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Course Specification of: Surface Facilities

General information about the course JJiall ¢ dalal) cila glaal)

1 o8l anl Surface Facilities
) Course Title
2 by R ey PNGE 454
) Course Code and Number
Credit Hours aalizall Cilelud) sy
3 U8l Badiaall cile Ll &l _palaa g.h& O bal/ gy Tot:a\f
' Credit Hours Lecture | Practical | Seminar/Tutorial Training
2 0 1 0 3
4 il ) Juadll g (5 gluall Fourth Level /second semester
) Study Level and Semester
5 (S35 ) Lhal) ALl cildlaial) PNGE 351
) Pre-requisites (if any)
(@25 o) dalaal) cilyllial) NA
6. Co-requisites (if any)
7 LAl 4_.& Gl @A @Al_s),d\ Petroleum and Natural Gas Engineering
Program (s) in which the course is offered
8 DAl a5 Al English
Language of teaching the course
9 A Al alas Semester wise
) Study System
10. _JJM‘ oA e Faculty of Petroleum and Natural Resources
Location of teaching the course
11, oA clial ga (9)ara ansd Prof. Abbas Mohamed Al-Khudafi
Prepared by
12 daalall Gulaae alic @Ju
Date of Approval

Course Description Al diay

4:‘)4&3“-‘)))5"“‘4“} I @ﬂh)))u\qﬁa}

This course deals mainly with theories and practice of surface production process and facilities.
Topics include production facility overview, two-phase separation of produced fluids and
facilities, three-phase separation facilities, treatment of separation oil, crude oil desalting facilities,
crude oil stabilization facilities, produced water treating facilities.

Course Intended Learning Outcomes (CILOS) Jall alad cila jia

After completing the course, the student will be able to: || 1o (e 1,38 QlUall ¢ 6% i g jal) A )3 (ha $ LYY 32y
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al. | ldentify the basic principles of separation -al
process.

a2. | Describe the modern techniques and technology —a2
in surface facilities.

bl. | Evaluate the optimum operating conditions of -bl
multi-stage separators for different produced
crude oil compositions

cl. | Design treatment equipment and separation -cl
facilities

c2. | Apply theory of equilibrium and fluid -c2
properties to estimate separation characteristics

d1. | Participate in team work effectively -dl

ralipall alail) Cila Aia pa ) jall aled Cily iia dag) ga

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)

DAl (e Ba pualall alaill il A

(Course Intended Learning Outcomes)

Tl (e B pualall alaill il A

(Program Intended Learning Outcomes)

al | ldentify the basic principles of separation
process.

A2 Define the basic concepts of petroleum
exploration, drilling and production as well as
demonstrate global and local safety And
environment impact on oil and gas operations.

a2 | Describe the modern techniques and technology
in surface facilities.

Ad Show the knowledge understanding of basic
principles of general culture.

bl | Evaluate the optimum operating conditions of
multi-stage separators for different produced
crude oil compositions

B1 Use the principles of engineering in
developing solutions to . practical petroleum
engineering and select appropriate

computer software for modeling

cl | Design treatment equipment and separation
facilities

C1 Carry out special engineering design in all
petroleum. engineering projects.

c2 | Apply theory of equilibrium and fluid
properties to estimate separation characteristics

Cc2 Analysis of well logs and well testing and
practice the. techniques for constructing
engineering graphics.

d1l | Participate in team work effectively

D1 Collaborate effectively within
multidisciplinary teams under stressful
environment and within constraints.

