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Attention M. CARRE

OBJECT : A nalysis o f F IT  2 and 3 from 2 5 /1 -5  and F IT  5 and 6 from 1 0 /1 -3 .

Please f in d  attached the re s u lt  o f the analyses c a rrie d  out on the f lu id s  
contained in  F IT  2 and 3 (2 5 /1 -5 )  and 5 and 6 ( l o / l - 3 ) .

The compositions found on the 2 w e lls , both as regards gas and o i l ,  confirm the 
compositions already encountered a t F r ig g , and they g ive r is e  to no particuiar 
comments.
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V E LL : 2 5 / 1 - 5

FITNUMBER 2
DATE 8 /9 /7 5
TESTING DEPTH (m eters) 1981
FORMATION F rig g  sand
PRESSURE FLO*,',UNG START (absolu te  bars) 196,5
PRESSURE FLO/UNG END (abso lu te  bars) 2090
BOTTOM HOLE PRESSURE (absolu te bars) 193,5
BOTTOM HOLE TEMPERATURE (°C) 63 ,3
TOTAL HYDROCARBON VOLUHE AT BOTTOM HOLE CONDITIONS (cm3) - 240,05
VATER AND KUD VOLUME (cm3) 130

A f te r  purging the v a te r  th a t was in  the b o t t le ,  the whole o f the gas and o i l ,  
a f te r  compression to 200 bars, was transfered  in to  a study c e l l .

Volume o f f lu id s  a t 200 bars and 63 .3°C 238,579 cm3

An i n i t i a l  measurement o f  the bubble p o in t pressure gave a value o f 300 bars.

In  order to adjust to bottom hole pressure i t  was necessary to l ib e ra te  4174.7 cm3
o f gas a t 15/750.

The volume o f adjusted complex was brought to 217.290 cm3 fo r  200 b and 63-3°C.
217.363 cm3 fo r  197.5 b and 63.3°C.

A fte r  a pressure -  volume study o f the complex, p a rt o f th is  was flashed  to Ap/30°C.

The to ta l  GOR in  re la t io n  to the volume o f o i l  degassed a t  30° and brought to 15° 
was 54 .3  m3/m3.



T E M P E R A T U R E ° c I
P R E S S U R E

B AR S

(abso lu te )

R E L A T IV E  V O L U M E  m 3 'm 3 C O M P R E S S IB IL IT Y C A L C U L A T E D  j

W IT H  R E G A R D  T O  
O IL  A T  

S A T U R A T IO N  P R E S S U R E

W IT H  R E G A R D  T O
RESERVOIR FLUID

F L A S H E D  A T  15° C

F A C T O R  

m 3 /m 3 /b a t s  1 0 ^

S P E C IF IC  G R A V IT Y  j  

K g/m 3 j

3 5 1 0 , 9 8 7 5 0 , 8 9 1 3 8 4 5 , 9 2 1

2 8 1 0 , 9 9 3 2 0 , 8 8 6 2 8 4 1 , 0 6 7 8 , 1 9 7

2 1 1 0 , 9 9 8 9 0 , 8 8 1 2 8 3 6 , 2 6 8 8 , 1 5 1

1 9 7 , 5  - 1 , 0 0 0 0 0 , 8 8 0 2 8 3 5 , 3 4 9 8 , 1 4 2

1 9 3 1 , 0 0 4 5 0 , 8 7 6 2

1 8 2 1 , 0 1 3 4 0 , 8 6 8 5 ^  !

1 6 7 1 , 0 2 6 9 0 , 8 5 7 2

R E S E R V O IR  CHL V O L U M E  A T  S P :  2 1 7 , 3 6 3  c m 3 i

i

i
!



P V T  STU DY N° 4 -

C O U N T R Y - NORXAY F IE L D :  FRIGG WELL? 25/1-5 R E S E R Y O IR  ; FR:

S E P A R A T IO N  T E S T

I  S E P A R A TIO N  C O N D IT IO N S

S T A G E S P R E S S U R E S
B A R S

T E M P .
* C

O IL  V O L  
A T  P  A N D  T

V O L U M B F A C T O R
G O R  V.iTH R E G A R D  } 

TO on. 1
S T A G E

i
!5'C *

B O T T O M  H O L E  C O N D . 198,5 6 3 ,3 217,363 0,8797 0,8802 i
S E P A R A T O R

T A N K PA 30°C 191,222 i 54,31 54,29
PA 15" C 191,330 1 {

T O T A L  G O R :

I I  -  FLUID AMLYSIS -  COMPOSITIONS MOLAR %

. - * . Shrinkage gaz -Shrinkage liq u id
!

