher sam-
pling rates to avoid missing peaks (formants). In
this study, all samples of both types of subjects are
down-samples to 16 kHz and the number of LP coef-
ficients (order of filter) are determined by using the
relation given by Eq. (5)
_ sampling frequency in Hz 2 5)

1000
Il. Experimental Setup And Detection Results

All samples of sustained vowel and running speech
in MEEI are down-sampled to 16 kHz. According to
Eq. (5), the number of calculated LP coefficient be-
comes 18. The LP coefficients are computed from
each frame of each normal and disordered subjects.
By using these LP coefficients, the spectrum is cal-
culated at different frequency resolution to observe
the energy distribution.

Various experiments are performed to evaluate the
proposed system for detection of voice disorders.
Both sustained vowel and running speech are used
to conduct the experiments and the results of the
experiments are presents by using different per-
formance measures: sensitivity, specificity, and
accuracy. Sensitivity (SEN) is a ratio between truly
detected disordered samples and total number of
disordered samples. Specificity (SPE) is a ratio be-
tween truly classified normal samples and total
number of normal samples, and accuracy (ACC) is a
ratio between all truly identified samples and total
number of samples. The measures are calculated by
using following relations.
true Abnorm )

= x1
true Abnorm + false Health
85
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%

SPE - true Health

= x100
true Health + false Abnorm

_ trure Abnorm + true Health

~ total Abnorm + total Health_
where true Abnorm means when a disordered sam-

ple is detected as a disordered sample by the sys-
tem, false Abnorm means that when a normal sam-
ple is detected as a disordered sample, true Health
means a normal sample is detected as a normal
sample by the system, false Health means a disor-
dered samples is detected as a normal sample, total
Health represents the total number of normal sam-
ples, and total Abnorm stands for the total number
of disordered samples.

To avoid the biasness of the training and testing
samples during the evaluation of the proposed
system, 5-folds cross validation approach is imple-
mented for disorder detection with sustained vowel
and running speech. The samples are divided into
five disjoint testing subset. Each time one of the
subsets is used to train the system, and the reaming
four subsets are used to test the system. The results
obtained in different scenarios are provided in the
following subsections.

A. Disorder Detection with Sustained Vowel at

Different Resolutions

An inverse relation exists between the frequency
and time resolution. To increase the frequency res-
olution, the time resolution should be decreased. In
other words, the length of analysis window will be
increased. The relation for frequency resolution is
given by Eq. (9)

@®)

ACC x100

_1_J 9
Af iy ©)
According to Eq. (9), the frequency resolution will be
increase by decreasing Af. It can be achieved either
by decreasing sampling frequency f_ or increasing
the number of samples N in the analysis window. In
the experiments, we gradually increase the number
of samples to increase the frequency resolution.
The experiments are performed by using N equal
to 128, 256 and 512, one by one. The results for
N=128 and N=512 are provided in Table 2 and Table
3, respectively. The results with N=256 are almost
same as for N=128, therefore, they are not listed. All
results are obtained by using sustained vowel.

The averaged results of 5-folds are presented in
the Table 2 and 3 with standard devastation (STD)
among the results of 5-folds. The maximum detec-
tion accuracy obtained with N=128 to classify the
normal and disordered subjects is 92.50% * 1.1.
The results in Table 3 suggest that by increasing the

s8¢ W

frequency resolution the detection accuracy is in-
creased to 100% + 0.1. The accuracy of 100% + 0.1
is achieved with N=512.

Table 2. Disorder detection results with N=128 by

using sustained vowel /a/

umber of | o6SPExSTD | %SENSTD | %ACC£STD
4 9561 | 85£3.2 90 £ 4.5
8 95+5.6 85+2.8 9028
16 95 + 4.8 85+1.9 9022
32 85+ 3.5 90+ 0.9 87.50£2.0
50 90t21 | 9507 | 925011

Table 3. Disorder detection results with N=512 by using sus-
tained vowel /a/

IEP-SAC Journal 2018-19

umber of | o4SPE+STD | %SEN:STD | %ACC£STD
4 9518 | 100£25 | 97.50+13
8 95£09 | 95%2.9 95+ 2.1
16 95 + 0.6 100+ 1.8 97.50 +£1.2
32 95£0.6 | 100£08 | 97.50 £0.7
50 10004 | 100%0 100+ 0.1
By increasing the frequency resolution, the com-

puted LP based spectrum differentiates between
the normal and disordered subjects significantly.
In addition, a comparison between the accuracies
for N=128 and N=512 is depicted in Fig. 3. It can be
seen in Fig. 3 that accuracy is increased by increas-
ing the number of Gaussian mixtures. It means that
high number of Gaussian generates perfect acoustic
model for normal and disordered subjects. More-
over, it can be observed from Table 2 that an accura-
cy of 90% is obtained with 4 mixtures. There is clear
difference between SPE (95%) and SEN (85%). By
increasing the number of mixtures, not only the ac-
curacy is improved by 2% but also the difference
between SPE (90%) and SEN (95%) is reduced.

100%
98% T T T
L
o6% I !
>
;% 94%
@ 92% ]'
< 90%
88% l ]. .|-
I

Figure 3. A comparison of accuracy between N=128
and N=512.

B. Disorder Detection with Running Speech
A system based on running speech is more realis-
ww.iep-sa.org 4




Screening of Dysphonic Patients

tic than the artificial utterance of sustained vowel.
Hence, the proposed system is also evaluated by us-
ing the running speech. As for sustained vowel, the
best results are obtained by using high-frequency
resolution, i.e. N=512. Therefore, the experiments
for running speech are performed only by using
N=512, and the results are presented in Table 4. The
best obtained accuracy by using running speech is
99.75% # 0.8 with 50 Gaussian mixtures. The same
kind of trend is noticed in case of running speech
that accuracy of the system increased by increasing
the number of mixtures. In addition, the standard
deviation among the results of 5-folds decreased
by increasing the mixtures, which makes the results
more reliable.

Table 4. Disorder detection results with N=512 by
using running speech

Number
of %SPE+STD | %SEN+STD | %ACC%STD
Gaussians
4 95.5+2.9 97.5+2.5 96.50 + 2.2
8 96 + 1.5 98+ 1.9 97 1.9
16 97 +1.1 99.5+09 98.25+ 1.5
32 99+ 0.9 99.5+0.8 | 99.25+1.2
50 99.25 + 0.7 100 £ 0.2 99.75 £ 0.8
lll. Discussion

A health monitoring system for smart cities is pro-
posed in this study. The proposed system computed
spectrum by using LP coefficients to differentiate
between normal and disordered patients. It can be
deployed in homes to monitor the elderly citizen,
and at different public places to observe the resi-
dents of various professional background. There-
fore, the system is evaluated by using the running
speech so that it could process the daily conversion
of people to determine the presence of voice dis-
orders. However, the system is also tested by using
the sustained vowels. In this way, it can be imple-
mented in clinics to provide the complementary
information to the medical practitioners about the
existence of voice disorders.

The irregular vibrations disturb the vocal folds
which effect the source signal and causes to pro-
duce harsh, strained, weaker and breathier sound.
LP analysis apply inverse filtering to determine
the source signal. Then, the spectrum is calculat-
ed to observe the strength of source signal, and it
founds the presence of voice disorder. Due to weak-
er and breathiness, the voice affected by disorders
contains low energy than normal people. It can be
observed from Fig. 4 that spectrum of disordered
subject does not contain high energies and exhib-
its irregular pattern. While, Fig. 5 shows that high
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energies are presented in a regular pattern for a
normal sample. In both figures, the spectrum of a
sustained vowel of equal length is depicted, and it
can be noticed that frequencies from 1 Hz to 1562
Hz are more significant in detection of voice disor-
ders. That range of frequency has different energy
pattern for normal and disordered subjects.

