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E ^ O N  PRODUCTION RESEARCH COMPANY
POST OFF 1C6 BOX 2199 - HOUSTON. T£XA$ 77001

PRODUCTION ENGINEERING DIVISION

March 31, 1975

Mr. L. W. Welch, J r .
Esso Europe In c .
5 Hanover Square 
London W1R OHQ 
England

A tte n tio n : Mr. J . H. Noman 

Dear S ir :

EPR.37PS.75 -  Hydrocarbon Report 
Analysis o f Condensate Samples 

North Sea Well 1 5 /6 -3 , 11 ,530-11,550 F t . (RKB)
Esso Exploration and Production U.K. In c .

This rep o rt presents the resu lts  o f analyses requested by Mr. Hugh H. 
Jacks on two sets o f separator gas and liq u id  samples taken during a 
production te s t  o f  the subject w ell on December 5 , 1974.

Very t ru ly  yours 

L. J! SNYDER

GTP/gah

cc: K. P. Pipes
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TABLE I  

F ie ld  Production Data*

Source: Esso Exploration and Production U*K. In c .»  North Sea Well 1 5 /6 -3 ,
11 ,530-11,550 f t .  (RKB)

Date o f  Test: December 5 , 1974

Shut In  bottom hole pressure, psig 0 11,447 f t .  6,357

Shut in  bottom hole tem perature, °F 0 11,447 f t .  ( e s t . )  218

Flowing bottom hole pressure, psig @ 11,447 f t .  5,825

Flowing wellhead pressure, psig 1,775

Flowing wellhead tem perature, °F 113

Separator pressure a t  03:30 hours, psig 865

Separator temperature 0 23:00 hours, °F 93

Separator pressure @ 08:00 hours, psig 860

Separator temperature @ 08:00 hours, °F 111

B arrels condensate per day @ 14.73 psia and 60°F 1,037

♦♦Barrels separator liq u id  per day 0 860 psig and U l^ F

Separator gas production, MCF/D Q 14.73 psia and 60°F 34,408

Separator gas/stock-tank liq u id  r a t io
cu f t /b b l  
bbl/MMcf

33,180
30.14

♦♦Separator gas/separator l iq u id  ra t io  
cu f t /b b l  
bbl/MMcf

27,868
35.88

Condensate g ra v ity ,, °API @ 60*F
/

Separator gas g ra v ity  (AIR -  1) 0.715

♦Production data furnished by Hugh H. Jacks.

♦♦Calculated using a lab o ra to ry  shrinkage from separator to  
ambient conditions.
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TABLE I I

Hydrocarbon Analyses o f Separator Gas and Liquid  Samples 
and Composite Well Stream

Source: Esso Exploration and Production U.K. In c . ,  North Sea Well 1 5 /6 -3 ,
11 ,530-11,550 f t .  (RKB)

Date Taken: December 5 , 1974 (03:30 hours)

Separator Condition:

Pressure, psig 865
Temperature, °F 93

Separator Composite 
Separator L iq u id   Gas Well Stream

Component
Weight

% ■
Density  

Q/cc 0 60°F
Molecular

Weight
Mol '
% .

Mol
%

Carbon Dioxide 1.59 7.56 7.42
N itrogen 0.01 0.45 0 .44
Methane 3.35 80.07 78.00
Ethane 1.85 7.01 6.97
Propane 2.54 2.91 . 3 ,00
Iso-Butane 0.92 0.36 0 .40
N-Butane 2.15 0.63 0.73
Iso-Pentane 1.94 0 .15 0 .24
N-Pentane 3.19 0,16 0 .30
Hexanes 4.44 0.7096 93 0.30 0-45
Heptanes 11.49 0.7649 103 0.30 0.67
Octanes . 7.17 0-7758 115 0 .07 0 .2 8
Nonanes 8.35 0.7959 129 0.03 0.25
H eavier Fractions 51.01 0.8480 203 tv  M 0.85
T o ta l 100.00 100.00 100.00

Pentane-Free Fraction  0.8151 . 153
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TABLE I I I

N
Cl

Comparison o f Experimental and Computed Flash L ib e ra tio n  Results
Separator L iqu id

Source: Esso E xp lo ration  and Production U.K. In c . ,  NOrth Sea Well 1 5 /6 -3 , 11 ,530-11,550 f t .  (RKB) 

Date Taken: December 5, 1974 (03:30 hours)

(P i)  Gas-011 R atio  -  cu f t /b b l  Residual 01I
Pressure Temperature Flashed a t  Pi Flashed from P) to  0

psig °F Experimental Computed Experimental Computed
71

71

494

Residual 011 G ra v ity  » . /w
•API a t  60°F V Vbp or 1/Bot

Experimental Computed Experimental Computed
43 .6  0.7923

505 43 .8 0.7915

Data Used in  f la s h  C alcu la tio ns

Separator L iqu id  Composition 
Component ' Mol % gal/m ol

Hydrogen S u lfid e ....
Carbon Dioxide 3.52
Nitrogen 0.04
Methane 20.35
Ethane 6.00
Propane 5.61
Iso-Butane 1.54
N-Butane 3.61
Iso-Pentane■ 2.62
N-Pentane 4.31
Hexanes 4.65 15.70
Heptanes 10.87 16.13
Octanes 6.08 17.76
Nonanes 6.31 19.42
Heavier Fraction 24.49 28.68

K-value Source: NGAA (1957)
Convergence Pressure:________ 10,000 psla

Unadjusted Flash Data

M olecular w eight o f  heav ier fra c t io n  
Density o f  h eav ier f r a c t io n ,  gm/cc a t  60°F 
S p e c ific  volume o f  separator f lu id  a t  956 

psig bubble p o in t and 9 3 ®F, 
cu f t / l b  

Mols per b a rre l

Computed f la s h  was made w ith  a +2% adjustment 
to  the Cio+ d e n s ity .

