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Paper 1 of 2 — PNG 526
Level 500 « Second Semester ¢ PastQuestion
This source paper is a scanned document; its pages are reproduced below.
FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, Initial reservos conditions
EFFURUN
COLLEGE OF TECHNOLOGY € Fluid contact depths - oilbwater contact (OWC), gas-
DEPARTMENT OF PETROLEUM ENGINEERING oil contact (GOC) or gas-water contact
SECOND SEMESTER TEST, 2020/2021 SESSION T Capillary pressure st the fluid contacts 3 ]
i el e e Sl i Cone gt i C Reservoir pressure at a selected datum depth o
PNG 526: RESERVOIR SIMULATION
TIME ALLOWED: 30 MINS 5 What is bright spot in seismac interpretation?
INSTRUCTIONS: ANSWER ALL
Bright spot Is referred 1o as & spot with a local
increase of amplitude associated with 2
1 Winte the 20 mathematical equation for modeling a sccumulations [
linear, homogenous, and iISGIrOpIC reservoir —
! 6 Use a flowchart only, show the process of developing a
o, K ap 0 |’ 2 reservonr simulatos
o 'Yy L )
Physical Computer
2 State three application of D mathematical model model v Codes
« Used to represent the reservoir in three directions "3' 1
~ May be dependent on time
~ Represents the reservoir better than 10 and 2D , ;
modeis. Mathematcal Numencal
< Bestused for regions lar away from the wellbore model model
+ Used to compute pressures histories
~ Used to study layered reservoirs [ 3 l
~ Most difficult to solve 7. State the features of black ol simulators
* It is used to simulate dry gas and black oil reservoirs
« Theee phase exits (gas, oil and water)
3 Discretize esplicitly, the 3D linear partial differential + Gas may be dissolved in both oil and water 4
equation with respect to space and time i * Does not consider changes in composition of the
2 hydrocarbons as the field is produced
PRt Radpon,. oa. |
ax’ * Ay’ T B List five infosmation thal can be obtained from a
simulation study
4 State three equilibration data that are used 10 establish = Development strategy for mazimum hydrocarbon
5
recovery &IME A;
= Ulimate economic recovery ]
-mmm S T Pressure &uplnyollnw "ru.rr m:,a g .
reservoir & design parameters [D -P.,f,] . TA_ [ 1
+ Computer models are also used to complement the E o e
physical models
Add pressure drops across the green and yellow “half blocks”
§ Calculate the interblock permeabidity and
tranemissibility from the grid below p.plefp p S_.‘E,w
{.f](l-~J ZA T & A
LAphaxn 1,
p.ce) SR B
i*1 '
2 =
‘f X AR
a- i ttal (e p)
Ax k -
i+172 o N
Inter-block permeability
P— , it | i
|:p p] J...El_. 1 ?[k‘-.—) | . —
- Intes-block Itaﬂnmmmmp
veraging permeability Harmonic ntlng-n h‘,fl 1
T, &= J
W oo 4 A
L]
‘essuie diop in green “half block"
1
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Solution:
V=778 XAXxh=7758 x 26,700 x 49 = 10.15 MMM bbl
1) The initial oil in place is given by:
r ! = )
N =] pU-S,)
BIII
Which yields:
1015 x 10" (0.08)(1-0.45
N, = ¥ 10°(0.08) N 266 MM STB
1.68
2) Oil in place after volumetric depletion to abandonment pressure is given by:
N= I Ju(ﬂ"li's‘n '-gr)
B,
Which yields:
10,15 x 10" (0.08)(1-0.45-0.34
Ny= ¥10 (0.0 D ¢ 148 MM STB
1.15
3) Qil in place after water invasion at initial reservoir pressure is given by:
J.\u' = I’.‘r 2? 05‘- r
B||
Which yields:
0.15x 10°(0.08)0.20
pp e MO0 o 5o
1.68
4) Oil reserve by volumelric depletion
(N, -N;)=(266-148)x 19" =118 MM STB
Lc. RF=118/266 = 44%
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Paper 2 of 2 — PNG 526

Level 500 ¢ Second Semester ¢ PastQuestion

This source paper is a scanned document; its pages are reproduced below.