The fact is also supported by the study [22]. In the
study, normal and disordered subjects are decom-
posed into different frequency bands to determine
the contribution of each frequency band in differ-
entiation of normal and disordered subjects. The
study concluded that the lower frequency band of 1
Hz to 1562 Hz contains

Frequency in HZ
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Figure 4. LP analysis based spectrum of a voice disordered sub-
ject.
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Figure. 5. LP analysis based spectrum of a normal subjects.

lower energy for disorder subjects as compared to
normal subjects. For this band, there is significant
difference in the energy pattern of normal and dis-
ordered subjects. The obtained detection accuracy
of the band, 1 Hz to 1562 Hz, was 91.28% + 0.4.

In our proposed automatic system, we did not im-
plement voice activity detection module. Activity
detection is itself a difficult task [44]. Some existing
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system based on running speech implemented the
voice activity detection module [41-43]. Such sys-
tems are not using running speech truly, because
they are extracting only voiced part of running
speech to develop the systems. Running speech
contains silence, voiced and unvoiced parts; there-
fore, it is challenging task to develop the system
with running speech.

Our Method

Freq2 EE

Freql 2& A 92.5%

NoVAD3 EZ&

2 91.6%

NoVAD2 E& 86%

NoVAD1 &2

VAD3 &

Studies based on Runing Speech

VAD2 &= B 96%

VADI 4 96.5%

80.0%

85.0%

90.0% 95.0% 100.0%

Accuracy

Figure 6. Comparison for accuracy of our proposed system with
existing system.

Few disorder detection systems [40, 44, 45] has
been implemented without voice activity detection
module; however, their accuracy is not good. A com-
parison of the proposed system with the existing
running speech based disorder detection systems
is provided in Fig. 6. The comparison of accuracy is
done with three types of studies. The studies used
voice activity detection are represented by "VAD",
the studies which did not implement voice activi-
ty detection module are denoted by "NoVAD", and
those studies which have used the frequency bands
for detection of voice disordered are mentioned as
“Freq" in Fig. 6. Our proposed method in this study
has outperformed existing systems based on run-
ning speech, and an accuracy of 99.8% is achieved.
Moreover, our system is also evaluated with the sus-
tained vowel so that medical practitioners can use it
in the clinics.

IV. Conclusions

A number of residents in smart cities may belong to
the professions which have high risk of prevalence
of voice disorders. Voice complications have the
negative impacts over the life of individuals. They
disturb not only the daily routine of a personal but
also affect the professional life. In addition, an in-
crease in the population of senior citizens in devel-
oping as well as economically growing countries is
alarming. A smart health care system can assist the

8s N
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residents of different professions and of different
age groups. Moreover, the early diagnosis of voice
disorder is very crucial. Often, people ignore it due
to busy and hectic routine of life. Consequently,
they risk their lives and undergo the incision pro-
cess to cure the voice disorders. It is not financially
viable, and also wastage of resources at health cen-
ters. To avoid these circumstances, a smart health-
care system is proposed and developed. The system
monitor the voices of specific residents such as
lawyers, teachers, singers, and who are working in
background noise like stock markets. Furthermore,
the proposed system can monitor the health of all
residents specially who have strong family history
of voice complications. The proposed system inves-
tigates the energy distribution across the spectrum
computed by using LP coefficients to differentiate
between normal and voice disordered subjects. The
subjects suffering from voice disorders exhibit ir-
regular vocal folds vibration which makes the voice
weaker, whisper and breathier. Therefore, the voice
of a disorder subject contains lower energy as com-
pared to a normal subject. The proposed system is
also implemented by using running speech which is
a challenging task due to quick variations in it over
time. Due to the running speech, the proposed sys-
tem can be used in the real world as people used
running speech in daily life conversion. The perfor-
mance of the proposed system is promising as the
obtained disorder detection accuracy for running
speech is99.75 + 0.8. The accuracy of the proposed
system with the sustained vowel is also good, i.e.
100 + 0.1.
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Artificial intelligence

Intelligence demonstrated by machines, in contrast to the natural intelligence (NI) displayed by humans
and other animals. In computer science, Al research is defined as the study of “intelligent agents”, any de-
vice that perceives its environment and takes actions that maximize its chance of successfully achieving
its goals.

Artificial intelligence was founded as an academic discipline in 1956, and in the years since has experi-
enced several waves of optimism. The traditional problems (or goals) of Al research include reasoning,
knowledge representation, planning, learning, natural language processing, perception and the ability to
move and manipulate objects. Many tools are used in Al, including versions of search and mathematical
optimization, neural networks and methods based on statistics, probability and economics. The Al field
draws upon computer science, mathematics, psychology, linguistics, philosophy and many others.

The field was founded on the claim that human intelligence can be so precisely described that a machine
can be made to simulate it. Some people also consider Al to be a danger to humanity if it progresses una
abatedly. Others believe that Al, unlike previous technological revolutions, will create a risk of mass unemb
ployment. In the twenty-first century, Al techniques have experienced a resurgence following concurrent
advances in computer power, large amounts of data, and theoretical understanding; and Al techniques
have become an essential part of the technology industry, helping to solve many challenging problems in
computer science.

There is no established unifying theory or paradigm that guides Al research.

Symbolic: When access to digital computers became possible in the middle 1950s, Al research began to
explore the possibility that human intelligence could be reduced to symbol manipulation. Cognitive Simu-
lation: Problem solving skills and attempted to formalize them, and their work laid the foundations of the
field of artificial intelligence, as well as cognitive science, operations research and management science.

Logic-based: Machines did not need to simulate human thought, but should instead try to find the essence
of abstract reasoning and problem solving, regardless of whether people used the same algorithms.

Anti-logic or scruffy: Solving difficult problems in vision and natural language processing required ad-hoc
solutions —there is no simple and general principle (like logic) that would capture all the aspects of intel-
ligent behavior.

Knowledge-based: Build knowledge into Al applications.

Computational intelligence and soft computing: Interest in neural networks and “connectionism” was re-
vived by David Rumelhart and others in the middle of the 1980s.1"4"! Neural networks are an example of soft
computing.

Statistical: Sophisticated mathematical tools to solve specific sub problems. These tools are truly scien-
tific

Approch of Intelligent agent Paradigm : An intelligent agent is a system that perceives its environment
and takes actions which maximize its chances of success. The simplest intelligent agents are programs
that solve specific problems. More complicated agents include human beings and organizations of human
beings (such as firms). The paradigm gives researchers license to study isolated problems and find solu-
tions that are both verifiable and useful, without agreeing on one single approach. An agent that solves
a specific problem can use any approach that works — some agents are symbolic and logical, some are
sub-symbolic neural networks and others may use new approaches.
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B.Sc. (CE) UETL 66

JAVED IQBAL

General Manager
Eidco Construction Co.
Dhahran39134

Email: eidco@live.com
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P.O. Box 9027, Jeddah 21413

B.Sc. (CE) UETL 65, Ph.D UNSW 73

KHURRAM KARAMAT

Executive Vice President / Manager Engg
Saudi Consulting Services (Saudconsult)
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Email: pm@skb-ksa.com

B.Sc. (CE) UETT 02

MOHAMMAD YOUSUF

Section Engineer

Elseif Engineering Contracting Est.
P.O. Box 2774, Riyadh 11461

B.E. (CE) NED 83

MOHSIN WAHEED

Civil/Structural Engineer

Zamil Steel

1st Industrial city, Dammam 31421
Email: mohsin16_87@yahoo.com

BE NUST 08, MSc Surrey Uni UK 11

MUBEEN UDDIN AHMED

Subcontract Engineer

JGC ARABIA LTD.

