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PFRODUCTION ENHACEMENT AND PRODUCTION OPTIMISATION, 202 2
COURSE CODE: PFE 523
Answer ALL Questions

Time: 3 Hours

= P . . S S P LRV
1) Explain the terms *"Production Enhancememt™, Production Optimisation, and *"Weli
Imervention™. State the main elements of a production syslem

B) How is gas weli.deliverability assessed? Why is it important?

¢) The average pressure of a reservoir is given as 2 300 psi, with flowing wellbore pressure as 1 400
psi. and oil production rate of 95 bbl/d.

Calculate the oil rate when the flowing wellbore pressure is 700 psi.

2a) Pressure loss in a production sysiem is highest in the ubing. Explain.
b) Explain the terms: Flow regimes, Non-N

ewtonian fluids (Use petroleum engineering examples
and diagrams 10 illustrate) and a sick well,

11s3 BLEULE mradiacr e ¢ . 1 i
h) - S8 pressune gradient curve, determing the flowing botiors hele prezeure for vertical tubing
multiphase production,

Civen Data: Bowom hole pressure
= 1074, Average iamp

=2,5000 psig, Tubing size =25 in.

e (IDY). Water specific gravity
i smp= eg. F, =400 scf/STB, Tubi = i =
300 bpd, O g Pty _ sc ‘ TB :_ubmg length = 8,000 ft and Oil rate =

o o =
4) Mention the three (3) key

segments in subsurface production tha ne:.-,d ptimize
- e
effective well proguctiviry? - ~

3a) Raise a team for a gas well stimulation,

b) A welltest shows that the flow ¢

fTiciency of a well is 0.4, Ki
production supervisor for any actio

ndly write 2 Proposal to your
n that may be necessary, i
¢) Write a short note on Wel] Stimulation for a shaly ca:bonatleorrnation_
4a) What are the applications of horizontal well production?

5) What are the factors responsible for increase in global energy demand?
<) Explain the term "'energy transitiop"* i

Purpose of artificial |ify

from gas flooding? Mention the three

and benefits of : o X ‘
s Hpes of gﬁilﬁ appllca!.mn? Haw is gas |ift difterent
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FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN
COLLEGE OF ENGINEERING AND TECHNOLOGY
Department of Petroleum Engineering
2023/2024 Second Semester Examination
PEE 524: Integrated Field Development and Planning '
Answer Questions 1 and any other three. Time Allowed: 2 Hrs. 30mins
1(e)i. Define 'field development planning (FDP)' and its importance.

il List the five stages of the oil field development process.
(b) i Explain the term 'marginal field.' (

ii. Discuss how SWOT analysis can influence field-development decisions. ' : N
()i You cre tasked with estimating the reserves of a newly discovered oil fleld. Given he cata
from initial exploratory wells, you decide to apply deterministic modeling to estimaie the
recoverable oil reserves. The data you have includes the area of the reservoir (A) 2km®, fhe
average net pay thickness (h) 30m, poresity 20%, water saturation 25%, and the formation
velume factor (Bo) 1.2rb/STB. NB: Convert all the given values into consistent units.
118

Compare and contrast deferministic and stochastic reserves estimation, providing examples
of when each might be preferred.

_2(a)i. Mention any three information that must be defined and economically evaluated in a typical
¥ pefroleum field development project.

ii. Detail the process and significance of choosing production system options for offshore
field development,

(b)i. Today, why does a typical field development planning involves. greater detailed studies?
MenTion at least 4 points.
ii. How do we achieve acreages?
(c). Describe the role of project management in the execution phase of the FDP.
3(Q)i. Anclyze the importance of new technologies in managing marginal fields.

/" (b)i. Explain the function of the design basis section of development planning and what are the
i parameters employed?

ii. State some (at least 7) imporfant components of the design basis section,
(¢). Explain the engineering section of development plan and mention the key elements.

4{a)i. Evaluate the potential impacts of not conducting an After-Action Review (AAR) after FDP
/) execufion,

ii. What is the purpose of an After-Action Review (AAR)

in field development?

