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INTRODUCTION

Statoil Production Laboratory (PROLAB) was asked to analyse
formation water from well 34/10-17. The interval tested was
2880~-2890 meters. Prolab received twelve plastic bottles
with water sampled within short time intervals.

After flowing the well for 8 hr the fluid produced was
assumed to be formation water. These water samples were
stored in 2 x 25 1 plastic bottle and called number twelve in
this report. One of these samples (25 1) were acidified
offshore with HCl.

Prolab has analysed four of the water samples from the
flowing well, time interval for the samples was 2 hr. West
Lab has performed the water analysis of sample number twelve
and compositional analysis of the suspended solids in these
sample.

SAMPLE DESCRIPTION

The sample description is to be found in table 1 and Appendix
1.
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METHODS OF ANALYSIS USED BY PROLAB

The samples were filtrated through 0.45 um millipore filters
and stabilized by adding concentrated nitric acid (1:1000)
prior to the ionic analysis.Most of the analysis were carried
out according to ASTM methods, using atomic absorbtion
spectroscopy.

The following ions were determined by wet chemistry
techniques.

Ions Methods

Cl™ (including Br and I ) ASTM D512
HCO,-, CO,2-, OH ASTM D513 C
80,2~ ASTM D516

Total dissolved solids (TDS) were determined by summation of
the ions or drying the residue at 120°C over night. This
value was compared with the TDS-values correlated from
density. Density was measured by PAAR 401 densiometer.
Conductivity was determined by using a Phillips conductivity
meter PW 9501/01. These measurements were done at carefully
controlled temperatures. The measured conductivity value was
compared with the conductivity calculated from "the
equivalent NaCl-concentration" (table 4) found by using the
variable multipliers method from Schlumberger Gen 8 Log
Interpretation Charts (1978 ed). Relative standard deviation,

RSD, was determined on every measured value
n
IX;

RSD = S/;[ - 100% vwhere Y = _~l_1_=1_l_._, X3 (i=1 ... n)

is measured values in n independent measurements

n 2 1/2
Lxy -X)
i=1

n-1

and, s =
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RESULTS

Table 1 gives a sample description and table 2 gives the
results of the water analysis. In table 3 the concentration
of the ion is given in epm. Table 4 gives the estimated ion
strength in "equivalent NaCl-concentration"” used in the
calculated value of the conductivity. The ion analysis of
the most representative formations water sample is to be
found in table 5.

Appendix 1 shows the sample details from the testoperator.
Appendix 2 is the wellsite water analysis from Core Lab.
Appendix 3 is the analysis of the formation water (sample no.
12) and compositional analysis of suspended solid performed
by West Lab.

DISCUSSION

Ion analysis indicated that after a short period of
production time, the fluid produced was pure formation water.
Ion analysis of the produced water showed increasing salinity
in the water from 0510 to 1310hrs. The absence of SO42- in
the sample produced 1040hrs indicated no invasion of

mudfiltrate in the produced water at that time.

A good correlation between the calculated and- measured total
dissolved solids and the conductivity in the formation water
was obtained as can be seen from table 2, indicating a
complete ion analysis. The method used for measuring total
dissolved solids was summation of the analysed ions. Drying
the residue at 120°C over night caused problem with
uncontrolled boiling in the solutions. 1In addition the
temperature was not high enough to remove the water from
(cacl

this report. The ion analysis of formation water performed

5t 2H20.) These results are therefore not presented in

by Prolab was in good agreement with the water analysis
performed by West Lab.
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CONCLUSION
The most representative formation water sample is sample no
12. This sample was acidified offshore to prevent

precipitation of salt.

The result of the ion analysis of the formation water is to
be found in table 5.
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1)

2)

REFERENCES

CRC Handbook of chemistry and Physics 60th edition page
D-261.

Schlumberger Log inter pretation chart 1978 edition.
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Table 1. Sample description of the formation
water 34/10-17 DST no 1.