P.O. Box 2414, AL-KHOBAR 31952
Email: mubeenz99@hotmail.com

M. Inst. CES ICES 84

MUHAMMAD ANWAR

Senior Bridge Engineer
Assystem Radicon - Kentz
P.O.Box 684, Alkhobar

Email: anwar_mce@hotmail.com
B Sc NUST 06, M.Sc UETL 09

3y MUHAMMAD ATHER MALIK KHAN

Structure Engineer

Omrania & Associates

Sulaimania, Riyadh

Email: engr_atherkhan@hotmail.com

B.E. (Civil) NED 03, M.E. (Civil) NED 10
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MOHAMMAD TAHIR JAMEEL

HOD-Structures

Saudi Consulting & Design Office (SCADO)
PO Box No. 2017, Al-Khobar 31952

Email: tahirjamil2005@yahoo.com

B.Sc. (CE) UETL 92

MOHAMMAD TAYYIB WARAICH

Senior Structural Engineer

Elseif Engineering Contracting Co. Ltd
P.O. Box 2774, Riyadh 11461

Email: ahmadwaraich@yahoo.com
B.Sc. (CE) UETL 68

MOHAMMAD YAHYA KHAN

Adminstrator III Contract

Elseif Engineering Contracting Co.
P.O. Box 2774, Riyadh 11461
Email: myahya@el-seif.com.sa
B.Sc. (CE) NWFPUET 84

MOHAMMED PERWEZ ALAM

Manager Operation

KT Arabia LLC

P.O Box 30924, Khobar 31952
Email: alamperwez@gmail.com
B.E Civil, NED 79

MUBEEN AHMAD

Highways & Drainage Design Eng
Saudi Consulting Services
P.O.Box 2341, Riyadh 11451
Email: mubeen746@hotmail.com
B.E. (CE) UETL 03

MUHAMMAD AMIR SIDDIQUE BHUTTO

ADE

AETCON

P.O. Box 172, Dammam 31411
Email: Bhutto_amir@yahoo.com
BS Civil, Mehran UET 09

MUHAMMAD ARIF

Project Coordinator

Dar Al Handasah (Shair & Partners)
P.O.Box 612, Almas Center, Olaya, Riyadh
Email: asmultan70@gmail.com

BSc UET Lahore 96

MUHAMMAD FAHAM SHAKEEL

Senior Design Engineer

Keller Turki Co. Ltd

King Khaled St, ATCO Bldg, Dammam

Email: faham.shakeel@gmail.com

BE Civil 09, MS in Structural Engg NED Kar 12
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MUHAMMAD FAIZAN

Project Engineer

Paradigm Construction Company
Email: mfaizan.mcc@gmail.com
BE NUST 14

MUHAMMAD IFTIKHAR QASIM

Project Engineer

Al-Tuwairqi Group

PO Box 7922, Dammam 31742
Email: engii2000@yahoo.com
B.Sc. (CE) UETKPK 03

MUHAMMAD KASHIF RIAZ

Design & Structural Eng I

Palace Consulting Engineers

#3, Bldg 9, Prince Naif St, Cross #9, Al-Khobar
Email: civilizedkashif@gmail.com

B.Sc (Civil), UET Taxilla 05

MUHAMMAD NASIR AMIN

MSc 06, PhD 10 Korea Advanced Institute of Science a
Technology (KAIST), Daejeon, South Korea

MUKARRAM RAZZAQ AHMAD
Utility Engineer

Saudi Consulting Services

P.O.Box 2341, Riyadh 1145

Email: mrazzaq@saudconsult.com
B.Sc. (CE) UETL 02

MUNEER AHMED RANA

Planning & Project Engineer

Int. Center of Commerce & Contracting
P.O. Box 9778, Riyadh 11423

Email: icriyadh@shabakah.com

B.E. (CE) NED 89

MUNIR AHMED JAVID

Project Manager

AETCON

P.O. Box 172, Dammam 31411
Email: engrmunirjavid@aetcon.com
B.Sc. (CE) UETL 92

MUSTAFA IQBAL NASIM

Procurement Manager

Al-Rashid Trading & Contracting (RTCC)
P.O. Box 307, Riyadh 11411

Email: migbal@rtcc.com.sa

B.Sc.(CE) AMU 75
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MUHAMMAD FARRUKH ZAKI

Project Manager

NESPAK

PO Box 50344, Riyadh 11523
Email: mfzaki57 @yahoo.com
B.E. (CE) NED 81

MUHAMMAD IMRAN

Sr. Design Engineer (C & S)

Olayan Descon Engineering Co.

PO 10108, 31961Al-Jubail Industrial City
Email: mibaloch@olayandescon.com
B.Sc. (CE) UETL 01

MUHAMMAD MUNAWAR UZ ZAMAN

Branch Manager - Eastern Region
Keller Turki Co. Ltd

P.O.Box 718, Dammam 31421
Email: m.zaman@kellerme.com
B.Sc UETL 00

MUHAMMAD WAQAS JAVED

Project Engineer

Al-Masar Al-Hadeeth Co. Ltd.
Al-Jouf Saudi Arabia

Email: gotowaqas@yahoo.com
B.Sc. (CE) UETL 09

MUNEEB ASLAM KHAN

PMT Manager

Ground Engineering Contractors
P.O. Box 1053, Al-Khobar 31952
Email: gec@zajil.net

B.E. (CE) NED 93

MUNIR AHMED

Plant & Operations Manager

Saif Noman Said & Partnership Co.
P.O. Box 40843, Riyadh 11511
B.Sc. (CE) UETL 79

MUSHTAQ AHMED WASSAN

PM&Head of Specification Dept.
Zuhair Fayez Partnership

P.O. Box. 5445, Jeddah 21422
Email: mushtaqal @hotmail.com
B.E. (Cel) US 73

NADEEM ARSHAD SHEIKH

Structural Engineer

Saudi Consulting Services (Saudconsult)
P.O. Box 2341, Riyadh 11451

B.Sc (CE) UETL 90, M.S UTA 91




NASIR IFTIKHAR

SENIOR CIVIL ENGINEER
ASSYSTEM RADICON
AQRABIYA, AL KHOBAR,KSA
Email: Nasiriftikharl @gmail.com
B.Sc UET Taxila 02

NOUMAN RAFIQ

Project Engineer

Al-Masar Al Hadkkat (Pvt) Ltd.
Al-Jouf

Email: nouman318@yahoo.com
B.E. (Civil) NED 09

PARVEZ A. NAUSHAHI

General Manager

Ground Engineering Contractors
P.O. Box 1053, Al-Khobar 31952
Email: gec@zajil.net

B.Sc. (CE) UETL 81, M.E © AIT 92

Senior Civil Engineer

Saudi Oger Ltd.

P.O. Box 1449, Riyadh 11431
Email: ghashmi@saudioger.com

- B.E. (CE), NED 1980

RAHEEL WAKEEL

Civil Engineer

Saadullah Khan Brothers

Al-Rossais Commercial Center, Riyadh

Email: rahil_wakil@hotmail.com
B.Sc. (CE) UET NWFP 06

REHAN-UL-HAQ

Construction Manager
Al-Khorayet Group of Co.
Riyadh

Email: rehan3015@hotmail.com

| B.Sc. (CE) AKU 01

SADAR DIN MUBARIK ALI

Principal Engineer

Saud Consult

P.O.Box 2341, Riyadh 11451
Email: sdari@saudconsult.com
B.Sc. (CE) UETL 90
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NAVEED ULLAH

Operations manager

Saudi Archtrodon Ltd.