A g8l g alwil) g andeil) Ciliadi) iy alail) cila jia dag) ga

Alignment of CILOs to Teaching and Assessment Strategies

;ﬁjmuehﬂuﬁw\@bhg(N.ﬂug.bu.d\)uu\?hsaléphuy :YJi
First: Alignment of Knowledge and Understanding CILOs

agl) 5 8 all /) Rall iy e
Knowledge and Understanding CILOs

plail) g anlail) dpa) i)

Teaching Strategies

SR Al sl
Assessment Strategies
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al - | ldentify the basic principles of separation - Lectures
process. - Field trip
a2 - | Describe the modern techniques and - Selfand
technology in surface facilities. independent
learning

- Oral questions
- Quiz's
- Exams

2 98N 5 (i) Al iy (A A ) jlgall) Rl
Second: Alignment of Intellectual Skills CILOs

alad cila i dag) ga Ll

Liall) el jlgal) /el s e el g autatl) L) il o 551 Al sl
Intellectual Skills CILOs Teaching Strategies Assessment Strategies
b1- | Evaluate the optimum operating - Project - Project report
| conditions of multi-stage separators for - Tutorial evaluation
1 different - Class Discussions - Homework
- Practical Exam
- Quiz

Third: Alignment of Professional and Practical Skills CILOs

s 5811 9 i) Aanst) iy (Aaband) g digall il jlgeall) ) jal) alas cila e dag) ga <G

Gaal s Auigral) gl /) el Cla jia placl g patl) L) el 951 i) el
Professional and Practical Skills CILOs Teaching Strategies Assessment Strategies
cl- | Design treatment equipment and - Class discussion - Homework
separation facilities - Lecture - Practical exams
c2- | Apply theory of equilibrium and fluid - Project - Project report
properties to  estimate  separation - Tutorial evaluation
characteristics

Fourth: Alignment of Transferable (General) Skills CILOs

2 98 9 i) Aans) iy (Aalad) il jlgeall) ) jal) ala il e dagf ga slal

- Presentation
- Group discussions

LAl s A plail) g anlail) dpa) i) PP AR I W
Transferable (General) Skills CILOs Teaching Strategies Assessment Strategies
d1- | Participate in team work effectively - Project - Project report

evaluation
- Oral presentation

Course Content __dall 5 giaa

Theoretical Aspect ¢ Bl cuilal) cle gl g4

PCRY i ) il guda gal) de Al cile gua gal) e alelad) | alaill cila ia Jga)
Order <has gl) Sub Topics List galad) | Aghadl Skl
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Topic List/ Units Number | Contact (CILOs)
of Hours
Weeks
e Fluid Treatment Objectives
e Production and Separation
. of Well Fluids
1 Facliall;fyd(tj)(i/telz?’\r;iew o 'é’reatment anq Handling of 1 2 al,a2
eparated Fluids
e Additional Facility
Functions
e Separation theory and
separation calculations
. . 1 2
e Optimum separation
calculation
o Two-Phase(Liquid-Gas)
Separation
e Two-Phase Horizontal
Separators
e Two-Phase Vertical 1 2
Two-Phase Separators
2 Separation O_f e Spherical Separators alazbl,
Produced Fluids e Double-Barreled and Filter- cl,c2
and facilities Type Separators
o Comparison of Two-Phase
Separator Types 1 2
e Internal Components
e Operating Problems
e Sizing Two-Phase 1 2
Separators
e Theory of three phase
separation 1 5
e Three -Phase Horizontal
Three-phase Separators
3 separation e Three -Phase Vertical al,a2,cl,c2
facilities Separators
e Sizing Three -Phase 1 2
Separators
e  Operating Problems
4 Mid-term Exam 1 2 al,a2,bl
e Emulsions and Their
Treatment
5 Treatm_ent Of_ e OQil-Treating Equipment 1 2 al,a2,cl,c2
Separation Oil - Vertical Treaters
- Horizontal Treaters
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e Oil-Treating Equipment
o Electrostatic Treaters
e Chemical Treatment 1 )
e  Other Treating Equipment
e Sizing of Treating
Equipment
e Introduction
Crude Qil e Determination of salt
6 Desalting Facilities content in crude oil 1 2 al.az,clc
e Equipment description
Crude Qil e Introduction
7 Stabilization e Stabilization operations 1 2 al,a2,cl,c2
Facilities e Equipment
e Importance 1 2
e Theory of water treating
duced W e Description of produced
Produce ater water equipment
e Treating Facilities . Offshoge V\F/)ater disposal 1 2 alazclc2
equipment
. Des_ign of water treating 1 2
equipment
9 Final Exam 1 2 al,a2,bl,cl,c2
Ahadl) clelad) g gl 23e 16 32
Number of Weeks /and Contact Hours Per Semester
Practical Aspect (if any) (©aa9 &) Alaad) cile guda gall
. ¢ aleladi | L L
W0 il / Gaotadl) /Aaland) quladl) ,\Cf‘ul'r:z;:‘; dgadl “l*;:f"‘ ?
Order Practical / Exercises/ Tutorials topics Weeks Cl_?onltjz:gt Course ILOs
1 Separation calculations and optimum separation 5 4 bl.cl.c2.dl
pressure
2 Two-phase separator sizing (horizontal & vertical). 2 4 bl,cl,c2,dl
3 Three-phase separator sizing (horizontal & vertical). 2 4 bl,cl,c2,dl
4 | Crude oil treating equipment design. 3 6 bl,cl,c2,dl
5 Produced water treating equipment design. 2 4 bl,cl,c2,dl
6 | Design of one complete production facilities 2 4 bl,cl,c2,dl
7 Final Practical Exam 1 2 bl,cl,c2
Ahadl) cleliad) g auludl) Alaal 14 08
Number of Weeks /and Contact Hours Per Semester
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Teaching Strategies aaill g aslaill cliadi) i)

