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V E L O C I T Y S U R V E Y - T I M E / D E P T H C A L I B R A T I O N 

N U L L A 1 

1 . 0 SUMMARY 

T h e N u l l a 1 v e l o c i t y s u r v e y was h a m p e r e d b y p o o r h o l e c o n d i t i o n s a t 
8 1 1 0 f t w h i c h p r e v e n t e d t h e d o w n h o l e t o o l f r o m s a m p l i n g d e e p e r d u e 
t o b l o c k a g e s . T h e h o r i z o n s p r o g n o s e d and s a m p l e d y i e l d e d f a i r 
r e s u l t s : t h e C a d n a - O w i e was c o r r e c t l y p r o g n o s e d w h i l e t h e o t h e r 
h o r i z o n s w e r e p r o g n o s e d d e e p . 

T h e d a t u m s t a t i c was c a l c u l a t e d t o be 3 msec l a r g e r t h a n t h a t u s e d 
i n t h e s e i s m i c s u r v e y o f 1 9 8 5 . 

2 . 0 I N T R O D U C T I O N 

A w e l l v e l o c i t y s u r v e y was c o n d u c t e d b y D e l h i P e t r o l e u m P t y . L t d . a t 
t h e N u l l a 1 w e l l s i t e o n 5 O c t o b e r , 1 9 8 5 . 

V e l o c i t y D a t a P t y L t d , o f B r i s b a n e w e r e t h e r e c o r d i n g c o n t r a c t o r s , 
p r o v i d i n g t h e r e c o r d i n g e q u i p m e n t a n d d o w n - h o l e t o o l u s e d i n t h e 
s u r v e y . 

T h i r t y - t h r e e f a i r t o g o o d q u a l i t y r e c o r d s w e r e o b t a i n e d a t 2 2 
d i f f e r e n t l e v e l s u s i n g A N Z 0 M E X b o o s t e r s d e t o n a t e d i n t h e mud p i t a s 
t h e e n e r g y s o u r c e . T h e d o w n - h o l e t o o l was a w a l l - l o c k i n g v e r t i c a l 
m o t i o n g e o p h o n e d e v i c e . 

C h e c k s h o t s a t d a t u m ( 1 0 2 f t ) * w e r e t a k e n t o c o n f i r m t h e s t a t i c 
c o r r e c t i o n u s e d i n t h e p r o c e s s i n g o f l i n e 8 5 - X G X SP 3 4 3 . 

A T i m e / D e p t h c u r v e was c o m p u t e d b y f i t t i n g t h e i n t e g r a t e d s o n i c t i m e 
c u r v e t o t h e c h e c k - s h o t d a t a b y t h e l e a s t s q u a r e s m e t h o d . 

• N o t e : a l l d e p t h s a r e b e l o w KB u n l e s s o t h e r w i s e s p e c i f i e d . 



DELHI PETROLEUM PTY. LTD. 
LOCATION MAP 

NULLA - I 
PE.L. 5 8 6 SOUTH A U S T R A L I A 

KILOMETRES 20 
S C A L E I 2 0 0 0 0 0 0 

2 0 4 0 6 0 8 0 100 120 KILOMETRES 

Author - A.R.GILBY 

D o t e : J U N E 1985 
D r a f t e d = H. KUSTER 

Dwg. No. = 8SXG - 5 5 7 3 

File = R D - 4 6 Fig. r 
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3 . 0 N U L L A 1 D E P T H P R O G N O S E S 

P r o g n o s e s o f f o r m a t i o n t o p s a t N u l l a 1 w e r e b a s e d on an 
i n t e r p r e t a t i o n o f 8 5 - X G X l i n e a t VP 3 4 3 , r e c o r d e d i n t h e P a t c h a w a r r a 
S o u t h w e s t B l o c k . 

T A B L E 1 

C O M P A R I S O N O F W E L L T O P A N D P R O G N O S E D D E P T H S 
D E P T H ( f e e t b e l o w M S L ) 

H o r i z o n C U T P W 

P r o g n o s i s 5 1 5 2 7 3 8 0 7 7 1 7 8 8 0 7 

W e l l T o p 5 1 5 2 7 2 7 9 7 6 5 8 8 7 2 8 

D i f f e r e n c e 0 1 0 1 59 7 9 

4 . 0 DATUM S T A T I C D E T E R M I N A T I O N 

S e v e n s h o t s a t d a t u m w e r e t a k e n a t t h r e e d i f f e r e n t s h o t l o c a t i o n s 
( F i g u r e 3 ) w i t h t h e d o w n - h o l e t o o l l o c k e d i n c a s i n g a t mean s e a 
l e v e l , 1 0 2 f t b e l o w K B . G r o u n d l e v e l was s u r v e y e d a t 8 2 f t a b o v e 
m e a n s e a l e v e l . T h e l a s t d a t u m s h o t was r e c o r d e d a t t h e e n d o f t h e 
s u r v e y . 

T h e mean v e r t i c a l o n e - w a y t i m e a f t e r g e o m e t r i c a l o f f s e t c o r r e c t i o n 
w a s 2 1 ms ( E n c l o s u r e 1 ) . A s h o t d e p t h c o r r e c t i o n o f 3 msec was 
a d d e d d u e t o t h e s h o t s b e i n g 6 f t b e l o w t h e s e i s m i c e l e v a t i o n o f 
8 2 f t . A L V L v e l o c i t y o f 1 9 1 7 f t / s e c was u s e d i n t h e c o r r e c t i o n 
c a l c u l a t i o n . 
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WELL HEAD 

£ v \ 
\ M U D 

69 \ T A N K S 

20 

• SHOT POINT 

Ground Level 

ZGL 

Kelly Bushino (K.B.) 

• ^ M u d Pit t G.L. 

J_OS_ 

SHOT P O I N T A B C D 
Depth Relative to 
G.L. ot K.B. 

/ 

5 
s 

5 5 ' 
• 

7 

Horizontal Distance 
f rom K.B. 69 ' 82 ' 102 ' 157 ' 

Shot Point 

Mean Sea Level (Datum) 

-Downhole 
^ y Wall Hung Geophone 

T = T o c o s Q o n " 1 ( Z G L
X _ D S )] + 

T 0 ' s T i m e f r o m S h o t Point to downhole 
g e o p h o n e . ( r e c o r d t i m e ) 

T = T ime for ver t ica l ray pa th from, s u r f a c e level 
ot w e l l - h e a d to downhole g e o p h o n e l eve l . 

B A S E ' J B ( 7 - 6 5 ) Owq N o . S 5 X P - 4 4 9 I ( 0 ) r i l » : R D - 3 3 

DELHI PETROLEUM PTY. LTD. 

GEOMETRY DIAGRAM 

NULLA 1 
WELL VELOCITY SURVEY 

A u t h o r : 

Dwg No. 

D r a f t e d 

F i l e No. 

Da te 

FIGURE 3 



T A B L E 2 

DATUM S T A T I C D E T E R M I N A T I O N 

S H O T S H O T S H O T S H O T A R R I V A L S H O T S U R F A C E 
No L O C D E P T H O F F S E T T I M E - D A T U M - D A T U M 

S T A T I C S T A T I C 
f t f t f t ms ms ms 

2 A 5 69 30 22 2 4 

3 B 5 8 2 3 8 2 6 2 8 

4 B 5 8 2 3 4 2 3 2 5 

5 C 6 1 0 2 4 2 2 5 2 8 

6 C 6 1 0 2 3 3 2 0 2 3 

3 3 C 6 1 0 2 3 4 2 0 2 3 

A V E R A G E 2 3 2 5 

T A B L E 3 

C O M P A R I S O N O F S E I S M I C A N D V E L O C I T Y S U R V E Y S T A T I C 

S E I S M I C 
L I N E 

V E L O C I T Y 
S U R V E Y 

D I F F E R E N C E 

GROUND 
E L E V A T I O N ( f t ) 7 9 82 - 3 

DATUM S T A T I C ( m s ) 2 2 25 - 3 * 

I N T E R V A L V E L O C I T Y 
GROUND L E V E L T O 
DATUM ( f t / s e c ) 

3590 3 2 8 0 3 1 0 

* 2 msec c a n be a t t r i b u t e d t o e l e v a t i o n d i f f e r e n c e s . 
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5 . 0 W E L L S H 0 0 T O P E R A T I O N S 

S h o t s w e r e t a k e n a t t w e n t y - t w o l e v e l s down t h e h o l e . E i g h t l e v e l s 
w e r e c h o s e n t o c o i n c i d e w i t h f o r m a t i o n t o p s p i c k e d f r o m e l e c t r i c 
l o g s b y t h e w e l l s i t e g e o l o g i s t . S e v e r a l i n t e r m e d i a t e s h o t s w e r e 
t a k e n t o e n s u r e t h a t s u b s u r f a c e s a m p l i n g d i d n o t e x c e e d 5 0 0 f e e t . 

T h e h o l e c o n d i t i o n was g e n e r a l l y g o o d , a l l o w i n g t h e t o o l t o c o u p l e 
s a t i s f a c t o r i l y t h u s k e e p i n g n o i s e l e v e l s t o a m i n i m u m , h o w e v e r , a 
b l o c k a g e i n t h e h o l e p r e v e n t e d t h e t o o l f r o m s a m p l i n g b e l o w 8 1 1 0 f t . 
R e c o r d q u a l i t y was f a i r t o g o o d . 

T h e e x p l o s i v e t y p e u s e d was A N Z 0 M E X b o o s t e r s . V a r i o u s c h a r g e s i z e s 
w e r e u s e d a c c o r d i n g t o t h e d e p t h b e l o w t h e s u r f a c e ( E n c l o s u r e 1 ) . 
T h e s e p r o v i d e d a d e q u a t e e n e r g y r e t u r n s . 

6 . 0 T I M E / D E P T H C A L I B R A T I O N 

T h e S c h l u m b e r g e r d i g i t a l s o n i c l o g ( S L S ) , w h i c h l i s t s m i c r o s e c o n d / f t 
v a l u e s f o r e v e r y h a l f f o o t i n t e r v a l , i s i n t e g r a t e d w i t h r e s p e c t t o 
d e p t h a n d l i n e a r l y i n t e r p o l a t e d t o p r o d u c e a t i m e - d e p t h c u r v e , 
s a m p l e d a t m i l l i s e c o n d (0WT) i n t e r v a l s . 

T h e c h e c k s h o t t i m e s f r o m t h e v e l o c i t y s u r v e y a r e c o r r e c t e d f o r 
g e o m e t r i c o f f s e t a n d s h o t - t o - d a t u m s t a t i c . T h e d i f f e r e n c e s i n t i m e 
b e t w e e n t h e c h e c k s h o t s and t h e s o n i c d e r i v e d t i m e - d e p t h c u r v e a r e 
c a l c u l a t e d . T h e s e d i f f e r e n c e s f o l l o w l i n e a r t r e n d s w i t h d e p t h , 
w h i c h i n d i c a t e d r i f t b e t w e e n t h e s o n i c a n d c h e c k s h o t s . Two o r t h r e e 
l i n e a r f u n c t i o n s a r e f i t t e d t o t h e a b o v e m e n t i o n e d d i f f e r e n c e s b y a 
l e a s t s q u a r e s m e t h o d . A d r i f t e d t i m e - d e p t h c u r v e i s p r o d u c e d b y 
a d d i n g t h e s l o p e s o f t h e l i n e a r f u n c t i o n s t o t h e r a w s o n i c l o g and 
r e i n t e g r a t i n g w i t h r e s p e c t t o d e p t h . T o a d j u s t t h i s u n c a l i b r a t e d 
t i m e - d e p t h c u r v e t o an a p p r o p r i a t e TWT f r o m M S L s c a l e , t h e 0WT c u r v e 
i s d o u b l e d a n d t h e n b u l k s h i f t e d . T h i s b u l k s h i f t had b e e n r e t a i n e d 
f r o m e a r l i e r c o m p u t a t i o n s a n d i n e f f e c t h a d r e d u c e d t o z e r o t h e t i m e 
d i f f e r e n c e b e t w e e n a s e l e c t e d t i e p o i n t and t h e u n d r i f t e d t i m e - d e p t h 
c u r v e . A s t h i s b u l k s h i f t w a s c a l c u l a t e d u s i n g a n u n d r i f t e d 
t i m e - d e p t h c u r v e , when i t i s a p p l i e d t o t h e d r i f t e d v e r s i o n t h e r e i s 
l i k e l y t o b e some r e s i d u a l t i m e d i f f e r e n c e a t t h e t i e p o i n t . 

T a b l e 4 l i s t s t h e t r a v e l t i m e a n d d r i f t v a l u e s a t t h e s u c c e s s i v e 
s t a g e s o f t h e p r o c e s s as w e l l as t h e f i n a l rms e r r o r s i n t i m e o f t h e 
c h e c k s h o t s c u r v e . An rms e r r o r i n e q u i v a l e n t d e p t h i s c a l c u l a t e d 
u s i n g t h e i n t e r v a l v e l o c i t i e s shown i n E n c l o s u r e 1 . A " w o r s t c a s e " 
e r r o r i n d e p t h i n t e r p r e t a t i o n f o r t h e T / Z c u r v e was c o m p u t e d . 
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T A B L E 4 

CHECK S H O T - S O N I C T I M E D I F F E R E N C E S 

D E P T H ( f t ) T R A V E L - T I M E t o CHECK - S O N I C 
DATUM (ms) 

B e l o w B e l o w C h e c k - T i e d D r i f t T i e d D r i f t D e p t h 
K . B . M . S . L . S h o t S o n i c C o r r . S o n i c C o r r . D i f f . 

S o n i c S o n i c 
f t f t ms ms ms ms ms f t 

8 0 0 698 1 0 8 1 2 6 1 0 7 - 1 3 1 7 
1 3 0 0 1 1 9 8 1 8 7 203 1 8 6 - 1 1 1 4 
1 8 0 0 1 6 9 8 2 6 0 2 7 5 2 5 9 - 1 0 1 8 
2 3 0 0 2 1 9 8 3 3 1 3 4 4 3 3 1 - 8 0 0 
2 8 0 0 2 6 9 8 395 4 0 6 3 9 6 - 6 - 1 - 5 
3 8 0 0 3698 5 1 7 523 520 - 1 - 3 - 2 5 
4 3 0 0 4 1 9 8 5 7 7 5 8 1 580 0 - 3 - 2 7 
4 8 0 0 4 6 9 8 635 638 638 2 - 3 - 2 9 

* 5 2 5 4 5 1 5 2 682 6 8 7 682 0 0 0 
5 4 7 0 5368 7 0 4 7 0 7 7 0 5 2 - 1 - 1 1 
5802 5 7 0 0 7 3 5 7 3 5 7 3 8 5 - 3 - 3 4 
6282 6 1 8 0 7 7 4 7 7 4 7 7 6 5 - 2 - 2 2 
6 6 8 1 6 5 7 9 805 806 805 4 0 0 
6900 6 7 9 8 8 1 9 8 2 2 8 1 5 1 4 58 
7 2 3 2 7 1 3 0 8 4 6 8 4 7 8 4 3 4 3 33 
7 7 6 0 7 6 5 8 889 886 889 8 0 0 
7 9 3 8 7 8 3 6 9 0 7 9 0 1 9 1 0 1 1 - 3 - 2 6 
8 1 1 0 8008 9 1 9 9 1 5 9 1 9 9 0 - 5 

A b o v e t i e p o i n t 8 2 1 7 
RMS V a l u e s # B e l o w t i e p o i n t 6 2 2 6 

T o t a l s o n i c 7 2 23 

* T i e P o i n t . 
# I n c l u d e s T i e P o i n t . 
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7 . 0 R E S U L T S 

A f t e r c a l i b r a t i o n , t h e c h e c k s h o t s h a d a rms d e p t h e r r o r o f 23 f t a n d 
a r m s t i m e e r r o r o f 8 m s e c . T a b l e 5 i n d i c a t e s t h e r e s u l t s a g a i n s t 
p r o g n o s e s . T h e p r o g n o s e s w e r e d e r i v e d f r o m t h e i n t e r p r e t a t i o n o f t h e 
1 9 8 5 - X G X l i n e a t VP 3 4 3 . 

T h e d a t u m s t a t i c i n d i c a t e s a 0WT d i f f e r e n c e o f - 3 msec b u t t h i s was 
i n p a r t d u e t o e l e v a t i o n d i f f e r e n c e s . 

W h i l e t h e C a d n a - O w i e was p r o g n o s e d l o w ( T W T ) , an u n d e r e s t i m a t e o f t h e 
a v e r a g e v e l o c i t y t o t h e C h o r i z o n g a v e a n a c c u r a t e , a l t h o u g h 
f o r t u i t o u s , d e p t h p r o g n o s i s . A l l o t h e r h o r i z o n s w e r e p i c k e d l o w 
( T W T ) , a n d w h i l e v e l o c i t i e s t o t h o s e h o r i z o n s r a n g e d f r o m 4 0 f t / s e c 
l o w t o 5 7 f t / s e c h i g h , a l l h o r i z o n s w e r e p r o g n o s e d d e e p e r t h a n was 
a c t u a l l y t h e c a s e . 

I t s h o u l d b e n o t e d t h a t t h e t w o w a y t i m e t o t h e T i r r a w a r r a "W" 
h o r i z o n was c a l c u l a t e d f r o m t h e d r i f t c o r r e c t e d s o n i c l o g . T h i s 
h o r i z o n l a y b e l o w t h e 8 1 1 0 f t l i m i t , b e l o w w h i c h t h e V e l o c i t y D a t a 
t o o l c o u l d n o t b e l o w e r e d d u e t o an o b s t r u c t i o n . T h o u g h no c h e c k s h o t 
w a s t a k e n a t t h e W h o r i z o n , t h e d r i f t c o r r e c t i o n c a l c u l a t e d f r o m t h e 
1 0 s h o t s a b o v e i t was u s e d t o c a l i b r a t e t h e s o n i c a s d e s c r i b e d i n 
S e c t i o n 6 . I n t h i s w a y , a T W T o f r e a s o n a b l e c o n f i d e n c e c a n b e 
d e r i v e d . 
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T A B L E 5 

S U R V E Y R E S U L T S 

D E P T H ( f e e t b e l o w M . S . L . ) 

H o r i z o n C U T P W 

P r o g n o s i s 5 1 5 2 7 3 8 0 7 7 1 7 8 8 0 7 

W e l l t o p 5 1 5 2 7 2 7 9 7 6 5 8 8 7 2 8 

D i f f e r e n c e 0 1 0 1 59 7 9 

TWO-WAY T I M E * ( m s e c s ) 

H o r i z o n C U T P W 

P r o g n o s i s 1 3 7 2 1 7 3 4 1 7 7 8 1 9 7 8 

W e l l t o p 1 3 6 4 1 7 1 9 1 7 7 6 1 9 5 2 

D i f f e r e n c e 8 1 5 2 26 

A V E R A G E V E L O C I T Y ( f t / s e c ) 

H o r i z o n C UT P W 

P r o g n o s i s 7 5 1 0 8 5 1 0 8 6 8 1 8 9 0 0 

W e l l t o p 7 5 5 5 8 4 7 0 8 6 2 4 8 9 4 0 

D i f f e r e n c e - 4 5 4 0 5 7 - 4 0 
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T A B L E 6 

S U R V E Y D A T A 

P e r s o n n e l P r e s e n t 

S u p e r v i s o r 
O b s e r v e r - W e l l s h o o t 
S h o o t e r 

M . M c L e r i e D e l h i P e t r o l e u m L t d . 
T . P o o l e y V e l o c i t y D a t a P t y . L t d . 
I . M a c k a y V e l o c i t y D a t a P t y . L t d . 

R e c o r d i n g P a r a m e t e r s 

E n e r g y S o u r c e 
S h o t O f f s e t a n d D e p t h 
( B . G . L . ) 

E x p l o s i v e - B O O S T E R S 
L o c a t i o n A : 69 f e e t , 5 f e e t 
L o c a t i o n B : 82 f e e t , 5 f e e t 
L o c a t i o n C : 1 0 2 f e e t , 6 f e e t 

P r o d u c t i o n S h o o t i n g : 
D a t u m S h o o t i n g : 

L o c a t i o n 
L o c a t i o n 

C 
A , B , C 

E q u i p m e n t 

R e c o r d e r E . I . E . RS 44W 
R e f e r e n c e G e o p h o n e H a l l S e a r s HS 1 
D o w n h o l e G e o p h o n e G e o s p a c e W L S - 1 0 0 W a l l - l o c k i n g t y p e 

E l e m e n t s 6 HS 1 4 . 5 H z 2 1 5 ohm 
h i g h t e m p e r a t u r e e l e m e n t s 
s e r i e s p a r a l l e l c o n n e c t i o n 
F r e q u e n c y r e s p o n s e : 8 - 3 0 0 H z w i t h i n 3 d b 

P r e - a m p l i f i e r - 4 8 d b f i x e d g a i n 
F r e q u e n c y r e s p o n s e : 5 - 2 0 0 H z w i t h i n 3db 

M o n i t o r T r a c e s 

1 I n s t r u m e n t t i m e b r e a k 
2 - 4 A n a l o g u e d o w n - h o l e g e o p h o n e s i g n a l - l o w , m e d i u m a n d h i g h g a i n 
5 D i g i t a l d o w n - h o l e g e o p h o n e s i g n a l I F P g a i n 
6 C o n f i r m a t i o n t i m e b r e a k g e o p h o n e s i g n a l 



NULLA 1 S H O T R E C O R D T A B L E 6 l 3 e ) _ l 
0 5 - 1 0 - 8 5 

D A T U M S H O T S (DRTUM-MSL) Z( KB )= 102 FT Z ( GL ) " 82 FT 

S H O T 
N U M B E R 

L O C A L 
T I M E 

S H O T 
L O C A T I O N 

A M P . 
GA I N 

C H A R G E 
S I Z E 

C H A R G E 
D E P T H F T 

O F F S E T 
( F T J 

A R R I V A L 
T I M E MS 

S H O T 
T O D R T U M 

S T A T I C ( M S ) 

S U R F R C E 
T O S H O T 

C O R R . ( M S ) 

S U R F A C E 
T O D R T U M 

S T R T I C C M S ) R E M A R K S 

1 0 4 . 3 0 A — D E T 5 6 9 . 

2 0 4 . 3 5 A — 1 X A 5 6 9 3 0 2 2 , 2 2 4 
3 0 4 . 4 0 B 1 0 5 1 X A 5 8 2 3 8 2 6 2 2 8 N O I S Y 
4 0 4 . 4 5 B 1 0 1 X A 5 8 2 3 4 2 3 2 2 5 N O I S Y 
5 0 4 . 5 0 C — 1 X A 6 1 0 2 4 2 2 5 3 2 8 N O I S Y 
6 0 4 . 5 5 1 X 0 6 1 0 2 3 3 2 0 3 2 3 R E F R A C T I O N 
3 3 0 8 . 0 0 c 1 0 1 X D 6 • 1 0 2 34 2 0 3 2 3 

L H E_SH OT TO DATUM 5TRTI C j J S E D__IS ^23 M_S E C_. THE SURFACE V E L O C I T Y IS 2034 F T / S E C . 

S U R V E Y S H O T S 
S H O T 

N U M B E R 
L O C A L 

T I M F 
C H A R G E 

S I Z E 
A M P . 
GA 1 N 

O F F S E T 
C F T J 

C H A R G E 
D E P T H 

KB 
D E P T H 

R E C O R D 
T I M E 

M S L 
D E P T H 

C O R R . [ 
T I M E 

I N T E R V A L 
V E L O C I T Y 

RMS 
V E L O C I T Y R E M A R K S 

7 05 . 0 0 
0 7 . 5 5 . 
0 7 . 5 0 

I X A 1 0 1 0 2 6 1 5 0 3 8 4 8 6 
8 0 0 0 

8 0 0 0 7 05 . 0 0 
0 7 . 5 5 . 
0 7 . 5 0 

I X A 1 0 1 0 2 6 1 5 0 3 8 4 8 6 8 0 0 0 
3 2 

05 . 0 0 
0 7 . 5 5 . 
0 7 . 5 0 

1 X D 1 5 1 0 2 6 3 0 3 2 0 1 N O T U S E D 3 2 
05 . 0 0 
0 7 . 5 5 . 
0 7 . 5 0 

1 X D 1 5 1 0 2 6 3 0 3 2 0 1 
6 5 0 0 

N O T U S E D 
3 1 

05 . 0 0 
0 7 . 5 5 . 
0 7 . 5 0 1 X D 30 1 5 7 7 8 0 0 1 3 2 6 9 8 1 0 6 

6 5 0 0 
6 5 9 4 3 1 

05 . 0 0 
0 7 . 5 5 . 
0 7 . 5 0 1 X D 30 1 5 7 7 8 0 0 1 3 2 6 9 8 1 0 6 

5 3 2 9 
6 5 9 4 

3 0 0 7 . 45 1 X D 3 0 1 5 7 7 1 3 0 0 2 1 0 1 1 9 8 1 8 5 
5 3 2 9 

6 4 8 2 N O I S Y 3 0 0 7 . 45 1 X D 3 0 1 5 7 7 1 3 0 0 2 1 0 1 1 9 8 1 8 5 
6 8 4 9 | 

6 4 8 2 N O I S Y 
2 9 0 7 . 4 0 I X Q 3 5 1 5 7 7 1 8 0 0 2 8 2 1 6 98 2 5 8 

6 8 4 9 | 
6 5 8 8 2 9 0 7 . 4 0 I X Q 3 5 1 5 7 7 1 8 0 0 2 8 2 1 6 98 2 5 8 

7 0 4 2 -
6 5 8 8 

2 8 0 7 . 35 1 X 0 3 5 1 5 7 7 2 3 0 0 3 5 3 2 1 9 8 3 2 9 
7 0 4 2 -

6 6 8 9 2 8 0 7 . 35 1 X 0 3 5 1 5 7 7 2 3 0 0 3 5 3 2 1 9 8 3 2 9 
7 8 1 3 

6 6 8 9 
2 7 0 7 . 3 0 1 X Q 3 5 1 5 7 7 2 8 0 0 4 1 7 2 6 9 8 3 9 3 

7 8 1 3 
6 8 8 4 2 7 0 7 . 3 0 1 X Q 3 5 1 5 7 7 2 8 0 0 4 1 7 2 6 9 8 3 9 3 6 8 8 4 

2 6 0 7 . 2 5 1 X Q 35 1 5 7 7 3 3 0 0 3 1 9 8 _ — N O T U S E D 2 6 0 7 . 2 5 1 X Q 35 1 5 7 7 3 3 0 0 3 1 9 8 _ — 
8 1 9 7 

N O T U S E D 
2 5 0 7 . 2 0 1 X 0 

1 X Q 
3 5 1 5 7 7 3 8 0 0 5 3 8 3 6 9 8 5 1 5 

8 1 9 7 
7 2 1 7 2 5 0 7 . 2 0 1 X 0 

1 X Q 
3 5 1 5 7 7 3 8 0 0 5 3 8 3 6 9 8 5 1 5 

8 3 3 3 
7 2 1 7 

2 4 0 7 . 1 5 
1 X 0 
1 X Q 3 5 1 5 7 7 4 3 0 0 5 9 8 4 1 9 8 5~75 

8 3 3 3 
7 3 4 1 2 4 0 7 . 1 5 

1 X 0 
1 X Q 3 5 1 5 7 7 4 3 0 0 5 9 8 4 1 9 8 5~75 7 3 4 1 2 4 

0 7 . 1 0 I X Q 4 0 
3 5 

1 5 7 7 4 8 0 0 4 6 9 8 NO T . B . 0 7 . 1 0 I X Q 4 0 
3 5 

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

NO T . B . 
2 3 0 7 . 1 2 1 X 0 

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

8 6 2 1 
7 4 6 8 R E S H O T 2 3 0 7 . 1 2 1 X 0 

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

9 5 5 8 
7 4 6 8 R E S H O T 

8 05 . 2 5 1 X 0 4 5 1 5 7 7 5 2 5 4 7 0 3 5 1 5 2 6 8 0 
9 5 5 8 

7 6 3 2 C R D N R - O W I E ( 5 2 5 4 ) ' 8 05 . 2 5 1 X 0 4 5 1 5 7 7 5 2 5 4 7 0 3 5 1 5 2 6 8 0 
9 5 5 8 

7 6 3 2 C R D N R - O W I E ( 5 2 5 4 ) ' 
O 1 <11 0 7 . 0 5 1 X Q 4 5 1 5 7 7 5 2 5 4 7 0 4 5 I 52 6 8 1 

9 5 5 8 
7 6 3 2 C A D N A - O W I E O 1 <11 0 7 . 0 5 1 X Q 4 5 1 5 7 7 5 2 5 4 7 0 4 5 I 52 6 8 1 

1 0 0 4 7 
7 6 3 2 C A D N A - O W I E 

2 0 0 7 . 0 0 1 X 0 3 5 1 5 7 7 5 4 7 0 7 2 5 5 3 6 8 7 0 2 
1 0 0 4 7 

7 7 1 7 M O O G A M U R T A ( 5 4 6 7 . 0 ) 2 0 0 7 . 0 0 1 X 0 3 5 1 5 7 7 5 4 7 0 7 2 5 5 3 6 8 7 0 2 
1 0 7 1 0 

7 7 1 7 M O O G A M U R T A ( 5 4 6 7 . 0 ) 
1 9 • 06 . 5 5 1 X 0 4 0 1 5 7 ' 7 5 8 0 2 . 7 5 6 5 7 0 0 7 3 3 

1 0 7 1 0 
7 8 6 7 W E S T B O U R N E ( 5 8 9 5 ) 1 9 • 06 . 5 5 1 X 0 4 0 1 5 7 ' 7 5 8 0 2 . 7 5 6 5 7 0 0 7 3 3 

1 2 3 0 8 
7 8 6 7 W E S T B O U R N E ( 5 8 9 5 ) 

1 8 06 . 5 0 1 X Q 4 0 i c; n 1 .J / 7 6 2 8 2 7 9 5 6 1 8 0 7 7 2 
1 2 3 0 8 

8 1 5 0 A D O R I S S T ( 6 4 7 2 ) 1 8 06 . 5 0 1 X Q 4 0 i c; n 1 .J / 7 6 2 8 2 7 9 5 6 1 8 0 7 7 2 
1 2 8 7 1 

8 1 5 0 A D O R I S S T ( 6 4 7 2 ) 
1 7 06 . 4 5 1 X 0 4 0 1 5 7 7 6 6 8 1 8 2 6 6 5 7 9 8 0 3 

1 2 8 7 1 
8 3 8 1 H U T T O N S S T ( 6 6 8 3 ) 1 7 06 . 4 5 1 X 0 4 0 1 5 7 7 6 6 8 1 8 2 6 6 5 7 9 8 0 3 

1 5 6 4 3 
8 3 8 1 H U T T O N S S T ( 6 6 8 3 ) 

1 6 06 . 4 0 1 X 0 4 0 1 5 7 7 6 9 0 0 8 4 0 6 7 9 8 8 1 7 
1 5 6 4 3 

8 5 5 8 1 6 06 . 4 0 1 X 0 4 0 1 5 7 7 6 9 0 0 8 4 0 6 7 9 8 8 1 7 
1 1 2 2 9 6 

8 5 5 8 
1 4 06 . 2 0 1 X 0 4 0 1 5 7 7 7 2 3 2 8 6 3 7 1 3 0 8 4 0 

1 1 2 2 9 6 
' 8 7 0 2 P O O L O H A N N A ( 7 2 3 1 ) 1 4 06 . 2 0 1 X 0 4 0 1 5 7 7 7 2 3 2 8 6 3 7 1 3 0 8 4 0 

1 2 2 9 6 
' 8 7 0 2 P O O L O H A N N A ( 7 2 3 1 ) 

' 1 5 06 . 3 0 1 X 0 4 0 1 5 7 7 7 2 3 2 8 7 1 7 1 3 0 • 8 4 8 
1 2 2 9 6 

8 7 0 2 ' 1 5 06 . 3 0 1 X 0 4 0 1 5 7 7 7 2 3 2 8 7 1 7 1 3 0 • 8 4 8 
1 2 2 7 9 

8 7 0 2 
9 0 5 - 4 0 1 X 0 4 0 1 5 7 7 7 7 6 0 9 0 8 7 6 5 8 8 8 5 

1 2 2 7 9 
8 9 0 9 9 0 5 - 4 0 1 X 0 4 0 1 5 7 7 7 7 6 0 9 0 8 7 6 5 8 8 8 5 8 9 0 9 

1 2 06 . 0 5 1 X 0 4 0 1 5 7 7 7 7 6 0 9 1 2 7 6 5 8 8 8 9 T O O L A C H E E ( 7 7 6 0 ) 1 2 06 . 0 5 1 X 0 4 0 1 5 7 7 7 7 6 0 9 1 2 7 6 5 8 8 8 9 T O O L A C H E E ( 7 7 6 0 ) 
1 3 0 6 . 1 0 1 X Q 4 0 1 5 7 7 7 7 6 0 9 0 9 7 6 5 8 8 8 6 1 3 0 6 . 1 0 1 X Q 4 0 1 5 7 7 7 7 6 0 9 0 9 7 6 5 8 8 8 6 

9 6 2 2 
I 1 06 . 0 0 1 X Q 4 5 1 5 7 7 7 9 3 8 9 2 8 . 7 8 3 6 9 0 5 

9 6 2 2 
8 9 2 4 P A T C H A W R R R R ( 7 9 3 6 ) I 1 06 . 0 0 1 X Q 4 5 1 5 7 7 7 9 3 8 9 2 8 . 7 8 3 6 9 0 5 

1 4 3 3 3 
8 9 2 4 P A T C H A W R R R R ( 7 9 3 6 ) 

1 0 05 . 5 5 I X Q 4 5 • 1 5 7 7 8 1 1 0 9 4 0 8 0 0 8 9 1 7 
1 4 3 3 3 

9 0 1 6 D E E P E S T T O O L C O U L D ' G E T 1 0 05 . 5 5 I X Q 4 5 • 1 5 7 7 8 1 1 0 9 4 0 8 0 0 8 9 1 7 9 0 1 6 D E E P E S T T O O L C O U L D ' G E T 

1 ENCLOSURE 1 
O -» .. 1 2 - F E B - 1986 
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N U L L A 1 
S Y N T H E T I C S E I S M O G R R M 

1 1 2 - F E B - i 86 

N R C C O W L R H 

I N T E R V R L V E L O C I T Y I F T / S E C ) R E F L E C T I V I T Y 4 P R I M A R I E S O N L Y 4 P R I M A R I E S O N L Y s P R I M R R I E S O N L Y 8 

.8000 

9000 

F T ( S L ) FT(SL) 

R E F L E C T I V I T Y C O H P U T E D U S I N G I 

1 . VELOCITY 
2 . V E L O C I T Y FIND D E N S I T Y 
3 v V E L O C I T Y RND C O R R E C T E D D E N S I T Y 
4 . SAME RS ( 1 ) W I T H D R I F T R P P L I E D 
5 . SRME RS ( 2 ) W I T H D R I F T A P P L I E D 
6 . SRME RS ( 3 ) W I T H D R I F T R P P L I E D 

BfiNDPfiSS W A V E L E T 
N O - O F F I L T E R P O I N T S 3 9 
L O W C U T F R E Q U E N C Y 1 0 
H I G H C U T F R E Q U E N C Y 5 5 
P H A S E S H I F T 0 
Z E R O P H A S E 
NORMAL P O L R R I T Y 

F O R T T F L T I O N T O P D E P T H T S L ) T i n e 
K B ( F T ) = 1 0 2 
C R D N A - O W I E 5 1 5 2 1 3 6 3 
MURTA ( 1 B R . ' 5 3 6 5 1 4 0 5 
NRMUR S A N D S T O N E H B R . 5 5 1 1 1 4 3 0 
W E 5 T B 0 U R N E 5 7 9 3 1 4 8 0 
R D O R I 6 1 1 2 1 5 3 3 
B I R K H E A D F M . 6 3 7 0 1 5 7 5 
H U T T O N S A N D S T O N E 6 5 8 1 1 6 1 0 
P O D L A W A N N A 7 1 2 9 1 6 9 7 
U P P E R T R I A S S I C V 7 2 7 9 1 7 2 1 
N R P P A M E R R I 7 3 8 2 1 7 3 7 
T O O L R C H E E 7 6 5 8 1 7 7 8 
E P S I L O N 7 7 7 8 1 7 9 9 
M U R T E R E E S H L 7 8 1 1 • 1 8 0 4 
P R T C H A W R R R A 7 S 3 4 1 8 0 8 
T I R R A W A R R A 7 6 7 2 8 1 9 5 3 
M E R R I H E L I A 8 8 0 4 - 1 9 6 4 

V E L U N T J 

1 0 1 4 3 
11680 
11280 
1 2 0 3 8 
12286 
1 2 0 5 7 
1 2 5 9 8 
1 2 5 0 0 
1 2 8 7 5 
1 3 4 6 3 
1 1 4 2 9 . 
1 3 2 0 0 

' 1 1 5 0 0 
1 2 3 3 1 
1 3 8 1 8 

V E L C R V J V E U R H S 1 

7 5 6 0 7 5 6 0 
7 6 3 7 7 6 5 0 
7 7 0 8 ' 7 7 3 8 
7 8 2 8 7 8 8 4 
7 9 7 4 8 0 6 3 
8 0 8 9 8 2 0 4 
8 1 7 5 8 3 0 7 
8 4 0 2 8 5 7 9 -
8 4 5 9 8 6 4 6 
8 5 0 0 8 6 9 4 
8 6 1 4 8 8 3 3 
8 6 4 7 8 8 6 8 
8 6 6 0 8 8 8 3 • 
8 6 6 6 8 8 9 0 
8 9 3 8 9 1 9 0 
8 9 6 5 9 2 2 2 



000057 

D E L H I P E T R O L E U M 

NULLA # 1 

PATCHAWARRA 

I S O C H R O N A L 

2 . 2 . 8 7 / 1 8 . 2 . 8 7 



W I N TELEPHONE (06) 354 0488 TELEX AA87183 

V WIRELINE & WELL TESTING S E R V I C E 

PTY L_ 

FEW TF^B 
RICHMOND ROAD MARIESTON &A 5033 POSTAL ADDRESS PO BOX 354 COWANOULA 5033 

000058 

WIRELINE REPORT 

CLIENT DELHI PETROLEUM W E L L NULLA #1 PATCHAWARRA 

DATE 2 / 2 / 8 7 . 