P.O. Box 2242, Dammam 31451
B.Sc. (CE) UETL 89

OMER HAMID TAREEN

Senior Infrastructure Eng
Aachen Engg Consultant
Riyadh

Email: contactomer@gmail.com
BSc CE, UETL 02

PERVAIZ IQBAL QURESHI

Field Engineer

M/S Sharif KEC

P.O. Box 549, Riyadh 11391
B.Sc. (CE) 93

RAFIQ MUHAMMAD CHOUDHRY

Professor

Al Imam Mohammad Ibn Saud Islamic University
Dept of Civil Engg, Bldg #308, Office# SR40, Al I
(IMSIU), Riyadh 11432

Email: choudhry03@gmail.com

B.Sc UCET Lahore 90, MS AIT Thailand 95, PhD "
University China 07

REHAN JAMIL

Lecturer

Imam Abdulrahman Bin Faisal Univ, Dammam
College of Arch & Planning

Email: cvengr_rehan@hotmail.com

BE NUST 05, MS UET Taxila 10

ROZIA REHAN

Email: rozia_riaz11@hotmail.com
BE UET Peshawar 06

SAJEEL DURRANI
Resident Engineer

Hill International

Riyadh

Email: sajeel7 @hotmail.com

| BSc CE, UETP 96
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SAJID HUSSAIN

Infrastructure Engineer

Saudi Arabian Parsons Limited
P.O. Box 1174, Riyadh 11431
Email: sajidgondal@gmail.com
BSc Civil UETL 2004

SHABBIR A. KHOKHAR

Senior Technical Consultant

Saudi Industrial Development Fund
P.O. Box 4143, Riyadh 11149
Email: s.khokhar@sidf.gov.sa
B.Sc. (CE) UETL 70

SHAHID ANWAR

General Manager

Wilber Smith Associates

P.O. Box. 301285, Riyadh 11372
Email: sanwar@wilbursmith.com

BE HFU 84, M.E. ICUL 87, MBA City U 91

SHAIKH MOHAMMAD ASHRAF

Sr. Engineer

Military Works Dept. (MODA)
P.O. Box 20379, Riyadh 11455
B.E. (CE) NED 71, MEA GWU 79

SHEIKH AKHTAR HUSAIN

Chief Engineer/Quality Manager

Saudi Consulting Services (Saudconsult)
P.O. Box 2341, Riyadh 11451

Email: shaikh@saudconsult.com

B.E. (CE) NED 65, M.E UW 70

SYED ABDUL MAJEED SHAH

Project Manager

Elseif Engineering Contracting
P.O.Box 2774, Riyadh 11461
Email: s.majeed@el-seif.com.sa
BE (Civil), NED 74

SYED EHSAN HIKMAT

Structural Engineer

Omrania and Associates

Email: hikmat.ehsan@gmail.com

B.E. (Civil) NED 06, M.E. (Civil) NED 10

SYED GHULAM MUSTAFA SHAH

Project Engineer

Elseif Engineering Contracting Est.
P.O. Box 2774, Riyadh 11643

B.E. (CE) SU 72
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SARFRAZ AHMED

Project Engineer
Saudi Consulting Services
P.O.Box 2341, Riyadh 11451

' Email: enviroengr@hotmail.com
- B.Sc. (Civil) UETL 03, M.Sc. (Environ. Eng) UET]

- SHAFIQ AHMED

Resident Engineer

. RPMC (Railway Project Management Co.)

PO Box 3900, Riyadh 11481
Email: samt892@yahoo.com
B.Sc. (CE) UETL 73

SHAIKH AZHAR ALI

Director

Sinsina Corner Co.

PO Box 1050, Jubail 31951
Email: azhar@zealcomeng.com
B.Sc. (CE) UETL 92

SHEHZAD KHAN

Project Manager

Paradigm Construction Company
Hai Alkhaleej, Riyadh

B.Tech Preston Uni 13

SHEIKH MUHAMMAD SABIR

Steel Structure Design Engineer
SYSTRA

Alwazarat, Riyadh

Email: zikash@ymail.com

B.E, NED 00

SYED ABID ALI ABID

Project Manager

Abdulla H. Al-Mutawa Sons' Holding Co
P.O Box#10, Saihat 31972

Email: syedabid932@yahoo.com

B.Sc (Civil), UETL 02

SYED FAIZ AHMAD

Chief Structural Engineer

Saudi Oger Ltd.

GPCD-8413, P.O. Box 1449, Riyadh 11431
Email: syedfaiz23 @hotmail.com

B.E. (CE) NED 79, M.E (Str.) AIT 82

SYED HAIDER BUKHARI

Structural Site Engr.

Dar Al-Riyadh

Riyadh

Email: syed.bukhari@daralriyadh.com

B.Sc. (CE) UETL 04, M.Sc. (Const) HWU 11
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SYED MOHAMMAD ALI

Geotechnical Engineer

Keller - Turki Co. Ltd.

P.O. Box 718, Dammam 31421
Email: kaller-turki@atco.com.sa
M.Sc.(CE) KFUPM

SYED WASI IMAM

Sr. Project Manager (Civil)

Saudi Consulting Services (Saudconsult)
P.O. Box 1293, Dammam 31431

Email: imam_wasi@hotmail.com

B.E. (CE) NED 77

TARIQ JAMAL KHAN
CIVIL ENGR

RASHID ENGG

P.O.Box 4354, RIYADH 11491
Email: tarigjamal@yahoo.com

DACE 68, W Pak TE, BSc 73, PU, MICE 75, IE PAK

UMAIR ASHRAF

Civil Engineer

Saadullah Khan Brothers

Al-Rossais Commercial Center, Riyadh
B.Sc. (CE) UETT 07

WAQAR UL HAQ

Senior Civil Inspector
Louis Berger Group

~ Riyadh

~ Email: waqarul_haq@hotmail.com
Btech CE, Preston U ISB 09, MSc UoP 06

WAQAS SARWAR

Senior Infrastructure Engineer

Saudi Arabian Parsons Limited

P.O. Box 1174, Riyadh 11431

Email: waqas.sarwar@saudiparsons.com
BSc Civil UETL 02, MSc Civil UETT 08

WASIF ALI

Project Engineer

Saudconsult

P.O.Box 2341, 11451 Riyadh
Email: wasif92ali@gmail.com
" BSc Civil, UET Taxilla 14

ZAHEER ABBAS SARDAR KHAN

Geotechnical & Proposals Eng

Ground Engineering Contractors (GEC)
P.O.Box 1053, Al-Khobar 31952
Email: gec-kho@gecsaudi.com
B.Sc(Civil) UETL 11
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SYED SAMIUDDIN AHMED

Civil Engineer

Saudi Consulting Services (Saudconsult)
P.O. Box 1293, Dammam 31431

Email: ahmeds@arrazi.sabic.com

B.E. (CE) NED 79

SYED ZAHIR-UL-HUSNAIN SHAH

Business Development Manager

Al Osais

P.O. Box 13376, Dammam 31493
Email: zshah@osais.com

B.E. (CE), OBU. 92, MBA CUL. 94

TAUQIR AHMED

Assitant Professor

Imam Univeristy

Civil Engineering Dept, Imam university Ryd
Email: taugirahmeduet@gmail.com

B.Sc UETL 04, M.Sc and PhD U of Tokyo 12

USMAN ILYAS

Civil Engineer

Saudi Consulting Services - Saudconsult
P.O. Box 2341, Riyadh 11451

Email: uvilyas@saudconsult.com

BSc U of South Asia, LHR 14

WAQAS AHMAD KHAN

Project Engineer (Civil)

Saudi Consulting Services
P.O.Box 2341, Riyadh

Email: khan_sam34@yahoo.com
B.E. (Civil), UET Taxila 06

WAQUAS BIN TARIQ

Planning Engr.

Sinsina Corner Co. for Contracting
PO Box 1050, Jubail 31951

Email: waqas.bin.tariq@hotmail.com

y B.Sc. (CE) UET Tax 03

ZAFAR HAYAT

Project Controls Manager
EllisDon Project and Construction Management
PO Box 93228, Riyadh 11481
Email: zafarhayat@live.com
BSc Civil, UETP 96

ZAINULABDIN PATHAN

Senior Civil Engineer

Saudi Electric Company

P.O. Box 63221, Riyadh 11516
Email: pathanzain@hotmail.com
B.E. (CE) NED 71
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AWAIS MAHMOOD

Assistant Professor

King Saud University, Riyadh

Ummul Hammam (West), Riyadh

Email: mawais@ksu.edu.sa

MS EMU Turkey 03, PhD KSU Riyadh 14

HAMZA KHALID

Software Development

M. A. Al-Azzaz Inspection and Testing Services
Email: hamza@maaz.com.sa

B.E. (Comp) SSUET 05

IMRAN ZAHEER

Executive Manager

Mobily

Riyadh

Email: imzaheer@gmail.com

. BS State UNY 03, PGD Harvard 14

KHURRAM SHAHID QURESHI

Sales Engineer

Apral International Group

P.O. Box 27045, Riyadh 11417
Email: ksq_2000@yahoo.com
B.Sc. (Comp E) AUM 96

MOHAMMAD ADNAN AZAM

Communication Engineer
SIEMENS

Al-Raja Tower, Khobar
Email: addiazam@gmail.com
B.Sc. (CmpE) SSUET 06

MOHAMMAD ANEEQ KASHAN

Network Engineer

SIEMENS Ltd.

