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Assignment 1 
 


Chapter 2 – Basic Concepts in Reservoir Engineering  
 
 
Important note: all the students need to answer que stions 
1.1, 1.3 and 1.4. Only the students who are enrolle d in 
PEEN6004-Fundamentals of Reservoir Engineering need  
to answer question 1.2. 
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Question 1.1 
    
A deviated exploration well (see Figure 1) has discovered a long hydrocarbon 
column and is being prepared for further well-testing. In addition to log data, 
pressure data from a wireline formation test tool (see Table 1) will be used to 
determine the intervals to be tested. 
 
 


Measured Depth (MD) Pressure 
ft-RKB psia 
8106 2892 
8559 2924 
8658 2931 
8870 2983 
9125 3046 
9334 3101 
9440 3134 
9546 3167 
9652 3201 


Table 1 
 


 
Figure 1 


 
1. What reservoir fluid types can you identify from the data presented in 


Table 1? 
2. How many fluid interfaces (contacts) can be identified? 
3. Report the depth of any identified fluid contacts relative to mean sea 


level (MSL) datum?  
 
Notes: 


- Height of rig kelly bushing (KB) from ground level:  45ft 
- Height of cliff above sea bed (C):      250ft 


Refer to Table 1 for pressure 
 vs. measured depth data 
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- Depth of water (S):       148ft 
- Distance of Richard No 1 from cliff edge (E):   900ft 
- Depth of Kick-off Point (KOP) (the point where well deviated from 


vertical direction) below KB:      2000ft 
- Well deviation angle from KOP:     45° 
- Measured depth at any point is defined as the distance along the track 


of the well to this point from the KB. 
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Question 1.2 
 


Emerald oil field has been discovered 50 km off the North-West Shelf of WA in a 
water depth of 100 meters. Initial seismic interpretations have revealed that the 
reservoir is divided into two sections by a fault (Figure 2). In the first six months of 
discovery Well A was drilled into the western flank of the structure but no traces of 
hydrocarbon were found. After further seismic data analysis it was decided to drill a 
second well (Well B) into the other side of the fault (eastern flank). From the mud-
log analysis and well log interpretations it has been revealed that the structure on 
the east side of fault contains commercially producible volumes of oil and gas. 
Therefore it is believed that the fault running through the structure is a sealing fault.  


 


 
Figure 2 (figures are for illustration purposes only and not to scale) 


 
 
While drilling Well A, a single pressure measurement was performed. At depth of 
5500 ftss the pressure was measured to be 2534.7 psia. From the well logs run in 
Well B, OWC has been detected to be at 5700 ftss. Two further pressure data were 
also recorded in Well B (Table 2) 
 
 


N 


Well A Well B 


Well A 
Well B 


Cross section A-A 


Top view of the 
structure 


A 


A 


Fault 
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Depth, ftss Pressure, psia 
4575.00 2330.27 
4675.00 2336.95 


Table 2 
 
From the PVT analysis performed on the fluid samples taken from both wells the 
following data were obtained: 
 


Bo 1.25 rb/stb 
Rs 1000 scf/stb 
Bw 1.02 rb/stb 
Gas expansion factor (E) 180 scf/rcf 


Gas specific gravity (surface conditions) 0.7 


Oil specific gravity (surface conditions) 0.8 


Water surface density 64.63 lb/ft3 


Table 3 
  


a. Identify the gas-oil contact (GOC)? 


b. During a well test program performed on Well B it produced oil with a 
constant flowrate of 7,000 stb/d and a corresponding gas flowrate of 10 
MMscf/d. Calculate the production GOR? Then, with the knowledge that 
the aquifer support for the reservoir is considered to be weak, what 
advice you would have for the production engineer to help him/her to 
prevent fast decline in reservoir pressure? 


Notes : 


- Assume there is perfect regional aquifer connectivity. 


- Both drilled wells were vertical.  
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Question 1.3  
 
A vertical exploration well, Bentley-1 drilled into a normally pressured 
reservoir entered the reservoir at 6000 ft.MSL. The well was drilled to  
6250 ft.MSL and logged.  Based on the logs, it was concluded that the 
reservoir down to 6200 ft.MSL was of good quality but contained only 
formation water. A pressure survey indicated a water gradient of 0.4333 psi/ft. 
 
A 3D seismic survey was then carried out and after interpretation of the data, 
Bentley-2 was drilled into the same reservoir, 2 km from Bentley-1. Before the 
casing was run, a second pressure survey was carried out but unfortunately 
only two valid pressures were obtained due to operational difficulties. 
 


 
Depth  Pressure  


(ft  below MSL*) (psia) 
5000 2320 
5410 2400 


 
(*MSL = Mean Sea Level) 
 
Electric logs ran indicated the GOC to be at 5200 ft. MSL. However, it was not 
easy to identify the OWC exactly from the resistivity logs. 
 
A production test was then performed to test the oil column. The well flowed at 
a constant rate of 7,800 stb/d of oil with a corresponding gas rate of 
9.36 MMscf/d. No water was produced at surface.  
 
Preliminary analysis of fluid samples taken from the separator and downhole 
indicated an oil gravity of 300 API, a gas gravity of 0.7 and initial Rs of 900 
scf/stb. The initial oil formation volume factor and the corresponding gas 
expansion factor were also measured to be 1.336 rb/stb and 150 scf/rcf 
respectively. Assume Bw=1.0. 
 
What conclusions can you draw about the static fluid distribution in the 
reservoir if the crest of the structure is located 900 ft above the Oil Water 
Contact (OWC)?  
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Question 1.4 
    
Analyse the reservoir production data in the table and then: 
 


• Calculate the Stock Tank Oil Initially in Place (STOIIP) from the 
geologist’s volumetric estimate given in the table. 


• Using the production history provided, identify the drive mechanism(s) 
occurring during production. 


• Indicate whether the reservoir is under-saturated? Calculate Rsi and 
justify any variations you may observe in gas to oil ratio? 


• Calculate the recovery factor and comment on whether this value is 
typical of the drive mechanism interpreted from the production data. 


 


Time 
(Days) 


Average 
Reservoir 
Pressure 


(psia) 


Oil 
Rate 


(stb/d) 


Water 
Rate 


(stb/d) 


Gas 
Rate 


(Mscf/d)  


Cumulative 
Oil 


Production 
(Mstb) 


Cumulative 
Water 


Production 
(stb) 


Cumulative 
Gas 


Production 
(MMscf) 


0 3205   0 0 0 0 0 
80 3006 60000 0 54000 4531 0 4078 


161 2806 60000 0 54000 9060 0 8154 
295 2540 60000 0 54000 17600 0 15822 
375 2475 60000 0 52328 21300 0 19068 
410 2450 60000 0 52324 24600 0 21894 
460 2418 60000 0 52320 27600 0 24785 
495 2390 60000 0 54526 29700 0 27324 
536 2366 59900 0 56254 32160 0 33768 
741 2254 59729 78 68071 42659 426 50978 


1106 1999 17225 160 37135 55469 223976 74606 
1471 1775 4399 2 10383 58679 231418 78747 
1836 1540 1095 0 1819 59499 231636 79252 


Reservoir Production Data 
 


 
 
 
 
 
 
 
 


Volumetric Data  
 
 


Porosity (φ) = 0.20 fraction 
Swc = 0.13 fraction 
Boi = 1.56 rb/stb 
NTG = 1.00  
Thickness (h) = 55 metres 
Area (A) = 11E+06 m2 
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