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Appendix E 

DRILLING AND OOMFLETION PROGRAM 

The d r i l l i n g and completion program for the 10,000 f t deep well was expected 

to take approximately 195 days. This time included t o t a l time for d r i l l i n g 

and co r ing , placement and cementing of a l l casing s t r i n g s , a l l logging and 

other t e s t a c t i v i t i e s inc luding 15 days for s c i e n t i s t s , and a shor t - t e rm 

cleanout of the wel l while the d r i l l i n g r i g was on s i t e . 

This sec t ion r e s t a t e s the complete d r i l l i n g and completion program for the 

deep w e l l , in the format t y p i c a l l y used by the d r i l l i n g indus t ry . A summary 

of t h i s program i s given in Table E - 1 . 

Table E-1 

STATE 2-14: DRILLING AND CCMPLETION PROGRAM 

Location 

Elevat ion 

Proposed t o t a l depth 

Ant ic ipa ted producing i n t e r v a l 

The ea s t h a l f of the southeast quar te r of 
Section 14, Township 11 South, Range B East 
SBB&M, County of Imper ia l , S ta te of 
Ca l i fo rn ia 

230+ f t below sea l e v e l . All depths 
measured from K.B. + 25 f t above ground 
l e v e l 

10,000 + f t 

6,000 to 10,000 f t 
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E. l DRILLING PROCEDURES 

The procedures a re as fol lows: 

o Move in and r i g up over 30 i n . p r e s e t conductor pipe 

o D r i l l 26 i n . hole from bottom of 30 i n . conductor pipe 
to 700 f t with mud. Walt on cement (WOC). I n s t a l l mud 
cool ing equipment. 

0 Run 20 i n . surface cas ing to 700 f t and cement to 
s u r f a c e . 

o Weld on 20 i n . cas ing flange and i n s t a l l 20 i n . 
3,000 ps i working pressure BOPE. Pressure t e s t BOP and 
cas ing t o 500 p s i in the presence of a Ca l i fo rn ia 
Division of Oil and Gas (CDOG) r e p r e s e n t a t i v e 

o D r i l l out cement and d r i l l 17-1/2 i n . ho l e to 3,020 f t 
wi th mud. Take two cores in t h i s s ec t i on as prescr ibed 
in the d e t a i l e d d a i l y d r i l l i n g schedule 

o C i r c u l a t e , condi t ion mud, and cool ho le for open ho le 
geophysical l o g s . Take SIM and mul t i sho t survey on 
t r i p out of h o l e . Run logs from 3,020 f t up to sur face 
ca s ing . If ho l e becomes too h o t , c i r c u l a t e and cool 
ho le as requi red for logs 

o Pump sweep p lug , and c i r c u l a t e and condi t ion ho le for 
cas ing . Run and cement 13-3/8 i n . casing to s u r f a c e . 

Note: Casing running speed should not to exceed 1 min 
per j o i n t . When +1,000 f t and +2,000 f t of casing has 
been run , c i r c u l a t e hole for 30 min. When cas ing has 
reached bottom, c i r c u l a t e u n t i l r e t u r n s are clean 
(minimum c i r c u l a t i o n - two ho le volumes) 

o I n s t a l l 13-3/8 i n . casing head and n ipp le up 13-5/8 i n . 
3,000 p s i BOPE. P r e s s u r e - t e s t BOPE and cas ing to 
1,000 ps i in the presence of a CDOG r e p r e s e n t a t i v e 

o D r i l l 12-1/4 i n . ho l e with mud from 3,000 to 6,000 f t , 
t ak ing logs and cores as prescr ibed in d e t a i l e d 
d r i l l i n g schedule 

o Pump sweep p lug , c i r c u l a t e , condi t ion mud, and cool 
ho le for open ho le logging. Run logs from 6,000 f t 
back to 3,000 f t . If ho l e becomes too h o t , c i r c u l a t e 
and cool ho le as requi red for logs 