P.O. Box 27503, Riyadh 11427

Email: aneeq.kashan.ext@siemens.com
B.S. (CS) SSUET 06

MUHAMMAD FARAZ KHAN

Director

Ather Telecom

Olaya

Email: faraz@ather-telecomsolutions.com
B.Sc. (CS) UOSA 98

NAUFAL BIN SAAD AL-HUSSAINI

Inspection Engineer

M. A. Al-Azzaz Inspection and Testing Services
P.O. Box 31172, Al-Khobar 31952

Email: naufal@maaz.com.sa

BE (Comp) SSUET 10
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HAMZA JAWAID NIAZI

Senior Technical Consultant
SSBS

Email: hamzajawaid@gmail.com
B.Sc. (CmpE) UMTL 03

IMRAN RASUL

Solution Architect

Nokia Solutions & Networks

Tatweer Towers B2, P.O. Box 340, Riyadh 11351
Email: imran.rasul@gmail.com

B.S. (CS), UETL 04

IRTAZA GHAFOOR

Managed Services Delivery Lead
Huawei Technology Ltd
C-Center Riyadh

Email: irtazag@hotmail.com
B.S. (CS) MAJU 02

MIAN ABDUL HAMID

IS & Governance Consultant
Saudi Electricity Co.

Riyadh

Email: hamid1947 @hotmail.com
B.E. (CS) NED 96

MOHAMMAD AHSAN KHAN

Product Manager

Mishaal Al Sudairy Office
P.O. Box 87881 Riyadh 11652
Email: ahsan@mso.com.sa
B.S. (CS) SSUET 06

MOHAMMAD HASEEB NAZ

Computer Engineer

LM Ericsson

P.O. Box 6121, Riyadh 11442
Email: naz_haseeb@hotmail.com
B.S. (Comp E) EMU Cyprus 2000

MUHAMMAD YOUSAF ISMAIL

Project Manager-GIS Consultant
Geo Tech Consulting Group
Riyadh

Email: engmyousaf@gmail.com
B.Sc. (Comp) NEU CYP 02

OMAR AKBAR

QA /QC Manager

Al Falak Electronic Equipment & Supplies
PO Box 31172, Khobar

Email: omar_akbar@alfalak,com

B.E. (CE) SSUET 06
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QAMAR UL ISLAM RAJA MUHAMMAD ADBULLAH ASLAN
System Analyst System Engineer
International Systems Engineering Ather Telecom
P.O. Box 54002, Riyadh 11514 Olaya
Email: gamar@ise-1td.com Email: raja593@yahoo.com
B.Sc. (EE) UETL 80, M.E. RPI 82, MBA Bir.U 91 a B.E. (IT) UETT 06, M.Sc. (IT) BIT 10

RIZWAN MEHMOOD SYED SALMAN SHAFIQ

System Analyst & Designer Senior Advisor
: Visual Sof Saudi Telecomm. Company
' 4 PO Box 11669, Al-Jubail 31961 P.O. Box 84681, Riyadh 11681
Email: rieeriz@yahoo.com Email: sshafiqQ2000@hotmail.com
| \§ B.S. (CS) Infomate Lah 00 ~ MBAIBA 79, M.S (Comp E) USC 84
’ _:_'

TAQDEES AHMED SIDDIQI WAQAS ASAD KHAN
LEAD SERVICES BUSINESS MANAGER Sr. Product Specialist Engr.
Nokia Solutions & Networks (NSN) o | ABB Power Generation & Water

Tatweer Towers B2, P.O. Box 340, Riyadh 11351 | | 5th Floor Legend Tower

, Email: tagdees@gmail.com Email: waasad@gmail.com
)EH M.Sc. (CS), Punjab Univ 93 B.E. (Comp) SSUET 03
i il i

ZAHOOR ALI KHAN

Lecturer

College of Applied Medical Sciences, KSU

P.O. Box 13128, Riyadh 11493

Email: zali@ksu.edu.sa

M.S. (CmpE) UET Taxila 06, MS (Elect.) QAU 2000,

Harrapa

Harrapa is an archaeological site in Punjab, Pakistan, about 24 km (15 mi) west of Sahiwal. The site takes its name from a modern village
located near the former course of the Ravi River which now runs 8 km (5.0 mi) in north. The site of the ancient city contains the ruins of a
Bronze Age fortified city, which was part of the Indus Valley Civilization centered in Sindh and the Punjab, and then the Cemetery H culture.
The city is believed to have had as many as 23,500 residents and occupied about 150 hectares (370 acres) with clay brick houses at its
greatest extent during the Mature Harappan phase (2600-1900 BC), which is considered large for its time. Per archaeological convention
of naming a previously unknown civilization by its first excavated site, the Indus Valley Civilization is also called the Harappan Civilization

The Indus Valley Civilization has its earliest roots in cultures such as that of Mehrgarh, approximately 6000 BC. The two greatest cities, Mo-
henjo-daro and Harappa, emerged circa 2600 BC along the Indus River valley in Punjab and Sindh. The civilization, with a possible writing
system, urban centers, and diversified social and economic system, was rediscovered in the 1920s also after excavations at Mohenjo-daro
in Sindh near Larkana, and Harappa, in west Punjab south of Lahore. A number of other sites stretching from the Himalayan foothills in east
Punjab, India in the north, to Gujarat in the south and east, and to Pakistani Balochistan in the west have also been discovered and studied.

The Indus Valley civilization was mainly an urban culture sustained by surplus agricultural production and commerce, the latter including trade
with Sumer in southern Mesopotamia. Both Mohenjo-Daro and Harappa are generally characterized as having “differentiated living quarters,
flat-roofed brick houses, and fortified administrative or religious centers. The weights and measures of the Indus Valley Civilization, on the other
hand, were highly standardized, and conform to a set scale of gradations. Distinctive seals were used, among other applications, perhaps for
identification of property and shipment of goods. Although copper and bronze were in use, iron was not yet employed. “Cotton was woven and
dyed for clothing; wheat, rice, and a variety of vegetables and fruits were cultivated; and a number of animals, including the humped bull, were
domesticated, as well as “fowl for fighting”. Wheel-made pottery—some of it adorned with animal and geometric motifs—has been found in pro-
fusion at all the major Indus sites. A centralized administration for each city, though not the whole civilization, has been inferred from the revealed
cultural uniformity; however, it remains uncertain whether authority lay with a commercial oligarchy. Harappans had many trade routes along the
Indus River that went as far as the Persian Gulf, Mesopotamia, and Egypt. Some of the most valuable things traded were carnelian and lapis lazuli.
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AAMER SAEED

Country Mgr. Sales & Marketing
TIEPCO

P.O. Box 2705, Dammam 31461
B.Sc. (EE) UETL 95

ABDUL BAQI KHAN

Lecturer / Tech Trainer

Royal Commission Yanbu & Jubail
Email: jic.abdulbaqi@gmail.com
BE UETL 88, MS SBU UK 94

ABDUL GHAFOOR KHAN

Chief Electrical Engineer

Rashid Engineering

P.O. Box 4354, Riyadh 11491

B.E. (PESH), B.Sc Hons. M.Sc UK, SMIEEE

ABDUL HAFEEZ MUGHAL

Electrical Engineer

Min. of Defence & Aviation (Air)
P.O. Box 16431, Riyadh 11464
B.E. (EE) MUET 83

ABDUL HASEEB SHAFIQ

Technical Consultant - E&I

Eram International

Street 5, Al Tobaishi, Dammam -32233
Email: abdulhaseebb@gmail.com

BE NED Karachi 08

ABDUL MAJEED KALAIR

Electrical Engineer

Saudi Consulting Services (Saudconsult)
P.O. Box 1293, Dammam 31431

Email: Kalair.a.m@saudconsult.com
B.Sc. (EE) UETL 71

ABDUL QAYOOM MEMON

Distribution Engr.