(b)i. Describe two criteria considered in field development planning (FDP). ¢’ =
i, What methods would you suggest o a "zam fo improve the ptrforma:fe of a dzﬂs‘md
V g T v -
flﬁldj ) ,Lntl "‘E":fr‘:hu‘&:“:uu
(¢) What are the planning horizons generally in FDP? B el
jn}i Having been part of an FDP feam, how will you best implement subsurface realization?

ii. Why is it important o consider both subsurface and surface aspects in FDP?

(b)i. Explain the significance of 'farm out/ferm in arrangement’ in marginal field development.
ii. What are the major differences between oil and gas field development?

(¢). Explain the significance of manag ing a marginal field.
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FEDERAL UNIVERSITY OF PETROLEUM RESOURCES
COLLEGE OF ENGINEERING & TECHNOLOGY
DEPARTMENT OF PETROLEUM ENGINEERING

SECOND SEMESTER EXAMINATION, 2023/2024 SESSION

PEE 526: RESERVOIR SIMULATION

TIME ALLOWED: 3HRS UNIT: 3
INSTRUCTIONS: ANSWER ALL QUESTIONS IN SECTION
A & TWO IN SECTION B

_ "SECTION A
QUESTIOM 1 Eﬂmm

Given a single-phase fluid flow in a 3D harizontal reservair
discretized into 4x3x3 hlocks. A well, producing at 150 stb/d is
located in block (222). All grid blocks have the following
properties:

ke =324mbD, ky = 250 mD, k, = 73 mD, bx = 380 ft,Ay =
415 fu, A= 405 ft.f = 1.125 Thy oot =25cp.p =
MM;ER_E.“

i, Draw the reservoir repressntaiion of the above

discretizzd reservoir.

Order the biotks in this resanvoil using the engingaring

roiation

it~ 1dentify ifis int= < or end bounadsry hloch s in thisg r=SEVoIr

W Wile the diow =squalion for block 225.; without
subslitubc

v. Repsal (" by ¢

* equaticn

1 walugs
ubLstituting ©** available data into the

QUESTION 2 rq Erwxw

For a mw:a_m._...:mmm linear flow in 20D, using the conservation
equation, show that the lefi-hand side 13 2qual to the right-hand

side of the equation below.

a(f koA, A% &:

Ao & 1 o Moz :
il E:._rﬁ% mmv
+ Dv.& Be w \ay Yi FF
] kpAz 0P az
+Dwmm A T ﬁmn Yi mnu

ar

Vi
i ...N poc, .mnl + Qe
QUESTION & IE

. block centred grid system in the figure below, with
an initizl roservoir pressure of 5300 psia, and a timestep of
12days. Dastermine the pressure distribution during the first
year of preduction, using the axplicit formulation,

= 35mD,ky, =28 mD, ke, = 18 mD, Ax = 380 ft, B
=11 mw___‘__._ﬁb.t = 4.8cp,® = 0.20,c;
=3.6x 107" psi~!

lex

oBilfd  ¥3 ad <105 ythfd

550 psia
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SECTION B - ke

GUESTICN 4 i
[ 10 maiws |

Discretize the 2D single phase linear reservoir systam balow
|

using explicit formulation.

Where
Taer, = _.EMP.H and Ty, = bnm“__qn__lﬂ.w
QUESTION § _.!,hmﬂm_m.ﬂ

i. What are three different ways a reservoir can be modzled
waditional
ji. State three data often used by a reservoir simulator lo
establish initial reservoir conditions j

iii. State two source fo obtain faulls and boundaries date

iv. State four ways a reservoir can be modeled mathematically

QUESTION & 10 MARKS "

alion or ways a reservoir can

i. State the two major classific
be modaled

i State two ways a reservoir can be modeled experimentally

ity between two blocks is the measure of
how easily fluids flow between them. Write =
mathematical expression for two phase flow between grid
black i and i+1, for water.

iil.

