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1 Introduction 

Cambriol G-92 is located about 428 km east of St. John’s, Newfoundland. The location of the well in relation to Bay du 

Nord is shown in Figure 1-1. The well was drilled in July and August 2020 and encountered 65 m of good quality sand in 

the Mizzen Member sand package. One Formation Test while Tripping, FTWT, was performed in the Res 2000 interval in 

August 2020, Figure 1-2. The CPI from the tested formation is shown in Figure 1-3. 

This report presents a re-interpretation of the FTWT results. Data from an MDT performed in the same interval is also 

evaluated. Much of the background information from the test presented in this report is based on the original test 

interpretation report from 2020. (1) 

 

 

Figure 1-1 Seabed map with Cambriol East prospect and Cambriol G-92 well (2) 
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Figure 1-2 Cambriol East prospect schematic (2) 

 

 

Figure 1-3 CPI of the tested formation in Cambriol G-92 

  



 

    

  Doc. No.  

  

Valid from:  Rev. no.  

     

    

 

Page 6 of 24  

Classification: Internal  Status: Final  www.equinor.com 

 

2 Summary and results 

One FTWT was performed in Cambriol G-92. Due to operational issues only data from one gauge from the 

sample interval and one gauge from the guard interval were available for interpretation. The data quality was 

variable, but both gauges taken together with the multiple build-ups increase the certainty in the results. The 

main results are presented in Table 2-1. 

• There was uncertainty in the thickness of the contributing formation 

• Permeability in the Darcy range was found 

• The data indicate an elongated reservoir shape. There is no match using only the mapped faults, 

suggesting sedimentological barriers to flow, or sub-seismic faults. 

 

 

Table 2-1 Main results 

Model parameter Analytical model Numerical model 

Well model Limited entry Limited entry 

Reservoir model Homogenous Homogenous 

Boundary model Intersecting faults Open channel 

Kh, mDm 15750 15750 

Permeability, mD 1050 1050 

Skin 130 130 

Distance to boundary, m 50 50 

Distance to boundary, m 80 63 

Radius of investigation, m 300  300 
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3 Test overview 

One FTWT station was performed on August 31 2020 in the Mizzen Member sand package. The FTWT was set-up with 

guard packers from 4392.45 to 4393.54 m MD and had a sample interval from 4394.08 to 4396.72 m MD. An observation 

probe was set at 4388.68 m MD, the tool schematic is presented in Figure 3-2.  

The total test duration was approximately 24 hours, and an overview is presented in Figure 3-1. An initial short flow and 

build-up was performed for the sample and guard intervals just after midnight on August 31. With only the sample interval 

open to flow, the clean-up flow started just prior to 03.00 gradually ramping up to 8 rm3/d. After almost 4.5 hours the pumps 

were stopped for the clean-up build-up which lasted for just over 4 hours. The main flow and build-up lasted for 6 hours 

and 20 minutes and 3 hours and 40 minutes respectively. For the main flow period the rate was again gradually increased 

to 8 rm3/d. Sampling was performed after the main build-up was complete. 
  

Figure 3-1 Test overview 
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Figure 3-2 Tool schematic 
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4 Data preparation and quality control 

The sample interval had 2 gauges – one quartz (QDPRESS PA) and one strain gauge (PASG), located below the lowest 

packer. Also, the guard Interval had two gauges (quartz PAQP2 and strain PASG2) located above the upper guard packer. 

In addition, there were two gauges in the observation probe, one quartz (PQQP1) and one strain (PQSG1). Due to software 

malfunction, no strain gauges were able to record pressure measurements. As a result, the quartz observation probe had 

to be utilized to monitor the annulus to ensure safe operations. Only the quartz gauges located in the sample and guard 

intervals could be utilized for analysis. A simplified rate history was created based on the available rate measurements, 

see Figure 4-1. The Production and Guard Interval quartz gauge responses are also plotted in Figure 4-1. 

 
  

Figure 4-1 Pressure and rate data from the test 
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Figure 4-2 shows a close-up of the two initial build-ups for the sample pressure gauge. The build-ups are of poor quality 

and increase sharply in a way that is not seen in either the clean-up build-up or the main build-up, see Figure 4-3. These 

initial build-ups could therefore not be used for determining the initial pressure. 

The difference plot, Figure 4-4, compares the quartz pressure gauges from the sample and guard intervals. The guard 

interval pressure has been shifted 0.1 bar to better visualize the changing pressure difference. The sample interval pressure 

data is more erratic during the clean-up build-up period, while the guard interval pressure is more erratic during the main 

build-up. The pressure difference between the gauges increases during the test by about 0.01 bar. Figure 4-6 shows the 

log-log plot from the clean-up and main build-up from the sample interval gauge with a smoothing of 0.1. Here we see that 

the erratic behaviour in the clean-up build-up is mirrored in the derivative after 1 hour, this is unlikely to represent reservoir 

behaviour. Figure 4-5 shows the clean-up and main build-up for the guard interval gauge with smoothing 0.2. The 

derivatives overlay well up until 0.8 hours into the build-up. Again, we see that the non-reservoir response seen in the 

close-up of the pressure has a significant effect on the main build-up derivative.  