Note: Hole temperatures may be too high a t t h i s depth 
to run geophysical l o g s , and only production logs w i l l 
be obtained 
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o Circulate and condition hole for casing. Run and 
cement 9-5/8 in. casing to surface 

Note; Casing running speed not to exceed 2 min per 
joint. When +2,000 ft and +4,000 ft of casing has been 
run, circulate hole for 30 min. When casing has 
reached bottom, circulate until returns are clean 
(minimum circulation - two hole volumes) 

o Cut off 9-5/8 in. casing and install expansion spool 
master valve and BOPE. Pressure test BOPE and casing 
to 1,000 psi in the presence of a CDOG representative 

o Drill 8-1/2 in. hole with mud from 6,000 to 10,000 ft 
total depth, taking cores and logs as described in 
detailed coring schedule 

o Circulate and condition hole for 7"in. slotted liner. 
Run slotted liner with polished bore receptacle from 
5,800 to 10,000 ft. Pull out of hole and lay down 
dri l l pipe. Perform logs including casing caliper 

Note: Liner running speed not to exceed 1 min per 
joint. At 3,000 and 6,000 f t , liner is to be 
circulated.for 30 min. On bottom, liner is to be 
circulated until returns are clean (minimum 
circulation - two hole volumes) 

o Replace BOPE equipment with wellhead flow assembly and 
flow well for cleanup as directed. Initiate flow 

o Nipple down flowline 

o Release rig 

E.2 CASING PROGRAM 

E. 2.1 Conductor Casing 

The 30-inch, 118 lb/ft plain end casing is to be set at 60 feet. 

E. 2.2 Surface Casing 

Size Section length Weight Grade Coupling Range 

20 in. 0-700 ft 700 ft 94 lb/ft K-55 Buttress 3 
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The surface casing is to be run as follows: 

o Thread-lock or tack-weld 20-in. f loat shoe on bottom 
joint 

o Thread-lock or tack-weld 20 in . stab-in float col lar on 
top of f i r s t jo int 

o Thread-lock or tack-weld f i r s t three joints 

o In s t a l l central izers on f i r s t and third jo in t s , then as 
needed to bridge sloughing zones 

o Clean a l l threads and dope with Copper-Kote Geothermal 
thread dope 

o Tag bottom and hang casing In full tension 

o Run in hole witii la tch- in assembly and stab in to col lar 

o Circulate hole two hole volumes prior to cementing 

Note: If a sudden increase in flow l ine temperature is noted before 700 f t , 
the surface casing wil l be se t Immediately. 

E. 2.3 Protective Casing 

The 13-3/8 in . casing wil l require the following inspections: 

o Longitudinal defects 

o Wall thickness and eccentr ici ty 

o Transverse defects 

o API special d r i f t for 12-1/4 in . b i t 

o API thread 

o Wall thickness spot t e s t s 

o Coupling 

o Special end area 

Size Section Length Weight Grade Coupling Range 

13-3/8 in . 0-3,000 f t 3,000 f t 68 lb / f t C-95 Buttress 3 
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The protective casing is to be run as follows: 

o Tack-weld 13-3/8 in . float shoe 

o Stab-in float collar on top of second joint (+ 80 f t ) 

o Clean a l l threads and dope with Copper-Kote high 
temperature dope 

o Ins t a l l centra l izers in middle of f i r s t and second 
jo in t , tiien as needed to bridge sloughing zones. No 
central izers to be set in top 200 ft of hole 

o F i l l casing with mud as required during running 
operations 

o Tag bottom and hang casing in full tension 

o Circulate hole two hole volumes prior to cementing or 
until mud clears up prior to cementing 

E.2.4 Production Casing 

The 9-5/8 in . casing is to be inspected in the same manner as the 13-3/8 in . 

protective casing. 