PROGRAMME ISOCHRONAL 

PURPOSE OF WORK . ENSURE! TUBING I S CLEAR PRIOR TO RUNNING AMERADAS. 

REPORT OF WORK PERFORMED 

13.;.Q0. SPOI..W/.L...UNI.T, S T M T . . .RIGGING.. UP 
1.4.;.Q5. R U N . . I N . . H O L E 
1 . 4 : 3 5 TAG P . B . T • D.. . 8 8 6 3 ' K . B . 

1 4 : 3 8 P . O . H . 

1 4 : 5 5 IN LUB. SHUT MASTER VALVE. BLEED OFF 

LUBRICATOR. RIG UP FOR AMERADA RUN. 

Operator's Signature 

WORKED PERFORMED BY ,™TES/M._ MOORE Q F E X P E R T E S T 

WELL DATA: 

Tubing Size .2-7/8" FWHP SIWHP 2 495 . . P s i 

Subsurface S.V./Landing Nipple @ S.S.D. @ 8062' K . B . 

'X' Nipple @ X/ 'XN ' Nipple @ 8139' K . B o t h e r @ 

M i n- I D @ Packer 81Q.0.,....K,.B. 
Perforated Interval: ...8314'-8340, 83601-8386 



;LIENT DELHI. PETROLEUM 

\IELL NULLA 1 PATCHAWARRA 

BOMB No. 1 DATA 

ELEMENT No. 59451 , ELEMENT RANGE .. .5.000. . . 

RECORDER No 1 3 0 2 8 / 1 5 . t l s . CLOCK DATA 2 3 9 5 / 3 h o u r 

ENGAGE STYLUS 1558 DISENGAGE .1833 

PRESSURE LUBRICATOR 1620 

DATE TIME DEPTH' DEFLEC-
TION 

PRESSURE 
TEMP. 

GRADIENT 
psi/ft DEPTH' DEFLEC-

TION 
PRESSURE 

TEMP. 
GRADIENT 

psi/ft REMARKS 

1 6 : 3 0 LUB . 9 1 8 2 3 8 9 . 6 LUB . 9 3 8 2 3 9 5 . 0 R . I . H . 
1 6 : 3 3 1000 . 9 8 6 2 5 6 6 . 2 0 . 1 7 6 6 . 1000 1 . 0 0 7 2 5 7 1 . 2 v 0 . 1 7 6 2 5 MIN. 
1 6 : 4 0 2000 1 . 0 5 2 2 7 3 7 . 7 0 . 1 7 1 5 2000 1 . 0 7 2 2 7 3 7 . 3 0 . 1 6 6 1 5 MIN. 
1 6 : 4 7 3000 1 . 1 1 4 2 8 9 8 . 8 0 . 1 6 1 1 3000 • 1 . 1 3 6 . 2 9 0 1 . 0 0 . 1 6 3 7 5 MIN. 
1 6 : 5 4 4000 1 . 1 7 3 3 0 5 2 . 2 0 . 1 5 3 4 4000 1 . 1 9 6 3 0 5 4 . 7 0 . 1 5 3 6 5 MIN. 

1 7 : 0 1 5000 1 . 2 3 0 3 2 0 0 . 4 3 2 0 0 . 4 5000 1 . 2 5 3 3 2 0 0 . 7 0 . 1 4 6 1 5 MIN. 
1 7 : 0 8 6000 1 . 2 8 4 3 3 4 0 . 9 0 . 1 4 0 5 6000 1 . 3 0 8 3 3 4 1 . 8 0 . 1 4 1 0 5 MIN. 

1 7 : 1 5 7000 1 . 1 3 3 7 3 4 7 8 . 8 0 . 1 3 7 9 7000 1 . 3 6 2 3 4 8 0 . 4 0 . 1 3 8 6 5 MIN. 
1 7 : 2 2 8000 1 . 3 8 0 3 6 1 4 . 2 0 . 1 1 2 0 8000 1 . 4 1 4 3 6 1 3 . 9 0 . 1 3 3 5 5 MIN 
17??ft ft?R4 1 - 4 0 2 3 6 4 8 . 1 0 . 2 0 1 7 8284 1 . 4 2 8 3 6 4 9 . 8 0 . 1 2 6 6 5 MIN. 
1 7 : 3 3 8327 1 . 4 0 4 3 6 5 3 . 3 0 . 1 2 1 1 8327 1 . 4 3 0 3 6 5 5 . 0 0 . 1 1 9 5 10 MIN. 
1 7 : 4 3 8373 1 . 4 1 2 3 6 7 4 . 1 0 . 4 5 3 0 8 3 7 3 1 . 4 3 8 3 6 7 5 . 5 . 0 . 4 4 6 7 10 MIN. 

1 7 : 5 3 8390 1 . 4 1 6 3 6 8 4 . 6 0 . 6 1 2 9 8390 1 . 4 4 2 3 6 8 5 . 8 0 . 6 0 4 4 5 MIN. 
1 8 : 1 7 LUB . 9 2 2 2 4 0 0 . 0 LUB . 9 4 1 2 4 0 2 . 6 10 MIN. 

o ' 
ENERAL REMARKS: M . B . H . T . : 260 F 1 6 0 6 : F l e x Ameradas I n L u b r i c a t o r . CD 

. ' c n 
C£> 

• " U M TELEPHONE |0S)3M 04M TELEX t M ' l U 

I P T V 
L T D [ 

WIRELINE & WELL TESTING S E R V I C E 

j * m c s i m a c h r o a d u m u s t o m u s x a nasi**.»a*tn ran>wcomanouaKm 

STATIC GRADIENT SURVEY 
OPERATOR R- YATES DATE 2 / 2 / 8 7 . 

BOMB No 2 DATA 

ELEMENT No. ... 60322 ELEMENT RANGE . 5000 

RECORDER No . . 12952/15 t l s CLOCK DATA 2 2 9 7 / 3 h o u r 

ENGAGE STYLUS .1558 DISENGAGE 1833 

BLEED LUBRICATOR 1827 

DWT IN 
2417 

DWT OUT 
2415 



CLIEF 

WELL 

GT DELHI PETROLEUM 

! 

1 U I I I I I I TELEPHONE (08) 3S4 04S8 TELEX AA071&3 

DATE 2 / 2 / 8 7 PAGE N o l OF .6 CLIEF 

WELL NULLA #1 PATCHAWARRA ! 
E X P E R T E S T F 7 J R ~ U 

| W I R E U N E & W E L L T E S T I N G S E R V I C E i l j i fc g 
OPERA TOR R . YATES 

CLIEF 

WELL 
CLEANUP I3S RICHMONO ROAD UARLESTON SA 9033 POSTAL ADDRESS: K> BOOt 364 COWAN CM L LA 9033 

OPERA 

d a t e / 

/ t i m e 

WELLHEAD H.P. SEPARATOR #75 L.P. SEPARATOR 
t o t a l 

g a s 
r a t e 

m m s c f / d 

t o t a l 
l i q u i d 

r a t e 
b b l s / d 

g . o . r . 

s c f / b b l 
r e m a r k s 

d a t e / 

/ t i m e 

WELLHEAD 
H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 

t o t a l 
g a s 

r a t e 
m m s c f / d 

t o t a l 
l i q u i d 

r a t e 
b b l s / d 

g . o . r . 

s c f / b b l 
r e m a r k s 

d a t e / 

/ t i m e 

c a s i n g 

p s i 

t u b i n g 

p s i 

t e m p 

° f 

c h o k e 
s i z e 
i n s 

b .s .w. 
% 

H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 
t o t a l 

g a s 
r a t e 

m m s c f / d 

t o t a l 
l i q u i d 

r a t e 
b b l s / d 

g . o . r . 

s c f / b b l 
r e m a r k s 

d a t e / 

/ t i m e 

c a s i n g 

p s i 

t u b i n g 

p s i 

t e m p 

° f 

c h o k e 
s i z e 
i n s 

b .s .w. 
% pf 

p s i 

h w 
i n s . h 2 o 

t e m p 
" f 

o r i f i c e 
s i z e 
i n s 

f l o w 
r a t e 

m m s c f / d 

Pf 
PSI 

h w 

i n s . h 2 o 
t e m p 

: f 

o r i f i c e 
s i z e 
i n s 

f l o w 
r a t e 

m m s c f / d 

t o t a l 
g a s 

r a t e 
m m s c f / d 

t o t a l 
l i q u i d 

r a t e 
b b l s / d 

g . o . r . 

s c f / b b l 
r e m a r k s 

1 0 : 4 5 ARRIA E ON LEASE SPOT CARAV AN 

1 3 : 0 0 , POLE TRUCK WITH SEP AI ATOR BROKEN DOWN, R I 3 UP WIREL [NE FO R BLI1 RO BO) RUN 

1 4 : 0 5 0 2 4 0 5 R . I . I . WN H 1'."/ 5 " BL [ND B( )X 
• 

1 4 : 3 5 TAG P . B . T . D . P 8R6 .V K . B . 

1 4 : 3 8 P . O . 

1 4 : 5 5 IN J U B . I EPRESS URE. ! * IG UL 1 FOR STATI ( GRA1 ) IENT. 

1 6 : 3 0 0 2 4 1 7 R . I . I . FOF STA1 I C GR \DIENT 

1 7 : 5 8 P . O . 1 . 

1 8 : 2 7 DEPR 3SSURE LUB. STAI ID BY FOR 3EPARA1: •OR 

3 / 2 / 8 7 

1 4 : 0 0 POL E TRU :K ON LOCA1 ION. SPOT ATOR, HEATEI : & » TANK 

1 6 : 4 5 UNL OAD 3 i" EU1 2 TUB1 NG. 

1 8 : 4 5 3b" EUE [UBING LAID OUT FOR FI ,OW L ] NES 

4 / 2 / 8 7 

0 6 : 0 0 ST? RT SC DEWING TUBIF> G TOG ETHER FOR I INES 

1 1 : 0 0 PRE SSURE TEST L I N E S . RE PAIR •EAKS 

1 3 : 0 0 0 2 4 4 3 I B / 6 4 FLOW WELL ON CI EANUP BYPASS , HEAR 'ER & SEPAR; /TOR 

1 3 : 0 5 0 2 2 9 8 8 6 — : — 

1 3 : 1 0 0 2 2 9 1 8 6 

— : — 

EE 



O L I C I M I . JJKLHI PETROLEUM 

W E L L . NULLA #1 PATCHAWARRA.. 

R P A ^ TELEPHONE (OS) 354 0440 TELEX AA6MW 

EXPEWTEST: 
WIRELINE & WELL TESTING SERVICE 

1M RJCHMONO ROAD MARLESTON SA S033 POSTAL AOORESS PO BOOC 3M COMAMOtLLA SOU 

D A T E / 
WELLHEAD H.P. SEPARATOR # 7 5 L.P. SEPARATOR 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 
WELLHEAD 

H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

• B . S . W . 
% 

H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

• B . S . W . 
% Pf 

P S I 

HW 

INS. H2O 

T E M P 

"F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

Pf 

P S I 

HW 

INS. H2O 

T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

1 3 : 1 5 0 2 3 0 7 8 8 ^ 6 4 

1 3 : 2 0 0 2 2 9 6 8 8 

1 3 : 2 5 0 2 2 7 3 8 8 

1 3 : 3 0 0 2 2 7 1 9 0 

1 3 : 4 5 0 2 2 7 0 9 1 

1 4 : 0 0 0 2 2 6 5 9 3 3 . 8 

1 4 : 1 5 0 2 2 6 0 9 3 2 4 / 6 4 OPE SI CHOI CE 

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

1 4 : 4 5 1 2 2 0 6 5 9 9 

1 5 : 0 0 1 6 2 0 6 6 1 0 0 2 . 5 FLOW THROU 3H HE/ ITER & SEPA ILATOR 

1 5 : 1 5 2 5 2 0 7 5 1 0 4 3 7 2 7 2 . 1 1 7 6 . 2 5 6 . 2 5 

1 5 : 3 0 3 3 2 0 7 7 1 0 4 3 7 2 7 2 1 1 8 6 . 2 5 6 . 2 5 

1 6 : 0 0 6 1 2 0 9 1 1 0 4 3 7 2 7 2 1 1 7 6 . 2 5 6 . 2 5 

1 6 : 3 0 1 2 1 2 1 0 1 1 0 9 3 6 3 6 7 1 1 8 5 . 9 6 5 . 9 6 

1 7 : 0 0 1 7 8 2 1 0 9 1 1 1 3 6 8 6 5 1 1 4 5 . 9 3 5 . 9 3 

1 7 : 0 0 RYPAS SRPI IRATQR. TO C .EAR 5 TGHT GLASS LINE 

1 7 : 1 5 RETUR >1 FLOL 1 THRC UGH S SPARATC |R 

1 9 : 0 0 5 3 6 2 1 2 3 1 1 3 3 6 6 5 6 1 0 4 5 . 5 6 5 . 5 6 1 2 9 . 6 7 5 4 6 7 0 

1 9 : 4 0 BYPAS 5 SEPI JRATOR TO C 1ECK £ IGHT GLASS L I N E 

DATE 4 / 2 / 8 7 PAGE No 2 O£. 6 

O P E R A T O R R . YATES 

O 
O 
O 
O 
o ^ 



CLIEF 

WELL 

S/T DELHI PETROLEUM 

f 

j u u | 

EXPI 
W I R E L I N E & 

| 1 TELEPHONE lOQ 3M04SB TELEX AASflU 
DATE 4 / 2 / 8 7 5 A G E N O 3 O f . 6 CLIEF 

WELL NULLA #1 PATCHAWARRA f 

j u u | 

EXPI 
W I R E L I N E & 

E H T E S T ^ V ^ V l 
W E L L T E S T I N G S E R V I C E IF L | J J O P E R A T O R R - YATES 

5 A G E N O 3 O f . 6 CLIEF 

WELL 
C L E A N U P l ) i RICHMOND ROW) MARUSTON SA SOU POSTAL AOORESS: PO BOH 1M COWAN DILI* SOU 

D A T E / 
WELLHEAD H.P. SEPARATOR # 7 5 L.P. SEPARATOR 

T O T A L 
G A S 
R A T E 

M M S C F / D 

R E M A R K S 

D A T E / 

• H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 
T O T A L 

G A S 
R A T E 

M M S C F / D 

L I Q U I D 
R A T E 

B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% Pf 

P S I 

H W 

INS. H2O 

T E M P 

'F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

MMSCF/D 

Pf 

P S I 

H W 

INS. H2O 
T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
G A S 
R A T E 

M M S C F / D 

L I Q U I D 
R A T E 

B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

2 0 : 2 8 2 4 / 6 4 FLOW THROL GH SE PARATOI 

2 1 : 0 0 1 8 2 1 2 6 1 1 8 3 7 3 4 6 1 0 0 5 . 0 9 SHRIF IKAGE . 7 8 5 . 0 9 

2 2 : 1 5 BYPAS 3 SEP; RATOR. ME' ̂ L DI SPLACI R UNAI SLE TC SENS E CON )ENSATE (OVE : 6 1 ; P I ) 

2 2 : 3 5 GO TI ) MOOI> BA FC R RF.PI ACEMEL T TO FLOW DTSPL/I OER 

2 3 : 0 0 5 5 0 2 1 5 1 1 2 4 BLEED CAS LB G TO 2 7 P S : 6 . 1 3 L169.52 5 2 9 1 

5 / 2 / 8 ' 

0 1 : 0 0 3 8 2 1 5 3 1 2 6 6 . 1 3 

0 3 : 0 0 5 9 2 1 5 2 1 2 9 
-

6 . 1 1 

0 3 : 1 5 FLOW THROUG H SEP \RATOR WITH TEFLC N DISI LACER 

0 5 : 0 0 8 9 2 1 5 2 1 3 1 3 4 9 7 6 9 0 2 . 5 6 . 4 5 6 . 4 5 

0 7 : 0 0 1 4 4 2 1 5 2 1 3 1 3 4 1 7 6 8 6 6 . 3 9 6 . 3 9 197 .981 3 6 8 1 6 

0 7 : 3 5 BYPAS: ! S E P . TR t DIFE 'ERENT DISPL ACER 

0 7 : 5 3 FLOW ' THROUG H SEP \RATOR 

0 9 : 0 0 2 0 2 2 1 5 3 1 3 5 3 2 5 7 2 9 1 6 . 0 6 6 . 0 6 

1 0 : 0 0 2 2 3 2 1 5 3 1 3 6 3 0 6 7 0 9 7 5 . 7 8 5 . 7 8 4 3 3 . 9 2 1 3 3 2 0 

1 0 : 0 0 3 ° / M OPEN C1HOKF. ( DRTR ?MTNF. RATES). 

1 0 : 1 5 2 8 5 1 9 0 5 1 4 0 

1 0 : 3 0 3 1 0 1 9 0 5 1 4 0 3 3 5 1 0 0 1 0 2 7 . 1 8 7 . 1 8 

1 0 : 4 5 3 2 8 1 9 1 5 1 4 0 

E 6 



CLIENT DELHI PETROLEUM 

WELL NULLA #1 PATCHAWARRA 

• u u U l f l TELEPHONE (06) 3W04M TELEX »A87lft3 

W I R E L I N E & W E L L T E S T I N G S E R V I C E 

1» RICHMONO ROAD MA RLE 3 TON SA 9C POSTAL AOORESS: PO BOX J44 COMANOtUA 9033 

DATE / 

/ T I M E 

WELLHEAD H.P. SEPARATOR # 7 5 L.P. SEPARATOR 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

DATE / 

/ T I M E 

WELLHEAD 
H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

DATE / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% 

H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

DATE / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% Pf 

P S I 

HW 

INS. H 2 O 

T E M P 

"F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
RATE 

MMSCF/D 

Pf 

P S I 

HW 

I N S . H 2 O 
T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

1 1 : 0 0 3 5 5 1 9 1 5 1 4 0 3 0 / 6 4 3 3 8 1 0 6 1 0 2 2 . 5 0 7 . 4 2 7 . 4 2 

1 1 : 3 0 3 9 8 1 9 2 4 1 4 2 3 9 0 1 0 8 1 0 8 7 . 9 8 7 . 9 8 

1 2 : 0 0 4 2 5 1 9 2 2 1 4 2 3 9 1 1 0 8 1 1 1 7 . 9 7 - 7 . 9 7 

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

1 3 : 0 0 4 7 3 1 9 2 6 1 4 5 4 0 1 1 0 6 1 1 1 7 . 9 9 7 . 9 9 589 .86 1 3 8 6 4 

1 3 : 0 0 3 6 / 6 4 OPEN CHOKE (DET 2RMINE RATES ) -

1 3 : 1 5 4 8 0 1 7 6 5 •147 

1 3 : 3 0 4 9 9 1 7 8 0 1 4 5 4 4 4 1 2 4 1 1 7 9 . 0 3 9 . 0 3 

1 3 : 4 5 5 1 4 1 7 7 5 1 4 7 

1 4 : 0 0 5 2 4 1 7 8 0 1 4 7 4 5 2 1 2 4 1 1 7 9 . 1 1 9 . 1 1 

1 4 : 3 0 5 4 5 1 7 7 1 1 4 3 4 4 8 1 2 4 1 2 7 9 . 0 8 9 . 0 8 

1 5 : 0 0 5 6 2 1 7 8 6 1 4 3 4 6 0 1 2 4 1 1 8 9 . 2 7 9 . 2 7 

1 5 : 3 0 5 7 5 1 7 8 4 1 4 7 4 5 8 1 2 4 1 1 8 9 . 2 5 9 . 2 5 

1 6 : 0 0 5 8 5 1 7 9 1 1 5 1 5 0 0 1 2 4 1 1 8 9 . 6 5 9 . 6 5 

1 6 : 0 0 6 4 / 6 4 OPEN CHOKE (DET1 2RMINE RATES 

1 6 : 1 5 6 0 0 1 7 2 2 1 4 9 

1 6 : 3 0 6 0 1 1 7 2 2 1 4 7 5 3 5 1 2 6 1 1 8 • 

1 6 : 4 5 6 0 5 1 7 2 3 1 4 7 

1 7 : 0 0 6 1 0 1 7 2 4 . 1 4 7 5 3 6 1 2 6 1 2 2 9 . 9 8 9 . 9 8 

DATE ... 5 / 2 / 8 7 PAGE N o 4 . OF 6 

O P E R A T O R JR.. YATES 

O 
O 
o 
o 
C 3 
CO 



M I C M T DRR.HT PKTROR.KRIM 

PL 
T 

U I I I I I I TELEPHONE (06) 344 0466 TELEX AA67163 

DATE 

O P E R A 

5 / 2 / 8 7 PAGE NO5..Q£ 6 

S ' WELL NULLA # 1 PATCHAWARRA 
PL 
T 

EXPERTEST^OV ~7H 
W I R E L I N E & W E L L T E S T I N G S E R V I C E II |[ FCGG 

DATE 

O P E R A T O R R . YATE 

PAGE NO5..Q£ 6 

S ' WELL 
CLEANUP 136 RICHMOND RCMO MARLESTON SA S033 POSTAL AOORESS: PO BOX 95* COWANDtLLA 6033 

DATE 

O P E R A 

d a t e / 

/ t i m e 

WELLHEAD H.P. SEPARATOR # 7 5 L.P. SEPARATOR 
t o t a l 

g a s 
r a t e 

m m s c f / d 

t o t a l 
l i q u i d 
r a t e 

b b l s / d 

g . o . r . 

s c f / b b l 
r e m a r k s 

d a t e / 

/ t i m e 

WELLHEAD 
H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 

t o t a l 
g a s 

r a t e 
m m s c f / d 

t o t a l 
l i q u i d 
r a t e 

b b l s / d 

g . o . r . 

s c f / b b l 
r e m a r k s 

d a t e / 

/ t i m e 

c a s i n g 

p s i 

t u b i n g 

p s i 

t e m p 

° f 

c h o k e 
s i z e 
i n s 

b.s.w. 
% 

H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 
t o t a l 

g a s 
r a t e 

m m s c f / d 

t o t a l 
l i q u i d 
r a t e 

b b l s / d 

g . o . r . 

s c f / b b l 
r e m a r k s 

d a t e / 

/ t i m e 

c a s i n g 

p s i 

t u b i n g 

p s i 

t e m p 

° f 

c h o k e 
s i z e 
i n s 

b.s.w. 
% PF 

p s i 

h w 
i n s . h 2 o 

t e m p 

F 
o r i f i c e 

s i z e 
i n s 

f l o w 
r a t e 

m m s c f / d 

PF 
' p s i 

h w 
i n s . h 2 o 

t e m p 
f 

o r i f i c e 
s i z e 
i n s 

f l o w 
r a t e 

m m s c f / d 

t o t a l 
g a s 

r a t e 
m m s c f / d 

t o t a l 
l i q u i d 
r a t e 

b b l s / d 

g . o . r . 

s c f / b b l 
r e m a r k s 

1 7 : 3 0 6 2 4 1 7 2 1 1 4 9 6 4 / 6 4 5 3 6 1 2 6 1 2 0 2 . 5 0 9 . 9 9 9 . 9 9 

1 8 : 0 0 6 2 8 1 7 2 5 1 5 1 5 3 6 1 2 5 1 1 8 1 0 . 0 2 1 0 . 0 2 > 

1 8 : 3 0 6 4 0 1 6 9 5 1 5 1 5 5 0 1 3 2 1 1 5 1 0 . 4 6 1 0 . 4 6 C S G . BLED TO 0 

1 9 : 0 0 0 1 6 9 7 1 4 4 5 6 2 1 3 6 1 1 3 1 0 . 7 5 1 0 . 7 5 4 2 0 . 3 6 2 6 6 5 0 

1 9 : 2 5 FLOW THROUC ;H TAN DEM 1 " ( :HOKES ON M; UIEQLE 

2 0 : 0 0 0 1 4 1 5 1 3 6 6 4 / 6 4 - 6 4 / 6 4 7 0 5 1 7 4 1 0 8 1 3 . 9 6 1 3 . 9 6 

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

2 2 : 0 0 0 1 4 0 4 1 5 1 7 0 0 1 7 8 1 0 4 1 4 . 1 3 1 4 . 1 3 

2 2 : 3 0 0 2 3 8 5 1 4 0 1 2 / 6 4 3 3 0 4 2 1 0 0 1 . 2 5 1 . 0 3 1 . 0 3 

2 3 : 0 0 0 2 3 9 4 1 4 0 

1 6 ' 6 4 

3 3 0 4 8 9 7 1 . 1 0 1 . 1 0 

2 3 : 0 0 1 6 ' 6 4 OPEN CHOKE 

2 3 : 3 0 0 2 3 4 1 1 3 8 3 3 0 7 2 9 7 2 . 7 0 2 . 7 0 

2 4 : 0 0 0 2 3 3 6 1 4 0 3 3 0 ' 6 8 9 7 2 . 6 2 2 . 6 2 

6 / 2 / 8 

0 1 : 0 0 0 2 3 3 7 - 1 3 6 3 3 2 7 0 9 3 2 . 6 8 2 . 6 8 

SHUT WELL IN 

0 7 : 0 0 0 2 3 9 3 

0 8 : 0 0 0 2 3 9 3 

0 9 : 0 0 0 2 3 9 2 

o 
o 
o 
o 



CLIENT DEL H I PETROLEUM. 

W E L L NULLA #1 PATCHAWARRA 
CLEANUP 

• " w i n 
TELEPHONE 106) 354 048S TELEX AAB7IU 

WIRELINE & WELL TESTING SERVICE 

PTT I 

g f r t B 
138 RICHMOND RQAO MARLESTON SA 6033 POSTAL AOOAESS PO OOX 104 COWANOtLLA 9033 

DATE 5 / 2 / 8 7 PAGE NO6 OF 6 

O P E R A T O R R . YATES. 

D A T E 

T I M E 

WELLHEAD H.P. SEPARATOR # 7 5 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P C H O K E 
S I Z E 
I N S 

B . S . W . 
% 

H.P. METER RUN I.D. = 3 . 8 2 6 " 

Pf 

P S I 

H W 

INS. HaO 

T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

L.P. SEPARATOR 
L.P. METER RUN I.D. = 

Pf 

P S I 

HW 

INS. H 2 O 
T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R 

S C F / B B L 
R E M A R K S 

1 0 : 0 0 2 3 8 8 

11:00 2 3 8 6 

12:00 2 3 8 2 

1 6 : 0 0 2 3 8 2 

2 0 : 0 0 2 3 7 8 

2 4 : 0 0 2 3 7 7 

7 / 2 / 8 

0 4 : 0 0 2 3 7 6 

0 6 : 0 0 2 3 7 5 E N D C E BILL ,0 UP _GC TP LSQCHRC1NAL 

O 
O 
O 
O 
O 
c n 

E6 



CLIENT. . DELHI PETROLEUM. 
TANK:— CAPACITY . 3 ? ? . BBLS 

S C A L E . 1 - 6 9 5 B B L S / I N C H 

^ A i i f m TlLtPnONl (0*| U4 04M 

W I R E U N E & W E L L T E S T I N G S E R V I C E 

I \N ELL Nyt,LPi . PijtchftvaCT;̂  
DATE 4/2/87 PAGE Nol of l \ 
OPERATOR . R.V XATES 

t s Richmond road uarleston sa sou postal address: po eat M* comandilla sou 

DATE / 

/ TIME 

ELAPSED 
TIME 

HOURS 

OIL/CONDENSATE PRODUCTION WATER PRODUCTION 
REMARKS 

DATE / 

/ TIME 

ELAPSED 
TIME 

HOURS 
m e t e r 
r e a d g 

t a n k 
d ip 

t a n k p r o d . f l o w r a t e cum. p r o d . o i l 
c o n d e n s a t e 

g r a v i t y 
"ap160f* 

m e t e r 
r e a d g 

t a n k 
d ip 

t a n k 
p r o d . 

f l o w r a t e cum. 
p r o d . 

s a l i n i t y 
ppm 

REMARKS 

1 5 : 0 0 1 . 7 5 0 0 0 1 . 2 5 0 . 0 0 OPENING GAUGE. 

1 9 : 0 0 1 1 . 7 5 1 6 . 9 5 1 0 1 . 7 0 1 6 . 9 5 4 . 0 4 . 6 6 2 7 . 9 7 4 . 6 6 

1 9 : 4 0 BY PA: 3S SEPA IATOR 

2 0 : 2 8 FLOW ' THROUGH SEPARAT DR 

2 2 : 1 5 4 0 . 5 0 4 8 . 7 3 1 1 6 9 . 5 2 6 5 . 6 8 6 4 . 0 4 . 0 0 0 4 . 6 6 

2 2 : 1 5 BY PA 3S SEPA IAT0R 

5 / 2 / 8 7 

0 3 : 1 5 FLOW 1 :HROUGH SEPARAT DR 

0 7 : 0 0 5 6 . 5 2 7 . 1 2 1 7 3 . 5 6 8 9 2 . 8 0 5 . 5 2 . 5 4 3 2 4 . 4 1 3 7 . 2 0 3 

1 0 : 0 0 8 7 . 5 5 2 . 5 4 5 4 2 0 . 3 6 1 4 5 . 3 4 5 6 3 . 8 6 . 5 1 . 6 9 5 1 3 . 5 6 0 8 . 8 9 8 

1 3 : 0 0 1 3 0 . 0 7 2 . 0 3 8 5 7 6 . 3 0 4 2 1 7 . 3 8 3 7 . 5 1 . 6 9 5 1 3 . 5 6 0 1 0 . 5 9 3 

1 6 : 0 0 1 8 0 . 0 8 4 . 7 5 0 6 7 8 . 0 0 3 0 2 . 1 3 3 1 2 . 0 7 . 6 2 8 6 1 . 0 2 4 1 8 . 2 2 1 SWITCH TANKS 

1 6 : 0 0 1 . 2 5 0 0 3 0 2 . 1 3 3 1 . 5 ^ 0 0 1 8 . 2 2 1 O P E N I N G G A U G E 

1 9 : 0 0 3 1 5 0 . 4 2 6 4 0 3 . 4 0 8 3 5 2 . 5 5 9 2 . 7 5 2 . 1 1 9 ' 1 6 . 9 5 2 2 0 . 3 4 0 1 7 2 . 8 9 BBL S H I P P E D 

2 2 : 0 0 6 1 5 0 . 8 5 0 4 0 6 . 8 0 4 0 3 . 4 0 9 3 . 5 1 . 2 7 1 1 0 . 1 6 8 2 1 . 6 1 1 

6 / 2 / 8 7 

0 1 : 0 0 7 1 . 5 1 7 . 7 9 8 1 4 2 . 3 8 4 4 2 1 . 2 0 7 5 . 0 2 . 5 4 3 2 0 . 3 4 4 2 2 . 8 8 2 

E N D C J E A N U P TLOW PE R I O D . 

• 
• 

O 
o 
o 
o 
o 
C D 

e3 



vell . . .WLLA .U . .eatcfiawactra 
i u L 

P T V 
L T D 

W I R E L I N E & W E L L T E S T I N G S E R V I C E 

• rnCHWONO ROAD MA nits TO* SA HU POSTAL ADDRESS PO BOA 3S» CQMAMCHLLA Ml] 

Date 4//V.B7. 

Operator . . R-. X a . t e s . 

Page Np. . .1. pf. 1 

rifice Fitting Type . Dan i e l s . .Senior : 
as Flow Recorder Type .FqxfciqCQ 
ite of Last Calibration . . 3 0 / 1 / 8 7 

Orifice Fitting Size . 3 . 8 2 6 " . . . 
Pressure Range . Q - J . 5 Q 0 . P S i , . 
Differential Range. Q R 2 0 0 . p s i . 

Gas Specific Gravity Assume. .,.8.0. 
Perforated Interval. .8.314 - .8.3.40. 
Formation Tested . .8.360 - .83.86 

Base Conditions = 14.73psi @60 °F 
E3 Flange Taps • Pipe Taps 

" I M E D A T A 

Time 

Elapsed 
T i m e 
Hours 

C h o k e 
S i z e 

6 4 t h s 
Inch 

M E T E R R U N D A T A 

(Pf) 
Press 

P . S . I . A . 

Dif f IHw) 
Inches 
Water 

T e m p . 
° F 

Pla te 
S i z e 

Inches 

V P f x Hw 

C ' = Fu x F b x Fg x F t f x Fpv x Y2 

Fu Fb Fg F t f Fpv Y2 C' 

F l o w R a t e 

Q = C ' x \/ P f x Hw 

1 5 2 . 2 5 2 4 3 8 7 72 1 1 7 2 . 5 0 1 6 6 . 9 2 5 1 3 2 4 1 4 1 5 . 0 . 118 . 9 4 9 3 1 . 0 4 1 . 0 0 0 5 3 7 5 0 2 . 7 7 3 6 . 2 5 

3 0 2 . 5 0 2 4 3 8 7 7 2 118 2 . 5 0 1 6 6 . 9 2 5 1 3 2 4 1 4 1 5 . 0 .118 . 9 4 8 5 1 . 0 4 1 . 0 0 0 5 3 7 4 7 1 . 1 6 9 6 . 2 5 

ffi. _24_ 387 _22_ 117 2 . 5 0 166.92513 24 1 4 1 5 . 0 . 118 - 949.^ 1 - 0 4 1 -0005 3 7 5 0 2 . 7 7 3 6 . 2 5 

3 0 3 . 5 2 4 3 7 8 6 7 118 2 . 5 0 1 5 9 . 1 4 1 4 4 2 4 1 4 1 5 . 0 .118 . 9 4 8 5 1 . 0 4 " 1 . 0 0 0 5 3 7 4 7 1 . 1 6 9 5 . 9 6 

00 2 4 3 8 3 6 5 1 1 4 2 . 5 0 1 5 7 . 7 8 1 4 9 2 4 1 4 1 5 . 0 .118 . 9 5 1 8 1 . 0 4 1 . 0 0 0 5 3 7 6 0 1 . 5 3 8 5 . 9 3 

00 2 4 3 8 1 5 6 1 0 4 2 . 5 0 1 4 6 . 6 6 8 4 7 2 4 1 4 1 5 . 0 .118 . 9 6 0 2 1 . 0 4 1 . 0 0 0 5 3 7 9 3 3 . 3 8 6 . 5 . 5 6 

00 2 4 3 8 8 4 6 100 2 . 5 0 1 3 3 . 5 9 6 4 2 4 1415.0 ,118 . 9 6 3 6 1 . 0 4 1 . 0 0 0 5 3 8 0 6 7 . 7 0 5 5 . 0 8 

1/81 

00 16 2 4 3 6 4 7 6 90 2 . 5 0 1 6 6 . 3 2 4 9 8 2 4 1415.0 .118 . 9 7 2 3 1 . 0 5 1 . 0 0 0 5 3 8 7 8 0 . 7 4 5 6 . 4 5 

00 

00 

00 

3 0 

00 

18 2 4 3 5 5 7 6 86 2 . 5 0 1 6 4 . 2 5 5 8 9 2 4 1 4 1 5 . 0 .118 . 9 7 5 9 1 . 0 5 1 . 0 0 0 5 3 8 9 2 4 . 3 3 6 . 3 9 

20 2 4 3 4 0 7 2 9 1 2 . 5 0 1 5 6 . 4 6 0 8 5 2 4 1 4 1 5 . 0 .118 . 9 7 1 5 1 . 0 5 1 . 0 0 0 5 3 8 7 4 8 . 8 3 6 6.06 

21 2 4 3 2 1 • 7 0 9 7 2 . 5 0 1 4 9 . 9 9 9 6 2 4 1415.0 .118 . 9 6 6 2 1 . 0 5 1 . 0 0 0 5 3 8 5 3 7 . 4 4 3 5 . 7 8 

2 1 . 5 3 0 3 5 0 100 102 2 . 5 0 1 8 7 . 0 8 2 8 6 2 4 1415.0 .118 ' . 9 6 1 9 1 . 0 5 1 . 0 0 0 5 3 8 3 6 5 . 9 3 5 7 . 1 8 

22 3 0 3 5 3 106 102 2 . 5 0 1 9 3 . 4 3 7 3 2 2 4 1415.0 ,118 . 9 6 1 9 1 . 0 5 1 . 0 0 0 5 3 8 3 6 5 . 9 3 5 7 . 4 2 

3 0 

00 

2 2 . 5 3 0 4 0 5 108 108 2 . 5 0 2 0 9 . 1 4 1 1 2 4 1415.0 .118 . 9 5 6 8 1 . 0 5 1 . 0 0 0 5 3 8 1 6 2 . 5 1 8 7 . 9 8 

2 3 3 0 4 0 6 108 111 2 . 5 0 2 0 9 . 3 9 9 1 4 2 4 1 4 1 5 . 0 .118 . 9 5 4 3 1 . 0 5 1 . 0 0 0 5 3 8 0 6 2 . 8 0 4 7 . 9 7 

3 0 

00 

2 3 . 5 3 0 4 1 6 108 1 1 3 2 . 5 0 2 1 1 . 9 6 2 2 6 2 4 1 4 1 5 . 0 ,118 . 9 5 2 6 1 . 0 5 1 . 0 0 0 5 3 7 9 9 4 . 9 9 9 8 . 0 5 

2 4 3 0 4 1 6 106 111 2 . 5 0 2 0 9 . 9 9 0 4 7 2 4 1 4 1 5 . 0 , 1 1 8 . 9 5 4 3 1 . 0 5 1 . 0 0 0 5 3 8 0 6 2 . 8 0 4 7 . 9 9 

3 0 

00 

2 4 . 5 3 6 4 5 9 1 2 4 1 1 7 2 . 5 0 2 3 8 . 5 7 0 7 4 2 4 1415.0 ,118 . 9 4 9 3 1 . 0 5 1 . 0 0 0 5 5 3 7 8 6 5 . 2 6 8 9 . 0 3 

2 5 3 6 4 6 7 1 2 4 1 1 7 2 . 5 0 2 4 0 . 6 4 0 8 1 2 4 1 4 1 5 . 0 .118 . 9 4 9 3 1 . 0 5 1 . 0 0 0 5 5 37865.268 9.11 



W E L L NULLA #1 Patchawarra 
Cleanup 

A 
~ u L 

W I R E L I N E & W E L L T E S T I N G S E R V I C E J ] 

i ] i (UCMMONO RQ»D MAftLESTON SA SOU POS1AI ADORE U PO BOX JM COWANOtlLA H U 

UATE ? ! F-'. 