Sample no. Time Depth (m) Colour
2 05.40 Brown, containing particles.
6 07.10 2934 Yellow, small amount of
to particles.
2944
10 1040 lean yellow
12 1310 lean yellow, no particles
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Table 2. Results of ion analysis of water samples from well 34/10-17

No sample 2 6 10 lz(a)

time hrs. 05.40 07.40 10.40 13.10 RSD %
Density (20°C) 1.021 1.022 1.021 1.021 0.1
PH (20°C) 7.78 7.92 7.95 8.13 1
Conductivity mmho/cm 45,77 45,82 46.03 46.16 1
(20°¢)

Conductivity correlated

from equivalent

NaCl concP 45.5 44.5 46.5 46.0

ION concentration mg/l

Na* ‘ 11580 10850 12250 11900

K+ 95 110 75 270

Mg?*t 98 95 98 96

ca* 679 705 701 701 1.5
Ba’t <2 68 36 72 6
mn™* 0 0 0 0 4
sif* 32 34 35 29 2
sr2t 53 55 56 55 1.5
ce™* 0 0 0 0

relt 42 29 29 26 2
zn?t 2 2 1 1 4
c1” 19039 18799 19142 18902 1
50,2~ 7 2 0 0 1
HCO - 1098 1220 976 1098 1
O, 2- 0 0 0 0 1
OH— 0 0 0 0 1
Sum ions 32725 31969 33399 33150
TDS.correlated from

density v/20°C 32700 32800 32700 32700

a) Sample no.l2 is later refered to as the formation water.
b) Cfr. table 4.
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Table 3 Data from table 2 given in epm.

Element Sample 2 Sample 6 Sample 10 Sample 12
Na+ 503.7 472 532.9 517.7
K+ 2.4 2.8 1.9 6.9
Mg2t 8.1 7.8 8.1 7.9
ca®t 33.9 35 35 35
Ba®t 0 1.0 0.5 1.0
Fe 1.5 1.0 1.0 0.9
Mn™ 0 0 0 0
si™* 4.9 5.0 4.2 4.6
sr2t 0.6 0.6 0.6 0.6
ce™ 0 0 0 0
zn?* 0 0 0 0

c1- 537.1 530.3 540 ©533.2
80,2~ 0.2 0 0 0
HCO4- 18 20 16 18
CO32- 0 0 0 0

OH- 0 0 o 0

Sum anion/cation 555.3/555.1 550.3/525.2  556/584.2 551/574.4
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Table 4. A transformation of ionic congentrations from table

2 into"equivalent NaCl"-congentration(mg/4).

No sample 2 6 10 12
ion factor egvivalent NaCl

ci” 1 19039 18900 19142 18902
Hco3' 0.25 275 305 244 275
Na® 1 11580 10850 12250 11900
kt 0.92 88 101 69 248
Mg2t 1.4 137 133 137 134
ca??t 0.8 543 564 501 561
si?*t 1 32 34 35 29
sr2t 0.4 21 22 22 22
relt 12) 42 29 29 26
Ba®™t 0.3 0 20 11 22
SUM 31757 30958 32500 32119

a) The factor is not to be found in ref 1 and approximately
set equal 1.
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Table 5.

10

Results of ion analysis of formation water
from well 34/10-17.

RSD %

Density (20°¢c) 1.021 0.1

pH (20°C) (measured) 8.13 1

pH measured offshore 7.0 1

Conductivity (mmho/cm) 46.16

Conductivity (mmho/cm) correlated

from equivalent NaCl conc. 46.0
ION Concentration mg/1
Na© 11900 4
K" 270 2
Mgt 96 1
ca’* 701 1.5
Bat 72 6
mn"* 0 4
si™* 29 2
sr2* 55 1.5
ce?* 0 )
Fe"" 26 2
zn2* 1 4
Cl 18902 1
5042’ 0 1
HCO 1098 1
Coéa— 0
OH 0

LAB
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Appendix 1

CORE LABORATORILS UK LID.

