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SUMMARY

I
I
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• This report presents results from a short PVT program on a

bottom hole sample from well 31/2-3.

The bubble point of the reservoir fluid is lower than the

I reservoir pressure, but we think that the sample is

representative for what was present in the tubing at the

• sampling depth
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INTRODUCTION

1. Medio September 1980 Statoil received PVT samples

from the 31/2 block for internal evaluation. In a telex

fron Shell 1/1280 (FOR 021204/2) we were asked to do PVT

analysis on bottom hole sample no.2 from well 31/2-3.

We were also asked to do further analysis by adjusting the

bubblepoint to reservoir pressure by adding gas from 31/2-3

recombined gas sample used in the condensate study.

The results from that analysis will be subjected to a

separate report. In this report we will present the

results obtained on the sample, as received.
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2. SAMPLE DESCRIPTION

2-1 Flopetrol bottle no. 20475/90. Sampling depth 1437m

For sampling sheet see appendix.

Opening pressure of the bottle at ambient conditions was

measured to approx. 80 bar. Bubble point determination at

ambient conditions gave approx 115 bar.

Based on this information it was descided that the sample

was suitable for further analysis. Approx. 100 cm of

reservoir fluid was transfered to a visual PVT cell at a

pressure of 200 bar while the cell was kept at reservoir

temp. (71.1°C).

3. METHODS AND EQUIPMENT

Determination of bubble point was done in a Ruska visual

PVT cell. Single flash .to sandartd conditions (15 C and

latm), and measurement of GOR was done by using Ruska Flash

seperator. Reservoir fluid composition was calculated from

the flash experiment.

The gas was analysed both on a Hewlet Packard 5880 GC with

packed column and TCD, and another of same fabrication

using glas capillary column and FID. Oil analysis was run

on the latter instrument using internal standard.

Molweight of oil was measured using the principle of

freezing point depression.

4. RESULTS

Results of PVT analysis is found in table 1 in the

appendix.
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5. DISCUSSION

5-1 PVT analysis

The bubble point is lower than the res. pressure, which

could be due to the sampling method.

The reservoir composition seems reasonable. A flash

computer run using this composition reproduced the measured

GOR, oil density, Bo factor, and gas gravity, giving 51.5,

0.908, 1.158, 0.71 respectivly.(1)

The uncertainty in a normal PVT analysis as experienced by

our laboratory is stated in table 2.

6. CONCLUSION

Even though the bubble point is lower that the reservoir

pressure we assune that the results obtained is

representative for the fluid present in the tubing at the

depth were the sample v/as taken.

REFERENCES

(1) Standing

JPT FORUM xxxl sep 79 P1193. "A set of eqn. for

cumputing equlibrium Ratios of a crude oil/natural gas

system at pressures below 1000 psia."
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Table 1

Compsition of reservoir fluid

from single flash of BHS from 31/2-3

Oil Gas
Components wt% mole% mole%

Nitrogen 0 0 0.62

Carbondioxid 0 0 0.59

Methane 0 0 83.59

Etane 0.01 0.09 9.07

Propane 0.03 0.18 2.37

iso-butane 0.09 0.42 1.88

n-butane 0.04 0.21 0.53

iso-pentane 0.11 0.43 0.39

n-pentane 0.07 0,27 0.21

Hexanes 0.53 1.72 0.46

Heptanes x 99.12 96.68 0.29

100.00 100.00 100.00

C^+ mol wt.

C^+ density (g/cc)

Pj,̂  density res. fluid (g/cm )(1)

Bubble pt. , (Bar)

Co, (vol/vol/bar x 105)(3)

Gor, (SM3/M3) (1)

Bo, (M3/M3) (2)

po, density of oil, (g/cm )

Yg/ gravity of gas (1)

Mol weight stock tank oil

Bottle No. Flopetrol

Res . fluid
mole%

0.25

0.24

33.17

3.65

1.05

1 .00

0.33

0.42

0.24

1 .22

58.43

100.00

281

0.9132

0.8230

133.8

12.1

51 .6

1 .159

0.9096

0.70

274

20475/90
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Table 2

(1) Yg, GOR, Bo, p res. fluid from singleflash of oil from

reservoir condition to 1 atm., 15°C.

