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Reservoi r  F l u i d  Study 
Well: 34/10-13 
Bottom h o l e  sample 
B o t t l e  no. 8151-31 
A p r i l  22, 1982 

SUMMARY 

The fo l lowing  pages 
sample of r e s e r v o i r  
Single-S tage  f l a s h ,  
and pressure-volume 

p re sen t  t h e  r e s u l t s  of a PVT-study of a bottom h o l e  
f l u i d  from we l l :  34/10-13. 
gas  composition, v i s c o s i t y ,  d i f f e r e n t i a l  l i b e r a t i o n  
r e l a t i o n s  were determined a t  74.6OC. 

Main r e s u l t s  a r e :  

Bubble po in t  a t  74.6OC. 233.5 barg  

Densi ty a t  bubble p o i n t  0.662 g/cm3 

Compress ib i l i ty  a t  bubble po in t  1 . 9 5 ~ 1 0 ' ~  bar'l 

Thermal expansion a t  300 barg 1 . 0 6 ~ 1 0 " ~  O C - ~  

V i scos i ty  a t  bubble p o i n t  0.400 cp 

From s ingle-s tage  f l a s h :  

Gas /o i l  r a t i o  160 S M ~ / M ~  
Bo a t  bubble poin t  1.49 M ~ / M ~  
Densi ty  of o i l  a t  lS°C 0.832 g/cm3 

Standard cond i t i ons :  f o r  gas  volumes = 1 5 O ~  and 1 a t m  
f o r  o i l  volumes = 15OC and atmospheric  p r e s s u r e  



Sample. 

The bottom h o l e  sample, b o t t l e  no. 8151-31, sampled 25-12-81, was 
suppl ied  by S t a t o i l  U & P labora tory .  
The opening p re s su re  and bubble po in t  of t h e  sample a t  room tempera ture  
were 117 and 169 barg r e s p e c t i v e l y .  

LABORATORY PROCEDURE. 

PVT-analysis. Pressure-volume r e l a t i o n s  were determined i n  a Ruska v i s u a l  
l i q u i d  PVT c e l l - o i l  b a t h  a t  74.6OC. S ing le  f l a s h  t o  15OC and atmospheric  
p re s su re  w a s  performed i n  a Ruska F l a s h  Separa tor .  Gas volumes were 
measured by a Ruska Gasometer. Gas samples f o r  a n a l y s i s  were c o l l e c t e d  
i n  a gas sampling tube  (125 ml) connected between t h e  s e p a r a t o r  and gasometer. 
The f i n a l  s t e p  i n  t h e  d i f f e r e n t i a l  l i b e r a t i o n  was c a r r i e d  ou t  by f l a s h i n g  
t h e  o i l  remaining from t h e  previous  s t e p  (31.3 barg  and 74 .6O~)  t o  
atmospheric  p re s su re  and 15OC. 

Gas a n a l y s i s .  Gas a n a l y s i s  up t o  and inc lud ing  hexanes was c a r r i e d  out  
w i t h  a Pe rk in  Elmer Sigma gaschromatograph equipped f o r  au tomat ic  gas  
a n a l y s i s  and column switching.  The a n a l y s i s  was c a r r i e d  out  i so the rma l ly  
a t  6 5 O ~  w i t h  FID and h o t  wi re  d e t e c t o r  a t  150 and 100°C r e s p e c t i v e l y .  
Columns were 1: 15% squalane  o r  Chromosorb P, 2: Poropak N,  
3: Molekular Sieve 5 A. 
The C7-t- f r a c t i o n  i s  determined by backf lush ing  from column 1 through 
t h e  FID d e t e c t o r .  
The system i s  c a l i b r a t e d  be fo re  and a f t e r  each working day w i t h  a 
c a l i b r a t i o n  gas (Air Products )  con ta in ing  hydrocarbons from 
methane through pentane,  and helium, n i t r o g e n  and carbon dioxide.  

Densi ty  and Molecular Weight. Densi ty  of s t o c k  tank  o i l  was determined a t  
15OC w i t h  a AP Paar Densi ty  meter ,  c a l i b r a t e d  w i t h  d ry  a i r  and d i s t i l l e d  
water  before  each measurement. Molecular weight  w a s  determined by f r e e z i n g  
po in t  depress ion  of benzene. 

Viscos i ty .  Liquid v i s c o s i t i e s  were determined w i t h  a ROP r o l l i n g  b a l l  
v i scos imeter  c a l i b r a t e d  w i t h  v i s c o s i t y  s t anda rds  from Cannon Instrument  Co. 
Gas v i s c o s i t i e s  a r e  c a l c u l a t e d  from molecular  composition according t o  
Lee A.L, Gonzales M.H and Eakin B.E.,J.Petr.Techn., 1966, 997. 



FLASH OF RESERVOR LIQUID TO STOCK TANK CONDITIONS 

(Molecular composition of reservoir fluid) 

Component 

Nitrogen 

Carbon dioxide 

Methane 

Ethane 

Propane 

Iso-Butane 

n-But ane 

iso-Pentane 

n-Pentane 

Hexanes 

Heptanus Plus 

Stock tank 
liquid 
(m01 %) 

0.01 

0.05 

0.35 

0.28 

1.09 

1.02 

1.71 

3.73 

91.76 

GOR, 

B0 at bubble point 

Density of oil at 15OC 

Gas gravity (air=l) 

Molecular weight of oil 

Density at bubble point 

Evolved 
gas 
(m01 %) 

1.76 

0.26 

76.09 

8.93 

6.51 

1.12 

2.70 

Recombined 
reservoir liquid 
(m01 %) 



Pressure - Volume Relation at constant mass and 74.6Oc 

Pressure 
bar gauge 

Relative volume 
V/Vsat 

Isothermal " Y " 

compressibili ty 
bar 'l 

1.40 X 1om4 

1.48 X 10'~ 

1.57 X 10'~ 

1.64 X 10'~ 

1.73 X 10'~ 

1.81 X 10'~ 

1.88 X 1 0 - ~  

1.95 X 1 0 - ~  

Thermal expansion at 300 barg: 1.06 X ~ O - ~ O C  -l 



D i f f e r e n t i a l  L i b e r a t i o n  of Reservoi r  F lu id  a t  74. 60C 

Pres su re  O i l  Formation So lu t ion  Gas Formation 
(barg Volume F a c t o r  gas-o i l  r a t i o  volume f a c t o r  

BO (m3/m3) RS (sm3/m3 (m3/sm3) 

Residual  o i l *  dens i ty :  0.826 g/cm3 

Densi ty of 
sat o i l  
g/cm3 

0.684 

0.677 

0.671 

0.668 

0.633 

0.669 

0.678 

0.687 

0.696 

0.705 

0.717 

0.730 

0.750 

0.785 

* Residual  o i l  i s  t h e  o i l  ob ta ined  by f l a s h i n g  t h e  l i q u i d  remaining a t  
31.3 barg and r e s e r v o i r  temperature t o  15OC and atmospheric  pressure .  


