Fetig'eum Rongivg o

Fnpineenng

ABERDYEN, SCOFLAND

SAMPLE DETAILS:

WFIISITE WATER ANALYSIS

OftL 6t
oY - Statoil A/S . JOCATION: _ Deep Sea Bergen
YLL NO: _ 34/10-17 . STATE: Norway -
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Appendix 2

CORE LABORATORILS UK LTD.
Fetroleum Reservoir Engine ering

ABERDLEN, SCOTLLAND

WELTSITE WATER ANALYSIS

COPRIY: ____Statoil A/S IOCATION:_____ ) p_egp_Se_a__I_Bu_e_;gen_ )

WRELL NO:_ 34/10-17 STKTE: Norway

FIFLD: Wi bep FILE NUMBER: _ SCL 152/11

Interval Tested: LAy P 4 Mde-/& \

Sxtple No: ' : b = ? 9 %

serple From: . CHowe MbewiFoLh

Tie, hrs: o140 0%10 oglo 5940 04O
bete: . 2[6/e3 2/6/93 =/6{832 2 (683 2{b|&3
Farerels/

Sugme e
E?:QE/EBSF?EWKY  qo=z2s 1 019___) 02S 10LS Vo226
Pisictivity, omnetres @ 60°F_ 0 24 0 251 o 2S! © 2l o252
naCl Fgaivalent, rg/l: 330‘7_0__ 200 Qom0 33000 32000
Chloride, mg/l 18550 (4293 [QyoD -Go. 1880
Chloride as MaCl, mg/l: w70 3720 28670 SAIRO o180
pH: 70 Y\ T o 10 70
Bicarionate mg/1: 1030 (060 fo&o 1000 060
Carbonate n'ug/l: ML M N1 L M ML
Hydroxide mg/1: Al ~IC £t v L
Sulphate mg/1: Ve 177 17 MU Al

Barium mg/1: %g g5 149 20 R
Iron rg/l: 'y 2 '3 .S 1

L.

These analyses, opinions or interpretations are based on observations and material supphed by the client to whom, z~d for whose exclusive and con-
thdurtial use, this report is made The interpretations or opinfons expressed represent the best judgement of Core Lzboratories, Ine, (all errors and
missiens excepted) . but Core Laboratories, Inc. and its oficers and employees, assume no responsibility ané make no warranty or represer:iatinns

as 1o the producuvity, proper operation, or profitableness of any oll, gas or other mineral well or sand in connectior with which such report 3 used
ur rebisd upon.



CORE LABORATORILS UK LTD.
Fetroleum Reservorr £1.3.ncering

ABERDLEN, SCOTLAND

WELLSITE WATER MALYSIS

COPRIY: _ Statoil A/S_ _ _ __ _ 1OCATION: _  Deep Sea Bergen
WFLL NO:  34/10-17  STHTE: Norway

F1ELD: WILD CaT FILE NUMBER: __SCL 152/11

int el_-\'al Tested:

Sa-ple No: : L W \Z K

C ko & Md
Serple From: =~ ____ MPw.foib G 20%C
Time, trs: e 1210

e e e e e et ————— e e,

nate: o alblzz 2/4&

Porrels/

Stro¥es .
Sixcific Gravity

@ 60/50°F. . Vors oty | -025
> sietivity, ohm-metres @ 60°F 0 250 o 26\ o Ly

1:aCl Fguivelent, mg/1: %000 12000 250Q0

Ciloride, mg/l 1IQ550  |9p ¢ 190892

Chloride as 1aCl, mg/l: 20570 3y d ) Uy ?
on: 61 .0 7.0
Bicarionate mg/1: 1c:2 QL0 ag 0
Carbonate mg/l: M- Mo yVITS B
Bydroxide mg/1: i JXIEVE V AN ~l
Sulphzte mg/l: 4w ML &
Pariun mg/l: ) 15 g% %0
Iron rg/l: a ey L )
Jot fe 1 2.