Size Section Length Weight Grade Coupling Range 

9-5/8 in. 0-6,000 f t 6,000 f t 47 lb / f t C-95 Buttress 3 

The production casing i s to be run as follows: 

o Tack-weld 9-5/8 in . float shoe on bottom 

o Place float collar two joints above shoe and tack-weld 

o Tack-weld bottom three joints 

o I n s t a l l centra l izers in middle of bottom two joints and 
then as required to bridge sloughing zones 

o Clean threads and dope with Copper Kote high 
temperature thread dope 

o Tag bottom and hand casing in full tension 

o Circulate hole a t leas t two hole volumes or un t i l mud 
clears up prior to cementing 
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E.2.5 Product ion Liner 

The 7 i n . l i n e r i s to be inspected in the same manner as the 13-3/8 i n . 

p ro t ec t i ve cas ing . In a d d i t i o n , the l i n e r w i l l be machined-s lot ted with 

2 i n . X 1/4 i n . s l o t s on 6 i n . center with 20 s l o t s per foo t . Slot open hole 

s ec t i on only . 

Size Sect ion Length Weight Grade Coupling Range 

7 i n . 5,800-10,000 f t 4,200 f t 29 l b / f t N-80 LTC 3 

The production l i n e r i s to be run as fol lows: 

o Install guide shoe on bottom 

o Clean a l l threads and dope with Copper-Kote high 
temperature thread dope 

o I n s t a l l 7 i n . X 9-5/8 i n . l i n e r hanger 

o Tag bottom, then pull up and set liner 

E.3 CEMENTING PRO(31AM 

E.3 .1 Surface Casing - 20 I n . 

Pref lush 

S lu r ry 

40 bbl water 
50 bb l CaCl2 
30 bbl water 
50 bbl FLOWCHEK 
30 bbl water 

1,600 f t^ API Class G cement, Sphe re l i t e (50 lbs 
per sack of cement) , 40% s i l i c a f lou r . Retarder 
t o be added i f r equ i r ed by ho le t empera tu res . 

Note: S lur ry volume based on 50% excess over 
t h e o r e t i c a l . 

E.3.2 P r o t e c t i v e Casing - 13-3/8 I n . 

Pref lush Same as surface cas ing 

Lead s l u r r y 3,000 f t3 API Class G cement and Sphere l i t e (50 lbs 
per sack of cement), 3% g e l , and 0.5% f r i c t i o n reducer 
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Tall slurry 500 ft^ API Class G cement, 40% silica flour, 
and 0.5% friction reducer. Retard all cements as 
dictated by hole temperatures 

E.3.3 Production String - 9 5/8 In. 

Preflush 

Lead slurry 

T a i l s l u r r y 

Same as surface cas ing 

2,500 f t^ API Class G cement and Sphere l i t e (50 lbs 
per sack of cement), 40% s i l i c a f lour , 3% g e l , and 0.5% 
f r i c t i o n reducer 

400 f t^ API Class G cement, 40% s i l i c a f l o u r , 3% g e l , 
and 0.5% f r i c t i o n reducer . Retard a l l cements as 
d i c t a t e d by ho le temperatures 

E.4 DRILLING FLUIDS PROGRAM 

E.4 .1 Surface to 700 Ft (Gel/Weighted System) 

P rope r t i e s are as fol lows: 

o Densi ty, l b / g a l 

o Funnel v i s c o s i t y , sec 

o Fluid l o s s , cm^ 

o P l a s t i c v i s c o s i t y , cp 

o Yield, lb/100 f t 2 

o pH 

o Sol id , % 

8 .5 -9 .2 - normal 

11-12 - i f shallow CO2 i s expected 

40-50 

15-20 

6-13 

15-25 

9.5-11 
4-6 

E.4 .2 700 to 3,000 Ft (Gel /Ligni te System) 

P rope r t i e s are as fol lows: 

o Densi ty, l b / g a l 8 .5 -9 .3 

o Funnel v i s c o s i t y , sec 40-50 

0 Fluid l o s s , cm^ 12-15 

o P l a s t i c v i s c o s i t y , cp 8-15 
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o 

0 

o 

Yield , lb/100 f t2 

pH 

S o l i d s , % 

8-14 

9.5-11 

4-6 

Mud weight and s o l i d s content should be maintained as low as p r a c t i c a b l e with 

mechanical equipment and tiie a d d i t i o n of water . 