OPERATOR . . ? • . ' . X ^ E S 

PAGE NO. 2 OF 2 

Irifice Fitting Type . . . D a n i e . l s S e n i o r 
ias Flow Recorder Type Foxboro 
late of Last Calibration . .3.0/1/.8.7. 

Orifice Fitting Size . , 
Pressure Range 0-1500 
Differential Range. . . 0 T ? q o m , 

P S I . . 
H20 

Gas Specific G r a v i t y ASSUME .80. B a s e Conditions = 14.73psi @ 6 0 ° F 
Perforated Interval. . 831.4. - .83.4.6. . .83.6.0- .8386 H Flange Taps • Pipe Taps 
Formation Tested . . PATCHAWARRA. 

T I M E D A T A C h o k e 
S i z e 

6 4 t h s 
Inch 

M E T E R R U N D A T A C ' = Fu x F b x Fg x F t f x Fpv x V2 
F l o w R a t e 

Q = C ' x y/Pf x Hw 
T i m e 

Elapsed 
T i m e 
Hours 

C h o k e 
S i z e 

6 4 t h s 
Inch 

(Pf) 
Press 

P . S . I . A . 

Dif f (Hw) 
Inches 
Water 

T e m p . 
° F 

Pla te 
S i z e 

Inches 

V Pf x Hw 
Fu Fb Fg F t f Fpv Y2 C ' 

F l o w R a t e 

Q = C ' x y/Pf x Hw 

:30 2 5 . 5 36 463 124 122 2 .50 239.60801 24 1415.0 1 .118 .9452 1 .055 1 .0005 37879.37 9 . 0 8 

: 0 0 26 36 475 124 118 2 .50 242.69322 24 1415.0 1 .118 .9485 1 .055 1 .0005 38182.585 9 .27 
:30 2 6 . 5 36 473 124 118 2 .50 242.18174 24 1415.0 1 .118 .9485 1 .055 1 .0005 38182.585 9 . 2 5 

: 0 0 27 36 515 124 118 2 .50 252.70536 24 1415.0 1 .118 .9485 1 .055 1 .0005 38182.585 9 . 6 5 
:30 27 .5 64 550 126 118 2 .50 263.24893 24 . 1415.0 1 .118 .9485 1 .055 1 .0005 38182.585 10 .05 

: 0 0 28 64 551 126 122 2 .50 263.48814 24 1415.0 1 .118 .9452 1 .055 1 .0005 37879.37 9 . 9 8 

:30 2 8 . 5 64 551 126 120 2 .50 263.48814 24 1415.0 1 .118 .9469 1 .055 . 1 .0005 37947.497 9 . 9 9 

: 0 0 29 64 551 125 118 2 . 5 0 262.44046 24 1415.0 1 .118 .9485 1 .055 1 .0005 38182.585 10 .02 

:30 2Q.S 64 565 132 115 2 . 5 0 273.09339 24 1415 T 0 1 . l i f t . 9 5 1 0 1.060 1.0010 38311.568 10 .46 

: 0 0 30 64 577 136 113 2 . 5 0 280.12854 24 1415.0 1 .118 .9526 1 .060 1 .0010 38376.024 10 .75 

: 0 0 3 1 64+64 720 174 108 2 .50 353.94914 24 1415.0 1 .118 .9568 1 .085 1 .0010 39454.309 13 .96 

: 0 0 32 64+64 735 178 104 2 .50 361.70429 24 1415.0 1 .118 .9602 1 .085 1 .0010 39594.511 1 4 . 3 2 

: 0 0 33 64+64 715 178 104 2 .50 356.74921 24 1415.0 1 .118 .9602 1 .085 1 .0010 39594.511 14 .13 

:30 3 3 . 5 12 345 42 100 1 .250 120.37441 24 318.03 1 .118 .9636 1 .035 1 .0013 8521.6263 1 . 0 3 

: 0 0 34 12 345 48 97 1 .250 128.68566 24 318.03 1 .118 .9662 1 .035 1 .0013 8544.6194 1 . 1 0 

:30 34 .5 16 345 72 97 1 . 7 5 157 .6071 24 637.83 1 .118 .9662 1 .035 1 .0013 17136.792 2 . 7 0 ^ 

: 0 0 35 16 345 68 97 1 .75 153.16657 24 637.83 1 .118 .9662 1 .035 1 .0013 17136.792 2 .62 , O 

2/87 
O 
r 

: 0 0 36 16 347 70 93 1 . 7 5 155.85249 24 637.83 1 .118 .9697 1 .035 1 .0013 17198.87 2 .68 CO 



DATE 7 / 2 / 8 7 P A G E N OL OF 8 

O 
O 
O 
O 

CD 



CLIENT DELHI PETROLEUM | U I I I I I TELEPHONE I0e> 3S404U TELEX AAS7IB3 

DATE 

O P E R / 

7 / 2 / 8 7 
\ 

PAGE NDZ. OF .8 

( " P R WELL NULLA #1 PATCHAWARRA 
| EXPERTESTR;„V7H 

WIRELINE & WELL TESTING SERVICE 11 I P S T B 

DATE 

O P E R / i T O R R . Y f l 

\ 
PAGE NDZ. OF .8 

( " P R 
13S RICHMOND ROAD MARLESTOW SA SOU POSTAL ADOflESS: PO 00* 354 COWANCXLLA 9033 

DATE 

O P E R / 

D A T E / 

/ T I M E 

WELLHEAD H.P. SEPARATOR # 7 5 L.P. SEPARATOR 
T O T A L 

, G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% 

H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = T O T A L 
, G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% Pf 

P S I 

HW 

I N S . H 2 O 

T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

Pf 

P S I 

HW 

INS. H2O 
T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
, G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

1 1 : 3 0 0 2 4 1 3 1 0 8 1 8 / 6 4 _ 2 2 3 1 2 8 8 8 1 . 7 5 _ 2 J 3 3 _ 2 . 8 3 
1 1 : 4 5 0 2 4 0 7 1 0 8 1 8 / 6 4 2 2 1 1 2 7 8 8 1 . 7 5 

1 2 : 0 0 0 2 4 0 0 1 0 9 1 8 / 6 4 2 2 2 1 3 6 9 0 1 . 7 5 2 . 9 0 2 . 9 0 

1 2 : 1 5 0 2 4 0 0 1 0 9 1 8 / 6 4 1 . 7 5 

1 2 : 3 0 0 2 3 9 6 1 0 9 1 8 / 6 4 2 2 0 1 2 2 9 3 1 . 7 5 2 . 7 3 2 . 7 3 

1 2 : 4 5 0 2 3 8 8 1 1 3 1 B / 6 4 1 . 7 5 

1 3 : 0 0 0 2 3 8 2 1 1 1 1 8 / 6 4 2 1 3 1 2 0 Q1 1 . 7 5 2 . 6 7 C 0 2 = 2 2 % H2S = 0% 2 . 6 7 

1 3 : 1 5 0 2 3 8 1 1 1 1 1 8 / 6 4 1 - 7 5 -SALILI I T Y = f 
SHRI 

% F A C T 
NKAGE 
p R = . 7 9 

1 3 : 3 0 0 2 3 7 6 1 1 1 1 8 / 6 4 2 1 5 1 2 0 9 1 1 . 7 5 2 . 6 9 2 . 6 9 B 6 . 4 4 5 3 1 1 2 0 

1 3 : 3 0 SHUT WELL IN GAS I 'LARED . 4 6 8 NRU NSCF COND PRODUC ED = U . 4 1 BB L. H2 ) PRODI CED 0 
1 3 : 3 5 0 2 4 3 6 

1 3 : 4 0 0 2 4 3 5 

1 3 : 4 5 0 2 4 3 6 

1 3 : 5 0 0 2 4 3 6 

1 3 : 5 5 0 2 4 3 6 

1 4 : 0 0 0 2 4 3 6 

1 4 : 1 5 0 2 4 3 3 

1 4 : 3 0 0 2 4 3 4 < 

1 4 : 4 5 0 2 4 3 4 

E6 



CLIENT DELHI PETROLEUM 

W E L L NULLA #1 PATCHAWARRA 

TELEPHONE (08) 3S4 044A TELEX AA8MU 

EXPERTEST: 
j | W I R E L I N E & W E L L T E S T I N G S E R V I C E 

130 RICHMONO ROAD MARLESTON SA 1033 POSTAL ADDRESS PO BOX 364 COWAN OIL LA SOU 

DATE 7 / 2 / 8 7 

O P E R A T O R R , 

PAGE No3 o f 8 

YATES 

D A T E / WELLHEAD H.P. SEPARATOR #75 L.P. SEPARATOR 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E ' 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E ' 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
Pf 

P S I 

H W 

INS. HzO 

T E M P 

'F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
RATE 

M M S C F / D 

Pf 

P S I 

H W 

INS. H2O 

T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E ' 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

1 5 : 0 0 0 2 4 3 4 

1 5 : 1 5 O 2 4 3 4 

1 5 : 3 0 0 2 4 3 4 

1 5 : 4 5 0 2 4 3 3 

1 6 : 0 0 0 2 4 3 3 

1 6 : 1 5 0 2 4 3 3 
1 

1 6 : 3 0 0 2 4 3 3 

1 7 : 0 0 0 2 4 3 3 

1 7 : 3 0 0 2 4 3 3 ^ 6 4 FLOW RATE. #2 

1 7 : 4 5 0 2 2 6 0 1 0 8 2 4 / 6 4 2 . 2 5 

1 8 : 0 0 0 2 1 5 4 1 0 9 2 4 / 6 4 2 7 9 1 3 4 6 4 2 . 2 5 

1 8 : 1 5 0 2 1 5 8 1 1 1 2 4 / 6 4 2 . 2 5 5 . 8 5 5 . 8 5 

1 8 : 3 0 0 2 1 6 2 1 1 3 ^ 6 4 2 7 5 1 3 2 7 2 ' 2 . 2 5 5 . 6 2 S . G . = . 9 2 4 5 . 6 2 

1 9 : 0 0 0 2 2 6 8 1 1 3 2 4 / 6 4 2 1 9 9 4 7 3 2 . 2 5 4 . 2 5 4 . 2 5 

1 9 : 3 0 0 2 2 5 6 1 1 5 2 4 ^ 2 3 3 1 0 0 7 2 2 . 2 5 4 . 5 2 4 . 5 2 269.505 1 7 4 3 0 

2 0 : 0 0 0 2 2 5 5 1 1 5 2 4 / 6 4 2 4 4 9 8 7 2 2 . 2 5 4 . 5 7 4 . 5 7 

2 0 : 3 0 0 2 2 5 6 1 1 1 2 4 / 6 4 2 5 1 9 8 7 5 2 . 2 5 4 . 6 2 4 . 6 2 

2 1 : 0 0 0 2 2 5 7 1 1 1 ^ 6 4 2 4 2 9 8 7 5 2 . 2 5 4 . 5 4 C02 21% H2S = 0% 4 . 5 4 

2 1 : 3 0 0 2 2 5 8 1 0 9 2 4 / 6 4 2 7 4 9 8 . 7 9 2 . 2 5 4 . 8 1 SHRIF KAGE FJ LCTOR = . 8 1 4 . 8 1 203 .40 2 3 6 5 0 

O 
O 
O 
O 
- \ I 



CLIEF 

WELL 

GY DELHI PETROLEUM 

I 
1 1 1 1 1 TELEPHONE (OS) U4 04M TELEX AA87IU 

DATE 

OPER/ 

7/2/87 P I F T P N N 4 OF 8 CLIEF 

WELL I EXP 
W I R E L I N E 

DATE 

OPER/ VTOR R . YATES 

CLIEF 

WELL NULLA #1 3ATCHAWARRA I EXP 
W I R E L I N E ERTEST53RF̂ h 

W E L L T E S T I N G S E R V I C E 11 | | FCG 

DATE 

OPER/ VTOR R . YATES 

CLIEF 

WELL 
ISOCHRONAL 

3ATCHAWARRA 
IJSMCHMON0nOM)MARL£Sr0NS*90W POST*!. MXW6S3 PO BO* 3M CCWANWILA SOD 

DATE 

OPER/ 

D A T E / 

/ T I M E 

WELLHEAD H.P. SEPARATOR # 7 5 L.P. SEPARATOR 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% 

H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% P» 

P S I 

H W 

INS. H 2 0 

T E M P 

' F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

MMSCF/D 

Pf 

P S I 

H W 

INS. H2O 
T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

2 1 : 3 0 SHUT WELL [N. ;AS FL ARED = . 8 0 8 NMSCF. COND. PRODUC :ED = : 7 . 7 1 BL >1. H20 PRODU :ED = 1 . 6 9 6 

2 1 : 3 5 0 2 4 0 5 

2 1 : 4 0 0 2 4 0 5 

2 1 : 4 5 0 2 4 0 5 

2 1 : 5 0 0 2 4 0 5 • 

2 1 : 5 5 0 2 4 0 4 

2 2 : 0 0 0 2 4 0 4 

2 2 : 1 5 0 2 4 0 3 

2 2 : 3 0 0 2 4 0 2 

2 2 : 4 5 0 2 4 0 0 

2 3 : 0 0 0 2 3 9 8 

2 3 : 1 5 0 2 3 9 6 

2 3 : 3 0 0 2 3 9 5 

2 3 : 4 5 0 2 3 9 4 

2 4 : 0 0 0 2 3 9 2 

8 / 2 / 8 7 

0 0 : 1 5 0 2 3 9 0 

0 0 : 3 0 0 2 3 8 8 

0 1 : 0 0 0 2 3 8 6 

E6 



CLIENT DELHI . .PETRC 5LEUM 

c 

I V J 1 1 1 1 1 TELEPHONE (06) 354 0448 TELEX AA871B3 

DATE 8 / 2 / 8 7 PAGE No 5 OF 8 CLIENT DELHI . .PETRC 

c 
EXPI 

! W I R E U N E 8 
WELL NULLA #1 PATCHAWARRA c 

EXPI 
! W I R E U N E 8 

ERTESTUDV"}] 
WELL TESTING SERVICE IL GF^FCG OPER/S l T O R R . Y A T E S WELL 

ISOCHRONAL 138 RICHMOND ROAD MARIES TON SA S033 POSTAL ADORE SS PO BOX 354 COMANOILLA SC33 
OPER/S 

D A T E / 

/ T I M E 

WELLHEAD H.P. SEPARATOR #75 L.P. SEPARATOR 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

WELLHEAD 
H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% -

H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% - Pf 

P S I 

H W 

INS. H a O 

T E M P 

'F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
RATE 

M M S C F / D 

. Pf 

P S I 

H W 

INS. H2O 
T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

0 1 : 3 0 0 2 3 8 3 3 0 / 6 4 FLOW RATE #3 . 2 . 5 0 

0 1 : 4 5 0 1 8 6 5 1 0 4 3 0 / 6 4 2 . 5 0 

0 2 : 0 0 0 1 9 0 5 1 0 4 3 0 / 6 4 3 9 2 9 6 7 5 2 . 5 0 7 . 4 1 7 . 4 1 

0 2 : 1 5 0 1 9 4 1 1 0 9 J L V 6 4 2 . 5 0 

0 2 : 3 0 0 1 9 5 0 1 1 3 3 0 / 6 4 3 9 0 9 8 7 5 2 . 5 0 7 . 4 7 S . G . = . 9 2 2 7 . 4 1 

0 2 : 4 5 0 1 9 6 3 1 1 7 3 0 / 6 4 2 . 5 0 

0 3 : 0 0 0 1 9 7 4 1 1 8 3 0 / 6 4 3 9 5 9 8 7 9 2 . 5 0 7 . 4 9 7 . 4 9 

0 3 : 3 0 5 1 9 8 8 1 2 2 ^ 6 4 3 9 5 1 0 0 7 9 2 . 5 0 7 . 6 0 7 . 6 0 

0 4 : 0 0 1 0 1 9 9 3 1 1 7 3 0 / 6 4 3 9 3 1 0 1 8 1 - 2 . 5 0 7 . 6 1 7 . 6 1 

0 4 : 3 0 1 3 2 0 0 0 1 2 2 3 0 / 6 4 

3 0 / 6 4 

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

0 5 : 0 0 1 9 2 0 0 5 1 2 6 

3 0 / 6 4 

3 0 / 6 4 3 9 3 1 0 2 8 2 2 . 5 0 7 . 6 4 H2S = 0% C02 = 21% 7 . 6 4 

0 5 : 3 0 1 9 2 0 0 7 1 3 1 3 0 / 6 4 3 9 3 1 0 2 8 6 2 . 5 0 7 . 6 1 SHRI MAGE E ACTOR = . 8 0 7 . 6 1 6 1 0 . 2 1 3 3 6 0 

0 5 : 3 0 SHU F WEL1 , I N . GAS FLARE1 ) = 1.1 6 MMSC C COND , PRODL CED = 3 6 . 6 2 DBL. V 2 0 PRO DUCED = 3 . 3 9 B B L . 

0 5 : 3 5 1 6 2 4 0 7 

0 5 : 4 0 12, 2 4 0 6 

0 5 : 4 5 1 0 2 4 0 6 

0 5 : 5 0 8 2 4 0 6 

0 5 : 5 5 7 2 4 0 6 

0 6 : 0 0 6 2 4 0 5 

o 
o 
o 
o 
-V.I 
c o 



CL I ENT DELHI PETROLEUM 

W E L L NULLA #1 PATCHAWARRA 

TELEPHONE (06) 3M 0440 TELEX AA87IU 

W I R E L I N E & VVELL T E S T I N G S E R V I C E 

PTV L 

tas mchuomo no*o uarleston sa son postal aooaess po box x>* cowanoilla sou 

DATE 8/2/87 PAGE No 6 o f 8 

O P E R A T O R .. . R , YATES 

1 
D A T E / 

/ T I M E 

W E L L H E A D H.P. SEPARATOR #75 L.P. SEPARATOR 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G.O.R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

W E L L H E A D 
H.P. METER RUN I.D. = 3 .826" L.P. METER RUN I.D. = 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G.O.R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

• °F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% 

H.P. METER RUN I.D. = 3 .826" L.P. METER RUN I.D. = 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G.O.R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

• °F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% Pf 

P S I 

H W 

I N S . HzO 

T E M P 

"F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
RATE 

M M S C F / D 

Pf 

P S I 

HW 

INS. H2O 

T E M P 

"F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G.O.R . 

S C F / B B L 
R E M A R K S 

0 6 : 1 5 0 2402 

06 :30 0 2400 

0 6 : 4 5 0 2398 

07 :00 0 '2396 

0 7 : 1 5 0 2395 

07 :30 0 2393 

07 :45 0 2391 

08 :00 0 2390 

0 8 : 1 5 0 2389 

08 :30 0 2389 

09 :00 0 2387 

09 :30 0 2387 ^ 6 4 FLOW RATE #4 

0 9 : 4 5 0 1409 120 6 4 / 6 4 

10:00 0 1452 126 6 4 / 6 4 613 100 106 2 .75 11.95 S . G . = .910 11 .95 

10 :15 0 1453 131 6 4 / 6 4 2 .75 

10 :30 5 1462 131 ^ 6 4 645 100 126 2 .75 12.04 12 .04 

11 :00 8 1458 138 6 4 / 6 4 •632 100 1 20 2 . 7 5 11 -98 11-98 

11 :30 19 1460 140 5 4 / 6 4 626 101 124 2 .75 _11.95_ 

12.28 

11 .95 706.82 17670 
12 :00 26 1471; 140 S 4 / 6 4 672 100. 126 2 . 7 5 

_11.95_ 

12.28 12.28 

O 
O 
o 
o 
- a 



C L I E N T ... DELHI .PETROLEUM. 

W E L L NULLA #1 PATCHAWARRA 
ISOCHRONAL 

• ^ w i n 
TELEPHONE (OS) 354 0488 . TELEX AA8N&3 

| WIRELINE & WELL TESTING SERVICE 

PT* L 

138 RJCHMONO ROAO UARLESTON SA S033 POSTAL ADDRESS: PO BOX 384 COWAN DILL* SOU 

D A T E / 

/ T I M E 

WELLHEAD H.P. SEPARATOR # 7 5 L.P. SEPARATOR 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

WELLHEAD 
H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

' °F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% 

H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

' °F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% Pf 

P S I 

HW 

I N S . H z O 

T E M P 

'F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
RATE 

M M S C F / D 

Pf 

P S I 

HW 

INS. H2O 
T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

1 2 : 3 0 3 4 1 4 7 0 1 4 5 6 4 / 6 4 6 7 4 1 0 4 122. 2 . 7 5 1 2 . 4 8 1 2 . 4 8 

1 3 : 0 0 4 9 1 4 7 3 1 5 1 6 4 / 6 4 6 6 4 1 0 4 1 3 3 2 . 7 5 _JL2.3a H2S = 0% R 02 = •?. 1 2 . 3 8 

1 3 : 3 0 5 0 1 4 7 3 1 5 1 6 4 / 6 4 6 6 8 1 0 4 1 3 5 2 . 7 5 1 2 . 4 0 SHRI WAGE F ACTOR = . 7 6 0 J . 2 . 4 0 6 0 5 . 1 2 2 1 5 8 0 

1 3 : 3 0 SHUT WELL I N . . . GAS I 'LARED = 2 . 0 3 NMSCF. COND. PRODUI :ED = L 0 4 . 2 5 B D l . H20 PI TODUCEE = 5 . 0 1 S5 

1 3 : 3 5 5 0 2 3 8 3 CUMM. GAS FI ARED = 4 .57 IM ISCF. CUMM C( )ND. P *ODUCED = 2 5 2 , 9 8 B B L CUMIY H20 P: IODUCEI ' = 1 0 . 1 7 B B L . 

1 3 : 4 0 3 6 2 3 8 7 

1 3 : 4 5 2 9 2 3 8 8 

1 3 : 5 0 2 0 2 3 8 7 • 

1 3 : 5 5 1 7 2 3 8 7 

1 4 : 0 0 1 6 2 3 8 7 

1 4 : 1 5 1 1 2 3 8 8 -

1 4 : 3 0 8 2 3 8 7 

1 4 : 4 5 5 2 3 8 6 

1 5 : 0 0 2 2 3 8 4 

1 5 : 1 5 0 2 3 8 3 

1 5 : 3 0 0 2 3 8 2 

1 5 : 4 5 0 2 3 8 0 

1 6 : 0 0 0 2 3 7 9 

1 6 : 1 5 0 2 3 7 8 

DATE 8/2/87 PAGE No 

R . YATES 
O P E R A T O R 

7 . .OF. .8 

O 
O 
o 
o 

c n 



CL I ENT DELHI PETF (OLEUM 

I 

v J 1 1 1 | 1 TELEPHONE <06) 3S4 0468 TELE* AA67163 

DATE 8/2/8.7 :... PAG E No 8 P.f 8 CL I ENT DELHI PETF 

I 

EXPI 
W I R E L I N E & 

W E L L NULLA #1 PATCHAWARRA I 

EXPI 
W I R E L I N E & 

EHTESTKSTF̂ H 
W E L L T E S T I N G S E R V I C E J L 

OPERA TOR R - Y a t e s W E L L 
ISOCHRONAL 13* MCHMONO «AO MARLESTON SA SOU POSTAL ADDRESS: PO BOX 354 CCMAMDILLA SOU 

OPERA 

D A T E / 

/ T I M E 

W E L L H E A D H.P. SEPARATOR #75 L.P. SEPARATOR 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

W E L L H E A D 
H.P. METER RUN I.D. = 3 .826" L.P. METER RUN I.D. = 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% 

H.P. METER RUN I.D. = 3 .826" L.P. METER RUN I.D. = 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% Pf 

P S I 

H W 

INS. HzO 

T E M P 

'F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
RATE 

MMSCF/D 

Pf 

P S I 

H W 

INS. H s O 
T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

16:30 0 2376 

17 :00 0 2375 , 
17 :30 0 2374 P.O.FI 

17:50 IN LL BRICATI >R 

18 :05 0 2373 DEPRE SSURE : .UBRICI ITOR 

18 :12 DISEN SAGE S' ?YLUS 



CLIENT ..DELHI .PETROLEUM. 

W E L L NULLA #1 PATCHAWARRA 
EXTENDED RATE 

TELEPHONE (08) M* 0488 TELEX A AS 7103 

W I R E L I N E & W E L L T E S T I N G S E R V I C E 

138 RICHMOND ROAD MARLESTON SA 5013 POSTAL AOORESS PO BOX 354 COWAN Da LA SOU 

DATE 8/2/87 PAGE No 1 o f 8 

O P E R A T O R R .YATES 

i 

1 
DATE / 

/ T I M E 

WELLHEAD H.P. SEPARATOR # 7 5 L.P. SEPARATOR 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

DATE / 

/ T I M E 

WELLHEAD 
H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

DATE / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% 

H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

DATE / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% Pf 

P S I 

H W 

INS. H2O 

T E M P 

*F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
RATE 

MMSCF/D 

Pf 

P S I 

H W 

INS. H2O 
T E M P 

: F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

1 8 : 1 5 RIG [ IP TAN DRM 5 10Q_PSI AMF:R \DAS S M . B . H . T . 

1 8 : 2 7 K N G A G I : STYR, [ I S 

1 8 : 3 5 0 2 3 7 2 PRESSL IRE LU BRICAT )R 

1 9 : 0 5 0 2 3 6 9 R . I . H 

1 9 : 2 4 AMERAI (AS HA UGING AT 8: 6 4 ' K . B t 

2 0 : 0 0 0 2 3 6 3 3 9 / 6 4 FLOW WELL DN EX ["ENDED RATE 

2 0 : 0 5 0 1 8 2 0 1 1 5 3 9 / 6 4 

2 0 : 1 0 0 1 7 4 0 1 2 0 3 ^ 6 4 

2 0 : 1 5 0 1 6 8 6 1 2 2 3 9 / 6 4 

2 0 : 2 0 0 1 6 5 7 1 2 2 3 9 / 6 4 

3 9 / 6 4 _ 2 0 : 2 5 0 1 6 7 3 1 2 4 

3 9 / 6 4 

3 9 / 6 4 _ 

2 0 : 3 0 0 1 6 8 8 1 2 6 3 9 / 6 4 5 6 5 1 3 8 9 7 2 . 5 0 1 0 . 6 5 1 0 . 6 5 

2 0 : 4 5 0 1 7 0 1 1 2 9 3 9 / 6 4 ? . 5 0 

2 1 : 0 0 0 1 7 0 9 1 3 1 3 9 / 6 4 5 7 5 1 4 0 1 0 0 2 . 5 0 1 0 . 6 5 

2 1 : 1 5 0 1 7 1 5 1 3 5 3 9 / 6 4 2 . 5 0 

2 1 : 1 5 CUT CHOKE 3 7 / 6 4 2 . 5 0 

2 1 : 3 0 5 1 7 7 4 1 3 5 
3 7 , / 6 4 5 3 6 1 3 8 1 0 0 2 . 5 0 1 0 . 3 5 1 0 . 3 5 

2 1 : 4 5 1 0 1 7 7 4 1 3 6 3 7 
/ 6 4 2 . 5 0 

2 2 : 0 0 1 6 1 7 7 6 1 4 0 
37 , 

/ 6 4 5 2 8 1 3 4 1 0 0 2 . 5 0 1 0 . 1 3 S . G . = . 9 1 2 H2S = 0% 1 0 . 1 3 447 .492 2 4 2 9 4 

O 
o 
o 
o 
- . J 

C02 = 20% SHRINKAGE FACTOR = . 7 9 



CLIENT DELHI PETROLEUM 

W E L L NULLA #1 PATCHAWARRA 

TELEPHONE (06) JW 0466 TELEX AA671U 

WIRELINE & WELL TESTING SERVICE 

13S rnCMMONO ROAD MARLESTON SA 9033 POSTAL ADORESS: PO BOX 3S4 COWANOtLLA U33 

DATE 8/2/87 PAGE No ? . . ?£ . ^ 

O P E R A T O R R . YATES 

D A T E / 

/ T I M E 

WELLHEAD H.P. SEPARATOR # 7 5 L.P. SEPARATOR 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

WELLHEAD 
H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% 

H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% Pf 

P S I 

H W 

I N S . H 2 O 

T E M P 

' F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
RATE 

M M S C F / D 

Pf 

P S I 

HW, 

I N S . H2O 
T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

2 2 : 1 5 1 7 1 7 7 8 1 4 0 3 7 / 6 4 2 . 5 0 

2 2 : 3 0 2 2 1 7 7 8 1 4 0 ^ 6 4 5 3 6 1 3 4 1 0 6 2 . 5 0 1 0 . 2 0 1 0 . 2 0 

2 2 : 4 5 2 7 1 7 7 8 1 4 2 3 7 / 6 4 2 . 5 0 

2 3 : 0 0 3 1 1 7 7 9 1 4 4 ^ 6 4 5 3 6 1 3 4 1 0 8 2 . 5 0 1 0 . 1 8 1 0 . 1 8 

2 4 : 0 0 4 0 1 7 7 9 1 4 5 3 7 ^ 6 4 5 4 2 1 3 8 1 1 1 2 . 5 0 1 0 . 2 7 1 0 . 2 7 

9 / 2 / 8 ' 
-

0 1 : 0 0 7 8 1 7 7 9 1 4 7 3 7 / 6 4 5 4 4 1 3 8 1 1 5 2 . 5 0 1 0 . 2 5 1 0 . 2 5 

0 2 : 0 0 1 1 2 1 7 7 8 1 4 9 3 7 / 6 4 5 5 1 1 3 8 1 1 8 2 . 5 0 1 0 . 2 8 1 0 . 2 8 <©5.786 2 2 0 9 4 

0 6 : 0 0 2 1 2 1 7 7 9 1 5 6 3 7 / 6 4 4 8 0 1 3 6 1 1 8 2 . 5 0 9 . 5 1 S . G . = . 9 2 0 H2S = 0% CO 2=21% 9 . 5 1 4 4 7 . 6 9 1 7 3 1 7 

1 0 HO J R GAS FLARE! I = 4 . ; 5MMSCF COND , PRODI CED = 2 0 3 . 8 2 SHRINK AGE F/ CTOR= , 8 0 H2C PRODU : e d = 1 2 7 1 

1 0 : 0 0 2 5 9 1 7 7 0 1 5 8 3 ? / 6 4 4 8 0 1 3 7 1 2 2 2 . 5 0 9 . 5 1 9 . 5 1 7 7 7 . 9 2 1 2 6 3 0 

1 4 : 0 0 2 8 6 1 7 6 7 1 6 2 3 7 / 6 4 4 8 2 1 3 8 1 2 9 2 . 5 0 9 . 5 2 S . G . = . 9 1 8 H: S=0% C 0 2 = 2 0 % 9 . 5 2 7 6 5 . 2 9 4 1 2 7 7 9 

1 8 : 0 0 3 0 9 1 7 5 7 1 6 0 3 7 / 6 4 4 8 0 1 3 6 1 3 1 2 . 5 0 9 . 4 1 SHRIIS KAGE F/ ,CTOR=. 7 9 9 . 4 1 2 1 4 1 0 

2 2 : 0 0 3 2 7 1 7 4 9 1 6 2 3 7 / 6 4 5 3 1 1 3 5 1 2 9 2 . 5 0 9 . 9 3 S . G . = . 9 0 6 HI S=0% C 0 2 = 2 3 % 9 . 9 3 1 4 1 0 0 

1 0 / 2 / 1 7 SHRIN KAGE FT CTOR=. 8 1 

0 2 : 0 0 3 3 0 1 7 3 7 1 6 0 ^ 6 4 5 3 7 1 3 3 1 2 9 2 . 5 0 9 . 9 1 9 . 9 1 2 5 8 1 0 

0 6 : 0 0 3 3 6 1 7 2 7 1 6 0 3 7 / 6 4 5 3 0 1 3 4 1 2 9 2 . 5 0 9 . 8 4 S . G . = . 9 1 4 H: S=0% C 0 2 = 2 2 % 9 . 8 4 3 0 0 0 0 

2 4 HOI R GAS GLARED =9.69MR ISCF C OND PR )DUCED- = 5 3 2 . 2 2 4 B B L . H20=2J . 1 8 B B L . SHF INKAGE FACTOR = . 7 9 

CUMM. GAS FL \RED=1 1.94MM? CF CC ND. PR 3DUCED = 7 3 6 . 0 5 5 H20 = 3 3 . 9 0 T TOL. 



CLIENT DELHI PETROLEUM 
I 

U U 

EXP 

| j TELEPHONE (06) 354 0488 TELEX AA87I63 

DATE 1 0 / 2 / 8 7 PAGE NC^..PF . 8 CLIENT DELHI PETROLEUM 
I 

U U 

EXP ERTEST^V 
DATE 1 0 / 2 / 8 7 PAGE NC^..PF . 8 

WELL NULLA #1 PATCHAWARRA || WIRELINE & WELL TESTING SERVICE 11 B J 
OPER; KTOR R. YATES WELL 

136 RICHMOND ROAD MARLESTON SA 9033 POSTAL ADORESS. PO BOX 354 COWANDILLA 9033 
OPER; 

D A T E / 

/ T I M E 

WELLHEAD H.P. SEPARATOR #75 L.P. SEPARATOR 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

WELLHEAD 
H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% • 

H.P. METER RUN I.D. = 3 . 8 2 6 " L.P. METER RUN I.D. = T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% • Pf 

P S I 

H W 

I N S . H2O 

T E M P 

*F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
RATE 

MMSCF/D 

Pf 

P S I 

HW 

INS. H 2 O 
T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

0 9 : 3 5 1 7 2 5 1 6 3 3 7 / 6 4 5 3 0 1 3 3 1 H.E . X 20 LITRE GAS SA 1PLE T \KEN #; L7705 

1 H.E . X 62F 5 CC COND EN 5ATE S \MPLE ' 'AKEN # 4 0 3 

1 0 : 0 0 3 4 5 1 7 2 5 1 6 3 3 7 / 6 4 5 3 0 1 3 4 1 3 3 2 . 5 0 9 . 7 9 S . G . = . 9 1 8 H2 3=0% C 52=20% 9 . 7 9 313.242 2 9 6 2 0 

SHRIN •CAGE FA CTOR = . 7 8 5 

1 4 : 0 0 3 4 9 1 7 1 6 1 6 0 3 7 / 6 4 5 2 7 1 3 5 1 3 5 2 . 5 0 9 . 7 9 S . G . = . 9 1 6 H2 5=0% C )2=23% . 9 . 7 9 

SHRIN (AGE FA CTOR = . 7 9 

1 4 : 0 5 FLO—P' 2TBQLJ 'ESTINC FOR H 2S = 31 >PM AND ME *CAPTAI I SULPT UR = 2 3PM 

ALS S. WPLES FOR L ; B DETE RMINAT: ON OF ELEMEN RA & 01 IGANIC MERCUR I 

MERCU VI BY I 1RAIGEF < • 1 2 . NGS/CUL DC MET R E . 

1 8 : 0 0 3 6 4 1 7 1 9 1 5 6 3 7 / 6 4 

3 7 / 6 4 

5 2 9 1 3 2 1 2 9 2 . 5 0 9 . 7 5 9 . 7 5 

2 2 : 0 0 3 4 9 1 7 0 1 1 5 6 

3 7 / 6 4 

3 7 / 6 4 5 1 3 1 3 0 1 2 9 2 . 5 0 9 . 4 5 S . G . = . 9 3 2 H2 S=0% C 52=20% 9 . 4 5 

SHRIN (AGE FA CTOR = . 7 8 
1 

1 1 / 2 / 8 7 

0 2 : 0 0 3 5 4 1 6 8 9 1 4 0 3 ^ 6 4 5 1 1 1 3 2 1 2 6 2 . 5 0 9 . 5 4 9 . 5 4 

0 6 : 0 0 3 5 2 1 6 8 4 1 3 8 3 7 / 6 4 4 9 5 1 3 0 1 2 4 2 . 5 0 9 . 3 4 S . G . = . 9 2 8 H2 S=0% C 32=24% 9 . 3 4 

SHRIN <AGE FA CTOR = . 7 9 

2 4 HOL R GAS GLARED = 9 . 6 1 MMSCF/ D COND I 'RODUCE D = 39. 1 . 5 0 3 E BLS H20 = -21 .1£ 9 BBLS 

CUMM. GAS FL VRED = 2 3 . 5 5 MMSCF/ D COND I 'RODUCE D = 1 1 3 0 . 5 5 8 BBLS H20 = 5 5 . 0 8 9 BBLS H20 



CL IENT . DELHI PETROLEUM. 