These araly<es, ori=ions or interpretations are based on odservations and material supplied by the chent to whom, arnd for whose exclusive and con-
héen®ial use, this report 38 made The interpretations or opinions expressed represent the best judgement of Core Lzboratories, Inc. (all errors and
«mict ~ns excepied) ; but Core Labceratories, Inc. and its cfficers and employees, assume no responsibility ané make no warranly or representalions

ac< 1o the productivily, proper operation, or profitableriess of any ofl, gas or other mineral well or sand in connectior. with which such report. 1s used
or rvl ~d upon.



Appendix 3

SWESTLAB¢%

Analytical Services ’\'\.—

Stateil.

Tananger 6/7-83.

Report : Statoil-02.

Analysis of formation
water. And compositional
analysis of suspended
solids.

Att : R. Kleven.



Costomer: Sample No: Date Sampled:
Statoil,F. Kleven. B 2/6-83,12.57-13.10
Field: Legal description: Job no:
Statoil-02
Lease or Unit: Well: Depth: Formation: |Rate B/D:
Type of Water (Produced,supply,etc.) Sampling Point|{Sampled by
Formation.

Remarks (Any other relevant information)

Sample labeled : 34/10-17. DST 1. /
DISSOLVED SOLIDS: OTHER PROPERTIES:
CATIONS mg/1 me/1

pPH 7,41 200¢

Sodium,Na(meas.) 10.800 470 Specific Gravity. 1,026
Calcium,Ca 806 40 Resistivity(ohm-meters) 0,214 20°0C
Magnesium,Mg 90 7 Sulfide as H2S mg/l
Barium,Ba 67 1 Suspended solids mg/1l 125,37
Iron,Fe 0,2 -
Strontium 52 *1
Potassium 354 9
BANIONS REMARKS & RECOMMENDATIONS
Cloride,Cl 19.741 556 PO4 (ortho) : 1,0 mg/l
Sulfate,S0O4 2 -
Carbonate,CO3 0 -
Bicarbonate HCO3 826 14
Hydroxide 0 -

Total Dissolved 32.738
Solids(calc.) z====zz===zz=z==z= nqg/l
Analyses by: T.F.”"/ B.E.B.

WATER PATTERNS me/1

Logorithimic ' %
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| R “'1 t’*‘i:ﬁ’:“ﬁﬁ T NSRRI Tt BRI R ITTT) trhin s
t LR &
u#%‘rri ] }%11%1” } Hﬁ‘ll N L3 L Es, z %4 rinr l]lxnr (B R R 1 l ;