Class discussion

Field trip

Group discussions

Lectures

Presentation

Project

Self and independent learning
Tutorial

Tasks and Assignments <llsil) g dadisy)

(RSN

a ) gl /sl fsa) Sl £ g3 Tandl PR gae-wi alail) cla A
No Assignments/ Tasks (g Mark Week Due CILOs (symbols)
1 | Homeworks Individual 5 2,4,8,10,12 b1, c1,c2
2 | Project Cooperative 10 13 b1, cl,c2,dl
Total Score 4 s | 15 | |
Learning Assessment alzill auis
Ao e | alatl) Cila 30
Pep &Sﬂ\ PR Al asdil) &Ju\ da Al | A éJm CILOs (symbols)
No. Assessment Tasks Week due Mark Pmp,fig;?n of
Assessment
“lad<al) g ddadiaY) bl,c1,c2,d1
1 sl Ak 2,4,8,10,12,13| 15 10%
Tasks and Assignments
2 Quiz (1)JsS 6 2 1% al,a2.bl
Sl Ciual jLal 8 o
3 Midterm Exam 20 13% al,a2,bl
4 Quiz (2)JsS 12 3 2% al,a2,bl
() Juall) Al JLad) 15 0
2 Final Exam (practical) 10 % bl, c1,c2
(s ) Jual) g s 16 0
6 Final Exam (theoretical) 100 67% alaz,blclc2
Total Ay 150 | %100
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Learning Resources aiill jiuaa
Required Textbook(s) (s & 255 Y) Al aal all
1. Ken Arnold& Maurice Stewart, 1999, Surface Production Operations, 2nd Ed., Volume 1, Gulf
Publishing Company, Houston.
2. Abdel-Aal H. K &Mohamed Aggour, 2003, Petroleum and gas field processing, Marcel Dekker,Inc,
New York, USA.
Essential References saituall aal jall
1- Ken Arnold& Maurice Stewart, 2008, Surface Production Operations, 3d Ed., Volume 1,
Elsevier, USA.
2-Production handbook, Shell International Petroleum, 1991, vol. 6. Production operation, The
Haguem, UK.
Electronic Materials and Web Sites etc. < sy adl ga g 4 g 5<IY) jalaal)
1-https://en.wikipedia.org/wiki
2-https://wiki.aapg.org/Surface production_equipment
3-https://www.slb.com/well-production/processing-and-separation/production-facilities
4-https://petrowiki.org/Oil _and_gas_processing