WELL NULLA #1 PATCHAWARRA 
EXTENDED RATE 

D A T E 

T I M E 

LL/2/£ 7 

0 9 : 3 0 

0 9 : 3 5 

0 9 : 4 0 

0 9 : 4 5 

0 9 : 5 0 

0 9 : 5 5 

1 0 : 0 0 
1 0 : 1 5 

1 0 : 3 0 

1 0 : 4 5 

11:00 

1 1 : 1 5 

1 1 : 3 0 

1 1 : 4 5 

12:00 

1 2 : 1 5 

1 2 : 3 0 

WELLHEAD 

C A S I N G 

P S I 

3 5 3 

3 3 7 

2 7 0 

2 2 3 

1 7 3 

1 3 8 

108 

6 3 

4 3 

3 4 

26 

2 5 

20 

20 
1 3 

11 

11 

T U B I N G 

P S I 

1680 

2220 
2221 

2 2 2 3 

2 2 2 3 

2 2 2 4 

2 2 2 7 

2226 

2 2 2 9 

2 2 2 7 

2 2 3 6 

2 2 3 0 

2 2 2 9 

2 2 3 1 

2 2 3 3 

2 2 2 7 

2 2 3 0 

T E M P 

°F 

1 3 3 

C H O K E 
S I Z E 
I N S 

3 7 / 
6 4 

B . S . W . 
% 

v^vw TELEPHONE (OB) 354 0488 TELEX AA87183 

r WIRELINE & WELL TESTING SERVICE 

138 RICHMOND ROAD MARLESTON SA 5033 POSTAL ADDRESS: P IX 354 COWANHLLA 3033 

H.P. SEPARATOR #75 
H.P. METER RUN I.D. = 3 . 8 2 6 " 

Pf 

P S I 

4 9 4 

SHUT 

HW 

INS. H 2 O 

1 3 0 

WELL 

T E M P 

'F 

126 

IN AT WING. VALV2 

O R I F I C E 
S I Z E 
I N S 

2 . 5 0 . 

F L O W 
R A T E 

M M S C F / D 

9 . 3 2 

L.P. SEPARATOR 
L.P. METER RUN I.D. = 

Pf 

P S I 

HW 

INS. H2O 
T E M P 

: F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

DATE 1 1 / 2 / 8 7 PAGE No 4 OF 8 

OPERATOR R - . Y A T E S 

T O T A L 
G A S 

R A T E 
M M S C F / D 

9 . 3 2 

TOTAL 
L I Q U I D 

R A T E 
B B L S / D 

. G .O.R . 

S C F / B B L 
R E M A R K S 

H 

o 
o 
Q 
o 
c o 
o 



CLIENT DELHI PETROLEUM 

W E L L NULLA #1 . . PATCHAWARRA . 
EXTENDED RATE/BUILD U P . 

^ U I T U TELEPHONE (08) 354 0488 TELEX AA87183 

EXPERTEST! 
WIRELINE & WELL TESTING SERVICE , 

138 RKMMOND "0*0 MARLESTON SA 8033 POSTAL ADORESS PO tOt 364 COWAN OILLA 9033 

DATE / 
WELLHEAD H.P. SEPARATOR L.P. SEPARATOR 

TOTAL 
GAS 

RATE 
MMSCF/D 

TOTAL 
LIQUID 

RATE 
B B L S / D 

G.O.R. 

S C F / B B L 
R E M A R K S 

DATE / 
WELLHEAD 

H.P. METER RUN I.D. = L.P. METER RUN I.D. = 
TOTAL 

GAS 
RATE 

MMSCF/D 

TOTAL 
LIQUID 

RATE 
B B L S / D 

G.O.R. 

S C F / B B L 
R E M A R K S 

/ TIME 

CASING 

PSI 

TUBING 

PSI 

T E M P 

°F 

C H O K E 
S I Z E 
INS 

B.S.W. 
% 

H.P. METER RUN I.D. = L.P. METER RUN I.D. = 
TOTAL 

GAS 
RATE 

MMSCF/D 

TOTAL 
LIQUID 

RATE 
B B L S / D 

G.O.R. 

S C F / B B L 
R E M A R K S 

/ TIME 

CASING 

PSI 

TUBING 

PSI 

T E M P 

°F 

C H O K E 
S I Z E 
INS 

B.S.W. 
% Pf 

PSI 

HW 

INS. H2O 

T E M P 

"F 

O R I F I C E 
S I Z E 
INS 

FLOW 
RATE 

MMSCF/D 

Pf 

PSI 

HW 

INS. H2O 
T E M P 

F 

O R I F I C E 
S I Z E 
INS 

F L O W 
RATE 

MMSCF/D 

TOTAL 
GAS 

RATE 
MMSCF/D 

TOTAL 
LIQUID 

RATE 
B B L S / D 

G.O.R. 

S C F / B B L 
R E M A R K S 

1 3 : 3 0 9 2 2 3 0 

1 4 : 3 0 2 2 2 2 6 

1 5 : 3 0 0 2 2 2 4 

1 9 : 3 0 VAC 2 2 2 5 

2 3 : 3 0 VAC 2 2 2 0 

12/2/E 7 

0 3 : 3 0 VAC 2 2 2 0 

0 7 : 3 0 VAC 2 2 2 2 

1 1 : 3 0 VAC 2 2 2 6 

1 5 : 0 0 VAC 2 2 2 9 P . O . C >.H. 

1 5 : 3 0 VAC 2 2 3 2 I N I U B . 

1 6 : 0 0 D E P R E S S U R E L U B & P R E P A R E TO R E - R U N A 1 E R A D A S 

DATE 1 1 / 2 / 8 7 PAGE NO 5 OF 8 

O P E R A T O R M, M u e l l e r 

O 
O 
O 
o 
CO 



p i i p k i t h p t . h t PRTRnr.RrTM 

[ 

V J I 1 I I I TELEPHONE (OS) 334 04SA TELEX AA871S3 

DATE 1 2 / 2 / 8 7 PAGE NOFI NF. R 

WELL N U L L A # 1 PATCHAWARRA [ T E X P E R T E S T S ^ X J ] 
W I R E L I N E & W E L L T E S T I N G S E R V I C E 11 G F C G J 

O P E R A T O R M. MUELJ .ER WELL 
BUILD Ud 

tas RICH MOM D ROkO MARLESTON SA SOU POSTAL ADDRESS: PO BOX 364 COWAN OtLLA 90S) 
O P E R A T O R M. MUELJ 

d a t e / 
WELLHEAD H.P. SEPARATOR L.P. SEPARATOR 

t o t a l 
g a s 

r a t e 
m m s c f / d 

t o t a l 
l i q u i d 

r a t e 
b b l s / d 

g . o . r . 

s c f / b b l 
r e m a r k s 

d a t e / 
WELLHEAD 

H.P. METER RUN I.D. = L.P. METER RUN I.D. = 
t o t a l 

g a s 
r a t e 

m m s c f / d 

t o t a l 
l i q u i d 

r a t e 
b b l s / d 

g . o . r . 

s c f / b b l 
r e m a r k s 

/ t i m e 

c a s i n g 

p s i 

t u b i n g 

p s i 

t e m p 

° f 

c h o k e 
s i z e 
i n s 

b .s .w. 
% 

H.P. METER RUN I.D. = L.P. METER RUN I.D. = 
t o t a l 

g a s 
r a t e 

m m s c f / d 

t o t a l 
l i q u i d 

r a t e 
b b l s / d 

g . o . r . 

s c f / b b l 
r e m a r k s 

/ t i m e 

c a s i n g 

p s i 

t u b i n g 

p s i 

t e m p 

° f 

c h o k e 
s i z e 
i n s 

b .s .w. 
% p i 

p s i 
h w 

i n s . h i o 
t e m p 

* f 

o r i f i c e 
s i z e 
i n s 

f l o w 
r a t e 

m m s c f / d 

Pf 
p s i 

h w 

i n s . h 2 o 
t e m p 

: f 

o r i f i c e 
s i z e 
i n s 

f l o w 
r a t e 

m m s c f / d 

t o t a l 
g a s 

r a t e 
m m s c f / d 

t o t a l 
l i q u i d 

r a t e 
b b l s / d 

g . o . r . 

s c f / b b l 
r e m a r k s 

1 7 : 1 5 VAC 2 2 3 7 R . I . I 1 . W I T F A M E R A D A S C( J U P L E D T O 7 2 H O U R C I OCKS. 

1 7 : 3 7 VAC 2 2 3 8 H A N G B O M B S @ 8 2 8 4 ' K . B . 

1 9 : 3 0 VAC 2 2 3 8 

2 3 : 3 0 VAC 2 2 3 6 

13/2/t 17 

0 3 : 3 0 VAC 2 2 3 7 

0 7 : 3 0 VAC 2 2 4 0 

1 1 : 3 0 VAC 2 2 4 3 

1 5 : 3 0 VAC 2 2 4 6 

1 9 : 3 0 VAC 2 2 5 0 

2 3 : 3 0 VAC 2 2 5 2 

1 4 / 2 / ! 17 

0 3 : 3 0 VAC 2 2 5 6 

0 7 : 3 0 VAC 2 2 5 9 

1 1 : 3 0 VAC 2 2 5 9 

1 5 : 3 0 VAC 2 2 6 4 

1 9 : 3 0 VAC 2 2 6 5 

2 3 : 3 0 VAC 2 2 6 9 

o 
o 
o 
o 
Co 
r o 



CLIENT DELHI PETROLEUM 
> J I I 1 1 I TELEPHONE (06) 3S4 0488 TELEX AA87183 

DATE 

OPER/I 

1 ! 5/2/87. 

MUELL 

PAGE NO 7 OF 8 
\ 

W E L L NUL 
BUI 

LA #1 PATCHAWARRA 
EXPERTEST^V7}L 

J W I R E L I N E & W E L L T E S T I N G S E R V I C E B L A G 

DATE 

OPER/I k T O R M 

5/2/87. 

MUELL ER 

\ 

W E L L NUL 
BUI ID UP 13* RICHMOND AOAO MARIES TON SA 303} POSTAL ADOflESS: PO HX 3»4 COWANOtLLA S033 

DATE 

OPER/I 

D A T E / 

/ T I M E 

WELLHEAD H.P. SEPARATOR L.P. SEPARATOR 
T O T A L 

G A S 
• R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

WELLHEAD 
H.P. METER RUN I.D. = L.P. METER RUN I.D. = 

T O T A L 
G A S 

• R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% 

H.P. METER RUN I.D. = L.P. METER RUN I.D. = 
T O T A L 

G A S 
• R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

D A T E / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% PI 

P S I 

H W 

INS. HzO 

T E M P 

'F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
RATE 

MMSCF/D 

Pf 

P S I 

H W 

INS. H2O 
T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
G A S 

• R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

0 3 : 3 0 VAC 2 2 7 2 

0 7 : 3 0 VAC 2 2 7 4 

1 1 : 3 0 VAC 2 2 7 6 

1 5 : 3 0 VAC 2 2 7 9 NOTE 7 2 HF CLOCK 3 RAN C IUT AT 1 6 : 0 0 HRS. C OULD ^ DT R E - RUN BOF IBS. 

1 9 : 3 0 VAC 2 2 8 1 DUE A 0 WET RTEATHEI . COULD NOT G ET HELI ER FRC YI MOOM 3A. 

2 3 : 3 0 VAC 2 2 8 3 . 

16/2/8 .7 

0 3 : 3 0 VAC 2 2 8 5 

0 7 : 0 0 VAC 2 2 8 7 P .O.< ) . H . 

0 7 : 2 5 IN LI IB . f 

0 7 : 3 0 VAC 2 2 8 7 AWAI T CHOPI ER WIA H HELP SR TO 

0 8 : 0 0 DEPR] ISSURE LUB. REDF E S S AMI RADAS AND RE -RUN. 

1 1 : 3 0 VAC 2 2 8 9 

1 5 : 3 0 VAC 2 2 9 3 

1 8 : 0 0 HELPI :R ARRI VED. REDRI :ss AME RADAS 

• 

o 
o 
o 
o 
Co 
c o 



CLIEh 

WELL 

JT DE L H I . PETRQLEUI 

LLA # 1 PATCH. I 
u y 

EXP 
W I R E L I N E 

j j TELEPHONE (06) 354 (MAS TELEX AAB7183 

DATE 

O P E R / 

1 6 / 2 / 8 7 PAGE No 8 OF 8 CLIEh 

WELL NL 

L H I . PETRQLEUI 

LLA # 1 PATCH. AWARRA I 
u y 

EXP 
W I R E L I N E 

EPTESTKRF~h 
W E L L T E S T I N G S E R V I C E 11 | | ̂  FCJ 

DATE 

O P E R / ̂ TOR M. MUELLER m RICHMOND «OAO MARLESTON SA SOU POSIAL AOOflCSS AO BCK 3M COWAN DILLA VO) 

DATE 

O P E R / 

DATE / 

/ T I M E 

WELLHEAD H.P. SEPARATOR L.P. SEPARATOR 
T O T A L 

G A S 
R A T E 

M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

DATE / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

. T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% ' 

H.P. METER RUN I.D. = L.P. METER RUN I.D. = T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

DATE / 

/ T I M E 

C A S I N G 

P S I 

T U B I N G 

P S I 

. T E M P 

°F 

C H O K E 
S I Z E 
I N S 

B . S . W . 
% ' PI 

P S I 

H W 

I N S . H i O 

T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
RATE 

M M S C F / D 

Pf 

P S I 

H W 

INS. H2O 
T E M P 

F 

O R I F I C E 
S I Z E 
I N S 

F L O W 
R A T E 

M M S C F / D 

T O T A L 
G A S 

R A T E 
M M S C F / D 

T O T A L 
L I Q U I D 

R A T E 
B B L S / D 

G . O . R . 

S C F / B B L 
R E M A R K S 

1 9 : 3 0 VAC 2 2 9 2 

2 0 : 1 0 R . I . i . WITE AMERA DAS COt JPLED 1 0 7 2 E R . CLOC :KS' 

2 0 : 3 5 VAC 2 2 9 1 HANG BOMBS @ 8 2 8 4 ' K . B . 

2 3 : 3 0 VAC 2 2 9 3 

17/2/I 17 

0 3 : 3 0 VAC 2 2 9 5 

0 7 : 3 0 VAC 2 2 9 6 

1 1 : 3 0 VAC 2 2 9 9 

1 5 : 3 0 VAC 2 3 0 2 

1 9 : 3 0 VAC 2 3 0 2 

2 3 : 3 0 VAC 2 3 0 4 

18/2/F 17 NOTE: END OE BUILD UP DU: : TO WE T WEAT IER 

0 3 : 3 0 VAC 2 3 0 4 STATIC GRADI ENT TO BE DON E WHEN 

0 7 : 3 0 VAC 2 3 0 6 ROADS ARE DR Y ENOU< 5H TO G ET TO LEASE 

1 1 : 3 0 VAC 2 3 0 6 -

1 5 : 3 0 VAC 2 3 0 9 P . 0 . 0 .H. 

1 5 : 4 8 VAC 2 3 0 9 ARRIV: 2 L U B . • 

1 6 : 1 8 D E P . : iUB. 



CLIENT.. m m .PETROLEUM. 

TANK:— CAPACITY . .377. bbl . . . 
S C A L E 1 . 6 9 5 b b l / i n c h 

I s o c h r o n a l 

TELEPHONE (06) 3S4 0466 TELEX AA6M63 

t EXPERTEST! 
W I R E L I N E & W E L L T E S T I N G S E R V I C E 

I3S RICH MONO ROM) MARLESTON SA SOU POSTAL AOORESS: PO BOX J54 COWANOLLA 9033 

W E L L N U L L A . # 1 P A T C H A W A R R A * 

D A T E . 7 / 2 / 8 7 P A G E N o l 1 
OPERATOR . 

DATE / 

X TIME 

E L A P S E D 
TIME 

HOURS 

OIL/CONDENSATE PRODUCTION WATER PRODUCTION 
REMARKS 

DATE / 

X TIME 

E L A P S E D 
TIME 

HOURS 
m e t e r 
r e a d g 

t a n k 
dip 

t a n k p r o d . f l o w r a t e cum. p r o d . o i l 
c o n d e n s a t e 

g r a v i t y 
•ap160f* 

m e t e r 
r e a d g 

t a n k 
d ip 

t a n k 
p r o d . 

f l o w r a t e cum. 
p r o d . 

s a l i n i t y 
ppm 

REMARKS 

0 9 : 3 0 0 7 2 . 5 5 TARE DIP 

1 3 : 3 0 4 8 1 . 0 1 4 . 4 0 8 8 6 . 4 4 5 1 4 . 4 0 8 6 1 . 3 5 0 S . W . I . 

1 7 : 3 0 : 8 7 9 . 7 5 1 4 . 4 0 8 5 FLOW RATE # 2 

1 9 : 3 0 .' 1 0 9 2 . 5 0 2 1 . 6 1 1 2 5 9 . 3 3 5 3 6 . 0 1 9 5 . 5 . . 8 4 8 1 0 . 1 7 . 6 4 8 

2 1 : 3 0 1 2 1 0 2 . 0 0 1 6 . 1 0 3 1 9 3 . 2 3 5 2 . 1 2 2 6 3 . 0 6 . 8 4 8 1 0 . 1 7 1 . 6 9 6 0 S . W . I . 

8 / 2 / 8 7 

0 3 : 3 0 • 1 8 1 3 1 4 9 . 1 5 5 5 8 9 . 8 6 1 0 1 . 2 7 7 6 3 . 6 6 1 . 6 9 6 

0 5 : 3 0 2 0 1 5 9 4 7 . 4 6 5 6 9 . 5 2 1 4 8 . 7 3 7 8 3 . 3 9 4 0 . 6 8 5 . 0 8 5 0 S . W . I . 

0 5 : 3 0 6 8 . 2 5 1 4 8 . 7 3 7 4 5 . 0 8 5 SWITCH TANKS 

1 1 : 3 0 • 2 6 1 0 1 . 5 5 6 . 3 6 6 7 6 . 3 1 2 0 5 . 1 0 5 . 5 2 . 5 4 3 0 . 5 1 7 . 6 2 8 

1 3 : 3 0 2 8 1 2 9 . 7 5 4 7 . 8 8 3 5 7 4 . 6 1 2 5 2 . 9 8 4 6 2 . 8 • 7 2 . 5 4 3 0 . 5 1 1 0 . 1 7 0 S . W . I . 

< 

> 

E3 





C L I E N T PRI,HJ PETROLEUM u u u [ TELEPHONE (0e> 3540*88 TELEX AA871B3 W E 

D A I 
OPEI 

L L NULLA #1 PATCHAWARRA C L I E N T u u u [ W E 

D A I 
OPEI 

" E 10/2/87 P A G E NO2 OF 2 TANK:— C 
R f 

\PACITY . 3 . 7 7 . B B L S E V D E D T E C T ! ^ I 
W E 

D A I 
OPEI 

" E 10/2/87 P A G E NO2 OF 2 TANK:— C 
R f - A I P 1 . 6 9 5 BBLS/INCH 

WIRELINE & WELL TESTING SERVICE J j j ^ I 
W E 

D A I 
OPEI W O R R - YATES 

EXTENDED RATE 138 RICHMOND ROU1 MARLESTOt* SA S03J POSTAL ADDRESS PO BO* JS* COWANDILLA 3033 

W E 

D A I 
OPEI 

DATE / 

/ TIME 

ELAPSED 
TIME 

HOURS 

OIL/CONDENSATE PRODUCTION WATER PRODUCTION 
REMARKS 

DATE / 

/ TIME 

ELAPSED 
TIME 

HOURS 
METER 
READG 

TANK 
DIP 

TANK PROD. FLOWRATE CUM. PROD. OIL 
CONDENSATE 

GRAVITY 
•AP160F* 

METER 
READG 

TANK 
DIP 

TANK 
PROD. 

FLOWRATE CUM. 
PROD. 

SALINITY 
PPM 

REMARKS 

1 4 : 0 0 4 2 . 0 8 6 . 0 6 1 . 4 4 4 3 6 8 . 6 6 4 8 5 2 . 5 8 7 5 9 . 5 7 . 0 2 . 9 6 6 1 7 . 7 9 6 3 8 . 9 8 5 0 S H I P 1 5 2 . 1 2 B B L #6 

1 8 : 0 0 4 6 . 0 1 2 0 . 5 5 8 . 4 7 8 3 5 0 . 8 6 8 9 1 1 . 0 6 5 9 . 5 4 . 2 3 8 2 4 . 4 2 8 4 3 . 2 2 3 0 

5 6 . 5 0 0 9 1 1 . 0 6 5 5 . 2 5 0 0 4 3 . 2 2 3 • CHANGE TANKS # 2 5 - # 3 : 

2 2 : 0 0 5 0 . 0 9 9 . 0 7 2 . 0 3 8 4 3 2 . 2 2 8 9 8 3 . 1 0 3 5 9 . 4 8 . 7 5 5 . 9 3 3 3 5 . 5 9 8 4 9 . 1 5 6 0 SHIP 1 9 3 . 2 3 B B L S # 2 5 

1 1 / 2 / 8 7 

0 2 : 0 0 5 4 . 0 1 4 1 . 2 5 7 1 . 6 0 4 4 2 9 . 6 2 4 1 0 5 4 . 7 0 ' ; 1 0 . 2 5 2 . 5 4 3 1 5 . 2 5 8 5 1 . 6 9 9 0 

0 6 : 0 0 5 8 . 0 1 8 6 . 0 7 5 . 8 5 1 4 5 5 . 1 0 6 1 1 3 0 . 5 5 £ 6 0 . 2 1 2 . 2 5 3 . 3 9 0 2 0 . 3 4 0 5 5 . 0 8 9 0 

3 9 . 2 5 0 0 4 . 0 0 0 CHANGE TANKS # 3 5 - # 6 

0 9 : 3 0 6 1 . 5 8 0 . 0 6 9 . 0 7 1 4 7 6 . 5 9 C 1 1 9 9 . 6 2 ^ 5 . 5 2 . 5 4 3 1 7 . 5 4 7 5 7 . 6 3 2 0 

END EX :ENDED R ATE. • 

1 

E3 



• L I E N T . . .QSLfll .H6XRQL5UN TELEPHONE (Oft Vf 04M TELEX AAanu ^ 

* EXPERL r E S T E E r J 
LmS 

< 

; e l l . . . NULLA #1 PATCHAWARRA !J ^ WIRELINE & WELL TESTING S E R V I C E LmS 
i i sn CM MONO ROAO MARLESTON SA S033 POSTAL ADDRESS PO BOX 3S4 COWANCHLLA SOU 

DATE JJ2JSJ. PAGE NO.1 . ?•. 

OPERATOR.. . . .R.\ X.AP.E.S. 

irifice Fitting Type . .Da.n.i.e.1.s. . S e . n i o r 

las Flow Recorder Type Foxboro 
>ate of Last Calibration . .30/1/87. 

Orifice Fitting Size . . 3 ? 8 2 6 " 
Pressure Range A ^ A A ? ' 
Differential Range. . . 9 t ? Q v . ' . 

P S I . 
Gas Specific Gravity. RANARAX READING 
Perforated Interval. . 831.4 -8.3.4.0,. .8.3.6.0. 
Formation Tested . . PATCHAWARRA 

Base Conditions = 14.73psi @60°F 
.8386 • Flange Taps • Pipe Taps 

T IME DATA Choke 
Size 

64ths 
Inch 

M E T E R R U N DATA C ' = Fu x Fb x Fg x Ftf x Fpv x Y2 
Flow Rate 

Q = C' x \/p f * H w 
Time 

Elapsed 
Time 
Hours 

Choke 
Size 

64ths 
Inch 

(Pf) 
Press 

P.S.I.A. 

Diff (Hw) 
Inches 
Water 

Temp. 
. ° F 

Plate 
Size 

Inches 

V Pf x Hw 
Fu Fb Fg Ftf Fpv Y2 C' 

Flow Rate 
Q = C' x \/p f * H w 

:00 .5 18 239 136 86 1 .75 180.28865 24 637.83 1.04144. .9759 1.04 1.0038 16241.878 2 .93 

:30 1 18 239 130 86 1.75 176.26684 24 . 637.83 1.04144 .9759 1 .04 1.0031 16230.552 2.86 
:00 1 .5 18 240 130 88 1 .75 176.63521 24 637.83 1.04144 .9751 1 .04 1.0031 16217.247 2 .86 
:30 2 18 238 128 88 1.75 174.53939 24 637.83 1.04144 .9751 1.04- 1.0031 16217.247 2 .83 

:00 2 .5 18 237 136 90 1.75 179.53272 24 637.83 1.04144 .9723 1.04 1.0038 16181.963 2 .90 

:30 3 18 235 122 93 1 .75 169.32217 24 637.83 1.04144 .9697 1.04 1.0038 16138.691 2 .73 

:00 3 .5 18 228 120 91 1.75 165.40858 24 637.83 1.04144 .9715 1 .04 1.0038 16168.650 2.67 
:30 4 18 230 120 91 1 .75 166.13247 24 637.83 1.04144 .9715 1.04 1.0038 16168.650 2 .69 
:00 8 .5 24 294 134 64 2 .25 198.48425 24 1104.70 1.0403 .9962 1.07 1.0028 29482.126 5 .85 

:30 9 .0 24 290 132 72 2.25 195.65275 24 1104.70 1.0403 .9887 1 .05 1.0028 28713.247 5.62. 
:00 9 .5 24 234 94 73 2.25 ' 148.31048 24 1104.70 1.0403 .9877 1 .05 1.0022 28667.044 4 . 2 5 

:30 10 24 248 100 72 2.25 157.48015 24 1104.70 1.0403 .9887 1.05 1.0022 28696.066 4 .52 
:00 10.5 24 259 98 72 2 .25 159.31729 24 1104.70 1.0403 .9887 1 .05 1.0022 28696.066 4 .57 

:30 11 24 266 98 75 2.25 161.45587 24 1104.70 1.0403 .9859 1 .05 1.0022 28614.801 4 .62 
:00 11.5 24 257 98 75 2.25 158.70097 24 1104.70 1.0403 .9859 1 .05 1.0022 28614.801 4 .54 

:30 12 24 289 98 79 2.25 168.29141 24 1104.70 1.0403 , .9822 1 .05 1.0022 28581.401 4 .81 ° 

2 /87 • 
L J 
o 

:00 16.5 30 407 96 75 - 2 .50 197.66638 24 1415.0 1.0409 .9859 1.075 1.0010 37501.797 o 
7 .41 po 

:30 17 30 405 98 75 2.50 199.22349 24 1415.0 1.0409 .9859 1.075 1.0010 37501.797 c o 
7.47 

:00 17.5 30 410 98 79 2 .50 200.44949 24 .1415.0 1.0409 .9822 1.075 1.0010 37361.056 7 .49 



•LIENT . PE^HX _ PETROLEUM _ 

/ E L L . . . W L L & . t l . . P a t c h a v s c r e . 
ISOCHRONAL 

tfcLEPHONt (C 

W I R E L I N E & W E L L T E S T I N G S E R V I C E 

• MCHUONO ROAO MAftlESTON SA SOU POSTAL AOOftESS PO SOX COWAMDllLA WU 

D a t e B/2./BT PAGE NO. 2 . o t Z 

Operator, R. Yates 

irifice Fitting Type . D A N I E L S , S E N I O R . 
LAS FLOW RECORDER TYPE FQXBORO 
)ate of Last Calibration . 30/1/87 

Orifice Fitting Size . 3..B2.6." 
Pressure Range . . . . O r 1 5 0 P . p s i 
Differential Range. . Pr.200". H20 

Gas Specific Gravity.Ranarax . R i d i n g Base Conditions = 14.73psi @60 °F 
Perforated Interval. . 8314 .^ .8340 , .8360.-r. 8386 • Flange Taps • Pipe Taps 
Formation Tested . .PATCHAWARRA . . . 

TIME DATA 

Time 

Elapsed 
Time 
Hours 

Choke 
Size 

64ths 
Inch 

METER RUN DATA 
(Pf) 
Press 

P.S.I.A. 

Diff (Hw) 
Inches 
Water 

Temp. 
° F 

Plate 
Size 

Inches 

V Pf x Hw 
C' = Fu x Fb x Fg x Ftf x Fpv x Y2 

Fu Fb Fg Ftf Fpv Y2 C' 

Flow Rate 
Q = C ' x \/Pf x Hw 

: 30 

:00 
:30 

18 30 410 100 79 2 .50 202.48456 24 1415.0 1 .0409 .9822 1.08 1 . 0 0 1 37534.829 7 . 6 0 
18 .5 30 408 101 81 2 .50 202.99753 24 1415.0 1 .0409 • 9804 1.08 1 . 0 0 1 37466 .041 7 . 6 1 
19 30 408 102 82 2 .50 204.0000 24 1415.0 1 .0409 .9795 1.08 1 . 0 0 1 37431.648 7 . 6 4 

00 19.5 30 408 102 82 2 .50 204.000 24 1415.0 1 .0409 .9795 1 . 0 8 - 1 . 0 0 1 37431.648 7 . 6 4 

3£L 
00 

: 30 

_2£L 

24.5 

25 

64 
408 

628 
102 _8fi_ 2 .50 204.000 -24- 1415.0 1 .0409 .9759 1.08 1 . 0 0 1 37294.073 7 . 6 1 
100 106 2 .75 250.59928 24 1797 .1 1 .0483 

64 

64 

660 100 126 2 .75 256.90465 24 1797 .1 1 .0483 

.9585 1.10 1.0004 47690.024 1 1 . 9 5 

.9420 1.10 1.0004 46869.069 12 .04 

:00_ 
30 

00 

30 

00 

30 

25 .5 647 100 120 2 .75 2.54 .36194 _24_ 1797.1 1.0483 1 .10 1.0004 47112.867 11.98 
26 64 641 101 124 2 .75 254.44252 24 1797 .1 1 .0483 .9436 1.10 1.0004 46948.675 1 1 . 9 5 

12.28 26 .5 .64 687 100 126 2 .75 262.10684 24 1797 .1 1 .0483 .9420 1.10 1.0004 46869.069 

27 64 689 104 133 2 .75 267.68638 24 1797 .1 1 .0483 .9364 1.10 1.0004 46590.442 12 .48 
27 .5 64 679 104 133 2 .75 265.73671 24 1797 .1 1 .0483 .9364 1.10 1.0004 46590.442 12 .38 

28 64 683 104 135 2 .75 266.51829 24 1797.1 1 .0483 .9349 1.10 1.0004 46515.809 12 .40 

O 
O 

CD 

m . 



• L t E N T . DELHR . P E T R O L E U M 

/ELL .NULLA #1 . PATCHAWARRA 
EXTENDED RATE 

^ W I N TELEPHONE (OK IMOXI TELEX AAS/1 D a t e 8 / 2 / 8 7 . P a g e N o . X p£ . 2. 

P T Y 
L T D I 

W I R E L I N E & W E L L T E S T I N G S E R V I C E 

• RICHMOND ROAO MARLESTON SA SOU roSTAL ADOAESS AO 601 M4 
O p e r a t o r . . K - . Xa.tes 

irifice1 Fitting Type .DANIELS SENIOR 
ias Flow Recorder Type . . P.Qxhor.Q 
>ate of Last Calibration . . . .30/1/87. 

Orifice Fitting Size . • • , 
Pressure Range . . . . . 9 ^ 1 5 0 0 p s i 
Differential Range. . . 0 r 2 0 0 " . H 2 0 

Gas Specific Gravity. . RANARAX 
Perforated Interval. . . 8.314-8.340.,. 83.60.-83.86 
Formation Tested . . . PATCHAWARRA . . : . . . . 

Base Conditions = 14.73psi @60°F 
• Flange Taps. • Pipe Taps 

TIME DATA 

Time 

3 0 
00 

30 

Elapsed 
Time 
Hours 

1 . 5 

Choke 
Size 

64ths 
Inch 

_39_ 

39 

37 

M E T E R RUN DATA 

(Pf) 
Press 

P.S.I.A. 

580 

590 

551 

Diff (Hw) 
Inches 
Water 

138 

140 

Temp. 
° F 

_92_ 
100 

138 100 

Plate 
Size 

Inches 

2 .50 

2 .50 

2 .50 

s/Pf x Hw 

282.91341 

287.40215 

275.74988 

C' = Fu x Fb x Fg x Ftf x Fpv x Y2 

Fu 

24 

24 

24 

Fb 

1415.0 

1415.0 

1415.0 

Fg 

1:0426 

1 .0426 

1 .0426 

Ftf 

.9662 

.9636 

.9636 

Fpv 

1.10 

1 .10 

1 .10 

Y2 

1 . 0 0 1 
1 . 0 0 1 
1 . 0 0 1 

37668.573 

37567.210 

37567.210 

Flow Rate 
Q = C ' x s/Pi x Hw 

10 .65 

10.80 

1 0 . 3 5 

00 37 543 134 100 2 .50 269.74432 24 1415.0 1 .0426 .9636 1.10 1 . 0 0 1 37567.210 10 .13 
30 2 . 5 37 551 134 106 2 .50 271.72412 24 1415.0 1 . 0 4 7 1 .9585 1 .10 1 . 0 0 1 37529.667 10.20 
00 

00 

2/87 
00 

37 551 134 108 2 .50 271.72412 24 1415.0 1 . 0 4 7 1 .9568 1.10 1 . 0 0 1 37463.104 10.18 

37 557 138 1 1 1 . 2 .50 277.24718 24 1415.0 1 .0471 

37 559 138 115 2 . 5 0 277.74448 24 1415.0 1 . 0 4 7 1 

.9543 1 . 0 9 1 . 0 0 1 37025.534 

.9510 1 .09 1 . 0 0 1 36897.497 

10.27 

1 0 . 2 5 

00 
00 

00 

10 

14 

37 559 138 115 2 .50 279.47808 24 1415.0 1 . 0 4 7 1 .9485 1 . 0 9 1 . 0 0 1 36800.501 10 .28 
37 495 136 118 2 . 5 0 259.46097 24 1415.0 1 .0426 .9485 1 . 0 9 1 . 0 0 1 36642.348 9 . 5 1 

37 495 137 122 2 .50 260.41313 24 1415.0 1 .0426 .9452 1 .09 1 . 0 0 1 36514.863 9 . 5 1 

00 18 

00 22 

00 26 

37 497 138 129 2 .50 261.88928 24 1415.0 1 .0437 .9396 1 .09 1 . 0 0 1 36336.821 9 . 5 2 
37 495 136 131 2 .50 259.46097 24 1415.0 1 .0437 .9380 
37 546 135 129 2 .50 271.49585 24 1415.0 1 .0506 .9396 

1 .09 

1 . 0 9 

1 . 0 0 1 36274.944 9 . 4 1 

1 . 0 0 1 36577.048 9 . 9 3 

/ 2 / 8 

00 30 37 552 133 129 2 . 5 0 270.95387 24 1415.0 1 .0506 .9396 1 . 0 9 1 . 0 0 1 36577.048 9 . 9 1 

~ o i 

o 

C O 00 34 

00 
00. 

38 
42 

37 545 134 129 2 .50 270.24063 24 1415.0 1 .0460 .9396 1 . 0 9 1 . 0 0 1 36416.896 9 . 8 4 

37 545 134 133 2 .50 270.24063 1 4 1 5 . 0 1.0437 .9364 1 .09 1 . 0 0 1 36213.068 9 . 7 9 
37 542 135 135 2 .50 270.49953 24 1415.0 1 . 0 4 5 0 .9349 1 .09 1 . 0 0 1 36200.093 9 . 7 9 

O 



L I E N T . . DELHI PETROLEUM 

, ' E L L NULLA .#1 . PATCHAWARRA 
EXTENDED RATE 

r u W l f I 
|OOI I n MM TELEX AMM 

W I R E L I N E & W E L L T E S T I N G S E R V I C E 

P T T I 

I3t AICHMOKO RQAO MARLESTON SA S031 POSTAL AOORESS P0 BOX 354 COWANOILUk S033 

rifice Fitting Type .Qarue lS . S en iq r . . . . 
as Flow Recorder Type . F o x b q r q 

ate of Last Calibration . . . 3 Q / . 1 / 8 7 . ; 

Orifice Fitting Size . . 3 . 8 2 6 " 
Pressure Range (>-1500. P ? i . . 
Differential Range. . . 0-R200V . H 2 0 . . 

D a t e . . . }-?/?/?>? P a g e N o . . P . t ?•. 