(2) Bo is M3 of reservoir fluid pr. M of stock fluid at

1 atm., 15°C.

(3) Average compressibility to oil between saturation pressure

and initial reservoir pressure.

Error limits on reported values:

Bubble point

GOR

BO

p res. fluid

p oil

Y gas

M

Composition

+ 0.5 BAR

+ 0.3 SM3/M3, 1.7 SCF/BBL

3 x 10~3 M3/M3

2 x 10~3 g/cm

+ 2 x 10~ g/cm

+ 1 x 10-2

10 g/g mole

ci ' C2 t 1% decreasing to about +_ 7%

for components having reported values

less then 1 mole%
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Base :

Client -..

Field :
Well -. - 3

Section :ANNEXé£J

Page
Report 1ST:

-BOTTOM HOLE SAMPLING.

Date of sampling :
Sample nature :

Service order;
Sampling depth:

Sampling No.:

A-RESERVOIR AND WELL CHARACTERISTICS _
Producing zone: Pprfnratinn<;; f 5"?y-.£ t̂} -/$&*. 5/»fiAmpling interval:

^/t/* J?1/*
: • *&• fitAtf -t/2- Casing Dia \.

.Shoe :.
Depth origin oia.:
Surface elevation:. .Shoe

Bottom hole
static
conditions

Initial pressure :,
Latest pressure measured :.
Temperature :•.

at depth -..
.at depth:
.at depth:

_ date;
-date ;
_date:

B-SAMPLING AND TRANSFER CHARACTERISTICS -
Sampler: Type and No. ..

Time at which sample was taken: Test
duration

Running start
Pulling end

QWell shut in since :
BQWell flowing through choke :.

Time elapsed since closing well ;
Production duration through this choke •

O)

Ei .£

Bottom hole
_ ft.

pressure:,
temp. :'.

Flow rates; .*/W6

Well head pressure:
temp.

W.LR.r .
Prod 6.U.K

Separator pressure:
temp. :

Specific |Gas(air1)
gravity Oil

Opening pressure of the first valve (if necessary}:

Estimated bubble point under bottom hole conditions
Tsrnp ; /̂ ^ Prp^nrP -. /I&V Z5/C,

Transfer conditions. ^ By gravity £]By pumping
Temp. : &£j'c- Prassurft i

Hg
volume

collected at transfermg end
remaining in the shipping bottle

Final conditions^f shipping bottle after decompression :
Temp : __ 6'' Pressnra •

Hg volume withdrawn for bottle decompression

C- IDENTIFICATION OF THE SAMPLE -
Shipping bottle No :
Addressee :

Shipping orderNo.:

Coupled with

Bottom hole samples No

Surface sampies No.

LIQUID GAS
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B.Reinholdsen
Shell Exploration
P.O.Box 10,

4033 FORUS

Statoil
Den norske stats
oljeselskap a.s

Forus
Pojtfaok«300
N-4001 Stavanger
Telefon (04) 57 70 00
Telek* 33211 stato n
Faksimile (04) 57 70 42
Telegram: Statoil
Bankgiro 8501.08.07471
Postgiro 3 63 98 12

Deres ret.
Your re'.

Deres brev av
Your letter ol

Vår rei.
Our ret.

70/TF

Dato
Date

22.04.83

Subject: RESERVOIR FLUID STUDY 31/2-3

In the report; "Reservoirfluid study on a surface sample from
gaze zone 31/2-3", there is observed a regrettable mistake
regarding to the stock tank GOR and Bo factor of the separator
liquid, page 8 of the report.

The corrected values are: 3 ^
GOR of separator liquid (sm /rru) ,17.4
Bo of separator liquid (sep m /m ) 1.065

We are sorry for this mistake, and hope that it has not
inconvenienced you in any way.

Regards
for De»^norske stats oljeselskap a.s.