Saudi Electricity Company
Email: jani_memon1@yahoo.com
B.E. NUET 98, M.E. AIT 05

ABDUL RAHMAN LALDIN

Consultant

Saudi Electricity Company

SEC HQ, Granada Tower Al F-10, P.O.Box 22955, Riy
Email: arlaldin@hotmail.com

B.Sc. (EE) EPUET 70, M.S (EE) KFUPM 83, M.Eng (I
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ABBAS RAZA

Engineer

Apral nternation

Riyadh

Email: abbasraza2002@hotmail.com
B.Sc. (EE) UETL 73

ABDUL GHAFOOR

Superintendent, Electrical

. SRACO

Email: abdulghafoorO1 @hotmail.com

| B.Sc. (EE) CET 83

ABDUL HAFEEZ ANJUM

Senior Design Engineer
China GEO Engineering

P.O. Box 85, Jubail 31951
Email: ahasiddah@gmail.com
B.Sc.(EE) UETL 1990

ABDUL HANNAN

Estimation Engineer

Adwan Marketing Co. Ltd.
P.O. Box 64273, Riyadh 11536
B.Sc. (EE) AUM 94

ABDUL JALAL

Technical Manager

Saudi Services for E'M Works Co. Ltd.
P.O. Box 6341, Riyadh 11442

Email: jalal_roshan@hotmail.com
B.Sc (EE) UOP 73

ABDUL MATEEN AZMI

Sales&Marketing Manager

Saudi Scaffolding Factory

Roll Form Division, P.O. Box 2194, Khobar 31952
B.Sc. (ME) DIT 75

ABDUL QAYYUM

Sr. Electrical Engineer
Ansaldo

P.O. Box 4430, Riyadh 11491
Email: ansaldo@nesma.net.sa
B.Sc. (EE) UETL 70

ABSAR KAREEM

Project Manager NPO

Nokia Solutions & Networks (NSN)

Tatweer Towers B2, P.O. Box 340, Riyadh 11351
Email: absarkareem@yahoo.com

BE (EE), UETL 00




ANIS-UR-REHMAN

Site Engineer

Services & Solution LTD. KSA
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“Let our advance worrying become advance thinking and planning.” ~ Winston Churchill

UMER AHSAN

Mechanical Inspection Engr.
Al-Azzaz

P.0.BOX 31172 KHOBAR 31952
Email: umar@maaz.com.sa

B.E. (ME) UETL 10

USMAN AHMAD

Production Manager

M/S Al-Shahrani Factory/MOTS
P.O. Box 8620, Riyadh 11632
Email: usman@mots.com.sa
B.Sc. (ME) UETL 07

YASIR IRSHAD

Engineer

Olayan Descon Industrial Company Ltd.

P.O. Box. 10108, Jubail 31961
Email: nust_yasir@hotmail.com
B.E. (ME) NUST 06

ZAFAR AHMED TALPUR

President

Al-Hamrani - Fuchs Petroleum Ltd.
P.O. Box 7103, Jeddah 21462
Email: ztalpur@fuchs.com.sa
B.Sc. (ME) UETL 66

ZAHEER UDDIN AHMAD

. Director

Saudi Plastic Factory

. P.O.Box 759, Riyadh 11421

Email: spfl @awalnet.net.sa
B.Sc (ME) UETL 76

ZUBAIR AKHTAR

Senior Mechanical Engineer
SWCC

P.O. Box 5968, Riyadh 11432
Email: zakhtar54@hotmail.com
B.E. (ME) NED 76

Planning

“It's a bad plan that admits of no modification.” ~ Publilius Syrus
“Plans are worthless. Planning is essential.” ~ Dwight D. Eisenhower

“Expect the best, plan for the worst, and prepare to be surprised.” ~ Denis Waitley
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“Plans are only good intentions unless they immediately degenerate into hard work.” ~ Peter Drucker
“A good plan today is better than a perfect plan tomorrow.” ~ Proverb

“First, have a definite, clear practical ideal; a goal, an objective. Second, have the necessary means to achieve your ends; wisdom,
money, materials, and methods. Third, adjust all your means to that end.” ~ Aristotle

“Those who plan do better than those who do not plan even though they rarely stick to their plan.” ~ Winston Churchill

“If you don’t know where you are going. How can you expect to get there?” ~ Basil S. Walsh

“*
A good plan
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Where applicable, authors are also responsible for obtaining clearance from their employers.

Due Dates

Arficles should be submitted to the members of the Editorial Board electronically no later than

31st March 2019. Please ensure that IEP-SAC acknowledge with the receipt of the manuscript.

TARIQ AHMED SHEIKH

Senior Engr/Gas Turbine spcl.
Saudi Electric Company SEC-SOA

TARIQ MEHMOOD

Senior Researcher (RP)

SABIC (Research & Technology)
PO Box 11669, Jubail City
Email: mehmoodtq@sabic.com
B.E. (MET) NED 79

T IEP-SAC Journal 2018-19 149




150 W

g % ABDUL AZIZ SAQIB

. Sr. Staff Telecom. Advisor

| Royal Saudi Air Force

P.O. Box 59742, Riyadh 11535

_ Email: abdulaziz_saqib@hotmail.com

B.E. (Aero) NED 77, M.A.(Economics) KU PK

AHMAR SHAFI

Director Telecomm. Dept.

KFUPM

KFUPM

Email: ahmar@kfupm.edu.sa

B.E. (EE) NED 97, MS KFUPM 99

FAHAD MAHBOOB

Technical Support Manager

PELCO

Riyadh

Email: eng_fahad_mahboob@hotmail.com
B.E. (ES Opt Comm) GIKI 02

HAFIZ IMDADULLAH

Expediting Engineer

Snamprogetti Saudi Arabia

AL-HUGAYET TOWER, AL-KHOBAR 31952
Email: hafiz.engineer@hotmail.com

B.Sc. (Petr) UETL 07

IFTIKHAR ALI

Telecom Engr

Saudi Consulting Services
Email: iffi.ali.pak@gmail.com
BE Telecom, Air Univ, ISB 09

IMRAN KHAN MALIK

Planning Engineer

Olayandescon

Jubail

Email: ikmalik@olayandescon.com
B.E. (Ind.E)) MUET Jam 03

KHURRAM SHEHZAD

Sr. Geotechnical Engineer

Ground Engineering Contractors (GEC)
P.O.Box 1053, AlKhobar- 31952
Email: gec-kho@gecsaudi.com

MAQBOOL HUSSAIN

Environmental Engineer

Saudi Consulting Services

P.O. Box 2341, Riyadh 11451

Email: magboolsa@yahoo.com

M.Sc. (Env E) MSU98, M.Sc (Chem) QAU 92

B.Sc Asian Inst. Thailand 08, M.Sc U of Alberta, Can 1

IEP-SAC Journal 2018-19

Discipline

Costing & Planning Engr.
Sinsina Corner Co.

PO Box 1050, Jubail 31951
Email: anaeem@alsinsina.com
B.Sc. (Mechatronics) UETL 04

AKBAR ALI

Planning Engineer

Al Barrak Industrial Services
Jubail Support Industrial, KSA
Email: akbar.nus@gmail.com
B.E. NED 06, M.Sc. NU SPR 09

FARHAN AHMED

Email: farhan_1232@hotmail.com
B.E. Petroleum, NED 13

HAROON HAIDER KHAN

Manager Business Dev

Alsanad Co. Ltd

PO Box 1834, Al-Khobar 31952
Email: haroon@alsnad.com
B.E. (Mechatronics) NUST 02

IFTIKHAR NADEEM

Advisor, Information Tech.
KFUPM

P.O. Box 531, Dhahran 31261
Email: ifti@kfupm.edu.sa
M.Sc. (Sys E) KFUPM 92

KAFEEL AMEEN KHAWAJA, DR.