State five factors that are considered and depended on for
the diffusivity equation to be solved

'
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DEPARTMENT OF PEROLEUM Eng

(WRITE st THEENG 523 CLASS TEST

TIME: 1 HOUR

| well 10,000 ft deep was completeq

PRODUCTION ENHANCEMENT & Qprinin st NG, IVERSITY OF PETROLEL

1ZATIgN M RESOURCES, EFFURUN
8/9/19

QUESTION PAPER) AUGUST 2017

MAME AKH B4 Bruid

NAT D - ,-5:;[/&0(3--

1) Sew
|ﬂ1e reservoir pressure and increase | eral years ago with i
n out gaslift i i
IThe current reservoir Pressure js 3cnow:Fe’Cut_ Nagement Eas a "':a"drls- e dein iR
lsystem. Assume that liftgas gradien | PS8 The 5G of the rese Pproved that the well can be put on ‘poor boy’ gaslift.
) Whatisthe liquig |o, 002 P/t and itg cagirs o, 1U1d 18 0.729. Graphically design the i
1 i e liquig lever? nd itg Casing injectian pressure i SREIRHRE Doy Sl
| :IIE) :&Ftaw:at ddemh should the B35 be B |
t Tawdown of 40q Injected?
wellh Pal Is ant '
ead Pressure? dined ang the aerated column gradient is 0.15 i/ft, wh
bar’l‘: it -D gnl.,atm : p what is the flowing
Pi-'f z duepeq ) ‘;—" L«i‘l{lﬁ‘lj LL‘.VJ P = 0 b6 2L @
bl gradiod = 0. gl o oae_ P = _%ooo
$oce i £y Of widz O- . )
E}e_ ,{4: Grow J ‘E EAY RS ,H:mq__ D 229 L-:. ?503 o g @a;{g} xS -(,1 D ~‘{-3}'A 0‘?‘9-51

Cps:rj} h:_lv.&(‘w Passwe 7 \lﬂn?s:&-
fraroled CP[QI‘"“ a&'&i‘l 0<f'5_r>:;
\Df@_cimf‘ Pe¥sswe =4 psi

e

Lgwd Levl = Tus - 9503 a¢H
Z(Qe = 903 T

ﬁ*zéﬁw

B [} e Drawdogw is Agops: 2o 3000 —4os = 2530ps
- 2} An P2 gaslif t - #ss“-t‘\m 'P-%?“:{?ag—kxiss?:ﬁd q‘;-} ggi%l l ‘{a‘i""‘d .F[_va
2 Y= gashit valve having th covs o 31 ) 00 = A A 3 \
Bellows areais 1.9 sqin. Porte::;:l:::g-l? giv 'n!ef?w'i:é o bﬁﬁsﬁlﬁ?:‘: t <l pg _ 2oy - 1 {;)3.{/
;:essu’re 312000 ftis 1350 psig gy s es? i ;.]. The valve opening pressure 1rr|n ;E“,’E; of awellat depth 4000 ft "=, +h 6?
. & valve opening pressur, ubing pressure i & “oeratary is 1000 psi ag
_ a7 5 500 psig. R, PSIE. The cagh
A= L os, & Recommend a dom ;

bn -
D- ﬂxg_%;lﬂ'

Fip=

E‘!is’\f\v Bressue % ﬁ’mo{* @35"?"3 i
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By
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B
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! Ph = v
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FEDERAL UNIVER Ty OF PETROLEUM RESOURCES, EFFURUN
\;‘Y COLLEGE OF TECHN OLogy -
\Oa ' ;
2‘3‘18:"'1”319 Secong Semester Examination 25
PNG 533, Pr Ction gp, ancement g Optimization : .g.
A.nswer Questigp, Time: 3 Hoyrg
Please Write Your Matriculatlon Number Boldly on yoyur Script
13)  Define the foHDwing Petmleum Prcduction Oplimization termis: -
1) Low Pr{!dul:tion
1) ¢ Off Production :
“” Dmpletion In rval Dtentr I ’TF—
V) Reservoy, I Potentjy) BT
V) Conduis Poteng 1
1b)  Awell's test data ang Current
the wel| should be op