Course Policies Jiall A dagial) cilubid) g Jay) gual)

1 Class Attendance 4sdsil) cildladl) ) g

- A student should attend not less than 75 % of total hours of the subject; otherwise
he/she will not be able to take the exam and will be considered as exam failure. If the
student is absent due to illness, he/she should bring a proof statement from
university
Clinic. If the absent is more than 25% of a course total contact hours, student will be
required to retake the entire course again

2 | Tardy Alal) jgezal)

- For late in attending the class, the student will be initially notified. If he repeated
lateness in attending class, he/she will be considered as absent.

3 | Exam Attendance/Punctuality ¢laie¥) kil s

- A student should attend the exam on time. He/she is permitted to attend an exam half
one hour from exam beginning, after that he/she will not be permitted to take the
exam and he/she will be considered as absent in exam.

4 | Assignments & Projects s jidall g cilivadl)

- In general one assignment is given to the students after each chapter; the student
has to submit all the assignments for checking on time, mostly one week after given
the assignment.

5 | Cheating (i)

- For cheating in exam, a student will be considered as fail. In case the cheating is
repeated three times during his/her study the student will be disengaged from the
Faculty.

6 | Plagiarism Jwidy)

- Plagiarism is the attending of a student the exam of a course instead of another

Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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student.

If the examination committee proofed a plagiarism of a student, he/she will be
disengaged from the Faculty. The final disengagement of the student from the Faculty
should be confirmed from the Student Council Affair of the university or according to
the university roles.

7 | Other policies ¢ A ctub

- Mobile phones are not allowed to use during a class lecture. It must be closed;
otherwise the student will be asked to leave the lecture room.
- Mobile phones are not allowed in class during the examination.
- Lecture notes and assignments might be given directly to students using soft or hard

copy.
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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Course Plan (Syllabus): Surface Facilities

Information about Faculty Member Responsible for the Course il tiui ¢e cilaglra

P Prof. Abbas Mohamed Abdo || (ue suui) dxisal) cilelud)
Name Al-Khudafi Office Hours
gl B, g lsall Hadhramout Universit . . . )
Location &Telephone No. || 9657-770254579 y Codd) || ) | DA | sl Y | el
SAT | SUN| MON | TUE | WED | THU
967739678710
& ”I:S nf;?"’"’ ‘ prof.abuahmad@yahoo.com

General information about the course Juiall & dale cila glaa

1 o8l ol Surface Facilities

' Course Title
5 4ad g ) 8all jay PNGE 454

' Course Code and Number

Credit Hours daalzall el eyl

3 o8l Badiaall cile Ll &) _palaa g.hﬁ Colal/ i i TOt:’:l[

' Credit Hours Lecture | Practical | Seminar/Tutorial | Training

2 0 1 0 3

4 el A Juadll g (5 ghall Fourth Level /second semester

' Study Level and Semester
5. Pre-requisites J&all Aald) cilathial) PNGE 351
6.| Co-requisite(<aag &) daalaal) cbllatall NA
7 oA AL Gy ) gl ) Petroleum and Natural Gas Engineering

' Program (s) in which the course is offered
8 SRl (a5 dad English

' Language of teaching the course
9 DA Qi (lsa Faculty of Petroleum and Natural Resources

' Location of teaching the course

Course Description il ciuaj
This course deals mainly with theories and practice of surface production process and facilities.
Topics include production facility overview, two-phase separation of produced fluids and facilities,
three-phase separation facilities, treatment of separation oil, crude oil desalting facilities, crude oil
stabilization facilities, produced water treating facilities.
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Course Intended Learning Outcomes (CILOS) ,iall alad cila A