The lack of additional gauges limits the possibility of further investigating the data quality, this increases the uncertainty of 

the analysis. However, it is assumed that the clean-up build-up from the guard interval pressure and the main build-up from 

the sample interval pressure best represent the true reservoir response. 

 

 

 

 
 

Figure 4-2 Close-up of all four build-ups from the sample interval pressure 
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Figure 4-3 Log-log plot of the sample interval gauge for all build-ups, no smoothing 
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Figure 4-5 Log-log plot of clean-up and main build-up for the guard interval gauge (0.2 smoothing) 
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Figure 4-6 Log-log plot of clean-up and main build-up for sample interval gauge (smoothing 0.1) 
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5 Diagnostic evaluation 

Figure 5-1 shows the log-log plot of the clean-up build-up from the guard gauge and the main build-up from the sample 

gauge. The derivatives overlay well and the response from the guard gauge is instantaneous, indicating good 

communication between the sample interval and guard interval. There is a possible spherical flow period on the sample 

interval pressure between 7e-4 hours and 2e-3 hours. From 2e-3 hours the derivative is flat, indicating infinite acting radial 

flow. From 0.1 hours both derivatives turn upwards, indicating the presence of barriers to flow. Beyond 2 hours into the 

build-ups, the derivatives turn slightly downwards, this could indicate that there is some improvement in the system, or that 

the barriers encountered are of limited extent. Figure 5-2 shows the semi-log plot, the slope of the straight portion of the 

semi-log indicates a kh of 15750 mDm. 
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Figure 5-1 Log-log plot of guard interval clean-up build-up and sample interval main build-up 
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Straight line slope 

corresponding to a 

kh=15750 mDm 

Figure 5-2 Semi-log plot with straight line slope 
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6 Pressure transient analysis 

The input data for test interpretation is presented in Table 6-1.  

Table 6-1 Input parameters  

Parameter Value Comments 

Oil formation volume factor, Bo (Rm3/Sm3) 1 Downhole rates 

Oil viscosity, µo (cp) 0.653 Hilde Brevik 

Net formation thickness, h (m TVT) 15 See discussion 

Anisotropy, kv/kh 0.7 Matthew Scott 

Peroration length, hw (m) 2.65 Tool sketch 

Formation porosity, ɸ (fraction) 0.235 David Daniels 

Well radius, rw (m) 0.108 Bit size 

Total compressibility, ct (10-4 bar-1) 1.99 Hilde Brevik 

 

As is common in tests where only part of the formation is produced from, the main uncertainty is in determining how thick 

the contributing formation is. From the CPI shown in Figure 1-3, there are few clear internal boundaries in the formation. 

The top of the formation is at 4387 m MD and at 4415 m MD there is a cement bed. This would yield a net pay of 

approximately 28 m, but since radial flow is observed already at 2e-3 hours into the build-up using a net pay this high will 

not yield a match to the data. The maximum net pay that can yield a match with the data depends on what value for 

anisotropy is used. If we assume that a kv/kh of 1 is a theoretical maximum value, a net pay of 19 m is possible. However, 

input from the geological evaluations indicate that the facies present are more likely to have a kv/kh between 0.55 and 0.8. 

Using a kv/kh of 0.7 gives a maximum net pay of 15 m. The MDT performed at the top of the sand package is discussed 

in Chapter 8. An analysis yielded a kh close to the value indicated in the FTWT, this supports the supposition that the FTWT 

is producing from more than just the FTWT interval. 

The data was matched with limited entry well model, and an intersecting faults boundary model. Figure 6-1 and Figure 6-3 

show the limited entry, intersecting faults model together with the sample interval pressure log-log plot and history plot 

respectively. The angle between the faults is 90 degrees. On the log-log plot the match is good until about 2 hours, but the 

intersecting faults model is not able to match the late time dip in the derivative. The main results are shown in  
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Table 6-2. 

To achieve a better match at late time, numerical modelling based on a reservoir map, Figure 6-2, was also performed. 

The reservoir map suggests a distance of about 130 m from the well to the eastern fault and 360 m to the western fault. 

