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ABSTRACT 

A 12,500 foot  w e l l  w a s  d r i l l e d  i n  Wyoming with 
v i r t u a l l y  no l i q u i d  discharge ( j e t t i n g )  . This 
ar t ic le  explains how the  s o l i d s  cont ro l  equipment 
w a s  configured t o  achieve t h i s  ob jec t ive  and gives  
technica l  information regarding the  percent  s o l i d s  
removed by each piece of equipment. 

Exxon Company, U.S.A. has completed its Bullpen 
Creek Unit #1 i n  Lincoln County, Wyoming. I n  
March 1976 Exxon invi ted  severa l  se rv ice  companies 
t o  subrmt d r i l l i n g  mud and s o l i d s  processing pro- 
grams f o r  a wildcat  w e l l  i n  southwestern Wyoming. 
Baroid w a s  awarded the  d r i l l i n g  mud, solids con- 
t r o l  equipment, and mud logging serv ices  on t h i s  
p r o j e c t ,  which successful ly  u t i l i z e d  a closed 
mud system t o  a t o t a l  depth of 12,500 f e e t .  The 
Bullpen Creek u n i t  w a s  d r i l l e d  by Parker D r i l l i n g  
Company's T(lg 116 which w a s  designated a s p e c i a l  
Bicentennial  r i g .  

The mud processing equipment s p e c i f i c a t i o n  w a s  a 
j o i n t  e f f o r t  of  Exxon Company, U.S.A. ,  Exxon Pro- 
duction Research Company, and Baroid personnel i n  
Denver and Houston. The unique design objec t ive  
of the  s o l i d s  processing system w a s  t o  minimize 
l i q u i d  discharge and, ul t imately,  t o  develop a 
closed mud system with dry s o l i d s  discharge.  Field 
research on t h i s  wildcat w a s  conducted t o  provide 
i n s i g h t  and technology t o  handle ecologica l  prob- 
lems,reduce expense of reserve p i t  dlean-up, and 
reduce water consumption and mud cos t .  The closed 
mud system used on the  Bullpen Creek w e l l  would 
have appl icat ion i n  areas  such as the  Beaufort  Sea, 
t h e  North Sea, o r  any other  loca t ion  where s t r i n -  
gent  regulat ions prohib i t  t h e  discharge of s o l i d s  
and l iqu ids ,  and where t ransporat ion of t h e s e  mate- 
r ia l s  from the  r i g  s i t e  is very cos t ly .  

The Bullpen Creek s o l i d s  cont ro l  system u t i l i z e d  
two spec ia l ly  manifolded BAROID DOUBLE DECK SHAKERS 
equipped with 50 mesh over 100 mesh screens t o  e f -  
f e c t  primary s o l i d s  removal. Two BAROID MUD CLEAN- 
ERS w e r e  u t i l i z e d  as a n  intermediate s t e p  i n  the  
cont ro l  process. These mud cleaners  which incorpo- 
r a t e  d e s i l t i n g  and shaking operat ions,  w e r e  equip- 
ped with 150 mesh screens t o  allow discarded f l u i d  
to  be reclaimed and added back t o  the  mud system. 

The f i n a l  sol id- l iquid separat ion s tage  w a s  accom- 
pl ished by the use of two high speed c y l i n d r i c a l  
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contour shaped cent r i fuges  operat ing a t  2500-3000 
RPM. This equipment combined with the  DOUBLE DECK 
SHAKERS and MUD CLEANERS comprised t h e  e n t i r e  
s o l i d s  removal system. 

Discarded s o l i d s  from each p iece  of equipment w e r e  
c o l l e c t e d  i n  spec ia l ly  prepared steel  bins  and 
t ranspor ted  t o  the  reserve p i t  with a f o r k l i f t .  

A s e r i e s  of spec ia l  tests and measurements was 
performed d a i l y  to monitor such var iab les  as flow 
r a t e  and densi ty  i n t o  and out  of t h e  equipment, 
weight of  s o l i d s  discarded p e r  minute, and per- 
centage of l i q u i d  associated with t h e  discarded 
s o l i d s .  Water and chemical addi t ions  were moni- 
t o r e d  t o  obtain a mater ia l  balance. Table I shows 
the r e s u l t s  of these f i e l d  tests. 

TABLE I 
Time I n t e r v a l  60 days 
Depth In te rva l  1,044 t o  9,212 f e e t  
Calc. l b  of d r i l l  s o l i d s  

Sol ids  removed by Shakers, l b  563,000 (47%). 
Sol ids  removed by Mud Cleaners, l b  292,000(24%) 
Sol ids  removed by Centrifuges,  l b  334,000(29%) 
Tota l  s o l i d s  removed, l b  
Estimated 60,000 l b  bentoni te  

I, 130,000 ( the o r  e t  i cal ) 

1,189,000 

equivalent removed by cent r i -  
fuges (based on t h e  Methylene 
Blue T e s t )  

W a t e r  addi t ion 800 bbl  

687 



Vesely 

The percentage of s o l i d s  removed from each p iece  
of equipment d i d  not  vary appreciably during t h e  
complete test. Between May 20 and May 31, 1976, it 
is estimated t h a t  5,800 b a r r e l s  of mud would have 
been j e t t e d  to the  sump to remove t h e  same amount 
of s o l i d s  discarded by t h e  mud c leaners  and c e n t r i -  
fuges. To maintain t h e  mud dens i ty  of 8.8  ppg dur- 
ing t h i s  t i m e  i n t e r v a l ,  approximately 470 bbl of 
mud would have been b u i l t  each day. 

The mud system used on t h e  Bullpen Creek u n i t  in -  
cluded AQUAGEL Bentonite and CARBONOXR Mud Thinner 
Mud p r o p e r t i e s  a t  12,383 f e e t  were good i n  spite of 
t h e  f a c t  t h a t  no mud was jet ted and t h e  reserve p i t  
w a s  dry. Table I1 i l l u s t r a t e s  these proper t ies .  

TABLE I1 
Mud Weight, ppg 8 .0  
Funnel v i s c o s i t y ,  sec 35 
P l a s t i c  v i s c o s i t y ,  cp 5 
Yield p o i n t ,  lb/100 sq f t  4 
G e l s ,  lb/100 sq f t  6/ 16 
F i l t r a t e ,  ML/30 min 26 
Cake, 32nd i n  2 
Solzds,  0/0 3.7 
Water, 0/0 96.3 
Clay content ,  ppb 13.5 

The e f f e c t i v e  use of s o l i d s  cont ro l  equipment is a 
means whereby an opera tor  can reduce costs of mud, 
water, t r a n s p o r t a t i o n  and reserve  p i t  clean-up, 
while ob ta in ing  a good low s o l i d s  mud system. 
technique is applicable for Geothermal, o i l f i e l d ,  
mining, and o t h e r  r o t a r y  d r i l l i n g  operations.  It 
is e s s e n t i a l  to t h e  success  of such a system to 
have conscient ious,  able personnel  present  to 
supervise t h e  operat ion.  Such personnel were re- 
sponsible to a g r e a t  degree f o r  the effectiveness 
of the closed mud system a t  Bullpen Creek. 
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