After completing the course, the student will be able to: 10 A 138 CalUal) () 6% G g ) jiall Al 3 (e pLgiiY) day

al. Identify the basic principles of separation process. -al

a2. Describe the modern techniques and technology - a2
in surface facilities

bl. Evaluate the optimum operating conditions of -b1
multi-stage separators for different

cl. Design treatment equipment and separation -cl
facilities

c2. Apply theory of equilibrium and fluid properties -C2
to estimate separation characteristics

d1. Participate in team work effectively -dl

Course Content J_all (s gisa
Theoretical Aspect il cilal) cle g g4
. Ao )} Cile guda gal) a9 ¢ . . R or
PR e ’i s j‘ . 4 A Cle g gall £ gaad) Aladl) el
Order Topic List / Units Sub Topics List Week Due Contact Hours
Fluid Treatment Objectives
e Production and Separation
1 Production . 'Ol'freva\{[(raTI]IeEluallgg Handling of 1 2
Facility Overview Separated Fluids
e Additional Facility
Functions
e Separation theory and
separation calculations 2 2
e Optimum separation
calculation
Two-Phase o Two-Phase(Liquid-Gas)
. Separation
Separation of .
2 Produced Eluids e Two-Phase Horizontal
and facilities Separators
e Two-Phase Vertical 3 2
Separators
e Spherical Separators
o Double-Barreled and Filter-
Type Separators
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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Comparison of Two-Phase
Separator Types
Internal Components

Operating Problems
Sizing Two-Phase
Separators

Three-phase
separation
facilities

Theory of three phase
separation

Three -Phase Horizontal
Separators

Three -Phase Vertical
Separators

Sizing Three -Phase
Separators

Operating Problems

Mid-term Exam

Treatment of
Separation Oil

Emulsions and Their
Treatment

Oil-Treating Equipment

Vertical Treaters
Horizontal Treaters

Oil-Treating Equipment
Electrostatic Treaters
Chemical Treatment
Other Treating Equipment
Sizing of Treating
Equipment

10

Crude Oil
Desalting Facilities

Introduction
Determination of salt
content in crude oil
Equipment description

11

Crude Oil
Stabilization
Facilities

Introduction
Stabilization operations
Equipment

12

Produced water
treating facilities

Importance
Theory of water treating

13

Description of produced
water equipment
Offshore water disposal
equipment

14

Design of water treating
equipment

15

2

9

Final Exam

16

2

Prepared by
Assoc.Prof. Adel Al-
Matary

Quality Assurance Unit
Assoc.Prof. Adel Al-Matary

Dean of the Faculty
Assoc.Prof. Bassim
AlKhirbash

Dean of the Development
& Quality Assurance Center
Assoc.Prof. Huda Al-Emad

Rector of Sana’a University
Prof. Dr. Al Qaseem Mohammed Abas
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Lhadl) cilelad) 5 aulul) 2

Number of Weeks /and Contact Hours Per Semester 16 32

Practical / Training/ Tutorials/ Exercises Aspects (el cuilal) cile gua ga il Adad
&30 Cokall) / algall / Jdaall Cile i ga £ sl il L)
Order Practical/ Tutorials/ Exercises Aspects Week Due Cont. H
1 | Separation calculations and optimum separation pressure 12 4
2 | Two-phase separator sizing (horizontal & vertical). 3,4 4
3 | Three-phase separator sizing (horizontal & vertical). 5,6 4
4 | Crude oil treating equipment design. 7,8,9 6
5 | Produced water treating equipment design. 10,11 4
6 | Design of one complete production facilities 12,13 4
7 | Final Practical Exam 14 2
Lhadl) cilelud) 5 aulud) Jlaa) 14 08
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies aiaill 5 aslail) b i)
- Class discussion
- Field trip
- Group discussions
- Lectures
- Presentation
- Project
- Self and independent learning
- Tutorial
Tasks and Assignments <l g Aadiy)
l |
- el il ok sl 55 | | A s
No Assignments (o3 Mark Week Due
1 | Homeworks Individual 5 2,4,8,10,12
2 | Project Cooperative 10 13
| | Total Score 4a,a (Aea) R
Learning Assessment alsil) a i
l ]
a o s et p 58 (&wi)&‘—y Al %g—.'d‘_ oS
Week Due Mark Proportion of
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
Matary AlKhirbash Assoc.Prof. Huda Al-Emad