These distances do not give a match between the data and the numerical model. The eastern fault was moved to about 50 

m from the well, while an additional western fault of limited extent was added, see Figure 6-4. Figure 6-5 shows the log-log 

plot with the numerical model (1). The numerical model matches the derivative better at late time, than did the analytical 

model. Figure 6-7 shows the history plot with the numerical model (1). A close-up of the pressure history with the numerical 

model shows a discrepancy in pressure drop between the clean-up build-up and the main build-up. An additional numerical 

model was generated, similar to the first model, but with additional faults closing of the volume, seen as red lines in Figure 

6-4. The close-up shows that numerical model (2) with a reduced volume gives a better match build-up to build-up. 
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Table 6-2 Main results 

 

Model parameter Analytical model Numerical model 

Well model Limited entry Limited entry 

Reservoir model Homogenous Homogenous 

Boundary model Intersecting faults Open channel 

Kh, mDm 15750 15750 

Permeability, mD 1050 1050 

Skin 130 130 

Distance to boundary, m 50 50 

Distance to boundary, m 80 63 

Radius of investigation, m 300  300 

 
  

  

Figure 6-1 Log-log plot of the limited entry, intersecting faults model with the sample interval 

gauge main build-up 
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Figure 6-3 History plot of the limited entry, intersecting faults model together with the sample interval 

pressure 

Figure 6-2 Map of area with well G-92 
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Figure 6-4 Numerical model with additional fault to the west of limited extent (1) and (2) 

additional faults shown in red closing of the volume 

Figure 6-5 Log-log plot of main build-up with numerical (1) 
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Sample interval pressure data 

Open numerical model (1) 

Closed numerical model (2) 

Figure 6-6 History plot with two numerical models 

Sample interval pressure data 

Open numerical model (1) 

Figure 6-7 History plot with numerical model (1) 
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7 Discussion of the results 

Reservoir thickness  

The main uncertainty in the analysis is net pay. As is common in limited entry testing there is uncertainty in how much of 

the formation is contributing to flow. Both core and log data from the larger formation indicate good internal communication, 

this would suggest using a net thickness of about 28 m. However, as radial flow is reached almost instantaneously this 

value for net pay could not yield a match with the data. Though there is no clear internal boundary before the cement bed 

at 4015 m MD, there is a zone with somewhat poorer reservoir properties at around 4403 m MD. It is possible that this 

zone is acting as a barrier. The drawdown pressure in the production interval was approximately 1 bar, but most of this is 

due to skin and not related to reservoir properties. It may be that the very small pressure drop in the formation lets the 

poorer parts of the formation act as a vertical barrier to flow. Though on a production scale it is more likely that the entire 

28 m package will act as one flow unit. 

 

Boundaries and faults 

Both the analytical and numerical modelling indicate the presence of two barriers to flow. However, as seen in the flattening 

and then dip in the derivative at late time it is likely that one of the boundaries is of limited extent. As seen in the reservoir 

map, the well is situated approximately 100 m from a major fault, and it is not unlikely that other sub-seismic faults are also 

present. For the model to match the pressure history, the connected volume must be significantly reduced. But due to the 

varying quality in the pressure build-ups, there is uncertainty in how much this match should be emphasized. 

 

Changes from 2020 interpretation 

The input data used in this interpretation were mainly the same as in the 2020 interpretation. There was a very small shift 

in the value for viscosity, but the main difference is the value used for net pay. The 2020 interpretation used a net pay of 

only 4.2 m, which corresponded to the combined sample and guard FTWT interval. Based on information from the core 

and log interpretations, as well as the good response in the guard interval probe, it seems unlikely that there would be such 

good vertical communication withing the FTWT interval, but no communication to the formation above or below this interval. 

The similar kh found in the MDT from the top of the sand, also supports the assumption that more than 4.2 m is contributing. 

As discussed in Chapter 6, a net thickness closer to 15 m seems more reasonable. Due to the change in net pay from 4.2 

to 15 m, there is also a substantial reduction in permeability compared to the initial interpretation, 3510 mD to 1050 mD. 

The average of the log derived permeability is 1774 mD, which is in the same order of magnitude as the result from this 

interpretation. As a consequence of reducing the permeability, the distance to boundaries that is determined is shorter in 

this interpretation compared to the 2020 interpretation.    
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8 MDT in Cambriol G-92 

The pressure data collected during the MDT run in G-92 were also evaluated. Only a short pressure build-up 

performed at the end of a sampling station had data of sufficient quality. The station was performed at 4391 m 

MD which is towards the top of the tested interval, see Figure 8-1. The pressure and rate data from the sampling 

station are shown in Figure 8-2. The semi-log plot and the log-log plot are shown in Figure 8-4 and Figure 8-3 

respectively. A straight line analysis was performed on the semi-log plot indicating a kh of about 13500 mDm. 

The derivative in the log-log plot is very noisy and cannot be used for further analysis. But the value derived from 

the semi-log plot is quite close to the kh determined in the FTWT, and therefore increases the confidence in the 

result. 

 

 

  

Figure 8-1 CPI showing the location of the sampling MDT station at 4391 m MD 

Figure 8-2 Pressure and rate data from the sampling station at 4391 m MD 
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Figure 8-4 Semi-log plot of build-up after sampling station, including regression line 

Figure 8-3 Log-log plot of build-up after sampling, with estimated kh from straight line in 

semi-log plot 
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