Production Engineer

Turky Trading & Contracting Ltd.
P.O. Box 31269, Al-Khobar 31952
Email: kafeel.khawaja@talk21.com
B.E. KCL 97, M.Sc KCL 98, PhD 05

MAAZ SHOAIB

MARIYA ANWAR

Email: mariyamalik3 @gmail.com
BE Structural Engg UET Taxila 05




MAZHAR MUZAFFAR

SMT Engineer

Comptel

Mursalat Compound, Riyadh
Email: mazharsharig@hotmail.com
B.Sc (CS), NICE U, Karachi 00

MOHAMMAD AZAM RANDHAWA

| MOHAMMAD OMAR BAIG

- Calibration Engineer

Muhammad Abdullah Al Azzaz
Alkhobar

Email: omerbaig2009@gmail.com

BE Industrial Engg, U of Mgmt & Tech 15

MOHAMMED ZIAUL ISLAM

Training coordinator

National Industrial Gases Co SABIC
P.O. Box 10110, Jubail 31961
Email: islammz@gas.sabic.com
B.Sc. (Ind. Eng) MEU 77

MUHAMMAD BILAL AHMAD
Senior Engineer, Q & 1

Ghazlan Power Plant, Rahima, Ras Tanura

Email: 91602@se.com.sa

BSIE, Adamson U 95, MSME, U of ST, Philippines 97

- MUHAMMAD IRFAN SULEMAN

Quality Assurance Engineer

Pan Gulf Holding Company-Khobar
4th street, Thogba, Khobar

Email: misulemanmeo@gmail.com
BE Environmental, UETL 09

MUHAMMAD NAVEED FARUQUI

Manager Plant and Equipment
AETCON

Riyadh

Email: naveedfaruqui37@gmail.com
B.E. NED 96

NADEEM RAHIM BAKHSH

Urban Planner

Saudconsult

Hara, Riyadh

Email: nadeembaksh@yahoo.com
BSc City Plan. 00, MSc 02, UETL

IEP-SAC Journal 2018-19

Discipline

MOHAMMAD ARSALAN JAWED

Industrial Engineer

Saudi Readymix Concrete Company

Al Bandariyah, P.O. Box 31839, Al Khobar 31952
Email: arsalanjawed45@gmail.com

BE PNEC, NUST (Karachi) 15

MOHAMMAD JAMAL-UD-DIN

1&C Engineer

'"Weatherford

Email: jamal.mct@gmail.com
B.Sc.(Mechatronics) UETL 08

MOHAMMAD USMAN LATIF

Sales Director

SIEMENS

PO Box 719, Khobar 31952
Email: usman.latif@gmail.com
B.E. (Ind. E) NED 98

MUHAMMAD ASLAM BROHI

Construction Engineer
AETCON

P.O.Box 250974, Riyadh 11391
Email: aslambrohi@hotmail.com
B.E. (Ind) MUET 93

MUHAMMAD DANISH FARAZ

Procurement Engineer

Olayan Descon Industrial Company Ltd.
P.O. Box. 10108, Jubail 31961

Email: mdfaraz@olayandescon.com
B.E. (Ind.E) DCET 07

MUHAMMAD JAWAD ALI

Technical Manager (Metrology Div)

M. A. Al Azzaz Co.

P.O.Box 31172, Alkhobar

Email: jawadali29@hotmail.com

BSc Industrial & Manufacturing, UET Lahore 06,
10

MUHAMMAD SHAKIL

Project Engineer

SIEMENS

Al-Rajhi Tower 7th fl Dammam-Khobar Highway
Email: muhammad.shakil@gmail.com

B.E. NED 01, M.Sc. KFUPM

NOMAN ULLAH

Master Student

KFUPM

KFUPM Student residence

Email: nomanullah786@yahoo.com
BE I&ME NUST 14

WWWw.1ep-sa.org ARESI
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SAAD MEHMOOD SIDDIQUI
QA & QC Engineer

Obeikan Technical Fabrics
Industrial City , Riyadh

Email: sms6683@gmail.com
B.Sc. (Textile Engg) TIP 07

SHARFUDDIN S. MALIK

Sr. Landscape Engineer

Saudi Consulting Services

P.O. Box 2341, Riyadh 11451

Email: sharf950@yahoo.com

B.Sc. (Agr) Hons. POP 71, M.Sc (Agr) Hons. UOP 86

SUMIYA EBRAHIM

Email: sumaiyachotani@gmail.com
BCIT NED Kar 15

TARIQ HUSSAIN YOUSAF ALI

Riyadh
Email: tariq.hussain16@gmail.com
BE EE, UET Lahore 2007

TAZIM HUSSAIN KAZMI

Instructor

General Authority of Civil Aviation (GACA)
P.O. Box: 15441, Jeddah 21444

Email: tazimkazmi@yahoo.com

B.E. (Avionics) PAF KU 71, MBA USA 97

USAMA BIN WASEEM

Operational Analyst

Muhammad Abdullah Al Azzaz
Adjacent to Askan, Dammam

Email: usamawaseem23 @gmail.com
BE Petroleum, UET Lahore 14

WAQAR AHMAD

ISP Engineer

Nokia Solutions & Networks (NSN)

Tatweer Towers B2, P.O. Box 340, Riyadh 11351
Email: waqar_ahmad@hotmail.com

B.Sc (CS), Preston U 06

Discipline

SAHER AFTAB AHMED

Email: saher_aftab2006 @hotmail.com
BS Textile Engg 15

SOHAIB ZAMAN KHAN

Project Engineer

Yokogawa Saudi Arabia Co.

PO BOX 3368, Al-Khobar 31952
Email: suhaibzamank@hotmail.com
B.S. (Mechatronics) UETL 04

SYED HARIS ALI

Planning Engineer

Olayan Descon Industrial Co.
Jubail, KSA

Email: sharisalis@hotmail.com
B.E. DCET 06

TARIQ SHAHZAD ALI AHMED

Manager Operations

Al-Shareef Factory for Cartoon Containers
Rabwa, Riyadh

Email: ehspurt@gmail.com

B.Sc. (Ind. Engg) UETL 03

UMAR MUNIR

S&S Engineer

TIG-TESCO

Khobar

Email: engr.umer@tig-tesco.com
B.E. (Mechatronics) AIRU 08

USAMAH BIN TARIQ

System Engineer

Ather Telecom

Olaya

Email: usamah.bin.tarig@gmail.com
B.Sc. (TELCOM) MAJU 10

Change
“It is change, continuing change, inevitable change, that is the dominant factor in society today. No sensible decision can be made any
longer without taking into account not only the world as it is, but the world as it will be.” ~ Isaac Asimov
“Change is not made without inconvenience, even from worse to better.” ~ Samuel Johnson
“It is always easier to talk about change than to make it.” ~ Alvin Toffler
“It must be considered that there is nothing more difficult to carry out nor more doubtful of success nor more dangerous to handle than to
initiate a new order of things.” ~ Machiavelli

”
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@The dnstitution of Tngineers JHPakistan

HQ Office, Engineering Centre, Liberty Roundabout, Main Bvd., Gulberg Ill, Lahore 54000
Founded in 1948 and Registered Under Societies Act XXI of 1860

(Recognized by the Government of Pakistan)

Affix latest passport

HEEEEEE NN ER

|
2. Father's Name l l | | I
|

3. NIC Number HER

4, Permanent Address

5. Present / Postal Address

6. Telephone Number Office: Baeidancs:

Maobile: E-mail:

7. BASIC EDUCATION Year

Certificate/Degree Obtained

College & University

8. ENGINEERING EDUCATION Year

Degree Obtained

College & University
8. POST-GRADUATE EDUCATION
Degree Obtained Year

College & University

10. PROFESSIONAL TRAINING &
NAMES OF ORGANIZATIONS

WHERE OBTAINED

11. MEMBERSHIP(S) OF OTHER

PROFESSIONAL BODIES, IF
ANY.