Operator ,R.-. Y a t e s 

\ 

Gas Specific Gravity. . Ra.n.a. r e.x 

Perforated Interval. . . .8 .314-83401, 8 3 6 0 - 8 3 8 6 
Formation Tested . . . P a t c h a w a r r a 

Base Conditions = 14.73psi @60°F 
• Flange Taps • Pipe Taps 

TIME DATA 

Time 

:00 
:00 
' 2 / 8 7 

:00 

Elapsed 
Time 
Hours 

4 6 

5 0 

5 4 

Choke 
Size 

64ths 
Inch 

_3Z_ 
3 7 

3 7 

METER RUN DATA 
(Pf) 
Press 

P.S.I.A. 

5 4 4 

5 2 8 

Diff (Hw) 
Inches 
Water 

JL32_ 

5 2 6 

1 3 0 

1 3 2 

Temp. 
° F 

129 
1 2 9 

126 

Plate 
Size 

Inches 

2 . 5 0 

2 . 5 0 

2 . 5 0 

V Pf x Hw 
C' = Fu x Fb x Fg x Ftf x Fpv x Y2 

Fu 

2 6 7 . 9 7 0 1 4 

2 6 1 . 9 9 2 3 6 

2 6 3 . 4 9 9 5 2 

2 4 

2 4 

2 4 

Fb 

1 4 1 5 . 0 

Fg 

1 4 1 5 . 0 

1 4 1 5 . 0 

1 . 0 4 5 0 

1 . 0 3 6 0 

Ftf 

• 9 3 9 6 

. 9 3 9 6 

. 9 4 7 0 

Fpv Y2 

1 - 0 9 

1 . 0 9 , 

1 . 0 9 

C' 

1-001 

1 . 0 0 1 

3fi3ft?_r)ft1 

3 6 0 6 8 . 7 4 2 

Flow Rate 
Q =C' x VP T XHW 

9 . 7 5 

9 . 4 5 

:00 5 8 3 7 5 1 0 1 3 0 1 2 4 2 . 5 0 2 5 7 . 4 8 7 8 6 2 4 1 4 1 5 . 0 1 . 0 3 8 
: 3 0 6 1 . 5 3 7 

. 9 4 3 6 1 . 0 9 1 . 0 0 1 
3 6 2 3 0 . 6 8 1 

3 6 2 9 2 . 2 8 1 

9 . 5 4 

5 0 9 
9 . 3 4 

1 3 0 126 2 . 5 0 2 5 7 . 2 3 5 3 2 4 1 4 1 5 . 0 1 . 0 3 8 . 9 4 2 0 1 . 0 9 . 1 . 0 0 1 3 6 2 3 0 . 6 8 1 9 . 3 2 

O 
O 

• O -
o 
T3J-



^ A r i r u TELEPHONE (08) 354 0488 TELEX AA87183 0 0 0 0 3 2 
P T V 
LTD i 

WIRELINE & WELL TESTING S E R V I C E 

138 RICHMONO ROAO MARLESTON SA 5033 POSTAL ADDRESS: PO BOX 354 COWANDILLA 5033 

PATCHAWARRA 
CLIENT DELHI PETROLEUM WELL NULLA #1 FORMATION 

OPERATOR R-. . .YATES DATE 

SURVEY ISOCHRONAL 

TOP BOMB 5 9 4 5 V 5 0 0 0 P S I R E C N O 1 3 . 0 2 8 CLOCK DATA......550/48..HP.UR. 

MID BOMB REC. NO.! CLOCK DATA 

BTM BOMB . . . 6 0 3 2 2 / 5 0 0 0 P S I R E C . NO 1 2 . 9 . 5 . 2 . CLOCK DATA.. 

ENG. STYLUS ...9.7.1.2 .7- .2- .87 DISENGAGE STYLUS M * ? 

3 0 8 9 / 4 8 HOUR 

DWT IN . 2 3 7 3 DWTOUT.. 2 3 7 3 MBHT 2 5 6 . . F . . 

D a t e 

1 9 8 7 

T i m e C u m . 
T i m e 

D e p t h 

FT K B 

T o p 
D e f . PSI 

M i d 
D e f . PSI 

Bot 
D e f . PSI 

R e m a r k s 

7 / 2 LUB 0 . 9 1 0 2 2 3 6 8 . 8 0 . 9 2 8 5 2 3 6 9 . 5 

R . I . H . 

0 8 : 2 2 8284 1 . 3 5 6 3 5 2 8 . 3 1 . 3 8 2 3 5 3 1 . 7 CN BOTICM 

0 8 : 2 5 1 . 5 6 7 • 3 5 3 0 . 9 1 . 3 8 2 7 3531.7. 

0 8 : 3 0 1 . 3 5 7 3 5 3 0 . 9 1 . 3 8 3 3 5 3 4 . 3 

0 8 : 3 5 1 . 3 5 7 3 3 5 3 0 . 9 1 . 3 8 3 3 5 3 4 . 3 

0 8 : 4 0 1 . 3 5 7 5 3 5 3 0 . 9 1 . 3 8 3 3 3 5 3 4 . 3 

0 8 : 4 5 1 . 3 5 7 6 3 5 3 3 . 5 1 . 3 8 3 3 3 5 3 4 . 3 

0 9 : 5 0 1 . 3 5 8 3 5 3 3 . 5 1 . 3 8 3 6 3 5 3 4 . 3 

0 9 : 0 0 1 . 3 5 7 3 5 3 0 . 9 1 . 3 8 2 5 3 5 3 1 . 7 

FLOW I ATE #1 FLOW RATE # 1 

0 9 : 3 0 0 1 . 3 5 8 3 5 3 3 . 5 1 . 3 8 3 3 3 5 3 4 . 3 1 6 / E A 

0 . 2 5 1 . 3 3 9 5 3 4 8 4 . 1 1 . 3 6 4 3 3 4 8 5 . 5 W 6 4 

0 . 5 0 1 . 3 3 6 3 4 7 6 . 2 1 . 3 5 9 3 3472 .7 

0 . 7 5 1 . 3 3 2 5 3 4 6 5 . 8 1 . 3 5 5 8 3 4 6 5 . 0 

1 0 : 3 0 1 . 0 0 1 . 3 3 1 2 3 4 6 3 . 2 1 . 3 5 4 3 4 5 9 . 8 

1 . 2 5 1 . 3 3 2 3 4 6 5 . 8 1 . 3 5 4 5 3 4 5 9 . 8 

1 . 5 0 1 . 3 3 2 5 3 4 6 5 . 8 1 . 3 5 5 3 4 6 2 . 4 

1 . 7 5 1 . 3 3 1 3 4 6 3 . 2 1 . 3 5 3 8 3 4 5 9 . 8 

1 1 : 3 0 2 . 0 0 1 . 3 3 1 2 3 4 6 3 . 2 1 . 3 5 4 3 4 5 9 . 8 

2 . 2 5 1 . 3 3 1 2 3 4 6 3 . 2 1 . 3 5 4 3 4 5 9 . 8 

2 . 5 0 1 . 3 3 1 2 3 4 6 3 . 2 1 . 3 5 4 3 4 5 9 . 8 

2 . 7 5 1 . 3 3 1 2 3 4 6 3 . 2 1 . 3 5 4 3 4 5 9 . 8 

1 2 : 3 0 3 . 0 0 1 . 3 3 3 3 4 6 8 . 4 1 . 3 5 6 1 3 4 6 5 . 0 

3 . 2 5 1 . 3 3 3 3 4 6 8 . 4 . 1 . 3 5 6 3 4 6 5 . 0 

3 . 5 0 1 . 3 3 3 3 4 6 8 . 4 1 . 3 5 6 3 4 6 5 . 0 

3 . 7 5 1 . 3 3 3 3 4 6 8 . 4 1 . 3 5 5 9 3 4 6 5 . 0 

1 3 : 3 0 4 . 0 0 1 . 3 3 3 3 4 6 8 . 4 1 . 3 5 5 6 3 4 6 5 . 0 

1 3 : 3 0 0 . 0 0 1 . 3 3 3 3 4 6 8 . 4 1 . 3 5 5 6 3 4 6 5 . 0 
SHUT WELL I N PND 
C E W E C E B U M ) U P . 

1 3 : 3 1 1 . 3 4 5 2 3 4 9 9 . 7 1 . 3 7 0 8 3 5 0 3 . 5 



• w i n 
0 G 0 0 8 3 

TELEPHONE (08) 354 0488 TELEX AA87183 

E X P E R T E S T w d 
WIRELINE & WELL TESTING S E R V I C E 

138 RICHMONO ROAO MARLESTON SA 5033 POSTAL ADORESS: PO BOX 354 COWANDILLA 5033 

PATCHAWARRA 

CLIENT DELHI PETROLEUM W E L L NULLA # 1 FORMATION 

OPERATOR .. .RANDY. YATES DATE 7/2/87 

SURVEY 

TOP B O M B ...59451/5000 REC. No CLOCK D A T A . . 5 5 0 / 4 8 J ? o u r 

M ID B O M B REC. No CLOCK DATA 

BTM BOMB .60322/50.00 REC. No CLOCK DATA...3Q89/48...hour 

ENG. STYLUS ..97.1.2. 1.-A'31 DISENGAGE STYLUS I 8 ! ? 8 . 2 . 8 7 

DWT IN .2373 DWTOUT...: 2373 MBHT...256 . .F. 

D a t e 
1987 

T i m e C u m . 
T i m e 

D e p t h T o p 
D e f . PSI 

M i d 

D e f . PSI 

Bot 

D e f . PSI 
R e m a r k s 

13:32 1.348 3507.5 1.3732... 3508*6.... 

13:33 1 .3© 3510.1 1.3743 3511.2 

13:34 1.350 3512.7 1.375 3513.7 

13:35 1.3501 3512.7 1.3755 3513.7 

13:40 1.3513 3515.3 1.3765 3516.3 

13:45 0.25 1.352 3517.9 1.3772 3518.9 

13:50 - 1.3525 3517.9 1.3778 3521.4 

13:55 1.3527 3520.5 1.378 3521.4 

14:00 0.50 1.3527 3520.5 1.378 3521.4 

0.75 1.3535 3520.5 1.379 3524.0 

1 . 0 0 1.354 3523.1 1.3793 3524.0 

1.50 1.355 3525.7 1.380 3526.6 

15:30 2.00 1.3552 3525.7 1.3803 3526.6 

16:30 3.00 1.3561 3528.3 1.3812 3529.1 

1.357 3530.9 1.3818 3531.7 
FINAL i i U l ' JIM 

ERESSLRE, 

FL( )W RATH #2 OTKE OIWBSCE RME # 

17:30 0 . 0 0 1.357 3530.9 1.3818 3531.7 

0.25 1.284 3340.9 1.301 3323.8 

0.50 1.2797 3330.5 1.304 3331.5 

0.75 1.2815 3333.1 1.304 3331.5 

18:30 1 . 0 0 1.2815 3333.1 1.304 3331.5 

1.50 1.309 3406.0 1.3293 3395.7 

19:30 2.00 1.306 3396.2 1.3265 3388.0 

2.50 1.305 3395.6 1.3256 3388.0 

20:30 3.00 1.3035 3390.4 1.325 3385.4 

-3.50 1.303 3390.4 1.324 3382.8 

21:30 4.00 1.302 3387.7 1.3232 3380.3 EEESSLRE END RKDE #2 

21:30 0 . 0 0 1.302 3387.7 1.3232 3380.3 
AUR V£LL IN & 
COYMETCB EHUD UP 

21:31 1.332 3465.8 1.350 3449.6 

1.339 3484.1 3480.4 



truirU 
0 0 0 0 3 4 

TELEPHONE (08) 354 0488 TELEX AA87183 

P T * 
H P i 

WIRELINE & WELL TESTING S E R V I C E 

138 RICHMOND ROAO MARLESTON SA 5033 POSTAL ADDRESS: PO BOX 354 COWANDILLA 5033 

PATCHAWARRA 
CLIENT DELHI . PETROLEUM WELL N U L L A . i l FORMATION 

OPERATOR ..R.V.XATES ..DATE ..7/.8..,.2,.8.7. 

SURVEY..: ISOCHRONAL 

TOP BOMB .59451/5000 REC. NO CLOCK DATA.. .550/48. HR,.„ 

MID BOMB REC. NO CLOCK DATA.. 

BTM BOMB 60.32.2/.5000 REC. NO CLOCK DATA 3.0.89/.48 .HR.. 

ENG. STYLUS 0712 7 , 2 . 8 7 DISENGAGE STYLUS .1812 8 , 2 , 8 7 

DWT IN 2373 DWTOUT 2373 MBHT... 256 0 F 

D a t e 

1 9 8 7 

T i m e C u m . 
T i m e 

D e p t h T o p 
D e f . PSI 

M i d 
D e f . PSI 

Bot 
D e f . PSI 

Remarks 

2 1 : 3 3 1 . 3 4 1 ...3489.3 1 . 3 6 4 4 3 4 8 5 . 5 
2 1 : 3 4 1 . 3 4 2 3 4 9 1 . 9 1 .3657 3 4 9 0 . 6 
2 1 : 3 5 1 . 3 4 4 3 4 9 7 . 1 1 . 3 6 6 7 3 4 9 3 . 2 

2 1 : 4 0 1 .3448 ' 3499 .7 3 4 9 8 . 3 

2 1 : 4 5 0 . 2 5 1 .3455 3499 .7 1 . 3 6 9 5 3 4 9 8 . 3 
2 1 : 5 0 1 . 3 4 6 2 3 5 0 2 . 3 1 . 3 7 0 3 5 0 0 . 9 

2 1 : 5 5 1 .3467 3 5 0 4 . 9 1 . 3 7 0 5 3 5 0 0 . 9 

2 2 : 0 0 0 . 5 0 1 .347 3 5 0 4 . 9 1 . 3 7 1 3 5 0 3 . 5 

0 . 7 5 1 . 3 4 8 3 5 0 7 . 5 1 . 3 7 2 1 3 5 0 6 . 0 
2 2 : 3 0 1.00 1 . 3 4 9 3 5 1 0 . 1 1.373 3 5 0 8 . 6 

3 5 0 8 . 6 1 . 2 5 . 1 . 3 © 3510 .1 1 . 3 7 3 5 

3 5 0 8 . 6 

3 5 0 8 . 6 

1 . 5 0 1 .3498 3512 .7 1 . 3 7 4 3 5 1 1 . 2 

1 . 7 5 1,3501.. . 3512 .7 1 . 3 7 4 5 

1 , 3 7 5 

3 5 1 1 2 
2 3 : 3 0 2 . 0 0 1 .3505 3512 .7 

1 . 3 7 4 5 

1 , 3 7 5 3 5 1 3 . 7 
2 . 2 5 1 . 3 5 1 3 5 1 5 . 3 1 . 3 7 5 3513 ,7 

Q/2/&1 2 4 : 0 0 2 . 5 0 1 .3513 3 5 1 5 . 3 1 . 3 7 5 5 3513 .7 

2 . 7 5 1 . 3 5 1 6 3 5 1 5 . 3 1 . 3 7 5 5 3513 .7 

0 0 : 3 0 3 . 0 0 1 . 3 5 2 3 5 1 7 . 9 1 . 3 7 6 3 5 1 6 . 3 

3 . 2 5 1 .3522 3 5 1 7 . 9 1 . 3 7 6 2 3 5 1 6 . 3 
3 . 5 0 1 .3525 3 5 1 7 . 9 1 . 3 7 6 4 3 5 1 6 . 3 

3 . 7 5 1 . 3 5 2 5 3 5 1 7 . 9 1 . 3 7 6 6 3 5 1 6 . 3 

0 1 : 3 0 4 . 0 0 1 . 3 5 0 5 3512 .7 1 . 3 7 4 3 5 1 1 . 2 
FINAL SHUT IN 
PRESSURE 

FLOFT RATE #3 
CHN VCLL CN 30/64CHK 
CEM®CE ROTE #3 

0 1 : 3 0 0.00 1 .3505 3512 .7 1 . 3 7 4 3 5 1 1 . 2 

0 1 : 4 5 . 0 . 2 5 1 .2413 3 2 2 9 . 0 1 . 2 6 0 5 321B.7 

0 2 : 0 0 0 . 5 0 1 . 2 4 9 3 2 4 9 . 9 1 . 2 7 1 2 3 2 4 6 . 9 

0 2 : 1 5 0 . 7 5 1 . 2 4 8 3 2 4 7 . 3 1 , 2 7 0 4 3244 .3 
0 2 : 3 0 1.00 1 .247 3244 .7 3244 .3 

0 2 : 4 5 1 . 2 5 1 . 2 4 6 3 2 4 2 . 0 1 . 2 6 8 3239 .2 

0 3 : 0 0 1 . 5 0 1 .2445 - VTd.l 
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WIRELINE & WELL TESTING S E R V I C E 

P T V L 

m r n B 
138 RICHMONO ROAO MARLESTON SA 5033 POSTAL ADDRESS: PO BOX 354 COWANOILLA 5033 

, PATCHAWARRA 
CLIENT DELHI PETROLEUM WELL NULLA #1 FORMATION 

OPERATOR ...R,..YATES DATE 8 . 2 . 8 7 
• SURVEY.. ISOCHRONAL 

TOP BOMB .59451/5000 REC. NO : CLOCK DATA..5.50/48 H r , 

MID BOMB REC. No CLOCK DATA. 

. BTM BOMB .60322/5000 REC. No CLOCK DATA..3Q89/48 H r . 

ENG. STYLUS . 0.7.1.2 7,.2.-.8.7 DISENGAGE STYLUS 18.12 B..2„.8.7. 

DWT IN 2 3 7 3 DWTOUT 2 3 7 3 MBHT. 2 5 6 . ° F . 

Date 

1987 
T i m e C u m . 

T i m e 
D e p t h T o p 

D e f . PSI 
M i d 

D e f . PSI 
Bot 

D e f . PSI 
Remarks 

0/2/81 1.75 1,2435... .3234,3 .3231.5... 

03:30 2.00 1.243 3234.3 1.2645 .3231,5. 

2.25 1.2426 3234.3 1.264 3228.9 

2.50 1.242 ' 3231.6 1.2637 3228.9 
„ 2.75 1.2413 3229.0 1.263 3226.4 

04:30 3.00 1.241 3229.0 1.2622 3223.8 

3.25 1.2404 3226.4 1.2615 3221.2 

3.50 1.243 3226.4 1.261 3R2.1.2 

3.75 1.2396 3223.8 1.260 321S.7 

05:30 4.00 1.2391 3223.8 1.260 3218.7 ERESSLRE END RATE #3. 

05:30 0.00 1.2391 3223.8 1.260 3218.7 
£HJT WELL IN 2ND 
c n w r r K FTTTTD UP. 

05:31 1.274 3314.9 1.297. 3313.6 

05:32 1.3206 3434.6 1.3375 3418.8 

05:33 1.3278 3455.4 1.3473 3441.9 

05:34 1.3296 3460.6 1.350 3449.6 

05:35 1.331 3463.2 1.352 3454.7 

05:40 1.3342 3471.0 1.356 3465.0 

05:45 0.25 1.3358 3476.2 1.3578 3470.1 

05:50 1.3366 3476.2 1.3587 3472.7 

05:55 1.3375 3478.8 1.360 3475.2 

06:00 0.50 1.3381 3481.4 1.3602 3475.2 

06:15 0.75 1.3396 3486.7 1.362 3480.4 

06:30 1.00 1.3407 3489.3 1.363 3482.9 

06:45 1.25 1.3417 3491.9 1.364 3485.5 

07:00 1.50 1.3421 3491.9 1.365" 3488.1 

07:15 1.75 1.343 3494.5 1.3655 3490.6 

07:30 2.00 1.3435 3494.5 1.366 3490.6 

2.25 1.344 3497.1 1.3667 3493.2 

2.50 1.3442 3497.1 1.367 3493.2 

2.75 1.345 3499.7 1.3675 3495.8 
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WIRELINE & WELL TESTING S E R V I C E 

138 RICHMOND ROAD MARLESTON SA 5033 POSTAL ADDRESS: PO BOX 354 COWANDILLA 5033 

PATCHAWARRA 

CLIENT . DELHI .PETROLEUM WELL NULLA #1 FORMATION 

OPERATOR YATES. D A T E 8 . 2 . 8 7 

S U R V E Y I S O C H R O N A L 

TOP BOMB ... 5 9 4 5 1 / 5 0 0 0 REC. NO CLOCK DATA... 5 5 0 / 4 8 ..HR... 

MID BOMB REC. NO CLOCK DATA 

BTM B O M B . 6 0 3 2 2 / 5 9 0 0 REC. NO CLOCK D A T A . J 0 8 9 / 4 8 H R . 

ENG. STYLUS . 0 7 1 2 7 , 2 , 8 7 DISENGAGE STYLUS 181.2 8 . 2 . 8 7 

DWT IN 2.37.3 DWTOUT .2373 MBHT.. 2 5 6 ° F 

D a t e T i m e C u m . 
T i m e 

D e p t h T o p 
D e f . PSI 

M i d 
D e f . PSI 

Bot 
D e f . PSI 

Remarks 

8/2/87 0 8 : 3 0 3 . 0 0 1 .3452 3 ® 9 . 7 1 . 3 6 8 3 4 9 5 . 8 

3 . 2 5 1 .3457 3 5 0 2 . 3 1 .3685 3 4 9 8 . 3 

3 . 5 0 1 .3459 3 5 0 2 . 3 1 .3687 3 4 9 8 . 3 

3 . 7 5 1.3461- 3 5 0 2 . 3 1 . 3 6 9 3498 .3 

0 9 : 3 0 4 . 0 0 1 . 3 4 3 5 3494 .5 1 . 3 6 9 3496 .3 
FINFIL SHUT IN 
EEESSURE 

FLOW R LTE # 4 
CPEN WELL CN 64/64 O® 
(XIWNT, FATC #4, 

0 9 : 3 0 0 , 0 0 

0 . 2 5 

1 .3435 

1 .1595 

3494 .5 1 . 3 6 9 3498 .3 0 9 : 3 0 0 , 0 0 

0 . 2 5 

1 .3435 

1 .1595 3 0 1 5 . 8 1 . 1 7 9 3011 .1 

0 . 5 0 1 . 1 5 7 3010 .6 1 . 1 7 6 3003 .5 

0 . 7 5 1 . 1 5 ® 3 0 0 5 . 4 1 . 1 7 4 5 3 0 0 0 . 9 

1 0 : 3 0 1 . 0 0 1 . 1 5 5 3 0 0 5 . 4 - 1 . 1 7 4 5 3 0 0 0 . 9 

1 . 2 5 1 .1575 3 0 1 0 . 6 1 . 1 7 6 3003 .5 

1 . 5 0 1 .1535 3 0 0 0 . 2 1 . 1 7 3 2 2 9 9 5 . 8 

1 . 7 5 1 .1521 2 9 9 7 . 6 1 . 1 7 1 2990 .6 

1 1 : 3 0 2 . 0 0 . 1 . 1518 2997 .6 1 . 1 7 0 2988 .1 

2 . 2 5 1 .1512 2995 .0 1 . 1 6 9 8 2988 .1 

2 . 5 0 1 . 1 5 0 8 2 9 9 5 . 0 1 . 1 6 9 2 2988 .1 

2 . 7 5 1 .1492 2 9 8 9 . 8 1 . 1 6 8 2 9 8 3 . 0 

1 2 : 3 0 3 . 0 0 1 . 4 8 8 2989 .8 1 . 1 6 7 2 2 9 8 0 . 4 

3 . 2 5 1 . 1 4 7 8 2987 .2 1 . 1 6 6 2 9 7 7 . 8 

3 . 5 0 1 . 1 4 7 2984 .6 1 . 1 6 5 2975 .3 

3 . 7 5 1 . 1 4 6 2982 .0 1 . 1 6 4 2972 .7 

1 3 : 3 0 4 . 0 0 1 . 1 4 5 3 2 9 7 9 . 4 1 . 1 6 3 2 2 9 7 0 . 2 
FINAL FICWBSG 
FKESSFF, END RFFLE #4 • 

1 3 : 3 0 1 . 1 4 5 3 2 9 7 9 . 4 1 . 1 6 3 2 2 9 7 0 . 2 
AUT VELL IN AND 
NTVMFTTF. RNRN TP 

1 3 : 3 1 1 . 2 0 3 6 3 1 3 0 . 2 1 . 2 1 7 3 1 0 8 . 5 

1 3 : 3 2 1 . 2 6 3 3 2 8 6 . 3 1 . 2 9 2 5 3300 .7 

1 3 : 3 3 1 . 3 0 2 2 3 3 8 7 . 7 1 . 3 2 2 3377 .7 

1 3 : 3 4 1 . 3 0 9 3 4 0 6 . 0 1 . 3 2 7 6 3 3 9 3 . 1 

1 3 : 3 5 1 . 3 1 3 3 4 1 6 . 4 1 . 3 3 0 5 3 4 0 0 . 8 

1 3 : 4 0 1 . 3 1 8 3 3 4 2 9 . 4 1 . 3 3 7 3 4 1 6 . 2 
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WIRELINE & WELL TESTING S E R V I C E 

138 RICHMOND ROAD MARLESTON SA 5033 POSTAL ADDRESS: PO BOX 354 COWANDILLA 5033 

„ PATCHAWARRA 
CLIENT DELHI .PETROLEUM WELL NULLA . #1 FORMATION 

OPERATOR Y a t e s D A T E 8.,2,87......... 

SURVEY ISOCJ-IE-ONAL 

TOP BOMB ....59451/5000 REC. No CLOCK D A T A . . 5 . . 5 . ? / . ^ . H r . 

M I D B O M B REC. No CLOCK DATA 

BTM BOMB . 603.22/5.0.0.0. REC. No... CLOCK DATA .3Q89/4A..Hr„. 
ENG. STYLUS 0712 - 7 , 2 , 8 7 DISENGAGE STYLUS ..1.812 .8,2.8.7. 

DWT IN 2373. DWTOUT 2.373 M B H T 2.56°F 

Date T i m e C u m . 
T i m e 

D e p t h T o p 
D e f . PSI 

M i d 
D e f . PSI 

Bot 
D e f . PSI 

Remarks 

1 3 : 4 5 0 . 2 5 1 .3205 3434 .6 

1 3 : 5 0 1 . 3 2 2 3439 .8 

1 3 : 5 5 1 . 3 2 3 3542 .4 1 .3422 3429 .0 

1 4 : 0 0 0 . 5 0 1 .3239 3445 .0 

0 . 7 5 1 .326 3450.2 

1 4 : 3 0 1 . 0 0 1 .327 3452 .8 

- 1 . 2 5 1 .3286 3455 .4 

1 . 5 0 1 .3295 3458,0... 1 . 3 5 0 3449 6 
1 . 7 5 1 .330 3460 .6 

1 5 : 3 0 2 . 0 0 1 . 3 3 1 3463.2 1 .352 3454 .7 

2 . 2 5 1 .332 3465 ,8 1.353 3457 .3 

2 . 5 0 1 .3326 3465 .8 

2 . 7 5 1 . 3 3 3 3468 .4 1 .3543 3459 .8 

3 . 0 0 1 . 3 3 4 3471 .0 3462 .4 

3 . 2 5 1 .3345 3471 .0 .1.3555... 

1 . 3 5 6 

3455.0 
3 . 5 0 1 . 3 3 5 3473.6 

.1.3555... 

1 . 3 5 6 

3 . 7 5 1 . 3 3 5 3 

1 .3356 

3473.6 
-

1.3562... 

1 .3562 

.3465.0 

3465 .0 4 . 0 0 
1 . 3 3 5 3 

1 .3356 3473 .6 
1.3562... 

1 .3562 

.3465.0 

3465 .0 
•3NAL SHUT I N -
FRFSSURE 

1 7 : 3 0 EULL CUT CF HTK 

1 7 : 5 0 0 . 9 1 3 2376 .6 LUBE CUT. 

..THIS... TEST CONTIN 

:NT...REP 

J E S 

DRT. 

WITH AI EXTE JDED...FL CM 

SEE SUBSEQU 

CONTIN 

:NT...REP 

J E S 

DRT. 

WITH AI JDED...FL CONTIN 

:NT...REP 
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WIRELINE & WELL TESTING S E R V I C E IkSi 130 RICHMOND ROAD MARLESTON SA 5033 POSTAL ADDRESS: PO BOX 354 COWANOILLA 5033 

CLIENT DELHI PETROLEUM WELL NULLA #1 ( P a t c h a w a r r a ) 

OPERATOR ...B.,..TICKLE : DATE 8 . 2 . 8 7 .... 

ISOCHRONAL ( Ex t ended R a t e & B u i I d Up) SURVEY. 

TOP BOMB.. 5 9 4 5 1 X 5 0 0 0 P S I REC. NO...!,..!??.?.?. X 1 5 TLS C L O C K D A T A . . 2 4 7 0 6 . X . 9 6 .HR, 

MID BOMB REC. NO CLOCK DATA .... 

BTM BOMB . 6 0 3 2 2 X...5QQ.Q...P.SI REC. NO........ 1 2 5 9 2 . X . 15. . TLS.... CLOCK DATA...M7.Q.7...X...96...HR, 

ENG. STYLUS 1.8.;.27 8,2. , .8 .7 DISENGAGE STYLUS 1 6 : 0 8 1 2 . 2 . . 8 7 . 

DWT IN 2 3 6 9 P S I DWTOUT 2.23.4 P S I MBHT. ? 5 6 ° L 

D a t e T i m e C u m . 
T i m e 

D e p t h 

KB 

T o p 
D e f . PSI 

M i d 
D e f . PSI 

Bot 
D e f . PSI 

Remarks 

8 . 2 . 8 7 1 8 : 3 5 LUB .9095 2368 .8 .9282 2369 .5 PRESSURE LUB. 

1 9 : 0 5 I I .9095 2368 .8 .9282 2369.5 R . I . H . 

1 9 : 2 4 82841 1 .3390 3484.1 1 .3650 3488 .1 HANG @ 8282' KB 

20 :00 0 . 0 M 1 . 3 4 0 7 ' 3489 .3 1 .3651 3488 .1 
37/ 

CEEN VELL 6 4 

2 0 : 0 5 11 1 .1916 3L01.6 1 .2118 3095.7 

2 0 : 1 0 I I 1 .1780 3065.2.. . 1 .2000 3064 .9 

2 0 : 1 5 . H 1 .1928 3104.2 1 .2150 3103 .4 

20 :20 I I > 1 .1965 3L14.6 1 .2190 3113 .6 

20-25 I I 1 .1965 . 3H4TFI . 1 . 2 1 9 0 . .3113.6.. 

2 0 : 3 0 . 5 I I 1 .1961 3112 .0 1 .2184 3111 .0 

2 0 : 4 5 I I 1 .1945 3109 .4 1 .2165 3108 .5 

2 1 : 0 0 1 . 0 I I 1.1927 3104 .2 1 .2150 3103 .4 

21 :15 It 1 .1919 3101 .6 1 .2140 3100 .8 

1 . 5 I I 1 .1999 3122 .4 1.PPP2 3121.3 

2 1 : 4 5 I I 1 .1993 3119 .8 1 .2217 3121 .3 

22 :00 2 . 0 I I 1 .1985 3119 .8 1 .2210 3118.7 

2 2 : 1 5 M 1 .1976 3117 .2 1 . 2 2 0 0 3116 .2 

2 2 : 3 0 2 . 5 I I 1 .1971 3114 .6 1 .2194 3113 .6 

2 2 : 4 5 I I 1.1962 3112 .0 1 .2187 3113 .6 

2 3 : 0 0 3 . 0 I I 1 .1954 3109 .4 1 .2178 3111 .0 

24 :00 4 . 0 It 1 .1928 3104 .2 1 .2147 3103 .4 

9 . 2 . 8 7 0 1 : 0 0 5 . 0 H 1.1902 3096 .4 1 .2120 3095.7 

0 2 : 0 0 . 6 . 0 11 1 .1878 3091 .2 1 .2100 3090.5 

0 6 : 0 0 1 0 . 0 I I 1 .1798 3070 .4 1 .2020 3070 .0 

1 0 : 0 0 14 It 1 .1723 3049 .6 1 .1940 3049 .6 

1 4 : 0 0 18 It 1 .1653 3031 .4 1 .1870 3031 .6 

1 8 : 0 0 22 I I 1 .1590 3015 .8 1 .1800 3013.7 

2 2 : 0 0 26 It 1 .1522 2997 .6 1 .1730 2995 .8 

1 0 . 2 . 8 7 0 2 : 0 0 30 I I 1 .1460 2982 .0 1 .1660 2977 .8 

0 6 : 0 0 34 It 1 .1400 2966 .4 1 .1610 2965 .0 
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WIRELINE & WELL TESTING S E R V I C E 

130 RICHMOND ROAD MARLESTON SA 3033 POSTAL ADDRESS: PO BOX 354 COWAN DILLA 5033 

CLIENT . DELHI. PETROLEUM WELL NULLA #1 (PATCHAWARRA) 

OPERATOR E.....TICKLE DATE . . 1 0 . 2 , 8 7 

SURVEY MQD.,..ISOCHRONAL 

TOP BOMB . . . 5 9 4 5 1 . X . 5 0 0 0 . .PSI REC. N o . . 1 3 0 2 8 . X . . 1 5 TLS CLOCK D A T A . . . ? 4 ™ ? X 96> HR 

MID BOMB REC. NO CLOCK DATA 

BTM BOMB .60 .32 .2 . . .X .5000 . .PSI REC. NO . . .125?2 .X 1 5 TLS CLOCK DATA 2 4 7 0 7 X 9 6 . . H £ . 
I 

ENG. STYLUS L.8.-.?? 8.•2.-.87 DISENGAGE STYLUS........1.^.'?8 

DWT IN 2 3 6 9 P S I DWTOUT 2 2 3 4 P S I MBHT. 2 5 6 ° F 

Date T i m e C u m . 
T i m e 

D e p t h 
KB 

T o p 
D e f . PSI 

M i d 
D e f . PSI 

Bot 
D e f . PSI 

Remarks 

1 0 . 2 . 8 7 10:00. . . 38 8284' 1 .1340 2950 .8 1 .1540 2947.1 1 0 . 2 . 8 7 

14 :00 42 I I 1 .1284 2935.2 1 .1480 2931 .8 

1 8 : 0 0 46 M 1.1223 2919.6 1 .1420 2916 .4 

2 2 : 0 0 50 I I 1.1171 • 2906.6 1 .1360 2901 .0 

1 1 . 2 . 8 7 0 2 : 0 0 54 i t . 1.1130 2896.2 1 .1300 2 8 8 5 . 7 ' 

0 6 : 0 0 i i 1.1060 2878 .0 1 .1240 2870.3 

0 9 : 3 0 M .1 .1010 2 8 6 5 , 0 . 1 .1190 2857.5 .. S . I . W . 

0 9 : 3 5 I I 1 .2054 3135 .4 1 .2222 3121 .3 

0 9 : 4 0 I I 1 .2116 3153 .6 1 .2300 3141 .8 

0 9 : 4 5 I I 1 .2133 

1 .2151 

...2056,2. 1 . 2320 3146 .9 

0 9 : 5 0 I I 

1 .2133 

1 .2151 3161 .4 1 .2340 3152 .0 

0 9 : 5 5 I I 1.2162 3164 .0 1 .2351 3154 .6 

1 0 : 0 0 . 5 I I - 1.2171... 3166 .6 1 .2362 3157 .2 

1 0 : 1 5 I I 1 ,2190 3171.8. 1 .2379 3 1 6 2 . 3 . 

1 0 : 3 0 1 . 0 I I 1 .2209 3177 .0 1 .2400 3167 .4 -

1 0 : 4 5 I I 1.2221 3179 .6 1 .2411 3170 .0 

1 1 : 0 0 1 . 5 I I 1.2233 3182 .2 1 .2422 3172 .5 

11 :15 I I 1.2245 3187 .4 1 .2430 3175 .1 

1 1 : 3 0 2 . 0 I I 1 .2264 3190 .0 1 .2450 3180 .2 

1 1 : 4 5 I I 1.2267 3192 .6 1 .2460 3182 .8 

1 2 : 0 0 2 . 5 - I I 1.2272 3192 .6 1 .2461 3182 .8 

1 2 : 1 5 11 1 .2284 3195.2 1 .2480 3187 .9 

1 2 : 3 0 3 . 0 It 1.2291 3197 .8 1 .2480 3187 .9 

1 3 : 3 0 4 . 0 11 1 .2316 3205 .6 1 .2508 3195 .6 

1 4 : 3 0 5 . 0 11 1.2336 3210 .8 1 .2520 3198 .2 

1 5 : 3 0 6 . 0 I I 1^2353 3213 .4 1 .2540 3203 .3 

1 9 : 3 0 10 I I 1.2410 3229 .0 1 .2600 3218.7 

2 3 : 3 0 14 I I 1.2451 3239 .4 1 .2640 3228 .9 

1 2 . 2 . 8 7 0 3 : 0 3 18 I I 1.2495.... 3252 .5 RR<TK 1 E M U ) 

F77:Y)„,. I I 1 .2530 3 2 6 0 . 3 



T ^ - a n n 
0 0 0 1 G 0 

TELEPHONE (081 354 0488 TELEX AA87183 

PTY 
LTD | 

WIRELINE & WELL TESTING SERVICE 

138 RICHMOND ROAD MARLESTON SA 5033 POSTAL ADDRESS: PO BOX 354 COVWANDILLA 5033 

CLIENT D E L H I PETROLEUM VVELL . N U L L A #1 ( P a t c h a w a r r a ) 

OPERATOR B,TICKLE. DATE ! 1 2 . . . 2 . 8 7 

SURVEY MOD...... ISOCHRONAL ...; 

TOP BOMB . . .59451. X 5 0 0 0 P S I REC. NO....: 1 3 0 2 8 . X...L5TLS CLOCK DATA..2.4.706....X...9.6...HR.. 

