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REPORT ON HYDROCARBON'SAMPLES FROM

WELL 1/9-2

STATOIL RESERVOIR LABORATORY



Introduction

This present report presents the results from analysis on oil
and gas samples from DST No. 1, 2, 2A field 1/9-a, well 1/9-2.

The report includes density and viscosity determintation on oil
samples and chromatographic analysis on gas samples.

Further studies will be done to see if there are correlation bet-
ween samples from 1/9—1 and 179-2. Results will be presented in
a later report. ]

Stavanger 1/9-77

Per Thomassen

Karl Sigurd Arland
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Methodes

l. Sampling

Due to the low production in 1/9-2 the separator was not put
into operation, therefor sampling was mainly done on choke-

manifold by the bubble hose and occasionally at wellhead and
shale shaker.

Two gas samples was collected at wellhead in high pressure
bottles and the rest was sampled by putfing the bubble hose
into a 20 liter plastic can and venting the gas out a valve

and into special gas sampling bas or glass cylinders. The
fluid samples studied consisted of varying amount of oil, water
and mud (and solids). To get enough o0il for density and vis-
cosity measurements we had to pour the fluid into a separating
funnel and then sentrifuging the oil gdllected. In one in-
stant oil separated from BS&W measurements nad to be  lumped ::

together to give enough sample for viscosity measurement.

2. Measuring equipment

2.1 Density and API

These measurements are made on the Paar Digital Density Meter.
This instrument measures the natural frequency of a small glas

v tube filled with the fluid we want to study, The frequent is
directly related to the density of the fluid at the tempera-
ture set by and extrenal thermostat. For determentation of
API the temperature is maintained within 0.05°% of 15.56°C
(60°F) .

The interesting features of this equipment is:
a) Only a small sample is reguired (0.7 cc)

b) High accuraly (0.01 deg API)
c) No temperature correction is necessary

d) The result is obtained within 2 minutes.

2.2 Kinematic viscosity.

Measurements are made according to ASTM D 445-72 using and
Lauda Ultrathermostat with Cannon-Fenske viscometer.
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The standard reference temperature is now (since 1/1-77) 40°c
(104°F) but we have been using the former base temperature
37.78%%¢ (lOOOF) in these measurements to be able to apply the
UOP correlation for characterization of the oil.

2.3. GAS ANALYSIS

Measurements was made on the Hewlett-Packard 47122 gas chro-
matograph having a thermal conductivity detector and using the
Hewlett~Pachard 3385 intergrator. The sample is introduced
into the chromatograph either by a syringe or a gas sampling

valve. The instrument is calibrated by using certificated gas
mixture delivered by Norsk Hydro. See_-enclosure:no...l..

A calibration run is made at least once a éay. There is no
accepted standard as to what kind of column to use for analysis
of natural gases and there is probably no single column which
can separate all the organic and non organic components in one
run. We have therefore been using to different columns:

a) Carbosive B for 02, N2' co, CH4, and COZ'

b) 10% KC1l on alumina for hydrocarbons.

See enclosure no 2 for calibration run on these two columns.
Each sample was run on both columns and by using calibration
factor and the fact that the consentration of CH4 is deter-
mined in both runs the consentration of every component up to
C5 is calculated.

3. UOPK~FACTOR

This factor is much used to characterize crude oils as either
parafinic or napthenic.

K> 12,1 indicate parafinic oil
11,5< K< 12,1 indicate mixed oil

K< 11,5 indicate napthenicoil



RESULTS

COMPANY: STATOIL
FIELD : 1/9-a
WELL : 1/9-2

Table 1: DENSITY AND VISCOSITY MEASURED ON OIL FROM DST NO.l

0il samples collected from bubblehose

DATE, TIME. DENSITYﬁﬁ:GOQA oAPI I KINEMATIE VISCOSITY UOPK
(g/cc) ' (cst)

27/7/177,

0530~0730 0,8950 26,6

27/7/77,

2230 0,8667 30,6

28/7/77 0.8533 34,3 7.35 12.1

0930

Rev.out




COMPANY : STATOIL
FIELD :1/9-a
WELL :1/9-2

TABLE 2. DENSITY AND VISCOSITY MEASURED ON OIL FROM DST NO.2

0il samples collected from bubblehose.

Third flow.

o o)
DATE, TIME DENS{E}C%? 60°F API KINEMﬁ;gg)VISC SITY UOPK
1/8/77,1206 0.8514 34,6
Rev.out.before
acid.
2/8/77,0400 0.8551 34,0
2/8/77,0600 0.8461 35,7
2/8/77,0800 0.8508 34,8
2/8/77,1000 0.8474 35,5
2/8/77,1100 0.8465 35,7 6,47 12,1
2/8/77,1300 0.8447 36,0
2/8/77,1626 0.8639 32,3
(rev.out)




Il GBI BN B OGN NN T D R N Ny R B N D N R BN EE = EE

COMPANY : STATOIL
FIELD :1/9-c
WELL :1/9-2

TABLE 3: DENSITY AND VISCOSITY MEASURED ON OIL FROM DST 2A

Samples of o0il collected from Bubblehose. Second flow.