Rector of Sana’a University
Prof. Dr. Al Qaseem Mohammed Abas
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No Assessment Method Final Assessment
1 Tasks and Assignments 2,4,8,10,12,13 15 10%
2 Quiz 6 2 1%
3 Midterm Exam 8 20 13%
4 Quiz (2)Jss 12 3 2%
5 Final Exam (practical) 15 10 7%
6 Final Exam (theoretical) 16 100 67%
Total Ay 150 %100

Learning Resources abdll jilas

Required Textbook(s) (s &8 238 Y) dwil gl sall

1. Ken Arnold& Maurice Stewart, (1999), Surface Production Operations, 2nd Ed., Volume 1, , G
Publishing Company, Houston.

2. Abdel-Aal H. K &Mohamed Aggour, (2003). Petroleum and gas field processing, , Marcel
Dekker,Inc, New York, USA

Essential References ibwall gal jall

1- Ken Arnold& Maurice Stewart, 2008, Surface Production Operations, 3d Ed., Volume 1,

Elsevier, USA.

2-Production handbook, Shell International Petroleum, 1991, vol. 6. Production operation,
The Hague, UK.

Electronic Materials and Web Sites etc. < sy a8l ga g duig 5 jibaal)

1-https://en.wikipedia.org/wiki

2-https://wiki.aapg.org/Surface production_equipment
3-https://www.slb.com/well-production/processing-and-separation/production-facilities
4-https://petrowiki.org/Oil _and_gas_processing

Course Policies _iall A daial) cilubid) g Jay gual)

1 Class Attendance 4sdsil) cildladl) ) g

- A student should attend not less than 75 % of total hours of the subject; otherwise
he/she will not be able to take the exam and will be considered as exam failure. If the
student is absent due to illness, he/she should bring a proof statement from
university
Clinic. If the absent is more than 25% of a course total contact hours, student will be
required to retake the entire course again

2 | Tardy Abiall sl

- For late in attending the class, the student will be initially notified. If he repeated
lateness in attending class, he/she will be considered as absent.

3 | Exam Attendance/Punctuality ¢laie¥) Jay g

- A student should attend the exam on time. He/she is permitted to attend an exam half
one hour from exam beginning, after that he/she will not be permitted to take the
exam and he/she will be considered as absent in exam.
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https://en.wikipedia.org/wiki
https://wiki.aapg.org/Surface_production_equipment
https://www.slb.com/well-production/processing-and-separation/production-facilities
https://petrowiki.org/Oil_and_gas_processing
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4 | Assignments & Projects ajldiall g cilivail)

- In general one assignment is given to the students after each chapter; the student
has to submit all the assignments for checking on time, mostly one week after given
the assignment.

5 | Cheating Jid)

- For cheating in exam, a student will be considered as fail. In case the cheating is
repeated three times during his/her study the student will be disengaged from the
Faculty.

6 | Plagiarism Jwiy)

- Plagiarism is the attending of a student the exam of a course instead of another
student.
If the examination committee proofed a plagiarism of a student, he/she will be
disengaged from the Faculty. The final disengagement of the student from the Faculty
should be confirmed from the Student Council Affair of the university or according to
the university roles.

7 | Other policies A} sl

- Mobile phones are not allowed to use during a class lecture. It must be closed,
otherwise the student will be asked to leave the lecture room.
- Mobile phones are not allowed in class during the examination.
- Lecture notes and assignments might be given directly to students using soft or hard

copy.
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