MID BOMB .-. R E C . ' N o C L O C K D A T A 

BTM BOMB . . . 6 0 3 2 2 X. 50.Q0PSI REC. NO .12.5.92...X....15....TLS. CLOCK DATA...24707...X...9.6..HR.. 

ENG. STYLUS . 1 . 8 : 2 7 . 8 . 2 , 8 7 DISENGAGE STYLUS 16. .5.0.8 1 2 . 2 . . 8 7 , 

DWT IN 2 3 6 ? P S I DWTOUT .2234 . P S I . MBHT.. . 2 5 6 ° F . 

D a t e T i m e C u m . 
T i m e 

D e p t h 
KB 

T o p 
D e f . PSI 

M i d 
D e f . PSI 

Bot 
D e f . PSI 

Remarks 

1 2 . 2 . 8 7 1 1 : 3 0 26 8284 ' 3268 .1 

1 5 : 0 0 2 7 . 5 It 1,2589.. . 3 2 7 5 . 9 . .1.2840... .3280.2... 

2224 .0 

2224 .0 

B . O . O . H . 

1 5 : 3 0 28 L U B .8560 2228 .5 .8710... 

.3280.2... 

2224 .0 

2224 .0 

A R R I V E . . L U B . 
i i . 8 5 6 0 2228 .5 .8710 

.3280.2... 

2224 .0 

2224 .0 . . D ® E S S U R E . . . L U B . 

P R E : 3 A R E T C R E - R U N A M E R A I ) A ' S -

-
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WIRELINE & WELL TESTING SERVICE 
138 RICHMOND ROAD MARLESTON SA S033 POSTAL ADDRESS: PO BOX 354 COWANDILLA 5033 

CLIENT . DELHI PETROLEUM WELL NULLA #1 (PATCHAWARRA) 

O P E R A T O R . . . . 8 . , . . . T I C K L E DATE . . . . 1 2 , 2 , 8 7 ; 

SURVEY......: Bu i ldup . 

TOP BOMB 59451 x 5000 p s i ; R E C . No . . . 1 .^ ? . . * 15• t l s CLOCK DATA..?- 1^ 7?... .5 5 . . . .?.?.. . .^.. . 
MID BOMB REC. No CLOCK DATA 

BTM BOMB . 603 .22 X...500Q .ps.i. REC. No..L.2.5.9.2..x. 1.5..TLS CLOCK DATA...E-19.3S0....X....7.2...HR.. 

ENG. STYLUS .16:34 DISENGAGE STYLUS 19:20 

DWT IN . 2 2 3 7 . P S I DWTOUT 2 2 8 7 , p s i M BHT 2 5 6 . F.. 

D a t e T i m e C u m . 
T i m e 

D e p t h T o p 
D e f . PSI 

M i d 
D e f . PSI 

Bot 
D e f . PSI 

Remarks 

1 2 . 2 . 8 7 1 6 : 4 1 LUB .8519 2218 .1 .8701 2221 .5 FRESSLRE LUB, 

1 7 : 1 5 11 .8520 2218 .1 .8709 2224 .0 R . I . H . 

17 :37 8284' 1 .2669 3296 .7 1 .2900 3295 .0 HANS @ 8284 ' KB 

1 9 : 3 0 It 1.2702 3304 .5 1 .2921 3300.7 

2 3 : 3 0 I I 1 .2729 3312 .3 1 .2951 3308 .4 

1 3 . 2 . 8 7 0 3 : 3 0 I I 1 .2756 3320 .1 1 .2979 3316 .1 

0 7 : 3 0 I I 1 .2783 3325 .3 1 .3003 3321 .3 

1 1 : 3 0 .. 1 .2806 3333 .1 1 .3029 3329 .0 

1 5 : 3 0 I I 1 .2830 3338 .3 1 .3050 3334 .1 

1 9 : 3 0 I I 1 .2851 3343 .5 1 .3076 3341 .8 

2 3 : 3 0 I I 1 .2873 3348 .7 1 .3096 3346 .9 

1 4 . 2 . 8 7 0 3 : 3 0 It 1 .2896 3356 .5 1 .3117 3352 .0 

0 7 : 3 0 I I 1 .2916 3361.7 1 .3139 3357 .2 

1 1 : 3 0 I I 1 .2934 3364 .3 1 .3154 3359-7 

1 5 : 3 0 11 1 .2951 3369 .5 1 .3173 - 3364 .9 

19 :30 I I ' 1 .2970 3374 .7 1 .3190 3370 .0 

23 :30 It 1.2987 3379 .9 1 .3205 3375 .1 

1 5 . 2 . 8 7 0 3 : 3 0 I I 1 .3000 3382 .5 1 .3221 3377 .7 

0 7 : 3 0 11 1 .3014 3385 .1 1 . 3 2 3 4 3 3 8 0 . 3 

1 1 : 3 0 I I 1 .3025 3390 .4 1 .3249 3385 .4 

.15 :30 I I 1 .3039 . 3393 .0 1 .3260 3388 .0 

1 6 : 0 0 tl 1 .3046 3395 .6 1 .3264 3388 .0 

1 6 . 2 . 8 7 0 7 : 0 0 M N/A N/A P.O.O.H. 

0 7 : 2 5 LUB N/A N/A ARRIVE LUB. 

CLOCKS RAN OU r @ 1 6 : 0 0 HRS, 

COULD JOT T R I P BOMBS DUE TC I RAIN. 

-

PREPAR I TO RE -RUN BC MBS. 
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P T V I 

136 RICHMOND ROAD MARLESTON SA 5033 POSTAL AODRESS: PO BOX 354 COWANOIILA 5033 

CLIENT . D E L H I PETROLEUM W E L L N U L L A #1 ( P a t c h a w a r r a ) 
OPERATOR ... M . . . . M u e l l e r DATE . 16 ,2 .- . .18 ,2 ,87 

SURVEY BUILD. UP 

TOP BOMB 5 9 4 5 1 . X . 5 0 0 0 REC. No.13p.28 CLOCK DATA.E...19.3.7.9...X....7.2..HR...... 

MID BOMB ^ REC. No.! CLOCK DATA 

BTM BOMB . . . j ^ . x . . 5 0 Q ? REC. NO...1.2??.2. CLOCK D A T A . J „ l?380__x__ 7 2 h r . 

ENG. STYLUS ...19.33 .16/2/87 DISENGAGE STYLUS .1.6.2.8 18/2/87 

DWT IN 2 2 9 2 . . P S I DVVTOUT 2.310...p.S.I..„ MBHT. 2 5 6 ° F 

D a t e Time C u m . 
T i m e 

D e p t h 

KB 

T o p 
D e f . PSI 

M i d 
D e f . PSI 

Bot 
D e f . PSI 

" Remarks 

1 6 / 2 / 8 7 1 9 : 4 0 8284' .879 2288 .3 .8948 2285 .2 FRERSURE TIIR. 

2 0 : 1 0 R . I .H. 

2 0 : 3 5 1 .3163 3424 .2 1 .3380 3418 .8 CN BOTICM 8284' KB 

2 3 : 3 0 134 1 .3170 3426 .8 1 .3384 3418 .8 

1 7 / 2 / 8 7 0 3 : 3 0 138 1 .3178 3429 .4 1 .3392 3421 .3 

0 7 : 3 0 142 1 .3184 3429 .4 1 .3400 3423 .9 

1 1 : 3 0 146 1 .3190 3432 .0 1 .3406 3426 .5 

1 5 : 3 0 150 1 .3200 3434.6 1 .3412 3426 .5 

1 9 : 3 0 154 1 .3204 3434 .6 1 .3418 3429 .0 

2 3 : 3 0 158 1 .3212 3437.2 1 .3422 3429 .0 

1 8 / 2 / 8 7 0 3 : 3 0 162 1 .3220 3439 .8 1 .3430 3431 .6 

0 7 : 3 0 166 1 .3228 3442 .4 1 .3434 3431 .6 

1 1 : 3 0 170 1 .3233 3442 .4 1 . 3 4 4 3434.2 

1 5 : 3 0 174 1 .3240 3445 .0 1 .3443 3434 .2 P.O.O.H. 

1 5 : 4 8 N/A N/A IN LUB. 

1 5 : 1 8 CEEKESSLFE LUB. 

END EUHD UP. 

..NOTE.:... ...LUB.S': •OP NOT 

:RATCHEI 

AVAILA 

) AT TH 

BLE, CI 

AT POIT 

ARTS 

TOO S( 

•OP NOT 

:RATCHEI 

AVAILA 

) AT TH 

BLE, CI 

AT POIT T TO RI :AD. 

-
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WIRELINE 8. WELL TESTING S E R V I C E V 
138 WEST BEACH ROAO MARLESTON SA 5033 POSTAL ADDRESS: PO BOX 3W COWAN DILL* 5033 

Well: NULLA. #1 .(.PATCHAWARRA) : Date: 7 / 2 / 8 7 .. 

Lubricator Data: Operator R . Y a t e s 

Pressure with D.W.T. In 2373 Out 2 3 7 3 

Time Pressured 07 :45 ... 7/2/87 . Time Depressured, 1.8:05 ... 8/2/87. 

Time Run in Hole ... 08 :00 . . . 7/2/87 Time off Bottom 17. ?.30 . . 8/2/87. 

Bomb No. 1 Data Bomb No. 2 Data 

Element No. and Range 5 9 4 5 1 / 5 0 0 0 6 0 3 2 2 / 5 0 0 0 

Recorder No. 1 3 0 2 8 1 2 9 5 2 

Clock and Lead Screw Data , ,..• , 
5 5 0 / 4 8 HR 1 5 TLS 3 0 8 9 / 4 8 HR 1 5 TLS 

Engage Stylus Date: 7 / 2 / 8 7 Time: 0 7 : 1 2 Date: 7 / 2 / 8 7 Time: 0 7 : 1 2 

Disengage Date: G / 2 / 8 7 T I M E : 1 8 ' 1 2 D A , E : 8 / 2 / 8 7 T I M E : 1 8 : 1 2 

Remarks:... 0 7 . 2 7 - 0 7 4 5 . . . . FLEX AMERADAS • IN LUBRICATOR 

M . B . H . T . , 2 5 6 ° F 

Well-Head Data for Final Build-up 

1 9 8 7 
Date Time Hours shut-in 

Time 
Wellhead 
P.S.I.G. 

Casing 
P.S.I.G. 

Wellhead 
Temp. 

Remarks 

7 / 2 0 8 : 2 2 AMERADAS HA: IGING @ 8 2 8 4 1 KB 

0 9 : 3 0 FLOW ON 1 6 / 6 4 " CHOKE 

0 9 : 4 0 O p e n 1 - 0 P h n k p 

1 3 : 3 0 2 3 7 6 0 I L L S . W . I . 

1 3 : 3 5 2 4 3 6 0 

1 4 : 0 0 2 4 3 6 0 

1 7 : 3 0 2 4 3 3 0 
2 4 / 

FLOW WELL ON ' 6 4 " 

2 1 : 3 0 2 2 5 8 0 1 0 9 S . W . I . 

ft/? M : 3 0 n F l n W o n 3 0 / 6 4 " C h o k e 

0 5 : 3 0 2 0 0 7 1 9 1 3 1 S . W . I . 

0 9 : 3 0 2 3 8 7 0 FLOW ON . / 6 4 " CHOKE 

1 3 : 3 0 1 4 7 3 5 0 1 5 1 S . W . I . 

1 7 : 3 0 2 3 7 3 0 P . O . H . 
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WIRELINE & WELL TESTING S E R V I C E i: 
138 WEST BEACH ROAO MARLESTON SA 5033 POSTAL AD0RESS: PO BOX J54 COWANOILLA 5033 

well: ' .... NULLA.. #1 ( P a t c h a w a r r a ) Date: 8/2/87 

Lubricator Data: Operator R * Y a t e s 

Pressure with D.W.T. In 2369 Out 2234 

Time Pressured . . . . 8/2/87 @ 18 ; 35 Time Depressured 1600 

Time Run in H o l e . 8 / 2 / 8 7 0 19 :05 Time off Bottom 1530 

Bomb No. 1 Data Bomb No. 2 Data 

Element No. and Range 
59451/5000 60322/5000 

Recorder No. 13028 12952 

Clock and Lead Screw Data 2 4706/96 h r . 15 t l s 24707/96 H r . 15 t l s 

Engage Stylus Date: 8/2/87 Time: 18 :27 Date: 8/2/87 Time:18:27 

Disengage D a , e : 12/2/87 T i m e : 16 :08 D a , e : 12/2/87 T i m e ; 1 6 : 0 8 

Remarks: 

Well-Head Data for Final Build-up 

m 7 Time Hours shut-in 
Time 

Wellhead 
P.S.I.G. 

Casing 
P.S.I.G. 

Wellhead 
Temp. Remarks 

8/2 19 :24 Ameradas Ha i g i n g ah 4 ' fCR 
22 :00 1776 16 140 

9/2 0 2 : 0 0 1778 112 149 

0 6 : 0 0 1779 ? 1 ? i s f i 

10 :00 1770 259 158 

14 :00 1767 286 162 

18 :00 1757 30Q l f i d 

22:00 1749 327 162 

10/2 0 2 : 0 0 1737 ^ n 

0 6 : 0 0 1727 336 160 

10 :00 1725 345 163 

14 :00 1 71 fi 34Q 160 
1 R : 0 0 1 7 1 0 

22 :00 1701 349 156 

11/2 0 2 : 0 0 lfif i9 14^ 

0 6 : 0 0 1684 352 n R 

0 9 : 3 0 I f i f l n 133 S . W . I . @ WING VALVE 

START BUILD UP 

0 9 : 3 5 2220 337 

0 9 : 4 0 2221 270 

0 9 : 4 5 2223 ? ? 3 
0 9 : 5 0 2223 173 

0 9 : 5 5 2224 138 -

10 :00 ? ? ? 7 108 
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WIRELINE & WELL TESTING S E R V I C E 

138 WEST BEACH ROAO MARLESTON SA 5033 POSTAL ADDRESS: PO BOX 354 COWAN OIL LA 5033 

well: NULLA. #1 ( P a t c h a w a r r a ) Date: 11/2/87 

l ubricator Data: Operator M. M u e l l e r 

Pressure with D.W.T. In 2369 Out 2234 

Time Pressured 18 :35 8/2/87 Time Depressured 16 :00 . 12/2/87 

Time Run in Hole 19 :05 8/2/87 T l t n e o f f Bottom..."- 15 = 30 .12/2/87 

Bomb No. 1 Data Bomb No. 2 Data 

Element No. and Range 5 9 4 5 1 x 5000 60322 x 5000 

Recorder No. 13028 12592 

Clock and Lead Screw Data 2406 x 96 h r . 15 t l s 24707 x 96 h r . 15 t l s 

Engage Stylus Date: Time: 
- 8/2/87 18 :27 

Date: Time: 
8/2/87 18 :27 

Disengage Date: 12/2/87 Time: 16 :08 Date: 12/2/87 Time: 16 :08 

Remarks: M.B.H.T. , . . . . 2 5 6 ° F 

Well-Head Data for Final Build-up 

1987 
Date Time Hours shut-in 

Time 
Wellhead 
P.S.I.G. 

Casing 
P.S.I.G. 

Wellhead 
Temp. 

Remarks 

11/2 10 :15 2226 63 

10 :30 1 2229 43 

10 :45 2227 34 

11 :00 2236 26 

11 :15 2230 25 

11 :30 2 2229 20 

11 :45 2231 20 

12 :00 2233 13 

12 :15 2227 1 1 

12 :30 3 2230 11 

1 ^-^n 4 2230 9 

14 :30 5 2226 2 

15 :30 6 2224 0 
19 :30 10 2225 VAC 

23 :30 14 2220 VAC -

12/2 0 3 : 3 0 18 2220 VAC 

0 7 : 30 ? ? •>•>•>•> VA<" -

11:30 26 2226 VAC 

15 :00 2229 VAC PULL BOMBS OFF BOTTOM. 

15 :30 30 2232 VAC TN r.ITR. 

17 :15 RE-RUN AMERADAS. 
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f WIRELINE & WELL TESTING S E R V I C E 

P T V I 

138 WEST BEACH ROAD MARLESTON SA 5033 POSTAL ADDRESS: PO BOX 354 COWANDILLA 5033 

Well: NULLA.. #1.. (Patchawarra) Date:. 12/2/87 

Lubricator.Data: Operator M. Mueller 
Pressure with D.W.T. In 2237 Out 2287 

Time Pressured 1 6 : 4 1 12/2/87 Time Depressured 08 :00 . 16/2/87 

Time Run in Hole 1 7 : 1 5 . . . 1 2 / 2 / 8 7 Time off Bottom 07 :00 16/2/87 

Bomb No. 1 Data Bomb No. 2 Data 

Element No. and Range 
59451 x 5000 60322 x 5000 

Recorder No. 13028 12592 

Clock and Lead Screw Data E 19379 x 72 h r . 15 t l s E 19380 x 72 h r . 15 t l s 

Engage Stylus D a t e :12/2/87 T i m e : 16 :34 
D a , e : 12/2/87 T i m e : 16 :34 

Disengage Date: i 6 / 2 / 8 7 T i m e : 19-20 
D a , e : 16/2/87 T i m e : 19 :20 

Remarks: M . B . H . T . 2 5 6 ° F 

Date Time Hours shut-in 
Time 

Wellhead 
P.S.I.G. 

Casing 
P.S.I.G. 

Wellhead 
Temp. Remarks 

12/2 17 :15 77W1 VAC R . I . H . WITH AMERADAS 
17 :37 2238 VAC ON BOTTOM 8284 ' KB 

19 :30 34 2238 VAC 
23 :30 38 2236 VAC 

13/2 0 3 : 3 0 42 2237 VAC 
0 7 : 3 0 46 2240 VAC 

11 :30 50 2243 VAC 

15 :30 54 2246 VAC 

19 :30 58 2250 VAC 
23 :30 62 ' 2252 VAC 

14/2 0 3 : 3 0 66 2256 VAC 

0 7 : 3 0 70 VA<" 
11 :30 74 2259 VAC 
15 :30 78 2264 VAC 
19 :30 82 2265 VAC 
23 :30 86 2269 VAC 

15/2 0 3 : 3 0 90 7717 v a c 
0 7 : 3 0 94 2274 -VAC 
11 :30 98 2276 VAC C L 0 C K S - RAN UN IT 

15 :30 102 2279 VAC COULD NOT RERUN BOMBS. 
19 :30 106 2281 VAC NO HELPER DUE TO WET 
23 :30 110 2283 VAC WEATHER. 

16/2 0 3 : 3 0 114 2285 VAC 
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I 2 WIRELINE & WELL TESTING S E R V I C E 

P T Y 1 

«'mm 
138 WEST BEACH BOAO MARLESTON SA 5033 POSTAL ADDRESS: PO BOX 354 COWAND1LLA 5033 

Well: NULLA J 1 ( P a t c h a w a r r a ) oate:... 16/2/87. 

Lubricator Data: Operator M. M u e l l e r 

Pressure with D.W.T. In 2237 Out 2287 

Time Pressured 16:41. .12/2/87 Time Depressured....08:00... 16/2/87. 

Time Run in Hole 1 7 : 1 5 . . 1 2 / 2 / 8 7 T i m e o f f ^ 07:00___ 16/2/87_ 

Bomb No. 1 Data Bomb No. 2 Data 

Element No. and Range 
59451 x 5000 60322 x 5000 

Recorder No. •, 
13028 12592 

Clock and Lead Screw Data , . r 
E19379 x 72 h r 1 5 . t l s E19380 x 72 h r 15 t l s 

Engage Stylus D a t e :12/2/87 T i m e : 16*34 
D a , e : 12/2/87 T i m e : 16 :34 

Disengage D a t e :16/2/87 T i m e : 19 :20 D a? e : 16/2/87 T i m e : 1 9 : 2 0 

Remarks:. . : .M.B.H.T., 2 5 6 ° F 

Well-Head Data for Final Build-up 

m 7 Time Hours shut-in 
Time 

Wellhead 
P.S.I.G. 

Casing 
P.S.I.G. 

Wellhead 
Temp. Remarks 

1 6 / 2 0 7 : 0 0 2 2 8 7 VAC P . O . O . H . 

0 7 : 2 5 VAC ARRIVE LUB. 
0 7 : 3 0 1 1 8 2 2 8 7 VAC 
0 8 : 0 0 DEP LUB & AWAIT 
1 1 : 3 0 1 2 2 2 2 8 9 VAC HELPER FROM MOOMBA. 

1 5 : 3 0 1 2 6 2 2 9 3 VAC TO REDRESS BOMBS 
1 9 : 3 0 1 3 0 2 2 9 2 VAC & "RE-RUN. 

i 
i 

i ! 
J 



truirU 0 0 0 1 0 8 
TELEPHONE (08) 354 0488 TELEX AA87183 

P T V 
L T D i 

WIRELINE & WELL TESTING S E R V I C E 

138 WEST BEACH ROAO MARLESTON SA S033 POSTAL ADDRESS; PO BOX 3M COWANDILLA 5033 

Well: .NULLA. #1 . (Patchawarra) Date:..16/2/87 

Lubricator Data: Operator M-. M u e l l e r 

Pressure with D.W.T. In 229.2. out 2310 

Time Pressured 19:40 16/2/87 Time Depressured 16 :18 .18/2/87 

Time Run in Hole 20:10 16/2/87 T | m e of f ^ ^ 15 :30 . . .1.8/2/87. 

Bomb No. 1 Data Bomb No. 2 Data 

Element No. and Range 59451 x 5000 
60322 x 5000 

Recorder No. 13028 12592 

Clock and Lead Screw Data E19379 x 72 h r . 15 t l s E19380 x 72 h r 15 t l s 

Engage Stylus Date: 16/2/87Time: 19:33 Date: 16/2/87 Time. 1 9 : 3 3 

Disengage Date: 18/2/87Time: 16:28 Date: 18/2/87 Time: 16:28 

Remarks:....,M.-B.H.T. 256 ° F 

Well-Head Data for Final Build-up 
1987 
Date Time Hours shut-in 

Time 
Wellhead 
P.S.I.G. 

Casing 
P.S.I.G. 

Wellhead 
Temp. Remarks 

16/2 20:10 V A r RIH WITH AMERADAS 

20:35 2291 VAC O N B O T T O M R ? R 4 ' K R ' 

23:30 134 2293 VAC 
17/2 03:30 138 2295 VAC 

07:30 142 2296 VAC 
11:30 146 2299 VAC 
15:30 150 2302 VAC 

19:30 154 2302 VAC 

23:30 158 2304 VAC 

18/2 03 :30 162 2304 VAC 

07:30 166 2306 VAC -

11:30 170 2306 VAC 
- 15:30 174 2309 VAC P . O . O . H . 

15:48 2309 VAC LUB 

16:18 DEPRESSURE LUR. 

END OF I UILD UP. 

STATIC GRADIENT TO BE DONI WHEN ROA DS 

TO LEASE DRY OUT. 
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N U L L A F I E L D 

W E L L # 1 

F U L L W E L L S T R E A M A N A L Y S I S 

R e c o m b i n e d r e s e r v o i r f l u i d c o m p o s i t i o n c a l c u l a t e d f r o m h i g h p r e s s u r e o i l 
; f o l l o w s : -

COMPONENT MOLE % 

N 2 0.89 

CO 2 20.64 

C1 55.83 

c 2 11.72 

C 3 5.04 

i c 4 1.01 

NC 4 1.23 

1C 5 0.49 

NC 5 0.46 

C 6 0.57 

C 7 0.58 

C 8 0.76 

c 9 0.31 
r 
U10 0.19 

C11 0.10 

C12 0.06 

C13 0.04 

C14 0.03 

C15 0.02 

C16 0.01 

C 1 7 0.01 

C18 0.01 

1 0 0 . 0 0 
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N U L L A N O . 1 
P A T C H A W A R R A 8 3 - 1 A N D 8 3 - 6 R E S E R V O I R S 

P R O D U C T I O N T E S T A N A L Y S I S 

P R E P A R E D B Y : L . BARRO 

D A T E : MAY 1 9 8 7 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 

O O O i l l 
P a g e 2 

SUMMARY 

W e l l t e s t i n g w o r k t o c o n f i r m h y d r o c a r b o n t y p e and o b t a i n d e l i v e r a b i l i t y / 

r e s e r v o i r p a r a m e t e r s was p e r f o r m e d on N u l l a #1 ( P a t c h a w a r r a 8 3 - 1 and 8 3 - 6 

r e s e r v o i r s ) o v e r t h e p e r i o d 2 - 1 8 F e b r u a r y 1 9 8 7 . 

S e p a r a t o r o i l and gas s a m p l e s w e r e m a t h e m a t i c a l l y r e c o m b i n e d t o g i v e a f u l l 
w e l l s t r e a m c o m p o s i t i o n w h i c h was u s e d t o a n a l y t i c a l l y p r e d i c t t h e N u l l a 
P a t c h a w a r r a p h a s e e n v e l o p e . T h e r e s u l t s o b t a i n e d s u g g e s t t h a t t h e r e s e r v o i r 
f l u i d i s a gas c o n d e n s a t e . H o w e v e r , w e l l s t a b i l i z a t i o n and s a m p l i n g 
p r o b l e m s p l a c e t h e r e l i a b i l i t y o f t h e P V T r e s u l t s i n d o u b t . 

T h e w e l l was f l o w e d t o c l e a n u p f o r 36 h o u r s b e f o r e c o n d u c t i n g a 4 p o i n t 
m o d i f i e d i s o c h r o n a l t e s t ( 4 P M I T ) and e x t e n d e d f l o w t e s t . T e s t r e s u l t s 
p r e d i c t t h e A O F o f N u l l a #1 i n t h e r a n g e 1 9 . 5 - 2 3 . 7 MMSCFD. 

T h e e x t e n d e d f l o w t e s t e x p e r i e n c e d v a r i a t i o n i n t h e c o n d e n s a t e / d r y gas 
r a t i o f r o m 30 t o 80 b b l / m m s c f as a r e s u l t o f s e p a r a t o r p r e s s u r e 
f l u c t u a t i o n s ( 5 5 0 t o 4 8 0 p s i g ) . T h e t h e o r e c t i c a l maximum c o n d e n s a t e y i e l d 
( C g + ) c a l c u l a t e d f r o m t h e FWS c o m p o s i t i o n i s 4 0 b b l / m m s c f . S i n c e y i e l d s o f 
up t o 7 9 b b l / m m s c f w e r e a c t u a l l y o b t a i n e d i n t h e f i e l d , t h e v a l i d i t y o f t h e 
s e p a r a t o r s a m p l e s ( o r L G R ) a r e q u e s t i o n a b l e . 

T h e w e l l was s h u t - i n a f t e r a f l o w p e r i o d o f 6 1 . 5 h o u r s and t h e p r e s s u r e 
b u i l d - u p a n a l y s e d u s i n g H o r n e r t e c h n i q u e s . T h e f l o w c a p a c i t y o f t h e 8 3 - 1 
and 8 3 - 6 r e s e r v o i r i s e s t i m a t e d a t 639 m d - f t . T h i s r e s u l t s i n an a v e r a g e 
p e r m e a b i l i t y o f 1 9 . 4 md f o r 33 f e e t o f p a y . A m e c h a n i c a l s k i n o f - 3 . 6 was 
e s t i m a t e d u s i n g t h e 4 P M I T d e t e r m i n e d t u r b u l e n t f l o w f a c t o r o f 3 . 1 x 1 0 4 

m s c f d " * . 

T h e i n d i v i d u a l p r o p e r t i e s o f t h e t w o r e s e r v o i r s a r e n o t known s i n c e an 
o p e n - h o l e DST p r e c l u d e d a n a l y s i s o f t h e 8 3 - 1 r e s e r v o i r . H o w e v e r , i t may be 
c o n c l u d e d t h a t t h e r e i s a s i g n i f i c a n t v a r i a t i o n b e t w e e n r e s e r v o i r 
p e r m e a b i l i t i e s s i n c e t h e r e s e r v o i r has t a k e n a v e r y l o n g t i m e t o r e t u r n t o 
i t s i n i t i a l p r e s s u r e ( s e e d i s c u s s i o n ) . 

I t i s recommended t h a t t h e d e l i v e r a b i l i t y / r e s e r v o i r p a r a m e t e r r e s u l t s 
p r e s e n t e d i n t h i s r e p o r t be u s e d t o p r e p a r e r e s e r v o i r s i m u l a t i o n m o d e l s . 
T h e s e m o d e l s can be u s e d t o make gas d e l i v e r a b i l i t y p r e d i c t i o n s f r o m N u l l a 
#1 f o r gas c o n t r a c t p u r p o s e s . 



N U L L A # 1 P R O D U C T I O N T E S T A N A L Y S I S 

0 0 - 0 0 0 1 1 2 
P a g e 20 

T A B L E O F C O N T E N T S 
P A G E 

2 . I N T R O D U C T I O N 5 

3 . R E S U L T S 6 

T A B L E 1 : D E L I V E R A B I L I T Y P R E D I C T I O N S 
T A B L E 2 : R E S E R V O I R P A R A M E T E R S 
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N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 

0 0 - 0 0 0 1 1 4 
P a g e 20 

I N T R O D U C T I O N 

N u l l a #1 was d r i l l e d o v e r t h e p e r i o d 1 2 S e p t e m b e r - 7 O c t o b e r 1 9 8 5 as an 
e x p l o r a t i o n w e l l d e s i g n e d t o t e s t t h e o i l p o t e n t i a l o f t h e H u t t o n S a n d s t o n e 
and t h e T i r r a w a r r a S a n d s t o n e as w e l l as t h e g a s / l i q u i d s p o t e n t i a l o f t h e 
P a t c h a w a r r a f o r m a t i o n . T h e T o o l a c h e e f o r m a t i o n r e p r e s e n t e d a s e c o n d a r y gas 
t a r g e t . F o u r D S T ' s w e r e c o n d u c t e d a t N u l l a # 1 , a l l w i t h i n t h e P a t c h a w a r r a 
f o r m a t i o n . D S T #1 ( 8 1 1 0 - 8 1 5 3 f t K B ) was a m i s r u n . DST #2 o v e r t h e 8 3 - 1 sand 
( 8 2 8 7 - 8 3 4 1 ) f l o w e d gas a t a r e p o r t e d 6 . 5 mmscfd ( h i g h l y q u e s t i o n a b l e due t o 
p r e s s u r e g a u g e p r o b l e m s ) . DST #3 o v e r t h e 8 3 - 6 s a n d ( 8 3 5 6 - 8 4 2 3 f t K B ) 
f l o w e d gas a t 3 . 7 m m s c f d . DST #4 ( 8 4 9 6 - 8 5 6 4 f t K B ) f l o w e d gas a t R T S T M . 

T o e n h a n c e t h e r e l i a b i l i t y o f gas d e l i v e r a b i l i t y p r e d i c t i o n s f o r i n c l u s i o n 
i n t o p o s s i b l e n o n - s u b j e c t a r e a gas c o n t r a c t s , i t i s n e c e s s a r y t o c o n f i r m 
r e s e r v e s and o b t a i n P V T / d e l i v e r a b i l i t y / r e s e r v o i r p a r a m e t e r d a t a f r o m a 
number o f PSW B l o c k w e l l s . T h e N u l l a #1 P a t c h a w a r r a 8 3 - 1 and 8 3 - 6 
r e s e r v o i r s w e r e t e s t e d f o r d e t e r m i n a t i o n o f r e s e r v o i r f l u i d t y p e and 
d e l i v e r a b i l i t y / r e s e r v o i r p a r a m e t e r s . 

T h i s r e p o r t p r e s e n t s t h e raw d a t a and i n t e r p r e t e d r e s u l t s f r o m t h e 4 p o i n t 
m o d i f i e d i s o c h r o n a l / e x t e n d e d f l o w t e s t . T h e e x p e r t e s t raw d a t a r e p o r t i s 
i n c l u d e d as a s e p a r a t e a t t a c h m e n t . 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 
O O O l 

P a g e 6 

R E S U L T S 

T A B L E 1 

S t a b i l i z e d D e l i v e r a b i l i t y E q u a t i o n : 

i . e : 

m ( P R ) - m ( P w f ) = aq + b q * 

7 5 6 - m ( P w f ) = 2 0 . 1 4 q + 0 . 5 0 q 2 

A O F = 2 3 . 7 mmscfd ( L I T A n a l y s i s ) 

A O F = 1 9 . 5 mmscfd ( P r e s s u r e S q u a r e d 
A n a l y s i s ) 

T A B L E 2 

R E S E R V O I R AND W E L L P A R A M E T E R S 

P A R A M E T E R 

T E S T 
C O M B I N E D PATCHAWARRA 
E X T E N D E D F L O W B U I L D U P 

PATCHAWARRA 8 3 - 6 
O P E N - H O L E B U I L D U P 

F l o w C a p a c i t y ( m d - f t ) 
N e t P a y * ( f t ) 
P e r m e a b i l i t y (md) 

T o t a l S k i n 
M e c h a n i c a l S k i n 
T u r b u l e n t F l o w F a c t o r , 
T i m e t o P s e u d o S t e a d y S a t e ( h r s ) 
T i m e t o E n d W e l l b o r e S t o r a g e ( h r s ) 
R a d i u s o f I n v e s t i g a t i o n ( f t ) 
E x t r a p o l a t e d B u i l d u p P r e s s u r e * p s i g 
I n i t i a l R e s e r v o i r P r e s s u r e * * ( p s i g ) 

639 
33 

1 9 . 4 
- 0 . 5 
- 3 . 6 

3 . 1 x l 0 ~ 4 

86 
<0.08 

2 1 2 4 
N . A . 
3650 

2 8 . 9 
1 4 

2 . 1 
0 

65 
3663 

* A t d a t u m o f 8284 f t KB 
* * S t a t i c g r a d i e n t , 2 F e b r u a r y 1 9 8 7 a t 8 2 8 4 f t KB 

N O T E : T h e P a t c h a w a r r a 8 3 - 1 s a n d was t e s t e d o p e n - h o l e by DST #2 b u t was 
u n s u c c e s s f u l due t o t h e i n a b i l i t y o f t h e t e s t t o o l t o c l o s e . 
A d d i t i o n a l l y , a r e l i a b l e e s t i m a t e o f f l o w r a t e i s n o t a v a i l a b l e due 
t o a f a u l t y s u r f a c e p r e s s u r e g a u g e . Rough e s t i m a t e was 6 . 5 MMSCFD 
on a d e c l i n i n g r a t e ( r e a d a f t e r a t t e m p t e d t o o l c l o s u r e ) . 
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N U L L A # 1 P R O D U C T I O N T E S T A N A L Y S I S 

0 0 - 0 0 0 1 2 1 
P a g e 20 

D I S C U S S I O N 
P V T P r o p e r t i e s 

A P - T p h a s e e n v e l o p e was g e n e r a t e d f r o m t h e f u l l w e l l s t r e a m ( F W S ) 
c o m p o s i t i o n w h i c h was c a l c u l a t e d by m a t h e m a t i c a l l y r e c o m b i n i n g t h e 
s e p a r a t o r h i g h p r e s s u r e o i l and gas a n a l y s e s . F i g u r e 1 , r e s u l t s s e c t i o n , 
s u m m a r i s e s t h e N u l l a P a t c h a w a r r a r e s e r v o i r P V T p r o p e r t i e s . S i n c e t h e 
r e s e r v o i r t e m p e r a t u r e ( 2 5 6 ° F ) i s l o c a t e d b e t w e e n t h e c r i t i c a l p o i n t ( 3 1 ° F ) 
and t h e c r i c o n d e n t h e r m ( 3 0 7 ° F ) , i t c o u l d be c o n c l u d e d t h a t t h e N u l l a 
P a t c h a w a r r a h y d r o c a r b o n i s a gas c o n d e n s a t e ( r e t r o g r a d e ) r e s e r v o i r . 

H o w e v e r , t h e r e i s an i n c o n s i s t e n c y b e t w e e n o b s e r v e d c o n d e n s a t e y i e l d s 
( A p p e n d i x D , f i g u r e 2 ) and t h e t h e o r e t i c a l maximum c o n d e n s a t e y i e l d 
c a l c u l a t e d f r o m t h e FWS c o m p o s i t i o n ( A p p e n d i x B , T a b l e 4 ) . T h e l a t t e r v a l u e 
o f 40 b b l / m m s c f c o m p a r e s t o o b s e r v e d c o n d e n s a t e y i e l d s as h i g h as 7 9 
b b l / m m s c f . C l e a r l y t h e FWS c o m p o s i t i o n i s n o t c o r r e c t w h i c h means t h a t 
e i t h e r t h e s e p a r a t o r s a m p l e s w e r e p o o r l y t a k e n o r t h e r e c o m b i n a t i o n o i l / g a s 
r a t i o was i n c o r r e c t . . 

I t i s b e l i e v e d t h a t p r o b l e m s w i t h s e p a r a t o r s a m p l i n g was r e s p o n s i b l e f o r 
t h e i n c o r r e c t FWS c o m p o s i t i o n . T h e s e p a r a t o r was r u n i n a 2 p h a s e mode 
s i n c e t h e w a t e r c o n t r o l v a l v e was n o t f u n c t i o n i n g . T h i s p r o b l e m was 
compounded when t h e l i q u i d s a m p l e was t a k e n f r o m an u n s a t i s f a c t o r y 
p o s i t i o n . I n s t e a d o f s a m p l i n g f r o m t h e o i l s i g h t g l a s s c o n n e c t i o n , t h e 
s a m p l e was t a k e n f r o m t h e l i q u i d o u t l e t l i n e . T h e s a m p l e was t h u s 
c o n t a m i n a t e d w i t h w a t e r . T h e r e s u l t s o f t h e s a m p l i n g v a l i d i t y c h e c k s 
p e r f o r m e d i n t h e l a b o r a t o r y a r e shown i n T a b l e 1 , A p p e n d i x B . 