FEDERAL UNIVERSITY OF PETROLEUM RESOURCES
COLLEGE OF ENGINEERING & TECHNOLOGY
DEPARTMENT OF PETROLEUM ENGINEERING

SECOND SEMESTER EXAMINATION, 2020/2021 SESSION
"""""""" PNG 526: RESERVOIR SIMULATION
TIME ALLOWED: 3HRS UNIT: 3
NOTE: ALL CALCULATIONS SHOULD BE REPORTED IN
FOUR DECIMAL PLACE

SECTION A: ANSWER ANY 3 QUESTIONS FROM
THIS SECTION

QUESTION 1

a) PVT data derived from laboratory experiments or
correlations, are key input parameters for reservoir studies.
You are required to generate a table in the format below to
list 5 PVT experiments, the type of fluid they can be applied
on and three data obtained from each experiment.

Experiment - -'[:ype of fluid Data obtained B X

PO |

b) State three equilibration data that are used to establish initial
reservoir conditions :

QUESTION 2

a) State two parameters each that can be adjusted to achieve a
good history match for the following: rock data, fluid data,
relative permeability, individual well completion data ¢

b) Make sketches with a label of bubble point pressure,
saturated and undersaturated regions of black oil properties

such as

&

=
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i. Formation volume factor for oil, gas, & water respectively
with one plot
ii. Viscosity for oil, gas, & water respectively with one plot
iii. Solution gas-oil ratio.

QUESTION 3

(i) You have been contracted by your company to review data
affecting STOIIP, if your model value is toa high/low, what could

be five possible sources of errors? 5
/

(ii) State Use a flowchart only, d?{ir;pliﬁed procedure for history

matching of:
Vi
a) Pressure J//
b) Saturation //
74

eld pressure is too high, what are the possible
ould be made to match the history pressure

(iv) In a resefvoir simulation model, what are the possible changes
n be made when gas breakthrough is ok, and after
kthrough, the simulation slope is in error

QUESTION 4

i. Write the 3D mathematical equation for modeling an Anisotropic
reservoir undergoing unsteady state flow.

ii. State three mathematical model equations that are usually
solved in reservoir simulation

: iii. State four deliverables under the following:
a) Seismic review
b) Geologic model e
c) BHP Analysis L )

(]
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teservoir Modelling

10odel and approach

Reservoir Simvulator Selector

SIMULATOR SELECTOR

lel SYSTEM
L | | | |
Gas | |Blackoil | [Chemical | [ compositional | Thermal
Dimensionality
[ | | |
0 D 3-0
Geometry
| | | | |
X X-Y X-Z R-Z X-Y-Z
PHASES
[ | i | 1
| 1-PHASE | | 2 - PHASE | 3 - PHASE N-COMPONENT

Increasing Complexity and Expense
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CUESTION 2

(i} You have been contracted Dy your company (o review
affecting STOUP, # your model value 18 too high/iow. what could
be five possibie sources of 9 ws?

2 {ii) State the procedure for maiching

a) Pressure
b) Saturstion

(1) If the sumulation fiekd pressura is 100 high, what are the possible
changes tha! could be made to match the history pressure

{iw) In a rese~voir simulation mode!, what are the possible changes
that can be made when gas breakthrough is ok, and aRer
traakthrough, tha simulation slope is in efror

SECTION B

»
QUESTION §

i Make skeiches with a label of bubble point pressure, salurated and
undersaturatad ragions of biack oil propariies such as

3 Formation volume factor foroll gas & water respectively with
oné plot

b Oil gas and waler densilies in one plot

= Viscosity for oil gas. & water raspectively with.ona plot

3. Solution gas-oil ralio

i Despite increasing raiiance on smmulators, state three Key
ji. State the three ways grid blocks can be identified and ordered.
E.guﬁguas:»ﬁgn-.gui%i

i

: _ : .
respactivety -

ni?gﬁ-%!:iﬁﬁsiaﬁiﬂ

formulation .

Calu given:

]
0 = 24.5%, k, = 200mD,pn, =086 cp.f, = n.uub.mmm.n.

= 0.001127,y, = 021584,9 = 3I2174ft fsec’ Ax
= 1100f¢. Ay = 50fc. Ax = 600/t

Ax
ay 235 ithfd
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