12. PRACTICAL EXPERIENCE

Sg‘ Organization Position Held From To ‘E:-Ia
1.
2.
3.
4.
5.
6.
7.
TOTAL YEARS
PLEASE ATTACH A COPY OF DETAILED BIO-DATA
13. Class of membership in which admission is sought:
Chartered Engineer Fellow Member Associate Affiliate Subscriber

Current Membership Number
PEC Registration Number

Applicant's Signature



Proposer's Name (in block letters) Signature Date Class of Membership

Seconder's Name (in block letters)

Jsaeier Transfer MemLtir:rship
Grade of Membership Fea Fwellmv (M-::%-,e my Entrance| =~ Fee || peg| feefor Aé'ﬂf' g I?-Lg’mt; Total
General Requirements I Fee [Memberto Pakistan it eriificate | - lola
Chartered | Years Fell . Scription Fee
Engineer ellow Engineer
Readers Club
Rs. Rs. Rs. Rs. Rs. Rs. Rs. Rs.
1. Chartered Engineer
(A) Must be a Fellow of IEP
(B) Must be holding, or must have held in the
past, positions of high responsibility in the
Engineering profession, fora minimum of 20 22 45 = - 2000/ 1500/- - 200/- 3700/-
years.
2. Fellow

Must have all the qualifications of a Member and
must be holding or must have held, in the past,
position(s) of high responsibility in the
Engineering profession for a minimum of 10
years. The applicant must have at least one 40 - 1000/- 2000/ 1500/~ - 150/- 4650/-
technical paper (published in a journal of
repute) to his credit.

Please enclose four hard copies and one soft
copy of the technical paper for IEP's record.

3. Member
Must be in possession of: 21 | 150/ - = 1500~ | 100~ | 100~ | 1850~
{A} SectionA& BofIE(Pak), or 150/- 1100/~ | 1500/- - 100/~ | 2850

(B) Degree in Engineering from any
recognized University, or

(C) Any other qualifications exempting
the applicant from the above.

4. Affiliate

Must be an engineer, or a person, or a body of
persons not belenging to other categories of
corporate membership, whose interests are 25 2000/- 1500/~ . 150/- 3650/-
related to engineering profession by virtue of
his/her occupation.

5. Subscriber
Any Business Enterprise, Company,
Government Department, Registered Film or

individual not eligible for Fellow, Membership, 30
Affiliate Membership or students Membership (For .- .- 5000/ 1500/- .- 150/- 6650/-
who wishes to be so attached with IEP. Individual)

N.B.: 1. Proposer & Seconder must be Corporate Members of IEP.

2. This Application Form must be properly filled in and signed by the applicant,
proposer and seconders & submitted to the H.Q. Office through the Local
Centre concerned, together with attested copies of the Matriculation
Certificate, Engineering Degree & CNIC Copy.

3. Please enclose a bank draft or crossed cheque in favor of IEP HQ for:

a) Life Membership Fee

b) Subscription for IEP Journal "The Pakistan Engineer"

c) Fee for Life Membership of Readers Club to receive monthly Journal of
IEP as and when published.

d) Diploma Fee

4. When applying for fellowship of |.E.P. please quote current Membership
Number.

5. Only Members of IEP are eligible for Fellow Membership.

If the applicant is not already a member of the Readers' Club.
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A B Contracting 3 Knowledge Core C4
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Aquarius 7 NNC 33
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mIE The Institution Of Engineers Pakistan Saudi Arabian Center

snu.fi‘lk'ﬁL?ATN’i?m DIRECTORY REGISTRATION FORM

Please Cross (X) the applicable:

D New Entry D Data already sent is correct D Amendment (Please write only Name, Branch, and Amendment)

4 I
INITIC e
Branch (e.g. Civil, Electrical) WO
PHOTOGRAPHS
1.75" X 2.25"
Are you a member of I[EP? []Yes [INO

(PASTE 1, STAPLE 1)

If the answer to the above question is “Yes” then please fill up the following:

a) Grade (Fellow, Member etc.)

b) Membership No. - /
c) Year

d) Center that granted membership

Qualifications (Please begin with Engineering Degree and list up to the highest qualification)

Degree Institution Year
Present DeSINatiOn ................ccooooooiiioeoeeoeceooeeeeeeeeeeeeeeeee e
Present EMPIOYET | ..
Present AAIESS ...
Telephone Office ... Telephone Residence ...
IV ODILE Fax
EMail-1 oo Email2 oo
Permanent contact in Pakistan or elsewhere (with country, area, and postal code)
L5 1O COUNLY e
Telephone Residence ... Fax ..o

Please register my particulars in the next edition of IEP-SAC Directory of Pakistani Engineers in Saudi Arabia
You can insert Signature
SIGNALULE: ..o Date: ..o

Please hand in the completed form to any member of the IEP-SAC Local Council.



Two strong global brands -
Dorma and Kaba — have combined forces
to offer smart & secure access solutions.

Access
Solutions
Product
Clusters

Entrance Systems

Automated access solutions
- for convenient, automated
building access.

Safe Locks

Security locks — for optimal
protection of goods, valuables,
information or hazardous
substances against unauthorized
access.

Middle Eastand
Africa head office

info.mea@dormakaba.com

UAE office

KSA:

Riyadh office
Damam office
Jeddah office

Kuwait office

Headquarters: dormakaba

Group Hofwisenstrasse
24 8153 Rumlang,
Switzerland

www.dorm

Mechanical Key Systems

Optimal security with flexible
allocation of access rights —
for the best possible control,
low costs and greater
convenience

Interior Glass Systems

High-quality system solutions
made from glass - for a wide
range of everyday and office
applications.

Electronic Access & Data

Electronic access control and
workforce management - for
efficient access management,
security and data collection.

+971 48020 400

+96611464 9586|
1+ 966 13 864 8261
+96612 606 8177

+965 2471 6584

|
-

Door Hardware

Long-life, attractive door
technology solutions - for greater
on-site convenience, easy
assembly and reliable functionality
from a single source

Lodging Systems

Hotel locks and locking systems
as well as access management
solutions for holiday homes —
for reliable yet convenient and
efficient protection of all kinds
of property.

—

<,
d |

Services

Tailor-made services and cus-
tomized maintenance - for the
long-term functional integrity

of all types of access and security
solutions

Further
Products

Key Systems

Key blanks and key-cutting
machines as well as automotive
solutions ranging from vehicle
keys up to programming devices
- for every access situation

Scan

QR code
to explore
online

Movable Walls

Flexible, efficient partition wall
solutions - for individual space
configuration in hotels, confer-
ence centers, studios and other
venues.

www.dormakaba.com

We make access in life smart and secure.

As one of the world's top three companies for access control and security
solutions, dormakaba offers you everything you need for reliable and smart access
to buildings and rooms of all kinds.

With our comprehensive portfolio of high-quality products, solutions and services,
and over 150 years of experience, we are a trusted partner throughout every phase
of the building project — from the initial consultation to maintenance.

We are driven by our mission to develop products, solutions and services that make
life easier, creating both security and comfort.

dormakabar«



Knowledge Core

Future Institute of Technology

KNOWLEDGE CORE
Future institute of Technology

- Saint Clair College, Canada CSZC
- Towson University, USA S T
CHAMBER OF COMMERCE

- The University of Northampton, UK r|

- International College Turkey 2
Josll s5la> as,uw
THE FACTS WORKS

Top Value Group and Knowledge Core are thankful to:
+ Canadian Saudi Chamber of Commerce

* Top Events and Future Technology

* Techmind, EPEX and NKRL Research Lab

v Corporate Solutions and BMA International

v Spiritraft, K2 and EduCast Virtual System

www.knowledge—core.com info@knowledge—core.com
www.digiw.ca Tel: 011 2785567, 053 528 6689, 055 920 8114
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