Productio, leve (Cpr)
timizeq. Use g, 1 ¥
2a) The USA js using the

exporter of Petroley

Cluring o tight shale €servairg has now becomea a net
M. Descripe in detaj the applicatiop of this technolg
2b) A well wag damaged dunng d illing 3ng Completign A build-up Survey Carried gyt on it
. confirmed 5 skin factor of 16. Acig Stimu!atnon will r, duce the skin ccmpletely The reservgir
e well and flyig data are shown low, g € Dar ©Quation 1q Stimate the pre and post
Stimulation flow rates for the Same ﬂowing hotto hole ress ol
Reservoir Pressure -+ =3600 psjg Flowing Bottom Hole pregg, e ;'3000 psig
Reservoir Thickn esg -5 =300 ft - Reseryojr P_erm'e,-a_bility ; =400mg ’
Reserygjr Fluid Viscosity  =4p cp ~Externg) Drai_nage'Radius =750 ft
Well Bora Radius '~ =515 inches Forr’natinr; Volume Factor =1.1resbbl,!stb
API Gravity of Crude =350 ' : ;
3a) What js Artificia) Lift? How 15 it different from secc:ndary recovery Processes? ;.'
3b) - ap Indigencus Compapy has 2Cquired 3 depleteqd Well which, was 3 andoneq by an Internatlnnal :
" Compan,, Wants to pyt on interm:ttent Baslift, The \, | data are as follg :
Well Depth (Mid Perforatio = 10,000t ; -,
Foot Valve pepyy, ) 9,000 ft a
Gaslift Valve pe t 8,000 ft 5
Ug Height 2,000 i
i Gravity 0.7
Gradient of pure Wate 0.433 psifft i
IMgas grag; i WAE " o
’ £3s gradien 1 psifft N -“:']“F wa) -le
e W Sderventio. s ; i
war AV q 9050‘5‘(3;_!) 1 ,NEMM OF (rafary activides
P, 0 1Y, . B v G Wed Vutervesion
! .~ .- )qk b 5 .. “iie | ey 3 Fb'. =
e € fpLcp, g |

M Evipmas i -
N e, . o "ic:ﬂwtgfﬂ‘"‘ﬁﬁ L ,
St R WA iy RSy Wors depogp 0]
3oy, e ol e e -jﬂ_gma Fuag
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j-. - »

Yin

| Tind

L Surface Injection Pressure

Graphically determine the following:

i) The Reservoir Pressure

i)~ The flowing tubing head pressure wi

slugis at the surface)

' " or well Intervention.
4a)  Whatis well Intervention? Discuss briefly the two major réasons for we

,Ab} Management has decided to put a well on continuous

= ...2500psig

the design given the following specifications: .

il G T I ift Valve
hen the gas arrives at t,h9'|"le?'onf:5r;: top of
: et urface {i.e.
i)} The flowing tubing head pressure when the slug arrives at the sui

éasl.ift and you have been hired to carry

X

Valve Type PPO (Production Pressure Operated).

Min FWHp 100 psig BT IR I

Kick-off Pressure 1100 psig. . | e .,(.'{--.._ 7

Kill Brine Gradient Odcspsi™ " Y2 KR

Liftgas Gradient 0.01 psifft et D

Oil with NGLR Gradient 0.350psi/ft (f A ool

‘ Well Depth Jlooooft _._’i Wy < BB +
“wee . * TubingSize - 3 qgm T P B
e : : : Lot - Qx\f:)- : V&
Below is the Equirfhrfﬁm_(:urve; : e L R Q‘? Sy ;]-5" 3
Depth, ft © ' Pressure, psig - Gy LGN
e u..-p e =510+ St ot i ,0.%\7 ‘Q\Q,écs :
; B \&, 7 gl ‘\>‘~ .

5 O
b4

E:l‘ - \\é‘. & ;
+ 2., 800 SRR V o A P BT P it
, - 1l Determine the mafidrel depth : " %

Sgrmphically::
mi Role pressurgs "1

iii) What is the flowing bsttor

QS‘.