E .4 .3 3,000 to 6,000 Ft (Sepiol i te /Polymer System) 

P rope r t i e s are as fol lows: 

o Densi ty , l b / g a l 8 .6 -9 .2 

0 Funnel v i s c o s i t y , sec 35-42 

o Fluid l o s s , cm^ 12-15 

o HT-HP f lu id l o s s , cm^ 25-30 max. 

o. Plastic viscosity, cp 8-16 

o Yield , lb/100 f t2 6-10 

o pH 9.5-11.0 

o S o l i d s , % 5-7 

As in the preceding i n t e r v a l , mud welgjht and s o l i d s content a r e to be 

maintained as low as p r a c t i c a b l e . This mud formulation may be r equ i r ed 

e a r l i e r , depending on borehole temperatures a c t u a l l y encountered. 

E.4.4 6,000 to 10,000 Ft (Seplol i te /Polymer System) 

Proper t i e s a re as fol lows: 

o Densi ty , l b / g a l 8 .6 -9 .2 

o Funnel v i s c o s i t y , sec 35-40 

o Fluid l o s s , cm3 10-12 

o HT-HP f lu id l o s s , cm^ 20-25 max. 

o P l a s t i c v i s c o s i t y , cp 8-15 
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o Yield, lb/100 ft^ 6-10 

0 pH 9.5-11.0 

o Solids, % 5-7 

The basic water source will be canal water treated for sulfate control. pH 

control will be throu^ the addition of caustic soda. 

E.5 HYDRAULICS PROOIAM 

The pre l iminary hydrau l i c s program i s shown in Table E-2. This program has 

been devised to provide good c u t t i n g s removal without damage to the wel l bore 

by t u rbu l en t flow. I t should be noted t h a t the a c t u a l hydraul ics opera t ion 

w i l l have to be f ine- tuned in the f i e l d . 

E.6 BLDWOUT PREVENTION EQUIPMENT (BOPE) REQUIREMENTS 

Kelly cock, s t andp ipe , v a l v e , and d r i l l - p i p e f l oa t w i l l be maintained on the 

r i g f l o o r . Dua l - s t a t ion c o n t r o l s , one on the r i g f l o o r , the other a t l e a s t 

50 fee t from the wel lhead, w i l l be provided for a l l BOPE. Accumulator 

capaci ty w i l l be 160 ga l lons minimum with 3,000 p s i charge p r e s s u r e . 

E .6 .1 Surface t o 700 Ft 

Annular BOP w i l l be loca ted on the 30 i n . cas ing above the d i v e r t e r . BOPE i s 

not designed to hold p r e s s u r e , but to p ro t ec t r i g crew aga ins t shallow gas 

pockets or hot a r t e s i a n water f lows. 

E.6.2 700 t o 3,000 Ft 

TWo 20 i n . , API Class 3M s i n g l e ga tes with b l ind and pipe rams, and a 20- inch, 

3,000 ps i WP annular preventer with a p i t che r n ipp le on t o p . 
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Table E-2 

SCIENTIFIC WELL HYDRAULICS PROGRAM 

Casing interval, ft 

Casing s i z e , i n . 