D e l i v e r a b i l i t y P r e d i c t i o n s 

T a b l e 1 , r e s u l t s s e c t i o n , s u m m a r i s e s t h e s t a b i l i s e d d e l i v e r a b i l i t y e q u a t i o n 
o b t a i n e d f r o m t h e 4 p o i n t m o d i f i e d i s o c h r o n a l t e s t ( 4 P M I T ) . A p p e n d i x C 
c o n t a i n s a l l d a t a , p l o t s and c a l c u l a t i o n s p e r t a i n i n g t o t h e 4 P M I T . T h e t e s t 
was a n a l y s e d u s i n g t h e L I T and p r e s s u r e s q u a r e d m e t h o d s . F i g u r e s 2 ( A & B ) 
w h i c h r e p r e s e n t t h e r e s p e c t i v e r e s u l t s show t h e A O F t o be i n t h e r a n g e 
1 9 . 5 - 2 3 . 7 m m s c f d . E x a m i n a t i o n o f t h e l a m i n a r f l o w c o e f f i c i e n t ' a ' and t h e 
t u r b u l e n t f l o w c o e f f i c i e n t ' b ' , d e m o n s t r a t e t h a t t h e t o t a l r e s e r v o i r r e a l 
gas p s e u d o p r e s s u r e d r o p w o u l d , a t a r a t e o f 9 m m s c f d , be 18% due t o 
t u r b u l e n t e f f e c t s . 
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T h e raw gas d e l i v e r a b i l i t y c u r v e s , P f . v s . q and F T H P . v s . q a r e shown i n 
f u g u r e s 3 and 4 . T h e s e p l o t s can be u s e d t o p r e d i c t b o t t o m h o l e and f l o w i n g 
t u b i n g head p r e s s u r e s f o r d i f f e r e n t raw gas r a t e s . F o r e x a m p l e , a t a l i n e 
p r e s s u r e o f 1 2 0 0 p s i g , t h e e s t i m a t e d gas f l o w r a t e i s 1 2 m m s c f d . 

R e s e r v o i r P a r a m e t e r s 

T a b l e 2 , r e s u l t s s e c t i o n , s u m m a r i s e s t h e r e s e r v o i r and w e l l p a r a m e t e r s . A l l 
d a t a , p l o t s and c a l c u l a t i o n s p e r t a i n i n g t o t h e . e x t e n d e d f l o w t e s t a r e 
c o n t a i n e d i n A p p e n d i x D . T h e r e s u l t s o f t h e o p e n - h o l e D S T ' s a r e c o m p a r e d t o 
t h e r e s u l t s d e t e r m i n e d f r o m t h e c o m b i n e d P a t c h a w a r r a ( 8 3 - 1 and 8 3 - 6 ) 
e x t e n d e d f l o w b u i l d u p . A p r e c i s e c o m p a r i s o n i s n o t p o s s i b l e s i n c e o p e n - h o l e 
DST #2 ( 8 3 - 1 s a n d ) was a m e c h a n i c a l f a i l u r e . H o w e v e r a q u a l i t a t i v e 
e x a m i n a t i o n can be made. B o t t o m - h o l e p r e s s u r e d a t a f o r t h e t w o o p e n - h o l e 
D S T ' s a r e shown as f i g u r e s 7 ( A £ B ) , A p p e n d i x D . T h e drawdown e x p e r i e n c e d 
d u r i n g t h e 8 3 - 1 t e s t was a b o u t 1 / 3 o f t h e 8 3 - 6 d r a w d o w n , s u g g e s t i n g t h a t 
i t s f l o w r a t e was r o u g h l y 3 t i m e s g r e a t e r i . e . 3 x 3 . 7 = 1 1 m m s c f d . T h e 
s e p a r a t e o p e n - h o l e r a t e s t h u s b e g i n t o e q u a t e t o t h e c a s e d - h o l e e x t e n d e d 
f l o w r a t e s . 

T h e kh d e t e r m i n e d f r o m t h e e x t e n d e d f l o w t e s t i s e s t i m a t e d a t 639 m d - f t . 
T h i s v a l u e i s b a s e d on a H o r n e r s e m i - l o g s t r a i g h t l i n e shown i n F i g u r e 6 . 
T h e l i n e was f i t t e d a f t e r c h e c k i n g t h e P . v s . t p l o t t o e n s u r e t r a n s i e n t 
c o n d i t i o n s a p p l i e d ( a f t e r 1 . 5 h o u r s ) . W e l l b o r e s t o r a g e was l e s s t h a n 0 . 0 8 
h r s h e n c e e a r l y t i m e d a t a can be c o n s i d e r e d r e l i a b l e . D a t a a f t e r a H o r n e r 
t i m e o f 8 i s c o n s i d e r e d t o r e p r e s e n t l a t e t i m e d a t a and i s p r o b a b l y b e i n g 
i n f l u e n c e d by t h e t w o r e s e r v o i r l a y e r i n g e f f e c t ( r e f e r e n c e 5 and 6 ) . A 
s e m i - l o g s t r a i g h t l i n e o f s i m i l a r s l o p e was f i t t e d t o t h e d r a w - d o w n p l o t 
f o r t h e same t i m e i n t e r v a l . 

B a s e d on t h e mapped 33 f e e t o f p a y , t h e e s t i m a t e d a v e r a g e p e r m e a b i l i t y o f 
t h e t w o r e s e r v o i r s i s 1 9 . 4 md. M e c h a n i c a l s k i n o f - 3 . 6 was c a l c u l a t e d by 
a p p l y i n g t h e t u r b u l e n t f l o w f a c t o r o f 3 . 1 x 1 0 ~ ^ m s c f d " * t o t h e f i n a l 
e s t i m a t e d raw gas f l o w r a t e o f 9 . 8 m m s c f d . I t may be c o n c l u d e d t h a t t h e 
N u l l a P a t c h a w a r r a 8 3 - 1 and 8 3 - 6 r e s e r v o i r s a r e undamaged and t h a t t u r b u l e n t 
f l o w e f f e c t s do n o t c o n t r i b u t e s i g n i f i c a n t l y t o t h e o v e r a l l p r e s s u r e d r o p . 
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T h e p l o t o f P f . v s . t s u g g e s t s t h e w e l l was n o t p r o d u c e d t o p s e u d o s t e a d y 

s t a t e s i n c e t h e p l o t e x h i b i t s c u r v a t u r e f o r t h e e n t i r e 6 1 . 5 h o u r f l o w 

p e r i o d . H o w e v e r , t h e r a d i u s o f i n v e s t i g a t i o n ( 2 1 2 4 f t ) e x c e e d s t h e 2P O G I P 

z e r o c o n t o u r r a d i u s o f 1 8 6 1 f t s u g g e s t i n g t h a t p s e u d o - s t e a d y s t a t e 

c o n d i t i o n s s h o u l d a p p l y . 

T h e w e l l w o u l d h a v e t o be f l o w e d f o r a l o n g e r d u r a t i o n , u n t i l d P w f / d t i s 
c o n s t a n t o v e r a s u b s t a n t i a l p e r i o d , b e f o r e d e f i n i t i v e c o n c l u s i o n s can be 
made. I f t h e c a l c u l a t e d r a d i u s o f i n v e s t i g a t i o n i s c o r r e c t , t h e c u r r e n t l y 
mapped 2P O G I P can be c o n s i d e r e d c o n s e r v a t i v e . 

T h e H o r n e r p l o t d e m o n s t r a t e s t h a t t h e t i m e r e q u i r e d f o r t h e r e s e r v o i r 
s y s t e m t o r e t u r n t o i t s i n i t i a l r e s e r v o i r p r e s s u r e o f 3650 p s i g i s 
e x t r a o r d i n a r i l y l o n g . A f t e r 964 h o u r s , r e s e r v o i r p r e s s u r e was m e a s u r e d a t 
3 5 7 8 p s i g , s t i l l 7 2 p s i g b e l o w i n i t i a l r e s e r v o i r p r e s s u r e . As n o t e d i n 
r e f e r e n c e s 5 and 6 , t h i s phenomonen i s i n d i c a t i v e o f a l a y e r e d r e s e r v o i r 
s y s t e m w h e r e t h e r e i s a s i g n i f i c a n t p e r m e a b i l i t y c o n t r a s t b e t w e e n l a y e r s . 
T h i s adds w e i g h t t o t h e a r g u m e n t t h a t t h e 8 3 - 1 r e s e r v o i r p o s s e s s e s s u p e r i o r 
r e s e r v o i r q u a l i t y - a kh o f a b o u t 600 m d - f t compared t o a kh f o r t h e 8 3 - 6 
r e s e r v o i r o f a b o u t 30 m d - f t . 
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C O N C L U S I O N S 
1 . S e p a r a t o r o i l and gas s a m p l e s w e r e m a t h e m a t i c a l l y r e c o m b i n e d t o g i v e 

a f u l l w e l l s t r e a m c o m p o s i t i o n w h i c h was u s e d t o p r e d i c t t h e N u l l a 
P a t c h a w a r r a h y d r o c a r b o n P - T p h a s e e n v e l o p e . A l t h o u g h t h i s p l o t 
i n d i c a t e s t h a t t h e h y d r o c a r b o n i s a gas c o n d e n s a t e ( r e t r o g r a d e ) 
f l u i d , p r o b l e m s a s s o c i a t e d w i t h s e p a r a t o r s a m p l i n g p l a c e a l l 
s u b s e q u e n t P V T w o r k i n t h e d o u b t f u l c a t e g o r y . 

2 . T h e s t a b i l i z e d A O F o f N u l l a #1 P a t c h a w a r r a r e s e r v o i r i s e s t i m a t e d i n 
t h e r a n g e 1 9 . 5 - 2 3 . 7 mmscfd. 

3 . F o r a gas r a t e o f 9 m m s c f d , t u r b u l e n t f l o w e f f e c t s r e p r e s e n t 18% o f 
t o t a l p r e s s u r e d r o p f r o m N u l l a # 1 . T h e t u r b u l e n t f l o w f a c t o r i s 
c a l c u l a t e d a t 3 . 1 x 1 0 ~ 4 m s c f d 

4 . B o t t o m - h o l e f l o w i n g p r e s s u r e b e h a v i o u r d u r i n g t h e e x t e n d e d f l o w t e s t 
s u g g e s t s t h a t t h e f l o w r e g i m e d i d n o t r e a c h p s e u d o - s t e a d y s t a t e 
c o n d i t i o n s . 

5 . T h e c a l c u l a t e d r a d i u s o f i n v e s t i g a t i o n e x c e e d e d t h e p r o v e d and 
p r o b a b l e r e s e r v o i r b o u n d a r y r a d i u s w h i c h i n d i c a t e s t h a t t h e c u r r e n t l y 
mapped 2P O G I P c a n be c o n s i d e r e d c o n s e r v a t i v e . 

6 . T h e e x t e n d e d f l o w / b u i l d u p was a n a l y s e d u s i n g a H o r n e r p l o t and 
r e s u l t e d i n a kh f o r t h e c o m b i n e d P a t c h a w a r r a 8 3 - 1 and 8 3 - 6 
r e s e r v o i r s o f 639 m d - f t . A c o m p a r i s o n c o u l d n o t be made t o o p e n - h o l e 
DST r e s u l t s s i n c e a m e c h a n i c a l f a i l u r e p r e v e n t e d t h e 8 3 - 1 DST f r o m 
b e i n g a n a l y s e d . 

7 . T h e e s t i m a t e d a v e r a g e p e r m e a b i l i t y f o r t h e c o m b i n e d r e s e r v o i r s i s 
1 9 . 4 md. M e c h a n i c a l s k i n i s e s t i m a t e d a t - 3 . 6 w h i c h s u g g e s t s t h a t t h e 
P a t c h a w a r r a r e s e r v o i r s a r e n o t d a m a g e d . 

8 . T h e t i m e f o r t h e r e s e r v o i r s y s t e m t o r e t u r n t o i n i t i a l p r e s s u r e a f t e r 
t h e e x t e n d e d f l o w i s e x t r a o r d i n a r i l y l o n g . T h i s phenomonen i s 
e x p e r i e n c e d i n l a y e r e d r e s e r v o i r s y s t e m s w h e r e t h e r e i s a s i g n i f i c a n t 
p e r m e a b i l i t y c o n s t r a s t b e t w e e n l a y e r s . N o t i n g t h i s and c o n s i d e r i n g 
a l l o t h e r t e s t d a t a i t may be c o n c l u d e d t h a t t h e P a t c h a w a r r a 8 3 - 1 
sand i s a s u p e r i o r q u a l i t y r e s e r v o i r . 
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R E C O M M E N D A T I O N S 

1 . As a r e s u l t o f q u e s t i o n a b l e s e p a r a t o r s a m p l i n g , t h e N u l l a P a t c h a w a r r a 
r e s e r v o i r P V T p r o p e r t i e s r e m a i n u n d e t e r m i n e d . F u t u r e w e l l t e s t s 
s h o u l d pay s t r i c t a t t e n t i o n t o t h e s a m p l i n g p r a c t i c e s recommended by 
t h e O p e r a t o r . U n t i l t h e i s s u e i s r e s o l v e d , i t i s recommended t h a t f o r 
N u l l a , a c o n d e n s a t e y i e l d o f 40 b b l / m m s c f s h o u l d be u s e d f o r e c o n o m i c 
e v a l u a t i o n p u r p o s e s . 

2 . T h e d e l i v e r a b i l i t y and r e s e r v o i r p a r a m e t e r r e s u l t s p r e s e n t e d i n t h i s 
r e p o r t s h o u l d be u s e d f o r s u b s e q u e n t p r e p a r a t i o n o f r e s e r v o i r 
s i m u l a t i o n m o d e l s . T h e s e m o d e l s can t h e n be u s e d t o make gas 
d e l i v e r a b i l i t y p r e d i c t i o n s f r o m N u l l a #1 f o r gas c o n t r a c t p u r p o s e s . 
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N O M E N C L A T U R E 

2 
a^. = T r a n s i e n t l a m i n a r f l o w c o e f f i c i e n t ( p s i / c p / m m s c f d ) 

2 
a = L a m i n a r f l o w c o e f f i c i e n t ( p s i / c p / m m s c f d ) 

2 ? 
b = T u r b u l e n t f l o w c o e f f i c i e n t ( p s i / c p / m m s c f d ) 
Bg = Gas f o r m a t i o n v o l u m e f a c t o r ( r b / m s c f ) 
C = W e l l b o r e s t o r a g e c o n s t a n t ( b b l / p s i ) 
Cg = Gas c o m p r e s s i b i l i t y ( p s i ) 
C t = T o t a l c o m p r e s s i b i l i t y ( p s i " 1 ) 
D = T u r b u l e n t f l o w f a c t o r ( m s c f d ) 
h = F o r m a t i o n t h i c k n e s s ( f t ) 
k = F o r m a t i o n p e r m e a b i l i t y (md) 
m = s l o p e o f s e m i - l o g s t r a i g h t l i n e 
m ( P ) = R e a l gas p s e u d o p r e s s u r e ( p s i / c P ) 
P = R e s e r v o i r p r e s s u r e ( p s i ) 
P D = D i m e n s i o n l e s s p r e s s u r e 
P w ^ = f l o w i n g b o t t o m h o l e p r e s s u r e ( p s i ) 
P w s = S h u t - i n b o t t o m h o l e p r e s s u r e ( p s i ) 
q = P r o d u c t i o n r a t e (mmscfd o r m s c f d ) 
r = W e l l b o r e r a d i u s ( f t ) 
r . = R e s e r v o i r d r a i n a g e r a d i u s ( f t ) 
S = T o t a l s k i n f a c t o r 
S = M e c h a n i c a l S k i n 
T = R e s e r v o i r t e m p e r a t u r e ( ° R ) 
t = F l o w t i m e ( h r s ) 
t p = H o r n e r p r o d u c i n g t i m e ( h r s ) 
t p ^ ? D i m e n s i o n l e s s t i m e 

^ = S h u t - i n t i m e ( h r s ) 
%/bs = t 0 e n c * w e ^ b o r e s t o r a 9 e ( h r s ) 
u = V i s c o s t i y ( c p ) 
Z = Z - f a c t o r 
0 = P o r o s i t y f r a c t i o n 
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l a y e r e d R e s e r v o i r s W i t h o u t C r o s s f l o w . J . P e t . T e c h . ( J a n u a r y 1 9 7 2 ) 
2 7 - 3 7 , T r a n s A I M E 2 5 3 . 

6 . C o b b , W . M . , R a m e y , H . J . , M i l l e r , F . G . : W e l l - T e s t A n a l y s i s f o r W e l l s 

P r o d u c i n g C o m m i n g l e d - Z o n e s J . P e t . T e c h . ( J a n u a r y 1 9 7 2 ) 2 7 - 3 7 , T r a n s 

A I M E 2 5 3 . 

7 . B u r g e s s . L . E . L . and M o r g a n L . : N u l l a F i e l d G a s - I n - P l a c e R e p o r t , 
D e l h i P e t r o l e u m P t y . L t d . , O c t o b e r 1 9 8 6 . 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 

0 0 - 0 0 0 1 2 8 
P a g e 20 

A P P E N D I X A 
G E N E R A L 
T A B L E 1 

O P E R A T I O N S SUMMARY 

6 J a n u a r y 1 9 8 7 Move i n s e r v i c e - r i g and r i g u p . 

7 - 1 1 J a n u a r y 1 9 8 7 

1 1 J a n u a r y 1 9 8 7 

P e r f o r a t e P a t c h a w a r r a s a n d s , 8 3 1 4 - 8 3 4 0 and 
8 3 6 0 - 8 3 8 6 f t KB w i t h 4 " c a s i n g guns a t 4 S P F . 
C o m p l e t e w e l l w i t h p e r m a n e n t p a c k e r and 2 - 7 / 8 " , 6 . 5 

l b / f t , A B - M o d i f i e d , J - 5 5 T U B I N G . 
Swab w e l l i n ; c l e a n up f l o w ( e s t i m a t e ) , 3 . 3 MMSCFD, 

2 2 5 0 p s i g F T H P . 

R e l e a s e s e r v i c e - r i g . 

2 - 3 F e b r u a r y 1 9 8 7 Move i n P r o d u c t i o n t e s t e q u i p m e n t and r i g u p . 

4 - 6 F e b r u a r y 1 9 8 7 F l o w w e l l t o c l e a n u p . 

6 - 7 F e b r u a r y 1 9 8 7 W e l l s h u t - i n , 

7 F e b r u a r y 1 9 8 7 R I H w i t h ameradas and hang a t 8284 f t K B . 

7 - 8 F e b r u a r y 1 9 8 7 
8 F e b r u a r y 1 9 8 7 

8 - 1 1 F e b r u a r y 1 9 8 7 

P e r f o r m 4 P M I T . 

POH w i t h a m e r a d a s . C h a n g e o u t c h a r t s and R I H and 
hang a t 8 2 8 4 f t K B . 
O p e n w e l l a t 2000 h r s f o r e x t e n d e d r a t e t e s t . 
F l o w w e l l on e x t e n d e d r a t e . F i n a l r a t e s , 9 . 3 2 
MMSCFD, 4 7 4 BCPD a t F T H P o f 1 6 8 0 p s i g . 

1 1 F e b r u a r y 1 9 8 7 S h u t - i n w e l l a t 0930 h o u r s . 

1 1 - 1 8 F e b r u a r y 1 9 8 7 M o n i t o r b o t t o m - h o l e p r e s s u r e b u i l d u p . 

1 8 F e b r u a r y 1 9 8 7 

23 M a r c h 1 9 8 7 

POH w i t h a m e r a d a s . T e m p o r a r y r i g down ( d u e t o 

s e v e r e f l o o d i n g ) . 
R I H w i t h ameradas f o r s t a t i c p r e s s u r e g r a d i e n t . 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 

0 0 - 0 1 2 9 
P a g e 2 0 

A P P E N D I X A 
G E N E R A L 
T A B L E 2 

W E L L D A T A 

L O C A T I O N : L a t i t u d e : 2 7 ° 4 6 ' 5 1 . 9 " S 
L o n g i t u d e : 1 3 9 ° 4 3 ' 1 1 . 4 " E 

E L E V A T I O N : G r o u n d L e v e l : 82 f t A S L 
K e l l y B u s h i n g : 1 0 2 f t A S L 

C A S I N G S I Z E : S u r f a c e - 1 3 - 3 / 8 " , 48 l b / f t , H - 4 0 , STSC t o 5 6 2 ' 
I n t e r m e d i a t e - 9 - 5 / 8 " , 36 l b / f t , J - 5 5 L T & C t o 5 3 6 2 ' 
P r o d u c t i o n - 7 " , 2 3 / 2 6 l b / f t , J - 5 5 / N - 8 0 , L T & C t o 8 9 1 2 ' 

T U B I N G S I Z E : 2 - 7 / 8 " AB m o d i f i e d J - 5 5 , 6 . 5 l b / f t t o 8 1 4 8 f t KB 

MINIMUM I . D . 2 . 2 0 5 " 

P . B . T . D . : 8 8 7 7 f t KB 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 

O O O i 
P a g e 2 1 

A P P E N D I X A 
G E N E R A L 
T A B L E 3 

L O G A N A L Y S I S 

PATCHAWARRA I N T E R V A L A V 0 (%) A Y S g ( % ) N E T P A Y ( F T ) 
SAND f t KB . 

8 3 - 1 8 3 1 5 - 8 3 3 4 1 2 . 8 5 5 . 0 1 9 

8 3 - 6 8 3 6 9 - 8 3 8 4 1 0 . 8 4 0 . 0 1 4 

T o t a l S y s t e m 1 2 . 0 4 8 . 6 33 



0 0 0 1 
N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S P a g e 32 

A P P E N D I X A 
G E N E R A L 
T A B L E 4 

P R O D U C T I O N D A T A 

P E R I O D D U R A T I O N P E R I O D P R O D U C T I O N 

( h r s ) 
G A S C O N D E N S A T E M A T E R 

MMSCF B B L B B L 

C l e a n u p F l o w 36 1 0 . 7 9 4 2 1 . 2 1 2 2 . 8 8 

4 P M I T 16 4 . 5 7 2 5 2 . 9 8 1 0 . 1 7 

E x t e n d e d F l o w 6 1 . 5 2 4 . 9 1 1 1 9 9 . 6 3 5 7 . 6 3 

T O T A L S : 4 0 . 2 7 1 8 7 3 . 8 2 9 0 . 6 8 





0 0 0 1 3 3 Page 24 

NOTE = All depths in ft KB 

NOT TO SCALE Designed. S. HICKING m DELHI PETROLEUM PTY LTD 
STANDARD SINGLE ZONE COMPLETION 

DOWNHOLE PRODUCTION EQUIPMENT 
Drown. E.H. COPPINS Dote FEBRUARY 1987 m DELHI PETROLEUM PTY LTD 

STANDARD SINGLE ZONE COMPLETION 
DOWNHOLE PRODUCTION EQUIPMENT Dwg tJo. 870P- I458 File No. R 0 - 4 6 m DELHI PETROLEUM PTY LTD 

STANDARD SINGLE ZONE COMPLETION 
DOWNHOLE PRODUCTION EQUIPMENT 

BASE OwgNo. 830P-QI77, Mite OP Fil« 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 

O O O i 
P a g e 2 5 

A P P E N D I X B 

R E C O M B I N A T I O N A N A L Y S I S AND R E A L G A S P S E U D O P R E S S U R E S 

T A B L E 1 

L I Q U I D S A M P L E S V A L I D I T Y C H E C K S 

B O T T L E N O . 1 1 1 6 / 7 7 9 2 1 4 / 2 9 0 1 1 1 6 / 4 0 3 

M e r c u r y r e m o v e d cc 7 9 88 5 1 

W a t e r r e m o v e d cc 0 109 7 2 

O p e n i n g P r e s s u r e p s i g 1 8 7 1 0 4 385 

O p e n i n g T e m p . °C 2 3 . 5 2 3 . 3 2 3 . 1 

A p p r o x . V o l a t 2000 p s i g 1 9 9 60 435 

B u b b l e P o i n t p s i g 542 5 5 1 

S e p a r a t o r P r e s s u r e p s i g 495 530 

S a m p l e c o n t a i n e d i n b o t t l e No . 1 1 1 6 / 4 0 3 was a n a l y s e d . 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 
0 0 - 0 0 0 1 3 5 

P a g e 20 

A P P E N D I X B 

R E C O M B I N A T I O N A N A L Y S I S AND R E A L G A S P S E U D O P R E S S U R E S 

T A B L E 2 

S E P A R A T O R AND STOCK T A N K A N A L Y S E S 

S E P A R A T O R STOCK T A N K L I B E R A T E D S E P A R A T O R FWS 
COMPONENT G A S L I Q U I D G A S L I Q U I D 

Z M O L E Z M O L E Z M O L E Z M O L E Z M O L E 

N2 0.94 0 . 0 0 

co2 21.40 0 . 0 0 

C1 58.25 0 . 0 0 

c 2 11.95 0 . 0 0 

C 3 4.85 1.87 

i c 4 0.88 1.57 
N C 4 0.98 4.18 
I C 5 0.28 4.82 
N C 5 0.23 6.06 

C6 0.14 13.35 

C 7 0.07 16.97 

C8 0.04 24.55 

C9 10.51 

C10 6.46 

C11 3.32 

C12 1.91 

C13 1.40 

C14 0.90 

C15 0.61 

C16 0.41 

C17 0.30 

C18 0 . 2 5 

C 1 9 0 . 1 4 

C20 0.08 

0 . 0 0 0 . 0 0 0 . 8 9 
1 4 . 5 9 5 . 9 5 2 0 . 6 4 

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

1 8 . 8 9 8 . 8 1 5 . 0 4 
6 . 3 5 3 . 5 2 1 . 0 1 

8 . 8 4 6 . 0 8 1 . 2 3 
3 . 9 9 4 . 4 8 0 . 4 9 

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

0 . 9 6 1 0 . 4 5 0 . 5 8 
0 . 4 0 1 4 . 7 1 0 . 7 6 

0 . 0 2 6 . 2 3 0 . 3 1 
3 . 8 2 0 . 1 9 

1 . 9 7 0 . 1 0 
1 . 1 3 0 . 0 6 

0 . 8 3 0 . 0 4 
0 . 5 3 0 . 0 3 
0 . 3 6 0 . 0 2 
0 . 2 4 0 . 0 1 

0 . 1 8 0 . 0 1 
0 . 1 5 0 . 0 1 

0 . 0 8 0 . 0 0 
0 . 0 5 0 . 0 0 



0 0 0 1 
N U L L A # 1 P R O D U C T I O N T E S T A N A L Y S I S P a g e 2 7 

A P P E N D I X B 
R E C O M B I N A T I O N A N A L Y S I S AND R E A L GAS P S E U D O P R E S S U R E S 

T A B L E 2 C O N T I N U E D 

S E P A R A T O R AND STOCK T A N K A N A L Y S E S 

C O M P O N E N T 
S E P A R A T O R 

G A S 
Z M O L E 

STOCK T A N K 
L I Q U I D 
Z M O L E 

L I B E R A T E D 
G A S 
Z M O L E 

S E P A R A T O R FWS 
L I Q U I D 
Z M O L E Z M O L E 

2 1 
C 2 2 
C 2 3 
C 2 4 
C 2 5 
C 2 6 + 

0 . 1 0 
0 . 0 7 
0 . 0 4 
0 . 0 5 
0 . 0 4 
0 . 0 4 

0 . 0 6 
0 . 0 4 
0 . 0 2 
0 . 0 3 
0 . 0 2 
0 . 0 2 

0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 0 

1 0 0 . 0 0 100.00 100.00 100.00 1 0 0 . 0 0 

MoT Wt 2 6 . 4 4 1 0 9 . 3 3 4 1 . 4 7 2 9 . 2 6 

G r a v i t y 
( A I R = 1 ) 0 . 9 1 2 1 . 4 3 1 

G r a v i t y 
( W a t e r = l ) 

Mol Wt c 2 0 + 

0 . 7 4 3 

288 288 

F l a s h GOR = 608 S C F / B B L a t 2 3 ° C 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 

0 0 - 0 0 0 1 3 7 
P a g e 20 

A P P E N D I X B 
R E C O M B I N A T I O N A N A L Y S I S AND R E A L 6 A S P S E U D O P R E S S U R E S 

T A B L E 3 

F U L L W E L L S T R E A M A N A L Y S I S 

R e c o m b i n e d r e s e r v o i r f l u i d c o m p o s i t i o n c a l c u l a t e d f r o m h i g h p r e s s u r e o i l 
and gas s a m p l e s as f o l l o w s : -

COMPONENT MOLE % 

N 2 0 . 8 9 

CO 2 2 0 . 6 4 

C 1 5 5 . 8 3 

C 2 1 1 . 7 2 

C 3 5 . 0 4 

i c 4 1 . 0 1 
N C 4 1 . 2 3 

1 C 5 0 . 4 9 
N C 5 0 . 4 6 

C 6 0 . 5 7 

C 7 0 . 5 8 

C 8 0 . 7 6 
c 9 0 . 3 1 

C 1 0 0 . 1 9 

C 1 1 0 . 1 0 

C 1 2 0 . 0 6 

C 1 3 0 . 0 4 

C 1 4 0 . 0 3 

C 1 5 0 . 0 2 

C 1 6 0 . 0 1 

C 1 7 0 . 0 1 

C 1 8 0 . 0 1 

1 0 0 . 0 0 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 

0 0 0 1 3 
P a g e 2 9 

A P P E N D I X B 

R E C O M B I N A T I O N A N A L Y S I S A N D R E A L G A S P S E U D O P R E S S U R E S 

T A B L E 4 

C O N D E N S A T E Y I E L D S 

COMPONENT M O L E L I Q U I D G A S R A T I O 
% b b l / m m s c f 

N 2 0 . 8 9 0 . 0 

C 0 2 2 0 . 6 4 0 . 0 

C 1 5 5 . 8 3 0 . 0 

c 2 1 1 . 7 2 5 5 . 6 1 

C 3 5 . 0 4 3 1 . 1 8 

i c 4 1 . 0 1 7 . 8 2 

N C 4 1 . 2 3 9 . 1 7 

I C 5 0 . 4 9 4 . 2 4 

N C 5 0 . 4 6 3 . 9 4 

C 6 0 . 5 7 5 . 5 5 

C 7 0 . 5 8 6 . 3 3 

C 8 + 1 . 5 4 2 0 . 5 2 

T O T A L 1 0 0 . 0 0 1 4 4 . 3 7 

( i ) V o l u m e o f C 3 / C 4 i n s t o c k t a n k l i q u i d i s c a l c u l a t e d a t 
4 . 8 % o f t o t a l s t o c k t a n k l i q u i d h e n c e assume c o n d e n s a t e 

i s C 5 + . 

( i i ) C o n d e n s a t e y i e l d ( C g + ) = 4 0 . 5 8 b b l / m m s c f 

N O T E : 

( i i i ) S o u r c e o f l i q u i d / g a s r a t i o i s D e h i G A S A N A L p r o g r a m . 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S E S 

A P P E N D I X B 
F U L L W E L L S T R E A M C O M P O S I T I O N AND R E A L GAS P S E U D O P R E S S U R E 

T A B L E g 

R E A L G A S PSEUDO P R E S S U R E S 

p u Z [ 2 P / u Z l [ 2 P / u Z ] A P [ 2 P 7 u Z ] X A P m ( P ) = £ 2 P ^ p 

( p s i a ) ( C P ) ( p s i a / c P ) ( p s i a 2 / c P ) p s i ( p s i a 2 / c P ) x 1 0 " 6 2 ^ U L 

( p s i a / c P ) x 1 0 -6 

250 0 . 0 1 3 2 0 . 9 7 3 9 38894 1 9 4 4 7 250 4 . 8 6 2 4 . 8 6 2 

500 0 . 0 1 3 6 0 . 9 4 8 8 7 7 4 9 7 5 8 1 9 6 250 1 4 . 5 4 9 1 9 . 4 1 1 

750 0 . 0 1 4 1 0 . 9 2 5 2 1 1 4 9 8 4 96240 250 2 4 . 0 6 0 4 3 . 4 7 1 

1000 0 . 0 1 4 7 0 . 9 0 3 5 150586 1 3 2 7 8 5 250 3 3 . 1 9 6 7 6 . 6 6 7 

1 2 5 0 0 . 0 1 5 5 0 . 8 8 4 3 1 8 2 3 9 3 166490 250 4 1 . 6 2 2 1 1 8 . 2 8 9 

1 5 0 0 0 . 0 1 6 4 0 . 8 6 8 0 2 1 0 7 4 5 196569 250 4 9 . 1 4 2 1 6 7 . 4 3 1 

1 7 5 0 0 . 0 1 7 4 0 . 8 5 5 1 235235 222990 250 5 5 . 7 4 7 2 2 3 . 1 7 8 

2000 " 0 . 0 1 8 6 0 . 8 4 6 0 2 5 4 2 0 1 2 4 4 7 1 8 250 6 1 . 1 7 9 2 8 4 . 3 5 7 

2250 0 . 0 1 9 9 0 . 8 4 0 7 2 6 8 9 7 9 2 6 1 5 9 0 250 6 5 . 3 9 8 3 4 9 . 7 5 5 

2500 0 . 0 2 1 3 0 . 8 3 9 1 2 7 9 7 5 4 2 7 4 3 6 6 250 6 8 . 5 9 2 4 1 8 . 3 4 7 

2 7 5 0 0 . 0 2 2 8 0 . 8 4 1 0 286835 283294 250 7 0 . 8 2 4 4 8 9 . 1 7 1 

3000 0 . 0 2 4 3 0 . 8 4 6 0 2 9 1 8 6 0 289348 250 7 2 . 3 3 7 5 6 1 . 5 0 8 

3250 0 . 0 2 6 0 0 . 8 5 3 8 292809 292334 250 7 3 . 0 8 4 6 3 4 . 5 9 2 

3500 0 . 0 2 7 6 0 . 8 6 3 8 2 9 3 6 1 3 2 9 3 2 1 1 250 7 3 . 3 0 3 7 0 7 . 8 9 5 

3 7 5 0 0 . 0 2 9 3 0 . 8 7 5 9 2 9 2 2 4 0 292926 259 7 3 . 2 2 3 7 8 1 . 1 2 7 O 
O 

4 0 0 0 0 . 0 3 1 0 0 . 8 8 9 7 290058 2 9 1 1 4 9 250 7 2 . 7 8 7 8 5 3 . 9 1 4 o 

GO 

A p l o t o f m ( P ) . v s . P i s a s t r a i g h t l i n e f o r P > 2500 p s i a Appendix 

Table 5 

C D 

i . e . m ( P ) = ( 0 . 2 9 1 8 - 3 1 3 . 2 6 ) x 1 0 6 ( p s i a / c P ) 

Appendix 

Table 5 Q> 
<N 
N> 



900 

800 

700 U J 
a: 
3 
(/) 
</) 
U J 
a: * 

O 600 
o x 
Q x 

= ) CL 
U J o 
(/) \ 
CL tvi 
m .5 500 
(/J (/) < Q . CD 

< U J 
a: 400 

300 

200 

10 i 10 lo 1/2" Dag. No. 830P-OZIt MISC. OB FILE 

P > 2 
HUP 

500 p 
) = (o ; 

x IC 

sia 
2918 P 
6 (psic 

- 3132 
I 2/CP) 

6 K 
P > 2 
HUP 

500 p 
) = (o ; 

x IC 

sia 
2918 P 
6 (psic 

- 3132 
I 2/CP) 

DELHI PETROLEUM 
NULLA 1 

PATCHAWARRA S.W.BLOCK, P E L.5 8 6 , S.A. 
PATCHAWARRA FORMATION 
REAL GAS PSEUDO PRESSURE 

vs 
PRESSURE 

NULLA 1 
PATCHAWARRA S.W.BLOCK, P E L.5 8 6 , S.A. 

PATCHAWARRA FORMATION 
REAL GAS PSEUDO PRESSURE 

vs 
PRESSURE 

t 

NULLA 1 
PATCHAWARRA S.W.BLOCK, P E L.5 8 6 , S.A. 

PATCHAWARRA FORMATION 
REAL GAS PSEUDO PRESSURE 

vs 
PRESSURE 

t 

S B t E 
D«IM P*l>olawm Pi» l i d 
»c m South Au»l<«ti* 

Author: L. BARR0 Date: 4 / 8 7 t 

S B t E 
D«IM P*l>olawm Pi» l i d 
»c m South Au»l<«ti* 

Drawn = U. |.ENART0WICZ 

< > 

S B t E 
D«IM P*l>olawm Pi» l i d 
»c m South Au»l<«ti* Dwg No.: 870P- I474 File: RD-46 . 