203
"07 a w

U .02191
T . m  ”

TOTAL 100.00



TABLE IV

Hydrocarbon Analyses o f  Separator Gas and Liquid Samples 
and Composite Well Stream e

Source: Esso Exploration and Production U.K, In c .»  North Sea Well 1 5 /6 -3 ,
11,530-11,550 f t .  (PKB)

Date Taken: December 5 , 1974 (08:00 hours)

Separator Condition:

Pressure* psig 860
Temperature, °F 111

Separator Composite 
Separator L iquid  Gas Well Stream

Component
Weight

' %
Density  

g/cc 0 60°F
M olecular

Weight
Mol
%

Mol
%

Carbon Dioxide 1.17 7.54 ' 7 .40
N itrogen 0.01 0 .48 0.47
Methane 2.30 79-90 77.94
Ethane 1.34 6.97 6.91
Propane 1.77 3.00 3.04
Iso-Butane 0.63 0 .39 0.41
N-Butane 1.52 0 .68 0.75
Iso*-Pentane 0.90 0.20 0 .24
N-Pentane 1.75 0;21 0 .29
Hexanes 4.82 0.7104 93 0.31 0 .48
Heptanes 9.34 0.7601 106 0.22 0.52
Octanes 8 .29 0.7829 115 0.07 0.31
Nonanes 8.11 0.7933 130 0.03 0.24
H eavier Fractions 58.05 0.8491 200 — 1.00

Tota l 100.00 100.00 100.00

Pentane-Free Fraction 0.8185 158
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TABLE V

en
CL

Comparison o f  Experimental and Computed Flash L ib e ra tio n  Results
Separator L iqu id

Source: Esso Exploration  and Production U. K. In c . ,  North Sea Well 1 5 /6 -3 , 11 ,530-11 ,550 f t .  (RKB) 

Date Taken; December 5 , 1974 (08:00 hours)

gas-011 R atio  -  cu f t /b b l  Residual O il 
Pressure Temperature Flashed a t  P] Flashed from ^  to  0

( P i )
essui
M s .

70
Experimental Computed Experimental Computed 

319

321

Residual O il G rav ity  «.■«, _  , /n
°API a t  60flF r  bp or ,/B oi

Experimental Computed Experimental Computed
42.6 0.8399

42.8 0.8415

Data Used in Flasft C a lcu la tio n s

Separator L iqu id  Compositiont 
C o m p o n e n t M o l  % gal/m ol

Hydrogen S u lfid e —

Carbon Dioxide 2.98
Nitrogen 0 .0 4
Methane 16.05
Ethane 4.99
Propane 4.49
Iso-Butane 1.21
N-Butane 2.92
Iso-Pentane 1.40
N-Pentane 2.72
Hexanes 5.80 15.69
Heptanes 9.86 16.71
Octanes 8.07 17.60
Honanes 6 .98 19.63
Heavier Fraction 32.49 28.22

K-value Source: NGAA (1957) 
Convergence Pressure: 10,000 p s ia

Unadjusted Flash Data

M olecular weight o f heavier fra c tio n  200
D ensity o f  heavier f ra c t io n , gm/cc a t  60°F 0.8491
S p e c ific  volume o f separator f lu id  a t  733

pslg bubble po int and H 1 ° F ,
cu f t / l b  0.02156

Mols per b a rre l 2.327

75°F K values and a +1& adjustment to  the  
Clo+ density  were used in  the computed fla sh ,

TOTAL 100.00



TABLE VI

Composition o f Wellhead Gas Taken a t  04:45 Hours

Source: Esso Exploration and Production U.K. In c . ,  North Sea Well 1 5 /6 -3 ,
11 ,530-11,550 f t .  (RKB)

Date Taken: December 5 , 1974

Component

Hydrogen S u lfid e  
Carbon Dioxide  
Nitrogen  
Methane 
Ethane 
Propane 
Iso-Butane  
N-Butane 
Iso-Pentane  
N-Pentane 
Hexanes Plus

Total 100.00

I

Mol Percent

n il
7.90
0.17

76.76
7.93
4.16
0 .52
0.96
0 .28
0 .30
1.02

0 1 ‘d £ 0 :80  Z S t  £0 100



TABLE V I I

Composition o f Wellhead Sas Taken a t  06:45 Hours

Source: Esso Exploration and Production U.K. In c . ,  North Sea Well 1 5 /6 -3 ,
11 ,530-11,550 f t .  (RKB)

Date Taken: December 5 , 1974

Component Mol Percent

Hydrogen S u lfid e
Carbon Dioxide
Nitrogen .
Methane
Ethane
Propane
Iso-Butane
N-Butane
Iso-Pentane
N-Pentane
Hexanes Plus

n i l
1.93
n i l
5.51

13.11
30.98

6 .46
12.89

4 .1 6
4 .6 4

20.32

Total 100.00
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TABLE V I I I

Composition o f Wellhead Gas Taken a t  10;Q0 Hours

Source; Esso Exploration  and Production U.K. In c .)  North Sea Well 1 5 /6 -3 ,
11 ,530-11,550 f t .  (RKB)

Date Taken: December 5 , 1974

Component Mol Percent

Hydrogen S u lfid e
Carbon Dioxide
Nitrogen
Methane
Ethane
Propane
Iso-Butane
N-Butane
Iso-Pentane
N-Pentané
Hexanes Plus

n il
7 .54
0.63

80.43
6.72
2.83
0.37
0.64
0.19
0.22
0 .43

Total 100.00
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