5)1f the béliows ares ang theé poft
design in QUestr‘on.éib, r

temperatyre correction fa

rea of the valve aré’_f’tl'].é's' sq mandO .'.630 sqin 'Ft-_es'p eéfiikél'\é"ih your
€commend a setting’ pressure (TRO) of the 'Ja'!ve_ n '-each"'maﬁ'd're!. The
ctor may he assumed as 1 +0.0000420 where Disthe valve depth::

S wth SamGcae
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“1a) . Define Completio

‘Paten

1+ The wfenltgs't data

_Answgr A

tlal,

flowchart tg show

Za) Define Intermi
V) Awe was bandoneq ., Multi_p
e anllnd‘fge_n_ousr. / ac
< Hollows;sr -
! CiWel

'(;fa_phipany _Eﬁé:ferm Ine tn e ftijldwiﬁ
X h jrv . i ;

.
-
3a)
Qh;l If You

% gl Du-u.

S

Ot s
: C_ij'l‘l vou‘u'se'm'its‘

“Footy

h

<pth (ivig p
alve Daptpy _ .
-5 Gaslt Valyg p .

Slug Heighy

Croducti

and Currentprogy

ow Product|op

.___p.ar,l_\,_-_._i:cqqll_l_i‘é&'it and py

& Reservoj; Pressire-

& flawin

ca Ebbc- &

B a5
\v__.

."?-flﬁ_@ving tbing hax
The E he

oL 2d pregg
o diow Ubing heaq res
) :‘_Sl_lf'g-'i.s“'atthe SUrface) persu

Beam Pt,lmping d ts
+*placep Why have You ¢

= -vlb'e,
| fEme

VERSITY OF pj:
COLLE

;“gr'fc'sra'ti_oﬁ's}-:, o

on Enhg

: _ ] Questigns ;
- Please writa o, Matriculatiop Numb

n rnte;\}af Potentja), Explain

Uction gy

from this el con be o Ptimized,
ttent ang Conthyays Gaslift,

l_Jf_faée !iijeptldn Préssure e

B

hat BRam py. . ' P
: dis.advantaEes? n.ip-mg?'B”E”V descripa th

Ue tg jig

14 o

TROLEUM RES
GE OF TECHNOLO Gy

Time: 3 Hgypg - 3 o
er Boid[y_ on your‘SBl_‘i,pt'- ¥

. 20;7?(2Q18_Se‘cund Semqsfer Examlnati}}n- R et
PNG523; p n'cement-&_ohtir@lzat;'qql

i

_lié"-::r:re-'gérfo'ra't_fcn can be used 10 optimize this oy

_E;J' fCPL}-havé.been' found 1o

-—

Searmd wit

tark s_a‘dvar'lltaggs-a

o’

4 iceyl

bevery close, Use 5

Va“TaEES iha par ular,welj, whé__f.éitggnatj\{e L4

Gl —goe’

6o/

h Camanoe
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ab)
4c)

I-4a}-

. the design givan thefolIang 5P¢¢[fcatiqn5r

What Is acid washmg ln well 5 Jttmulatlon? _ o ; .
What is chemicalst}mulatran without acld? - sisiind anb-oii ik

‘A well was damaged during drilling and comrjlellan A build-up 5“"“'@‘/0’;‘:‘; executed and
_confirmed a skin factor of 10. A carefully planned stimulation program was p : e

the skin was Increasar.l to 15. The roservalr, well and fluld data are shown below. ‘Use the Darcy

equation ta astsmate the. pre and post stimuiatmn flow rates for the same flowing bottom hole

pressure.
; Res}:fvorr Pressure- ' =3500psig  Flowing Bottom Hole Pressure =24 pslg
" Reservair Thickness . .. =200ft. ' -Reservoir Permeabllity =30yqg
- Reservolr Fluid Ulsc_osny =35.cp. ;- External Df'unagn Radlilis =750
Well Bore Radius - =525 [nches l'nrmatlan Volume Factar o EL2resy g

. AP| Gravity of Crude, =3q" 5 % £ i e

I

.....