DATE, TIME DENSITY at 600F 0API KINEMATIC VISCOSITY} UOPK
(g/cc) - (cst)
5/8/77,2023 0.8492 35,1
6/8/77,0430 0.8456 35,8
6/8/77,1000 0.8467 35,6
6/8/77,1913 0.8456 35,8
7/8/77,0816 0.8479 35,4
7/8/77,1850 0.8562 33,8
7/8/77,Rev.out 0.8625 32,6
(55bb1l)
7/8/77,Rev.out 0.8666 31,8 A
(60bbl)
0Oil collected from 0.8473 -~ 35,5 7,0 12,1
B.S.&W determinatioq
(average oil
from DST2A)




TABLE:
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COMPANY : STATOIL
FIELD :1/9-a
WELL :1/9-2

COMPONENT ANALYSIS OF GAS FROM DST NO. 1

SAMPLE POINT: GAS FROM BUBBLEHOSE GAS FROM WELLHEAD

DATE, TIME: 27/7/77,1030 * 27/7/77,2100 *
N, 0.50 0,40
CO2 74,50 52,60
CH4 20,70 37,10
C2H6 2,20 4,50
C3H8 1,20 2,60
1-C,H, 0,15 0,40
n-C4Hlo 0,45 1,30
i—C5H12 0,15 0,50
n-C5H12 0,15 0,60
C6 Traces Traces
C7 Traces Traces

L

* Values given in table are mole percent.




COMPANY : STATOIL

FIELD :1/9-o
WELL :1/9-2
TABLE 5: COMPONENT ANALYSIS OF GAS FROM DST NQ 2A
*
SAMPLE POINT BUBBLEHOSE BUBBLEHOSE BUBBLEHOSE BUBBLEHOSE
DATE, TIME: 5/8/77,223%4 6/8/77,0118 | 6/8/77,1120 | 7/8/77,1645
N2 0.90 0.50 0.95 0.70
CO2 69.72 65.50 61.40 53.50
CH4 20.50 23.80 26.05 32.40
C2H6 3.70 4.30 4.70 5.55
C3H8 2.70 3.10 3.55 4.12
i-C4HlO 0.40 0.48 0.53 0.61
n-C4H10 1.30 1.46 1.68 1.92
i-C5H12 0.35 0.38 0.50 0.52
n-C5H12 0.43 0.47 0.65 0.68
C6 Traces Traces Traces Traces
C7 Traces Traces Traces Traces

* Values given in table are mole percent.




SUMMARY OF RESULTS

In the following we will summarize the results. obtain in the
lab and compare- with measurement from the Rig and

point out what seems to be interesting features.

DST 1 shows an increasing API during the test. Viscosity is
measured on one sample giving 7,35 cst, the UOP correlation
gives K=12,1 indicating a'paréfinic oil. Gas analysis are
made on two samples and shows a high CO2 conagentration which
decreases as time goes by. Consentration of methan increases
from 20,7 to 37,1 molprocent in the same period, with the other
hydrocarbon component varying in the same way. See enclosure 3.
This coresponds fairly well with result obtain on the rig, all
though rig - measurement are not giving correct absolute quan-
tities.

DST 2 gives API gravities varying around 35,5O going down to
32,30 on the reversed out sample. Viscosity is 6.40 ¢st which again
gives K=12,1 indicating parafinic oil as in DST 1. Measurements
on the rig gives gravity about 35°API. No gas analysis is made
during this test.

DST 2A gave more samples than the other tests and 9 density and
4 gas measurements was made in the lab. API gravity varies
around 35,6 for quite a long time then it drop to a low 31,8 dur-
ing reversing out. Viscosity on an "average" sample gave 7,0

cst again indicating parafinic oil.

Gas analysis showed the same trend as in DST lJCO2 going from a
high 69,7% to 53,5% when the well was shut in after 42 hours.
Methan increases in the same period from 20,5% to 32,4%. The.other:
hydrocarbon components shows a similar variation. See enclosure
4.

Gas measurements on the rig gave total different picture with
considerably less hydrocarbons having a peak of 7% in the

middle of the test.



ENCLOSURE 1

k H d Postbaxs nr. 110
Norsk Hycro a.s B, P, e

Telegram: norskhydro
Telex: 17064 hydron : :

POI‘SQI’ unn Fabrikker Bankgiro: 7147.05.01841
TKunde Analysesertifikat

. Certificate of Analysis
SPATOIL -~ Karl Sipurd Arland

POSTBOKS 3000
4000 STAVANGER

Mhloper orarme  B-937 Mysrosorarenr.  15700p  TEkessuionat 700 /Rp  "Bae 10.06.1077

-

Flaske vol. 1 10

[Fiaske nr. l
oyiinder no. K 25154 Cylinder vol. 1

-~

Bestilling Cravimetrisk Analyse
— , blandet '
Gass- Kons. Usikkerhet| Kons. Usikkerhet Kons. | Usikkerhet
komponent C Ac - C Ac C- AC
% C_ mol.% [ vol.? T
Nitrogen N, 0,5 - 0,61 0,05 0,66 0,N7
Carbondioksyd €05 2,0 - 1,88 0,03 1,90 0,05
Metan CH), 82,5 - 80,35 0,01 80,95 0,01
Etan C,Hg 9,0 - 8,75 ¢,05 8,75 0,02
Propan C3H8 3,0 - 4,81 0,02 4,60 0,04
n-butan C\H g 1,5 - 1,58 0,03 1,51 0,05
iso= " " 0,5 - 0,56 0,02 0,56 0,07
n-pentan CSH12 0,5 - 0,48 " 0,46 "
igo= " n 0,5 , . w ] " n
Sum 100,0 99,99 99,75

For neyaktige analyseresuitater anbefsies et gasstrykk pa 1kke under 10 atm.
For exact results of anaiysis the gas pressurs shouid not be below 10 atm.

Komponenten N-pentan + I-pentan kondenserer ved +10 ‘C
The component condenses at i(®
Ved mistanke om kondensering, méa flasken oppbevares i 10 dager ved 20 *C fer bruk.

if condensation is suspected the cylinder must be stored for 10 days at 20 °C before being used.

[Fulitryki/Pressure at filling atm ko [Temperatur Tumperature *C 20

~
N Kw'ta,rvob
Anaiysert aviAnsiysed by

for Norsk Hydro a.s
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