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INSTRUCTIONS:

The examination consists of TWO sections (A and B). Answer SECTION A
(COMPULSORY) and ANY TWO QUESTIONS from SECTION B.

Section A- Compulsory (30marks)

QUESTION 1

There are three (3) basic engineering principles/concepts or equations use.d in the
derivation of a flow equation in reservoir ~imulation. .

Explain these concepts using applicable equations or diagrams.

Section B -Answer any Two Questions (Each question 20 marks)

QUESTION 2

a. Explain the principles of gridding system. (7 marks). (7 marks)

b. How can the grid system be used to estimate unknown parameters in grid
blocks. (7 marks) (7 marks)

c. Why is fining done near the wellbore? (6·marks) (6 marks)
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QUESTION 3

Consider single-phase flow of water in a 2D horizontal reservoir. The reservoir is
discretized using 4x4 equal blocks as shown in the figure below. Block 7 hosts a
well that produces 500 BID of water. All blocks have Ax = Ay = 230 ft, h = 80 ft,
and k, = ky = 65 mD. The water FVF and viscosity are 1.0 rB/STB and 0.5 cp,
respectively. The pressure of reservoir boundary blocks is specified as P2 = P3 = P4

= Ps = P12 = 2500 psia, PI = P, = P9 = Pl3 = 4000 psia, and P14 = PIS = P16 = 3500
psia.
Assuming that the reservoir water and rock are incompressible, calculate the
pressure of the grid block with the well.

80 ft

I~230 ft .,

QUESTION 4

a. Explain the stages of reservoir modelling.

b. Briefly explain 4 types of reservoir simulations.

(10 marks)

(10 marks)

QUESTIONS

Material balance analysis is a method of reservoir simulation. For a reservoir
above bubble point pressure and with a closed boundary, explain how the
simulation equation changes with production .
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EPL 504 - Formula Sheet

a= -In(1-d} 1 . dtai = h[(1- d)-rJ -1] ,a·=
t 1-d.

1

d = 1- e-a. 1 afd, = 1- (1+ hair'b d·=
I l+a.

I

a - at a = ai(1+bajAt)-1 a = aiel+ aiAt)-1

q = qf e(-aAt) q= qi qi
1 q = (1+ at Llt)(1 + b aj t1t)(;;)

- qt-q bQ=- Q = qi (.(1-b) _ U-b)) Q = qi In (qi)(l a
i
(1-b) ql q

q = qi -Q a
ai q

qU-b) = qi (i-b) -
Q ai(1- b) CQa,)

qib q=qieqf

r: [(p,~~}I.,.I-P~'k)-"~'Z. 1/2{Z. 'I. l-Z. 'J.)]<'iJ.Ic-lJ2 • ,~- '.J. I J.],,.,- l.J ••••- l.J,I< ,

+t:..~;1t2.,J (PW-I.k - P~j.k) - r~l-]I2.Jc (Zi.i-1Jc - Zi,i,Ic)1

+Tx7l1'J.M [(P;':l,i.k - p';:~'k.)-r':-lfi.j,k (Zi···1.i,k - Zi.i,1c)]

+T" [( In , m) 111 (Z Z )']
Xi+lJl,j,.t "Pi+l,j,k - Pi,j,t ~ YiTl12.},k i+l,j.k - l,j.k,

+T" [( m ., m ) _ m. (Z - Z )]
Yr.,.;.1I2.k Pi,}+l,k Pi,i,!' Yi.i+ll2,k, i,j+l,k iJ,k

+T"':,t';'l/lr(p~.kH - P~,k) - Y7.~,k;ll2(Zj,j.k+l - Zi,j,k)]
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