R eservoir *
1 Components m olar % f lu id  j
; L iq u id  % M olar % molar % ^
i
! N2 0,80 0 ,370 1
! C02 0 ,4 9 0,227 1
! C1 . 87 ,14 40,336 !
! C2 11,37 0 ,073 0 ,344 5 ,448  1
! C3 0,14 0,006 0 ,028 0,080 !
! 1C4 0 ,0 3 0 ,004 0,014 0,021 !
! NC4 0,02 0 ,007 0,025 0 ,023 !
! 1C5 0,01 0 ,003 0,011 0,011 !
! NC5 TR 0 ,008 0,027 0 ,015 !
! C6 TR 0,047 0 ,138 0,074  !
! C7+ TR 99,852 99,414 53,395 ?

! T o ta l d ens ity  a t  15/750 0,752 918,0
! T o ta l m olecular w eight 15/750 17,93 349 ,0 195,45 !
! D ensity  o f C7 + 15/750 918,6 918,6  1
! M olecular weight o f  C7 + 
!

350,77 350,77 !



5

WELL : 2 5 / 1 - 5 '

3
8 /9 /7 5  

1937 
* F rig g  sand" 

196,4  
196,9 
197,8  
62 ,6  

2087 
0 
5

GAS ANALYSIS

1 Components M o la r  % ^

! N2 0 ,9 4 0  !
! C02 0 ,3 0 0  !
! C1 9 5 ,0 8 0  !
! C2 3 ,6 3 0  !
! C3 0 ,0 4 0  !
! 1 C4 0 ,0 1 0  !
! N C4 + T !

!
!
! T o t a l  d e n s ity  a t  1 5 /7 5 0 0 ,7 0 2  !
! T o ta l  m o le c u la r  w e ig h t 1 5 /7 5 0 16 ,7 6  !

;
^ ^  ..........................................

! C o n ten t i n  g/m3 a t  1 5 /7 5 0
!
;

! C3 + 0 ,9 8  !
! C4 + 0 ,2 4  !

;

F IT  NUMBER 
DATE
TESTING DEPTH (meters)
F0RHATI0N
PRESSURE FLOWING START (absolute bars) 
PRESSURE FLOWING END (absolute bars) 
BOTTOM HOLE PRESSURE (absolute bars) 
BOTTOM HOLE TEMPERATURE (°C)
GAS VOLUME AT 15°C/750 mm Hg ( l i t e r s )
GASOLINE VOLUME
WATER AND MUD VOLUIÆ (cm3)



WELL r 1 0 / 1 -3

FITNUMBER 5
DATE 1 /11/75
TESTING DEPTE (m eters) . 1992,60
FORMATION _ "Frigg  sand"
PRESSURE FLOWING START (absolute bars) ' 192,0
PRESSURE FLOWING END (absolute bars) ) ^ ^ ^ c a + e d
BOTTOM HOLE PRESSURE (absolute bars) ) '
BOTTOM HOLE TEMPERATURE (°C) 61,6°C
TOTAL HYDROCARBONVOLUI-Æ 0
WATER AND MUD VOLUME ( l i t e r s )  20,100

WELL : 1 0 / 1 -  3

FITNUMBER 6
DATE 1 /11/75
TESTING DEPTH (m eters) 1967
FORMATION 'F r ig g  sand"
PRESSURE FLOWING START (absolute bars ) 198,8
PRESSURE FLOWING END (absolu te  bars) : 199,0
BOTTOM HOLE PRESSURE ) . .
BOTTOM HOLE TEMPERATURE )
GAS VOLUME AT 1 5 °c /7 5 0  mm Hg ' 154 1
GASOLINE VOLUME 0
WATER AND MUD VOLUME (cm3) 10



1 0 / l  - 3

F I T  6

GAS ANALYSIS

Components Gas m o la r %

N2 0 ,4 7
C02 0 ,2 4

C l 9 5 ,6 9
C2 3 ,5 5
C3 0 ,0 4

1C4 0 ,0 1
NC4 T
1C5

NC5
C6
C7 +

T o ta l  d e n s ity  a t  1 5 /7 5 0 0 ,6 9 9
T o ta l  m o le c u la r  w e ig h t 1 5 /7 5 0 1 6 ,6 8

C ontent i n  g/m3 a t  1 5 /7 5 0
C3 +  
C4 +

0 ,9 8
0 ,2 4



ANALYSIS OF AQUEOUS EFFLUENTS FROM 1 0 /1 -3

REF : F IT  N°5

F u rth e r to rece iv in g  the ahove-referenced sample, we have undertaken i t s  analys is  
and obtained the attached re s u lts  (see appendix).

The main c h a ra c te r is tic s  o f the samples analysed are  as fo llo w s  :

!
j C h a rac te ris tic s F IT  N° 5 ;
;
! Chlorine content
f

!
Very h igh !

! Sulphate content 
!

high !
!

! Ca SO  ̂ sa tu ra tio n
' ^ ( r  SO  ̂ ) ( r  Ca) 70 17,1 !

! Carbonate content
t

Very h igh !