< > 

-a 
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1500 2000 2500 
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N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 
0 0 0 1 4 1 

P a g e 3 2 

A P P E N D I X B 
R E C O M B I N A T I O N A N A L Y S I S AND R E A L G A S P S E U D O P R E S S U R E S 

C A L C U L A T I O N N O . 1 

R E C O M B I N A T I O N A N A L Y S I S 

( i ) M a t e r i a l b a l a n c e a r o u n d s e p a r a t o r i s g i v e n b y : 

Z i = Lm X j + G ^ 
L + G_ L _ + G_ m m m m 

w h e r e : z ^ = FWS m o l e f r a c t i o n ( i . e . f e e d t o s e p a r a t o r ) 
x^ = m o l e f r a c t i o n , s e p a r a t o r l i q u i d 
y. = m o l e f r a c t i o n , s e p a r a t o r gas 
L m = m o l e s o f s e p a r a t o r HP l i q u i d 
Gm = m o l e s o f s e p a r a t o r HP gas 

( i i ) x. . and y. a r e m e a s u r e d i n l a b o r a t o r y . 

( i i i ) G m i s m e a s u r e d v i a s e p a r a t o r 

i . e . G m = G (G = S C F D ) 
3 7 9 ( 3 7 9 f t 3 = 1 l b m o l e ) 

( i v ) L m i s L x C x 5 . 6 1 5 ( L = S T B P D ) 

C = m o l e s HP o i l 
3 

f t s t o c k t a n k o i l 

1 b b l = 5 . 6 1 5 f t 3 



0 0 0 
N U L L A # 1 P R O D U C T I O N T E S T A N A L Y S I S P a g e 33 

A P P E N D I X B 
R E C O M B I N A T I O N A N A L Y S I S AND R E A L C A S P S E U D O P R E S S U R E S 

C A L C U L A T I O N N O . 1 

R E C O M B I N A T I O N A N A L Y S I S 

M e a s u r e d GOR o f HP l i q u i d s a m p l e = 608 S C F / b b l a t 2 3 ° C 

. 3 
i . e . 608 f t 3 f l a s h g a s + 1 b b l l i q u i d 

F l a s h Gas = 608 x 520 ( 1 l b m o l e gas = 3 7 9 f t * 
3 7 9 533 a t s t a n d a r d c o n d i t i o n s ) . 

= 1 . 6 4 4 l b m o l e s 

L i q u i d = 1 x 5 . 6 1 5 x 0 . 7 4 3 x 6 2 . 4 ( O i l A P I = 5 8 . 9 ) 
1 0 9 . 3 (MWT = 1 0 9 . 3 ) 

= 2 . 3 8 2 l b m o l e s 

h e n c e t o c a l c u l a t e h i g h p r e s s u r e l i q u i d c o m p o s i t i o n l e a v i n g s e p a r a t o r u s e : 

zn- = 2 . 3 8 2 x - + 1 . 6 4 4 y . 
1 . 6 4 4 + 2 . 3 8 2 1 . 6 4 4 + 2 . 3 8 2 

= 0 . 5 9 2 x . + 0 . 4 0 8 y^ 

T o t a l HP l i q u i d = 1 . 6 4 4 + 2 . 3 8 2 l b m o l e s 
= 4 . 0 2 6 l b m o l e s 

. i . e . 4 . 0 2 6 l b m o l e s HP l i q u i d y i e l d s 5 . 6 1 5 f t 3 o f l i q u i d 

i . e . L m = 3 3 0 . 5 3 x 4 . 0 2 6 x 5 . 6 1 5 
5 . 6 1 5 

= 1 3 3 0 . 7 1 l b m o l e s 

G m = 9 7 9 0 x 1 0 3 l b m o l e s 

3 7 9 

= 2 5 , 8 3 1 . 1 3 l b m o l e s 



N U L L A # 1 P R O D U C T I O N T E S T A N A L Y S I S 

0 0 - 0 0 0 1 4 3 
P a g e 20 

A P P E N D I X B 
R E C O M B I N A T I O N A N A L Y S I S A N D R E A L G A S P S E U D O P R E S S U R E S 

C A L C U L A T I O N N O . 1 ( C o n t d . ) 

R E C O M B I N A T I O N A N A L Y S I S 

h e n c e t o c a l c u l a t e f u l l w e l l s t r e a m c o m p o s i t i o n e n t e r i n g s e p a r a t o r : 

z j = 1 3 3 0 . 7 1 x t + 2 5 , 8 3 1 . 1 3 y ^ 
1 3 3 0 . 7 1 + 2 5 , 8 3 1 . 1 3 1 3 3 0 . 7 1 + 2 5 , 8 3 1 . 1 3 

= 0 . 0 4 9 x i + 0 . 9 5 1 y 1 

T o t a l m o l e s i n f u l l w e l l s t r e a m = L „ + G 
m m 

= 1 3 3 0 . 7 1 + 2 5 , 8 3 1 . 1 3 
= 2 7 , 1 6 1 . 8 ( l b m o l e s / d a y ) 

T o c a l c u l a t e v o l u m e t r i c r a t e a t s t a n d a r d c o n d i t i o n s u s e : 

PV = z N R T 
i . e . V = ( 1 ) ( 2 7 1 6 1 . 8 ) ( 1 0 . 7 3 ) ( 5 2 0 ) 

1 4 . 7 

= 1 0 . 3 1 MMSCFD 

i . e . 1 0 . 3 1 S C F D o f raw gas p r o d u c e s 9 . 7 9 MMSCFD d r y gas 

i . e . ( r a w gas r a t e ) s c - 1 0 . 3 1 ( d r y g a s ) s c 

9 . 7 9 

o r q s c = 1 . 0 5 3 1 q d r y 

H e n c e a l l d r y gas r a t e s m e a s u r e d f r o m t h e s e p a r a t o r w i l l be m u l t i p l i e d by 

1 . 0 5 3 1 t o g i v e t h e q s c f o r use i n d e l i v e r a b i l i t y and d r a w d o w n / b u i l d u p 

a n a l y s i s . 



N U L L A # 1 P R O D U C T I O N T E S T A N A L Y S I S 

O Q O i 
P a g e 35 

A P P E N D I X B 

R E C O M B I N A T I O N A N A L Y S I S AND R E A L G A S P S E U D O P R E S S U R E S 

C A L C U L A T I O N N O . 2 

R E S E R V O I R F L U I D P V T P R O P E R T I E S 

U s i n g t h e H P - 4 1 C P e t r o l e u m F l u i d s P a c , " G a s P r o p e r t i e s f r o m C o m p o s i t i o n " 

p r o g r a m , t h e f o l l o w i n g p a r a m e t e r s w e r e d e t e r m i n e d by i n p u t t i n g t h e FWS 

c o m p o s i t i o n : 

G = 1 . 0 0 2 
T * = 4 3 7 . 1 1 c 
P * c = 7 0 7 . 6 6 

V a l u e s o f u , C ^ , B g , z a r e c a l c u l a t e d a t t h e a v e r a g e b o t t o m f l o w i n g 
p r e s s u r e o b s e r v e d d u r i n g t h e e x t e n d e d f l o w p e r i o d : 

p a v = f R j L i w f -
2 

= 3650 + 2858 

2 

= 3254 p s i g 

a t t h i s p r e s s u r e and r e s e r v o i r t e m p e r a t u r e , T = 2 5 6 ° F , t h e f o l l o w i n g v a l u e s 
f o r t h e a b o v e p a r a m e t e r s a r e c a l c u l a t e d u s i n g t h e d i f f e r e n t HP P e t r o l e u m 
P a c p r o g r a m s : 

i . e . u = 0 . 0 2 6 0 ( c P ) 

B = 0 . 9 4 6 1 ( R B / M S C F ) 
9 

Z = 0 . 8 5 3 9 
Cq = 265 x 1 0 " 6 ( p s i - 1 ) 

C t = S g C g 
= ( 0 . 4 8 6 ) ( 2 6 5 x l 0 ~ 6 ) 

= 1 2 9 x l 0 ' 6 ( p s i " 1 ) 



0 0 0 1 4 5 
N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S P a g e 36 

A P P E N D I X C 
4 P O I N T M O D I F I E D I S O C H R O N A L T E S T 

T A B L E 1 

T E S T D A T A 

B O T T O M - H O L E 

T I M E P R E S S U R E q 

S E Q U E N C E ( h r s ) ( p s i g ) (MMSCFD) 

I n i t i a l S h u t - i n 3 2 . 5 

F l o w 1 4 
S h u t - i n 4 
F l o w 2 4 
S h u t - i n 4 
F l o w 3 4 
S h u t - i n 4 
F l o w 4 4 

E x t e n d e d F l o w 6 1 . 5 

I n i t i a l R e s e r v o i r 
P r e s s u r e * 

3534 
3465 
3532 
3380 
3 5 1 6 
3 2 1 9 
3498 
2 9 7 0 

2858 

2 . 6 9 

4 . 8 1 

7 . 6 1 

1 2 . 4 0 

9 . 3 2 

3650 

• S t a t i c g r a d i e n t , 2 F e b r u a r y 1 9 8 7 . 



3600 10 > 10 to 1/2" Dag. Mo. 830P-0ZI8 MISC. OB FILE 

3500 

» 3400 
a . 

3300 
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2900 
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i r 
\FIR! 
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3T 
E 

fl 
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\ s E C 
RA1 

0ND 
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V 
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RA1 
RD 
rE 

« 1 DELHI PETRO L E U M « 1 

NULLA 1 
PATCHAWARRA S.W. BLOCK, P.E.L.5&6, S.A. 

PATCHAWARRA FORMATION 
4 POINT MODIFIED ISOCHRONAL TEST 
BOTTOM HOLE PRESSURE vs TIME 

NULLA 1 
PATCHAWARRA S.W. BLOCK, P.E.L.5&6, S.A. 

PATCHAWARRA FORMATION 
4 POINT MODIFIED ISOCHRONAL TEST 
BOTTOM HOLE PRESSURE vs TIME 

F0UF xxwf ( 0 5 U U 
Oalhi Pi l is l tuiK Ha 

Author: L. BARRO Date : 4 / 0 7 
Drawn = U. LENARTOWICZ F0UF xxwf uwy RATE 

j=> -a 

o i—i x 
o 

C D 
cz 
yo 

O 
O 

o 

cn "O 
C D 

OJ 

12 16 20 24 
TIME (hrs) 

28 32 36 40 



N U L L A # 1 P R O D U C T I O N T E S T A N A L Y S E S 

A P P E N D I X C 

4 P O I N T M O D I F I E D I S O C H R O N I C A L T E S T 

C A L C U L A T I O N # 1 

L I T A N A L Y S I S 

T I M E BOTTOM H O L E 
( H R S ) P R E S S U R E ( p s i g ) 

m ( P ) 
p s i a 2 / c P x l O " 6 

A n ( A P ) 
p s i 2 / c P x l 0 6 

q 
MMSCFD 

m(Z^)/q 
fMMS 
, - 6 

p s i 2 / c P / M M S C F D M M S C F D 2 

x l O 

m ( ^ P ) - bq 
p s i 2 / c P x l O ' 6 

I n i t i a l 
S h u t - I n 

3 2 . 5 3534 7 2 2 . 3 

F l o w 1 4 3465 7 0 2 . 1 2 0 . 2 2 . 6 9 7 . 5 1 7 . 2 4 1 6 . 5 8 

S h u t - I n 4 3532 7 2 1 . 7 

F l o w 2 4 3 3 8 0 6 7 7 . 3 4 4 . 4 4 . 8 1 9 . 2 3 2 3 . 1 4 3 2 . 8 3 

S h u t - I n 4 3 5 1 6 7 1 7 . 0 

F l o w 3 4 3 2 1 9 6 3 0 . 3 8 6 . 7 7 . 6 1 1 1 . 3 9 5 7 . 9 1 5 7 . 7 5 

S h u t - I n 4 3498 7 1 1 . 7 

F l o w 4 4 2 9 7 0 5 5 7 . 7 1 5 4 . 0 1 2 . 4 0 1 2 . 4 2 1 5 3 . 7 6 7 7 . 1 2 

T o t a l 3 0 5 . 3 0 2 7 . 5 1 4 0 . 5 5 2 4 2 . 0 5 

E x t e n d e d 
F l o w 

6 1 . 5 2 8 5 8 5 2 5 . 0 2 3 1 . 1 9 . 3 2 1 8 7 . 6 7 

I n i t i a l 
R e s e r v o i r 
P r e s s u r e * 

3650 7 5 6 . 1 
"O > 
CD 
m © 

* S t a t i c G r a d i e n t S u r v e y , 2 F e b r u a r y 1 9 8 7 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 

0 0 - 0 0 0 1 4 8 
P a g e 20 

A P P E N D I X C 
4 P O I N T M O D I F I E D I S O C H R O N A L T E S T 

C A L C U L A T I O N #1 
L I T A N A L Y S I S ( C O N T ) 

T r a n s i e n t F l o w : 

a t = V Z V ( A P ) r - V r 

N Z P 2 " Z q £ q 

= ( 4 0 . 5 5 ) ( 2 4 2 . 0 5 ) - ( 2 7 . 5 1 ) ( 3 0 5 . 3 0 ) 
( 4 ) ( 2 4 2 . 0 5 ) - ( 2 7 . 5 1 ) 2 

= 9 8 1 5 . 1 3 - 8 3 9 8 . 8 
9 6 8 . 2 0 - 7 5 6 . 8 0 

P 
a^ = 6 . 7 0 ( p s i / c p / m m s c f d ) 

_ _ r * A m ( A P ) 
b = N l A m ( £ p ) - Z q j - q 

N £ Q " £ Q £ Q 

= ( 4 ) ( 3 0 5 . 3 0 ) - ( 2 7 . 5 1 ) ( 4 0 . 5 5 ) 

9 6 8 . 2 0 - 7 5 6 . 8 0 

= 1 2 2 1 . 2 0 - 1 1 1 5 . 5 3 
9 6 8 . 2 0 - 7 5 6 . 8 0 

b = 0 . 5 0 ( p s i 2 / c p / m m s c f d 2 ) 

E x t e n d e d F l o w : 

A M ( A P ) = 2 3 1 . 1 , q = 9 . 3 2 , b = 0 . 5 0 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 
o 

O O O i 
P a g e 4 0 

A P P E N D I X C 
4 P O I N T M O D I F I E D I S O C H R O N A L T E S T 

C A L C U L A T I O N # 1 
L I T A N A L Y S I S ( C O N T ) 

a = A n ( A P ) - bq 
q 

= 2 3 1 . 1 - ( 0 . 5 ) ( 9 . 3 2 ) 2 

9 . 3 2 

i . e . a = 2 0 . 1 4 ( p s i 2 / c P / M M S C F D ) 

S t a b i l i s e d F l o w : 

m ( P R ) - m ( P w f ) = aq + b q 2 

i e 7 5 6 - m ( P w f ) = 2 0 . 1 4 q + 0 . 5 0 q ' 

D e l i v e r a b i l i t y q = 1 

2b 

[ A + P 7 4b C m ( P R ) - m ( P w f ) ] 

f o r m ( P w f ) = 0 , q = A O F = 1_ - 2 0 . 1 4 + 
( 2 ) ( 0 . 5 0 ) L ^ 

2 0 . 1 4 + ( 4 ) ( 0 . 5 0 ) ( 7 5 6 ) 

i e A O F = 2 3 . 6 5 (MMSCFD) 

b = 1 4 2 2 T P 
kh 

i . e . D = ( 0 . 5 0 ) ( 6 3 9 ) ( k h = 639 m d - f t , see A p p e n d i x D , C a l c u l a t i o n # 1 ) 
( 1 4 2 2 ) ( 7 1 6 ) 

3 . 1 4 x 1 0 ~ 4 ( m s c f d * 1 ) 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 

0 0 - 0 0 0 1 5 0 
P a g e 20 

A P P E N D I X C 
4 P O I N T M O D I F I E D I S O C H R O N A L T E S T 

C A L C U L A T I O N #1 ( C o n t d ) 
L I T A N A L Y S I S 

T h e f o l l o w i n g t a b l e can be c o n s t r u c t e d , i n o r d e r t o make a p l o t o f 
P . . V S . q and F T H P . v s . q : w f 

q . ( P ^ ) P w f F T H P * 
( m m s c f d ) p s i a z / c P x l O 6 ( p s i g ) ( p s i g ) 

0 7 5 6 . 0 3650 2 4 1 7 ( S I T H P ) 
3 6 9 1 . 1 3 4 2 7 2 3 2 9 

6 6 1 7 . 2 3 1 7 4 2 1 1 6 

9 5 3 4 . 2 2890 1 7 2 1 
1 2 4 4 2 . 3 2 5 7 5 1 2 0 2 
1 5 3 4 1 . 4 2205 338 
1 8 2 3 1 . 5 1 7 6 6 

2 1 1 1 2 . 6 1 2 0 5 
2 3 . 7 0 0 

* P r e d i c t e d by E c l i p s e r e s e r v o i r s i m u l a t o r V F P p r o g r a m . 

N o t e t h a t a t t h e s t a b l i s e d f l o w r a t e o f 9 . 3 2 m m s c f d , F T H P was 1 6 8 0 p s i g , 

P w f was 2858 p s i g ; t h e c a l c u l a t e d P w f i s 2866 p s i g ( i . e . t h e t o t a l 

h e a d was o v e r e s t i m a t e d by 8 p s i ) h e n c e t h e a b o v e F T H P v a l u e s w e r e 

c o r r e s p o n d i n g l y i n c r e a s e d by 8 p s i . T h e r e s u l t i n g c u r v e i s shown as 

F i g u r e 4 , r e s u l t s s e c t i o n . 



0 0 0 1 5 1 
N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S P a g e 36 

A P P E N D I X C 
4 P O I N T M O D I F I E D I S O C H R O N A L T E S T 

C A L C U L A T I O N #2 
P R E S S U R E S Q U A R E D A N A L Y S I S 

B o t t o m - H o l e 
P r e s s u r e , P 

( H r s ) ( p s i g ) ( p s i g ) 2 x l 0 * 6 p s i 2 x l 0 ~ 6 ( i r m s c f d ) 

p o 
T i m e P r e s s u r e , P P * A P q 

I n i t i a l S h u t - i n 3 2 . 5 3534 1 2 . 4 8 9 
F l o w 1 4 3465 1 2 . 0 0 6 0 . 4 8 3 2 . 6 9 

S h u t - i n 4 3532 1 2 . 4 7 5 

F l o w 2 4 3380 1 1 . 4 2 4 1 . 0 5 1 4 . 8 1 

S h u t - i n 4 3 5 1 6 1 2 . 3 6 2 

F l o w 3 4 3 2 1 9 1 0 . 3 6 2 2 . 0 0 0 7 . 6 1 

S h u t - i n 4 3498 1 2 . 2 3 6 

F l o w 4 4 2 9 7 0 8 . 8 2 1 3 . 4 1 5 1 2 . 4 0 

E x t e n d e d F l o w 6 1 . 5 2858 

I n i t i a l R e s e r v o i r 3650 
P r e s s u r e * 

8 . 1 6 8 5 . 1 5 5 9 . 3 2 

1 3 . 3 2 3 

* S t a t i c g r a d i e n t s u r v e y , 2 F e b r u a r y 1 9 8 7 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 

0 0 0 1 5 
P a g e 4 3 

A P P E N D I X D 
E X T E N D E D FLOW T E S T 

T A B L E 1 
DRAWDOWN D A T A 

t P w f m ( P w f ) 

( h r ) ( p s i g ) ( p s i a 2 / c P x l O ~ 6 ) 

0 . 0 3488 7 0 8 . 8 

0 . 0 8 3 3096 5 9 4 . 4 

0 . 1 6 7 3065 5 8 5 . 4 

0 . 2 5 3 1 0 3 5 9 6 . 5 

0 . 3 3 3 1 1 4 5 9 9 . 7 

0 . 5 3 1 1 1 5 9 8 . 8 

0 . 7 5 3 1 0 9 5 9 8 . 2 

1 . 0 3 1 0 3 5 9 6 . 5 
1 . 5 3 1 2 1 6 0 1 . 7 
2 3 1 1 9 6 0 1 . 2 

3 3 1 1 1 5 9 8 . 8 

4 3 1 0 3 5 9 6 . 5 

5 3096 5 9 4 . 4 

6 3 0 9 1 5 9 3 . 0 

1 0 3 0 7 0 5 8 6 . 9 

14 3050 5 8 1 . 0 

1 8 3032 5 7 5 . 8 
22 3 0 1 4 5 7 0 . 5 

26 2996 5 6 5 . 3 

30 2 9 7 8 5 6 0 . 0 

34 2965 5 5 6 . 2 

38 2 9 4 7 5 5 1 . 0 
42 2932 5 4 6 . 6 

46 2 9 1 6 5 4 1 . 9 

50 2 9 0 1 5 3 7 . 5 

54 2886 5 3 3 . 2 

58 2 8 7 0 5 2 8 . 5 
6 1 . 5 2858 5 2 5 . 0 



0 0 0 1 5 3 
N U L L A # 1 P R O D U C T I O N T E S T A N A L Y S I S P a g e 36 

A P P E N D I X D 
E X T E N D E D FLOW T E S T 

T A B L E 2 
P R E S S U R E B U I L D U P D A T A 

A t t p + A t P w s m ( P w s ) A n ( A P w s ) 
( h r ) A t ( p s i g ) p s i a 2 / c P x l O ' 6 p s i 2 / c P x l O " 6 

0 . 0 0 - 2865 
0 . 0 8 3 1 2 5 4 3 1 3 5 
0 . 1 6 7 624 3 1 5 4 
0 . 2 5 4 1 7 3 1 5 6 
0 . 3 3 3 1 6 3 1 6 1 
0 . 4 2 249 3 1 6 4 
0 . 5 209 3 1 6 7 
0 . 7 5 1 4 0 3 1 7 2 
1 . 0 0 105 3 1 7 7 
1 . 5 7 0 . 0 3 1 8 2 
2 5 2 . 0 3 1 9 0 
2 . 5 4 2 . 6 3 1 9 3 
3 3 5 . 7 3 1 9 8 
4 2 7 . 0 3206 
5 2 1 . 8 3 2 1 1 
6 1 8 . 3 3 2 1 3 

1 0 1 1 . 4 3229 
1 4 8 . 4 3 3239 
1 8 6 . 7 8 3253 
22 5 . 7 3 3260 
26 5 . 0 0 3268 
2 7 . 5 4 . 7 8 3 2 7 6 
32 4 . 2 5 3 2 9 7 
38 3 . 7 4 3 3 1 2 
4 2 3 . 4 8 3320 
50 3 . 0 8 3333 
62 2 . 6 8 3349 
7 4 2 . 4 1 3364 
86 2 . 2 1 3380 

1 0 2 2 . 0 2 3393 
1 3 4 1 . 7 8 3 4 2 7 
1 5 8 1 . 6 6 3 4 3 7 
1 7 4 1 . 6 0 3445 
964 1 . 1 1 3 5 7 8 

t p = C u m u l a t i v e P r o d u c t i o n = 4 0 2 7 0 x 
F i n a l R a t e 9320 

5 2 7 . 0 0 
6 0 5 . 8 7 8 . 8 
6 1 1 . 4 8 4 . 4 
6 1 2 . 0 8 5 . 0 
6 1 3 . 4 8 6 . 4 
6 1 4 . 3 8 7 . 3 
6 1 5 . 2 8 8 . 2 
6 1 6 . 6 8 9 . 6 
6 1 8 . 1 9 1 . 1 
6 1 9 . 5 9 2 . 5 
6 2 1 . 9 9 4 . 9 
6 2 2 . 7 9 5 . 7 
6 2 4 . 2 9 7 . 2 
6 2 6 . 5 9 9 . 5 
6 2 8 . 0 1 0 1 . 0 
6 2 8 . 6 1 0 1 . 6 
6 3 3 . 3 1 0 6 . 3 
6 3 6 . 2 1 0 9 . 2 
6 4 0 . 3 1 1 3 . 3 
6 4 2 . 3 1 1 5 . 3 
6 4 4 . 6 1 1 7 . 6 
6 4 7 . 0 1 2 0 . 0 g a u g e s c h a n g e d 
6 5 3 . 1 1 2 6 . 1 
6 5 7 . 5 1 3 0 . 5 
6 5 9 . 8 1 3 2 . 8 
6 6 3 . 6 1 3 6 . 6 
6 6 8 . 3 1 4 1 . 3 
6 7 2 . 6 1 4 5 . 6 
6 7 7 . 3 1 5 0 . 3 
6 8 1 . 1 1 5 4 . 1 
6 9 1 . 0 1 6 4 . 0 
6 9 3 . 9 1 6 6 . 9 
6 9 6 . 3 1 6 9 . 3 
7 3 5 . 1 2 0 8 . 1 

= 1 0 4 h o u r s 

N o t e : P w < . t a k e n f r o m a m e r a d a g a u g e 5 9 4 5 1 



APPENDIX D 

TABLE 3 

U 0 0 1 - 5 4 -
P a g e 45 

Water A n a l y s i s Report Job No. 3 7 5 4 / 8 7 Method W2/1 Page W4 

Sample ID. NULLA 1 
8S888SS38888888S3S3S8SSSS&SS2BSS6S3aSSaSSSSSS38:SSSS:SSS5a88SSe«89S3SBS9e9SeBe!!SS82Sa9S 

1 Chemical Composition ! 
i 

Derived Data i 
[ 

1 

1 
rag/I me/L 

i 
mg/L 

> 
! C a t i o n s 
! Calcium 
{Magnesium 
! Sodium 
{ P o t a s s i u m 
1 
! Anions 
! Hydroxide 
! C a r b o n a t e 
! B i - C ? r b o n a t e 
! S u l p h a t e 

(Ca) 
(Mg) 
(Na) 

(K) 

(OH) 
(C03) 

(HC03) 
(SQ4) 

2 8 . 0 
2 0 . 0 

2 5 1 0 . 0 
5 6 0 . 0 

4 9 8 . 4 
9 2 0 . 0 

1 . 3 9 7 
1 . 6 4 6 

1 0 9 . 1 7 8 
1 4 . 3 2 2 

8 . 1 7 0 
1 9 . 1 5 5 

T o t a l Dissolved S o l i d s 
A. Based on E . C . 
B. C a l c u l a t e d (HC03«C03) 

Total Hardness 
Carbonate Hardness 
Non-Carbonate Hardness 
T o t a l A l k a l i n i t y 
(Each as CaC03) 

7252 
7747 

152 
152 

409 

{ C h l o r i d e < C1) 3 4 6 0 9 7 . 4 6 5 T o t a l s and B a l a n c s 

{ N i t r a t e (N03) < 0 . 1 
C a t i o n s ( m e / l ) 1 2 6 . 5 D i f f * 
Anions (me/L) 1 2 4 . 8 Sum ° 

D i f f M 0 0 / S u s « 

1 . 7 5 
2 5 1 . 3 3 

0 .70 ' / . 

{Other A n a l y s e s 
Sodium / Tota l C a t i o n R a t i o B6. 3'/ 

• 

Remarks 
! 
r 1 » 
i 
t 

S A M P L E P T J S T Q C K T A N K ; t a k e n a t e n d 
e x t e n d e d f l o w p e r i o d o n 

O f 
1 1 / 2 / 8 7 . 

{ R e a c t i o n - pH 
{ C o n d u c t i v i t y ( E . C ) 
! (micro - S / c a a t 2 5 ' C ) 
{ R e s i s t i v i t y Ohm.M at 2 5 ' C 
{ R e s i s t i v i t y Ohm.M a t 7 5 ' C 
{ R e s i s t i v i t y Ohm.M a t 9 5 ' C 

6 . 5 
13000 

0 . 7 6 9 
0 . 3 5 7 
0 . 2 9 9 

Note : mg/L = M i l l i g r a m s per l i t r e 
a e / L = Mi 1 1 i E q i v s . p e r l i t r e 

8 b 8 8 & & « s « i s & a 8 i ) f i b a b b s s s a s 3 8 s e s 8 s s s c s e : s : s s s s s s 5 8 3 8 a i s 8 a s 5 s s a s s f i i a i s s b a 8 8 8 s 8 s a s & & s a 8 s b s s a 8 

Name: P.ARCHER 
Address : DELHI PETROLEUM LTD 

6 . P . O . BOX 2364 
ADELAIDE 5001 

Date Col 1 e c t e d 
Date Received 
C o l l e c t e d by 

1 1 - 2 - 8 7 
7 - 5 - 8 7 
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PATCHAWARRA S.W.BLOCK, PE.L. 58 6, S.A. 
PATCHAWARRA FORMATION 

EXTENDED FLOW TEST 

NULLA 1 
PATCHAWARRA S.W.BLOCK, PE.L. 58 6, S.A. 

PATCHAWARRA FORMATION 
EXTENDED FLOW TEST 

NULLA 1 
PATCHAWARRA S.W.BLOCK, PE.L. 58 6, S.A. 

PATCHAWARRA FORMATION 
EXTENDED FLOW TEST 

q vs t 

C C . U U U 
0«ift< '•Itol ivlR PI* Lid 
lite in South Auat'«li* 

Author : L. BARRO Date = 4 / 8 7 C C . U U U 
0«ift< '•Itol ivlR PI* Lid 
lite in South Auat'«li* 

Drawn = U. LENARTOWICZ C C . U U U 
0«ift< '•Itol ivlR PI* Lid 
lite in South Auat'«li* Dwg No.: 870P-I479 File; RD-46 
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PATCHAWARRA FORMATION 

EXTENDED FLOW TEST 
Pwf vs * 

NULLA 1 
PATCHAWARRA S.W. BLOCK, P.E.L. 5 8 6 , S.A. 

PATCHAWARRA FORMATION 
EXTENDED FLOW TEST 

Pwf vs * 

NULLA 1 
PATCHAWARRA S.W. BLOCK, P.E.L. 5 8 6 , S.A. 

PATCHAWARRA FORMATION 
EXTENDED FLOW TEST 

Pwf vs * 
Author: L. BARR0 Date; 4 / 8 7 
Drown : U. LENARTOWICZ 
Dwg No. : i-iie; KU-'tb 
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PATCHAWARRA FORMATION 

EXTENDED FLOW TEST 
ft ( P w f ) v s l o g t 

G S 0 2 Author. L. BARRO Dote. 4 / 8 7 
Drawn. U. LENARTOWICZ 
Dwg. No. 870P-1481 File. RD-46 
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PATCHAWARRA S.W.BLOCK, P E L . 5 8 6 , S.A. 

PATCHAWARRA FORMATION 
EXTENDED FLOW TEST 
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Author : L. BARRO Dote : 4/87 
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PATCHAWARRA FORMATION 
EXTENDED FLOW TEST 
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PATCHAWARRA FORMATION 

EXTENDED FLOW TEST 
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D S T F O R M 

A P P E N D I X D 

F i g u r e 7 a 

W E L L NAME NULLA NUMBER 

D S T N O . 2 T I C K E T N O . 2 5 1 0 0 2 

F O R M A T I O N T E S T E D PATCHAWARRA I N T . T E S T E D 
8 2 7 9 ' - 8 3 3 3 ' 

R E C O R D E R S ' U S E D T O P / M I D / BOTTOM 

I F I R / M I D C H A R T E L E M E N T NUMBER 3 2 8 9 

E L E M E N T N U M B E R 2 4 1 0 

Drawdown = 1 7 x 4 2 Q 0 

bo 
= 1 0 5 0 p s i 



D S T F O R M 

0 1 6 2 Page 24 

. A P P E N D I X D 

F i g u r e 7 b 

W E I L N A M E N U L L A 

D S T H O . 3 

F O R M A T I O N T E S T E D PATCHAWARRA 

R E C O R D E R S ' U S E D T O P / M I D / B O T T O M 

NUMBER 1 

T I C K E T H O . 2 5 1 0 0 3 

I N T . T E S T E D 3349' _ 8 4 1 5 ' 

T y / M I D C H A R T 
E L E M E N T N U M B E R 3 2 8 9 

B O T T O M C H A R T E L E M E N T NUMBER 2 4 1 0 

3 <5 
3 UJ 
? « Qi O-

O 0 
Drawdown = 53 x 4 1 0 Q 

= 3 1 0 0 p s i 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 

0 0 - 0 0 0 1 6 3 
Page 20 

A P P E N D I X D 
E X T E N D E D F L O W T E S T 

C A L C U L A T I O N # 1 
P R E S S U R E DRAWDOWN A N A L Y S I S 

kh = 1 6 3 7 q T 
m 

= ( 1 6 3 7 ) ( 9 8 1 5 ) ( 7 1 6 ) 
20 x 1 0 6 

= 575 ( m d - f t ) 
h = 33 f t 

( T = 2 5 6 ° F a t 8 2 8 4 ' k b ) 
(q = 1 . 0 5 3 1 x 9320 MMSCFD) 
( = 9 8 1 5 MMSCFD) 

i . e . k = 1 7 . 4 f t 

S ' = 1 . 1 5 1 [ m ( P , ) - m ( P „ . ^ ) - l o g k + 3 . 2 3 ] 
1 - H R 7 T ~ ~ T m 0 u C t r w 

= 1 . 1 5 1 [ ( 7 0 8 . 8 - 6 0 8 . 5 ) x l 0 6 - 1 o g 1 7 . 4 + 3 . 2 3 ] 
20 x 1 0 c ( 0 . 1 2 ) ( 0 . 0 2 6 0 ) ( 1 2 9 x l 0 ~ 6 ) ( 0 . 1 2 5 4 ) 

= 1 . 1 5 1 ( 5 . 0 2 - 8 . 5 4 + 3 . 2 3 ) 
= - 0 . 3 0 

S ' = S + Dq 

i . e . S = - 0 . 3 0 - ( 3 . 1 4 x 1 0 " 4 ) ( 9 8 1 5 ) 
= - 3 . 3 8 

r . m v 0 . 0 3 

= 0 . 0 3 

k t 
0uc« 

t 
1 / 2 

( 1 7 . 4 ) ( 1 0 4 ) 
[ ( 0 . 1 2 ) ( 0 . 0 2 6 ) ( 1 2 9 x 1 0 

= 2 0 1 2 f t 

" 1 1 / 2 

1 J 



N U L L A #1 P R O D U C T I O N T E S T A N A L Y S I S 

0 0 - 0 0 0 1 6 4 
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A P P E N D I X D 
E X T E N D E D FLOW T E S T 

C A L C U L A T I O N #2 
P R E S S U R E B U I L D U P A N A L Y S I S 

kh = 1 6 3 7 q T 
m 

= ( 1 6 3 7 ) ( 9 8 1 5 ) ( 7 1 6 ) 
1 8 x 1 0 6 

= 639 m d - f t 

T o t a l h = 33 f t 
i . e . k = 1 9 . 4 m d - f t 

( T = 2 5 6 ° F a t 8 2 8 4 ' k b ) 
(q = 1 . 0 5 3 1 x 9320 MMSCFD) 
( = 9 8 1 5 MMSCFD) 

S ' = 1 . 1 5 1 C m ( P w ; . ) 1 _ H R - m ( P w f ) - l o g k + 3 . 2 3 ] 

m 0 u c t r w 

= 1 . 1 5 1 [ ( 6 1 6 - 5 2 7 ) x 1 0 ° - l o g l j M , 

1 8 x l O 6 ( 0 . 1 2 ) ( 0 . 0 2 6 0 ) ( 1 2 9 x l 0 " 6 ( 0 . 1 2 5 4 ) 
= 1 . 1 5 1 ( 4 . 9 4 - 8 . 5 8 + 3 . 2 3 ) 
= - 0 . 4 8 

+ 3 . 2 3 ] 

S ' = S + Dq 

Where 
S ' = 
D 

q 

- 0 . 4 8 
3 . 1 4 x 1 0 T MSCFD 
9 8 1 5 MSCFD 

T - 4 

i . e . S = - 0 . 4 8 - ( 3 . 1 4 x 1 0 ~ 4 ) ( 9 8 1 5 ) 
= - 3 . 5 6 



N U L L A # 1 P R O D U C T I O N T E S T A N A L Y S I S 

0 0 - 0 0 0 1 6 5 
P a g e 20 

A P P E N D I X D 
E X T E N D E D FLOW T E S T 

C A L C U L A T I O N #2 ( c o n t ' d ) 
P R E S S U R E B U I L D U P A N A L Y S I S 

r i n v = 0 . 0 3 
1/2 

I 0 u c t / 

= 0 . 0 3 f ( 1 9 . 4 ) ( 1 0 4 ) V / 2 

( ( 0 . 1 2 ) ( 0 . 0 2 6 ) ( 1 2 9 x l 0 " 6 ) J 

= 2 1 2 4 ( f t ) 

T i m e t o s t a b i l i s a t i o n : 

F o r a b o u n d e d r e s e r v o i r s y s t e m ; 

t D A = 2 . 6 4 x l O " 4 k t 
0 u C ^ * t T r e 

T h e P a t c h a w a r r a 8 3 - 1 and 8 3 - 6 r e s e r v o i r s h a p e can be a p p r o x i m a t e d b y : 

F i g u r e 7 - 1 2 ( b ) , P a g e 1 8 4 , R e f e r e n c e 1 

t Q A = 0 . 1 when, t r a n s i e n c e ends and p s e u d o s t e a d y s t a t e b e g i n s . 

D r a i n a g e a r e a a t 2P z e r o c o n t o u r f o r each r e s e r v o i r i s a p p r o x i m a t e l y 

250 a c r e s 

i . e . r = 1 8 6 1 f t e 

t s s = ( 0 . 1 ) ( 0 . 1 2 ) ( 0 . 0 2 6 ) ( 1 2 9 x l 0 " 6 ) ( T r ) ( 1 8 6 1 ) 2 

( 2 . 6 4 x l 0 ~ 4 ) ( 1 9 . 4 ) 

= 8 5 . 5 h o u r s 

1 

2 

S R A 0 4 . 6 
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