Managemenr has declded to put a well on cantlnunus gag!iﬂ and \,rnu haue been hired to ca, -

Valve Type :
MInFWHP. i ¢ obed e 2
‘Kick-off Pressure
Kill Brine Gradient
Liftgas Gradient: | i:
i Oil with NGLR: Glacﬂan :
_"Weﬂ Depth: b 2 -
‘TubligSlze . ! . 3 /2"

Be!ow Isthe [(p. abrium Curve

: gepth [t Wy Pressure psig
1000 ‘
13000
4000 . -
5008 -
6000 -
7000
8000

I}Determme the number iy
of man
i) What are their depths? . dm‘IE Im:ludlnE

In} Wh at is the ﬂcwlng hnttom hura Pressurep

the nnﬂ r:a

Seanmad with CanEearn

by Renance
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Paper 3 of 3 — PEE 523 PQ

Level 500 ¢ Second Semester ¢ PastQuestion

UN

* ARTMENT OF PEROLEUM ENGINEERING, Corin IVERSITY OF PETROLEUM RESOURCES, EFFUR'
oerion ENHANCEMENT & OPTIMIZATION PNG 523 CLASS TEST 9/9/19

PRopU (WRITE ON THE

QUESTION PAPER) AUGUST 2017

[Bat /aocz-

NAME AKH IB Bawid matno - 15

} |Awell 10,000 ft deep was completed st
1

¢ everal years 880 without

the reservoir pressure and increase in,
TIME: 1 HOUR

Baslift mandrels. It has quit Production due to the ecline in
e watercut, Management has approved that the well can be put on Poor boy’ gas Hin

The current reservolr pressure #3000 psig. the sq of the reservoir fluid is 0.729. Graphically design
the ‘poor boy’ gas

m. Assume that liftgas gradient 1S 0.01 psistt andi ing injecti sure is 1200 psig.
[syste én What is the liquia level its casing injection pressu
i ii) At what depth should the gas be Injected?

i iii) fa drawdown of 400 psi is attained and the aerated column gradient is 0.15 psi/ft, what is the
flowing

| wellhead Pressure? . .

(Dp “ete 2b

2 ero ft idud Level Pe 0-00
Depths Cars Kiduid bev 7, 2000
zdovescfa=——

Pres 3eme9 ov eile: Ac .

shyt gradient = Ooh BEE

¢ ef grout) af TSC vane Pluie z 0-724 he

be ljedton Presswe F \oosrg-

Laquit Level = Tua - 4 sos Age,
on columa grodses 0-15 pf Sieh S(Gwo = 4$03- 9 Fa> Mee DO
Sraodown P¥swe 2400 ps! a

1

G-1R3 XS-G O-F8Rx O-P>4
F503 -4 Ppt : *

oe : 7 Zope ~ foo 2 2bdoes'
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; ti Posse Deg a Seep amch Se +

= 2). An Pegasis

3s XES00= G2. 2

.'-*“SSpos -

ff valve having the Properties mat teow 8 wee, sal { gat
Bellows area is 1.0 sq in. Port area is 0.2 sq in. They
Pressure at 4000 8 while the tubin;

the valve openin,

Ab = bos, we ; R= he 2° 6-2 2 024

foe 0- BSgia-

Ass Pressure + Alnoft- @ bop

Ke a

= =050z

~!"Tpes__ oe

NGney Resse < Seopss 5 .

Ree Dvopss yg.

i —~LNVE - a

stalied'in’a mandrel of alwell at depth 4000 ft.” SADE 6p
he valve Opening pressure in the laboratory is 1000 psig. The ca: ing
8 Pressure is 500 psig. Recommend a dome Pressure fo
ftis 1350 psi r this valve, What is

6 Pressure?

ie Cj-0%) Ok’

Pro =.[020 -(500 x os) 7

We . Rie, ~f x Ter 1 20- RS ;

Pos (0CO

we Re + Poo (I @ DL |

Poor Sips ‘g .