! Ca C0^ sa tu ra tio n

! Kr = ^ (rC 03"  + rCO^H**)^ (rCa) 27,81 ;

The p o s itio n  o f the w ater on the Rogers diagram is  as fo llo w s  : w ater m odified  
by the ac tio n  o f hydrocarbons.

I t  i s  to  be noted th a t the pH o f th is  w ater is  a b i t  high (8 .3 5 )  and th a t the 
Mg and Ca contents are v e ry  s im ila r . Sea w ater w ith  a pH th a t has been s l ig h t ly  
high may have such fe a tu re s .

Given these re s u lts , the re p re s e n ta t iv ity  o f th is  sample does not appear to  us 
to be very good, the f lu id  analysed apparen tly  being derived from d r i l l in g  mud.

P . COUGET



g* EA U  ____________________ C H A M P_______ 1 f ; / ' i__________  SO N DE i r  / i - j s
W i D  ______ 1YELL

r  C A T E ___________

g TY P E  D U  T E S T  S SM.nderdoffesr

A N A L Y S E  TYPE t)
AA'A LYS/S STANDARD //

§ MODE DE PRELEVEMENT_
§ Ŝmp/fnymerhod 
S PRESSiON }Kg/cm2)
É fressure

Test

Z t r m(t) ;

T E S T  FIT N° 5 C O T E  A B S O L U E " i  [

P\T
A P s o / o t e  d e t p d  
C O T E  : de i ........ "  ^

E stim ée__
Ratet/
Mesurée
Measured

K
K

Produc/py detp/r TEMPERATURE
(°C )TE AfféPA TUPE 
C°CJ

a f
estiméerared
mesurée
meesured

! - ANALYSE - AA'ALYS/S
Résistivité 1^C0.,32J Q/m̂ /m 
P ? s /iP w fy  < y  C
8 Æ ]  S a lin ité  29,23gt

)V - DiAGRAV.ME D'ANALYSE - A.VA LYS/S LOG
D en s ité  å C _ _ _ _  Spec/ne crat-Zfy- C 
E x tr s i t  se : 1:35°  C CvyexfracftEE^O

1027

NŴ+ 
_C3+ +  
*Mg+ +  
K+ 
Ka+ 

jLi+ 
Fe^+ 

' 8 a++ 
Sr++

Totsi

C i*
Br*
r
SO4 "
co^"
COoH*

T o ta !

9'!

- 8 , 1 8 3 -
0 .0 0 6
8 ,2 6 8 -

-1 2 ,5 3 3 -
Traces

pH

tons en m iiliéquivatents C / ! 0  =  Cations +  Anions
/ons /n  m/V/requrVa/ents C /? 0 1 0

Miiliéquivaients
CO 3

_a,m.
iz+aa-
. 6,6.5-

-544 , 93-

Cations

R .%

-0 8̂ 6 -
0,69

-0 +-5 8 .
^ 5 &

17.728

1L137L
C. 2 0 0

2 . 4 4 1

4 9 9 .9 8

2 0 , 0 2

- 6 +6 6 -
4 0 , 0 0

A nions

43,63

-Z^&L
0,83

-^+49-

27.806 } 5 7 6 ,5 6

C e n :e n tra t!o n  C/ 1 0 1 1 4 ^ 9 6 - 0 .6 ? %
I! - PROPRiETES DE REACTtON 
// - f?EACT/OT/ EEOEE/?T/ES

a = 
b = 
,! - 
e =

-48, A
l , 5o

4 a.

A 1° = — 4 +98 . 
A  2° = — 3 + 1 2 -  
g = —9 1 ,9 0
S2 ° =--------------

c = 
$3 =

Type= I
tt) - tN D tC E S  
/// - féUMSEEG

S u ifu riq u e  
Su/pEur/C 
E c h .d e  base 
C3.s? excEanye 
A ic s ! in o -te r r :u x  
A /A a E n e -e a rtt

-5+64-
-8+67-

0 . 8 0

O B S E R V A T IO N S

^ N O T E  : C åtes  d e  ia ta b te  de  ro ta t io n  p a r  ra p p o rt au nrveau de  ta m e r.

å A/e.'yEt 0 /  ro  te ry  faE /a  f ro m  tE e  sea /eve/.

r s i t t s

ELF R.E.
D !R E C T iO N  E X P L O tT A H O N  - D .R.T.E .N.

3JW
Ca***̂  M9 ++ Atcatins Walonénes SO 4 - CQ3H—̂

13 .037  ! i  5 6 9 .4 0  l i  4 9 .6 9  )
i?X

1 0 * 5 0 .3 !  !

Aic./A!c. terreux
A /A 'c //n ? /4 /A a E n e -e a rtE  3 1 . 0 6
A lc a lin s  ______________ 0  0 1 2
A/Aa /rna
to d e/od/rre -------------------------
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