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1. INTRODUCTION 

Well 34/10-17 is the first exploration well drilled on the 

Beta structure in block 34/10. The structural map on figure 

1.1 shows the location of the well. 

The well was drilled to a total depth of 3466 mRKB into a 

formation of Lower Jurassic age. 

Hydrocarbon bearing formations were encountered ifi sands of 

Middle Jurassic age (Brent) . 
Four production tests were performed in the gas/ oil and 

water bearing sands in the Brent formation. The tests kere 

designed with conventional downhole and surface equipfn&&. 

NOTE: All depths in this report refer to RKB level 

(measured depth), unless others are indicated, 













4, OBJECTIVES 

The objectives of testing well 34/10-17 were: 

1. Obtain representative samples of the reservoir fluids: 

Gas, oil and water. 

2, Evaluate reservoir rock properties and productivity. 

3, Determine reservoir pressure and temperature. 



5. RESULTS AND CONCLUSIONS 

5.1 Summary of the Test Performance 

Table 5.1 shows a summary of the test performance, flow 

rates, bottom hole pressures etc. for each of the tests. 

The given flow rates are average for the last 2 to 3 hours 

of stabilized flow. It should be noted that the metering 

practices are questionable, especially for the oil rates, 

and that the difference in the gas-oil ratio for the 

different flow periods probably are due to this problem, 

More detailed test performance data are shown in chapter 6. 























6. TEST PERFORMANCE AND ANALYSIS 

6.1 General 

All the tests were designed conventionally with a short 

initial flow period followed by an initial shut in period of 

about one hour, a main flow and shut in period and for DST 

2, 3 and 4 also a third flow and shut in period. At the end 

of DST 2, bottom hole samples were collected. 

Four pressure gauges were run on the test string in all the 

tests, but one gauge failed in each test. Test analyses are 

made on the pressure data from all the gauges. The data 

quality is, however, for some of the gauges rather poor and 

one gauge has therefore been selected as the most reliable. 

The test analysis calculations, pressure plots etc, for this 

gauge are included in the report while the results of the 

analyses of the other gauges are shown. 

All the tested zones have high permeabilities and the 

pressure drawdown during the production period was therefore 

low. The pressure stabilized after a short production time 

and actually showed an increase with time (at a constant 

flow rate) in all the tests, This effect made reliable 

drawdown analysis impossible. 

Pressure buildup (Horner) analyses were made for all the 

tests. Because of the excellent reservoir quality, the 

slope m on the Horner plot is very low. Small errors in the 

gauge readings (f.ex. because of temperature correction) can 

therefore affect the slope to some degree. The 

permeability, skin etc. calculated from these test analyses 

should therefore be considered as approximate values only, 



In the following paragraphs, test analysis and test 

performance data are shown in this order for each test: 

1, Results of the test analysis 

2. Comments on the test analysis 

3. Data input to the analysis 

4. Calculations 

5. Pressure plots used in the analysis 

6. Comparison of results obtained from all the 

pressure gauges 

7. Diary of events 

8. Flow data, graphical illustration 

9. Flow data, table 

10. Layout of the teststring 

11. Gauge arrangement 

12, Sampling summary 



6.2 DST no. 1, Performance and Analysis . 

6.2.1 Results of the Test Analysis 

The following results are obtained from the test: 

Reservoir pressure: 412 bar at 2939 mRKB (mid perf.) 

Reservoir temperature: 1 0 8 ~ ~  

Produced reservoir fluid: Water with 32000 mg/ 1 NaCl eq. 

Permeability: 190 md average over a total interval of 79 m. 

(10 m were perforated) 

Skin: Skin factor of 112 corresponding to a pressure loss 

of 43 bar. Total drawdown was 46 bar. About 3% of 

the skin was due to partial penetration (perforated 

10m of 79m total). 

No.boundary effects are seen, 



6.2.2. Comments to the Test Analysis 

The test was evaluated using the conventional Horner 

analysis of the second shut in period. No significant 

wellbore storage effects were observed (the well was shut in 

downhole). The main flow period was disturbed by clean up 

effects, and drawdown analysis was therefore not performed. 

The thickness of the formation interval contributing to the 

test is somewhat uncertain. No vertical boundaries are seen 

on the cores below the perforated interval (21m of cores 

available). The permeability, however, decreases with 

depth. A tight zone located 56m below the test zone is seen 

on the logs. It has, for the test analysis, been assumed 

that this entire interval has affected the test response. 

The partial penetration skin factor was calculated using a 

"corrected" total thickness equal to (k h) of the total 

interval devided by (k) of the perforated interval because 

of the large permeability variance over the section. 



6.2.3 Data Input to the Analysis 

Bottom hole pressure data from the pressure gauge SS0151 

were selected for the analysis. The quality of these data 

seems to be good. 

The reported water production rate was not constant with 

time. The flowing BHP and WHP were, however, fairly 

constant and it was therefore assumed that the rate 

variations were due to metering problems. An average water 

rate was used for the analysis. 

Water viscosity, water formation volume factor, water 

compressibility and rock compressibility were derived from 

standard correlations. Residual oil compressibility was 

assumed to be as for DST no, 2, 

Porosity and saturation data were taken from the log 

analysis report (ref. 1). 

The pressure gradient in the water zone was taken from the 

FMT report (ref. 2). 

The formation thickness contributing to the test response 

has been estimated using the available core and log analyses 

data.* Very low vertical permeabilities are measured on 

plugs from 2901.60m to 2921.10m, and this section is 

therefore assumed to represent a vertical flow barrier, 

Some scattered plugs from 2921.10m to 2934m (top perf,) also 

show low permeabilities, but they might only represent small 

local barriers. Below the perforated interval (below 

2944m), no permeability barriers are seen (core data down to 

2965m). The permeability of this section is, however, much 

lower than in the perforated interval. Log evaluation shows 

a possible barrier at 3000m. 



The maximum thickness will then be 79m (2921m to 3000m). 
I 

The cement bond log shows a good bond up to 2920m (see 

Appendix l), eliminating "behind casing flow" from zones 

higher in the well. 

Arithmetic average horizontal liquid permeabilities from the 

core analysis are as follows (for comparison with test 

derived permeability thickness): 

Interval, m Thickness, m 

2921-2965 (cored) 44 

2965-3000 35 

Total: 79 

2934-44 (perf. int. ) 10 

Test k h = 15265 md m 

360 15800 

30 (est.) 1000 
210 16800 

*Core depths are corrected to log depths. 




































































































































































































