.
A
3
-
-
% g’éiﬁ

160,200 %
Eve

—_——
.
—
e ol
=
flon o4
=
e 54
e
——
e
PD

9 -—

1,000

100
100
1000

! | 1.“
%@%pnl‘- Clealde bt b o duu e s N I,L[uuox sodonl bt el i
(=]
©
(=]
o

10,000



M\Mx

‘WEST<LABS#

Analytical Services

Costomer: Sample No: Date Sampled:
fratcilF, Plever. L 2/6-832, 12.45 hrs.
Field: Legal description: Job no:
Statoil-02
Lease or Unit: Well: Depth: Formation: |Rate B/D:
Type of Water (Produced,supply,etc.) Sampling Point|Sampled by
Formation.
Remarks (Any other relevant information)
Sample labeled : 34/10-17. DST 1.
DISSCLVED SOLIDS: OTEER PROPERTIES:
CATIONS ma/1 me/1
pH 2,34 20°C
Sodium,Na(meas.) 11.90C 517 _ Specific Gravity. 1,026
Calcium,Ca 764 38 Resistivity(ohm-meters) 0,206 20°C
Magnesium,Mg 110 9 Sulfide as H2S mg/1
Barium,Ba 64 1 Suspended solids mg/1 84,59
Iron,Fe 21 1
Strontium 53 1
Potassium 346 9
ANIONS REMARKS & RECOMMENDATIONS
Cloride,Cl 20.798 586 POy4 (ortho) : 1,1 mg/l
Sulfate,SOg4 13 -
Carbonate,CO3 0 - *) Alkanity was not possible
¥)Bicarbonate HCO3 because of added acid.
Hydroxide 0 -
Total Dissolved 34.069 !
Solids(calc.) B Y L LT mg/l
Analyses by: T.F. / B.E.B.
WATER PATTERNS me/1
Logorithimic o] )
No “l‘ . m]” I ””‘l” T lmlTl T “”“7 T T ”l“” T ﬂllrn T H‘Fm T 1rlnn =T n]vu.
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GWEST“LABsJM ?\Nww

Analytical Services

Report
ANALYSIS OF SUSPENDED SOLIDS.

Statoil-02.

Sample no.: L. Szrule labeled 34/10-17, Taken 2/6-823
12.45 hrs. .
Element. - Weight% of ash.Most probable chem form,weight%
Inorganics.
Sulphur,S. 6,54
Zinc,2Zn. G, 08 Zno0 c,08
Barium,Ba. z5,20 BasSOy 42,90
Silicon,Si. 7,29 Sio, 15,60
Iron,Fe. 1,09 Fe503 1,55
Magnesium,Mg. 0,19 MgCO3 0,68
Aluminium,Al. Al503
1,29 2,44
Calcium,Ca. CaCo
' 1,23 3 3,07
Sodium,Na. NacCl
' €,30 21,10
Strontium,Sr. Srso
r 0,42 S04 0,86
Potassium,K. KC
as m, 0,56 1 1,07
Phosphorus, P. < 0,01
Manganese ,Mn. < 0,01 MnO
Lead,Pb. < 0,01 PbO
Boron,B. < 0,01
Tin,Sn. < 0,01 sSnoO
Titanium,Ti. < 0,01 TiO3
Chromium,Cr. < 0,01
Organics: Weight % of
Wt. loss on tot. sample.
ignition/500°C
Organics by 52,90
difference
$ weight
Remarks:

Acid insolubles have been treated by carbonate
fusion and analysed by plasma emission
spectrometry.

100% sample = Ash + Organics.

Ash = element oxides.
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Analytical Services

Report : Statoil-02,.
ANALYSIS OF SUSPENDED SOLIDS.

Sample no.: . Efarrle labelec : 34/10-17. DET 1. Taken 2/6-83,
12.57 - 13.10 hrs.
Element. - Weight% of ash.Most proBable chem form,weight$%
Inorganics.
Sulphur,S. 0,44
Zinc,Zn. G,28 2no 0,34
Barium,Ba. 2,09 BaSO4 3,55
Silicon,Si. 6,71 Si05 14,40
Iron,Fe. 39,50 Fe,03 56,50
Magnesium,Mg. 0,18 MgCO3 0,63
Aluminium,Al. Al503
0,31 0,59
Calcium,Ca. CaCoO3
2,50 6,23
Sodium,Na. NacCl
! 6,30 16,00
Strontium,Sr. SrSo
’ 0,26 4 0,54
Potassium,K. KC1
’ 0,34 0,65
Phosphorus, P.
P ’ < 0,01
Manganese , Mn. < 0.01 MnO
4
Lead,Pb. < 0,01 PbO
r
Boron,B. < 0.01
r
Tin,Sn. < 0,01 Sno
Titanium,Ti. < 0,01 Ti02
Chromium,Cr. < 0,01
Organics: Weight % of
Wt. loss on tot. sample.
ignition/500°C
Organics by 52,10
difference
% weight
Remarks:

Acid insolubles have been treated by carbonate
fusion and analysed by plasma emission
spectrometry.

100% sample = Ash + Organics.

Ash = element oxides.