lab “Poo

i Rae Rp + Pros (ie) “

Pas 0-r CQ) H10 oe

I ee thal), 4

‘o pst”

. Re AS —ry * Bo hoe opeains

Pressure & Gad esvas onldlo We Zn Velve

Peeseves SPS psi

‘Sanna th CamSeonne

ING) Fi .
PNG 525 CLASS TEST) *.
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N ITH QUESTIQNIPARERYAUGUST2019, :,
deb

Cigasibe

stls.attal

re meservale, well.

rates forthe,
‘Sanna th CamSeonne
/ DEPARTMENT OF PEROL EU, Nain,

: i, FEDERAL, UNIVERSITY of PETROLEUIY RESOURCES

.1 ; EFFURUY . te,

fi PRODUCTION NPANCE MENT Primi, TION . 23 CLASS TEST

/ .: (WRIitE ON THE Quest, PAPER) sr 018 : ‘:

df sme:1 Hour “NAME: ae ARE bag

[ TME:IH . Mew, fay DLORY AL stHoxy MAT No "tho /eo/a 7

‘Study the attached gastirt design for 4 well having the following data below; Bee
Well Depth = 10,000 f; . Tubing Size = 3 2/5" OD, 2.99in 15 ..

Oil NGR gradient * 9.350 psi/ft “GL Valves ara 1” PPO with P/16"port*

Dome is Nitrogen charge The COrrecti factor ¢, be assy dasl+ 9.00002ap, Where pj.

| theGIV depth. . oo Port area ig g 29sq in,
i Bellows area is 0.34 Sqin, : -f

Calculate the following: :

il) The va}

“domes Should be set}

Ve Opening ang Closing Pressures

. iti) The welt flowing bottoin hole

Please show your answers jn a table.
50,

1i) The Pressures the valve

‘Sanna th CamSeonne

FEDERAL UNIVERSITY oF PETROLEUM RESOURCES, EFFURUN

Y COLLEGE OF TECHNOLOGY af

2018/2019 Secong Semester Examination =

PNG 523. FOduction En ancement & Optimization %¢

Answer All Questions Time: 3 Hours

Please Write your atriculation Number Boldly on your Script

la) Define the following Petroleum Oduction Optimization terms:
) low Production

1) Off Toductj ~~,

MI) Completion Intervay Potential . ie

by Renance
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Iv) Reservoir w, ‘oten Bie

v) Conduit Potential a

1b) Awell’s test data and Current Production level (CPL) are the same but management insists that
the well should be optimized, Usea flowchart to illustrate how this Well should be optimized,

2a) The usa is using the technology Of fr; turin, Ss Now become anet

exporter Of petroleu, . i ai 0;

2b) A well was damaged uring ild-up Survey carrieg Out on it

ae confirmed a skin factor of 16, Aci ki completely, The reservoir

~>-"well. and fluid data are shown be, timate the

stimulation flow fates for the same

Reservoir Pressure

Reservoir Thickn ess

Reservoir Fluid Viscosity

. ole Pressure =3000 Psig

i] =400ma .

External Drainage Radius = 750 ft

Well Bore Radius =5.125 inches Formation Volume Factor =1.Lresbbl/sth

API Gravity of Crude = 35° ‘. :

3a) What is Artificial Lift? How is it different from Secondary recovery Processes? ~

3b) - An Indigenous Com, ‘any has acquired a depleted well which Was abandoneg by an
International +

Oif Company nd wants to Put it on intermittent Baslift. The Well data areas follows: aa
Well Depth (Mig Perforations) . = 10,000 fr TS
Foot Valve Depth . = 9,000 ft. . : :

Gaslift Valve Dept” . “os 8,000 ft —<

Slug Height _ = 2,000 ft

Oil Gravity . = 0.7

Gradient Of pure Water = 0.433 Psi/ft

; Liftgas 8radient oe 0.01 psi/ft : ing 8 Wor!

: F ML Peterventior 1s 1a ent i) :

Wee $4 -0505¢534) Me tae Sea -:

Ob Samy oe * Pensexs)For well Yatonvension =
Hle € kplcte — Coxon

VBS oy mG

1514 G2 Feranedtion st Oe 3D woe novey PPeretien
aly yg . Saetread Weare ders “fun

| en ae 1 Eng
‘Sanna th CamSeonne

. £. +4. 2500 psig
oe Surface Injection Pressure na ES :

. Graphically determine the following:
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i) The Reservoir Pressure

lacti lift Valve
‘ Injection Gas

ii) The flowing tubing head pressure when the gas arrives at the Inj

. top of the
a urface (i.e. the

ii) The flowing tubing head pressure when the slug arrives at the s
slug is at the surface) .

. jion.

jor ré or well Interventi

What is well Intervention? Discuss briefly the two major réasons f

: 4 een hired to carry
Ja) Management has decided to put a well on continuous gaslift and you have b :

the design Biven the fi

ollowing specifications: . ; 7
Valve Type PPO (Production Pressure Operated):
Min FWHP 7

100 psig - . *

Kick-off Pressure 1100 psig ee geee ay
Kill Brine Gradient 0.465 psi/tt ts esse ;
Liftgas Gradient

0.01 psi/ft

Oil with NGLR Gradient 0.350 psi/ft “Gl ne ;
Well Depth 10,000 ft = 8 8Y :

Tubing Size * “31/2" ::

Below is the Equilibritim Curve ° an aaa
r Depth, fti

ve See

- 1000

2000

3000°°*,

‘4000°-

5000

6000

~- 7000
‘2 8000

r 8200

. i) Deterinine the

by Renance 38
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"ili) What is the flowia

5) If the béllows.aréa‘ang thé pot ares’
design jn Question 4b, recommend a

temperature Corre
ection factor may be as:

of. the valve are 0.38 sq in,
setting’ pressure (TRO) of
sumed as 1 + 0,0000425 Wh

30 sqi respectively in your
the valve in each: mandrel, The

ere'D isthe valve depth’:
‘Sanna th CamSeonne
Ge

F PETROLEUM RESO
COLLEGE 9

_ Answer all

Please w;

Questions © - Time: 3 Hours... a

rite your. Matriculation Number Boldly on Your Script -

» , Define Completion Interval Potential, Explain how re.

12) “Potential, . — . . ee

The well test data and current production level (cpp

tr flowchart to shaw how Production from this Well ca

da)
Vb)' :
it and PUTtoF

d termine the following:

a. The Reservoir Presstire
3a).
3b)

'Sadvanta
Chosen this
~ U9

Torso
‘Sanna th CamSeonne

4a) - What Is acid washing iii well ocean ;

C.

What is chemical stimulation wit hou a ; wilde
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4b) . “A well was damaged during drilling and completion. Ab Le vias pootly executed and

4c¢) confirmed a skin factor of 10. A carefully planned stimulation prog Mt a ow’ Use the Damrey

the skin was increased to 15. The reservolr, well and fluld data are sh » flowy bottom hole

equation to estimate the. pre and post stimulation flow rates for the same,

ip. survey carried out-on it

pressure. : ‘

Reservoir Pressure. =3500 psig Flowing Bottom Hole Pressure = aa0 pslg
* Reservoir Thickness . . = 200ft Reservoir Permeability = 30% nq}

* Reservolr Fluid Viscosity 35.cp.-/ «External Drainage Radiyis © 5 750.
Well Bore Radius “=: 5.425 inches Formation Volume Factor 21.21 /6th
~ API Gravity of Crude. =30" a0 boos. i

w,

5). Management has decided to put a well on contin

voi. the design given the-follawing specifications:

: Valve Type © PO (Inj
Min EWHP.. «: wed j

Kick-off Pressure’

MOUS, gaslift and you have been hired toca,

on,Pre ure Operated) ..

. 0.465 psi/ft.
- 0,01. psi

Below isthe Equawrium Curve: .

‘s Mepth, ft : Pressure, psig
0:» 200

1000 *

3000

4000 .

* Bock:

* 6000 -

7000 ©

“8000

‘Sanna th CamSeonne
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