D r i l l i n g f l u id p r o p e r t i e s 

Mud weight , l b / g a l 

P l a s t i c v i s c o s i t y , cp 

Yield p o i n t , lb /100 f t^ 

60-700 

20 

9.0 

15 

20 

700-3,000 

13-3/8 

9.1 

11 

10 

3̂  ,000-6,000 

9-5/8 

9.2 

12 

8 

6,000-10 ,000 

7 

9.2 

11 

7 

Boimdary cond i t ions 

Maximum surface p r e s s u r e , ps ig 2,800 

Maximum flow r a t e , gpm 875 

Minimum flow r a t e , gpm 525 

Minimum j e t s i z e , i n . 14/32 

2,800 

875 

525 

14/32 

2,800 

610 

368 

14/32 

2,800 

425 

255 

14/32 

E .6 .3 3,000 to 10,000 Ft 

13 -5 /8 - inch , API Class 3M s i n g l e ga tes with pipe and b l ind rams, and a 

13-5/8- inch, 3,000 ps i WP annular p reven te r . Kelly cock and s tandpipe valve 

w i l l be maintained on the r i g f l o o r . A r o t a t i n g head w i l l be i n s t a l l e d above 

the top p reven te r . 

E .6 .4 BOP Safety 

o Tighten a l l b o l t s a f t e r hea t up 

o Loosen and/or t igj i ten turn buckles as wel l hea t s up 

o Work a l l BOPE when out of h o l e for b i t changes 

o Check pipe and b l i n d ram rubbers of ten as temperature 
i nc rea se s 

o Scaffolding should be b u i l t around BOPE for ease of 
access and sa fe ty 
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0 When lo s s of c i r c u l a t i o n occu r s , ensure tha t cool 
d r i l l i n g f l u i d i s pumped in to wel l p e r i o d i c a l l y while 
mixing loss c i r c u l a t i o n ma te r i a l to keep wel l from 
hea t ing up 

o Flow l i n e should be manifolded so t h a t flow can be 
d i r ec t ed e i t h e r through the f lash cy l inder or can 
bypass the f l ash cyl inder before en t e r i ng the possum 
b e l l y 

E.7 DIRECTIONAL REQUIREMENTS 

This well w i l l be d r i l l e d as an e s s e n t i a l l y s t r a i g h t ho le with the following 

d r i f t l i m i t a t i o n s : 

Max. Dogleg Max Deviation 
I n t e r v a l Sever i ty From/Vert ical 

Surface to 3,000 f t 1.5/100 f t 6° 

3,000 t o 6,000 f t 1.5/100 f t 6° 

6,000 to 10,000 f t 1.5/100 f t 6" 

Single-shot d i r e c t i o n a l surveys w i l l be taken a t 'no more than 200-foot 

i n t e r v a l s . Run mul t i sho t survey in d r i l l pipe on l a s t t r i p out before logging 

a t casing p o i n t s . 

E.8 COMMERCIAL LOGGING IN WELL 

Logging in the wel l w i l l cons i s t of geophjrsical, c a l i p e r , tempera ture , and 

p res su re , cement bond, and s p i n n e r / t r i g g e r l o g s . 

E .8 .1 Outl ine of Deep Well Logging Program 

Table E-3 shows when in the program each wel l log w i l l be taken. 

E .8 .2 Mud Logging 

The mud loggers w i l l be r e spons ib le for the opera t ion of the d r i l l i n g data 

terminal and performing mud logging s e r v i c e s as fol lows: 

o Take 10 ft samples from bottom of conductor pipe to 
6,000 f t , then t ake 5 f t samples from 6,000 to 10,000 f t 
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Table E-3 

OUTLINE OF WELL LOGGING PRO ORAM 

Logging Point 
Deep Well 

DB, @1,000ft 
DB, @2,000ft 
l > 3 / 8 i n . 

cas ing po in t 
DB, @4,000ft 
DB, (§5,000ft 
9-5/8 i n . 

cas ing po in t 
DB, @7,000ft 
DB, 08,000ft 
DB, 09,000ft 
TD, before 

l i n e r s e t 
TP, a f t e r l i n e r 

s e t 
TP, r a t e s t e p 1 
TP, r a t e s t ep 2 
TP, r a t e s t e p 3 
RP 1 day p o s t -

t e s t 
RP 5 days p o s t -

t e s t 
RP 2 weeks post-

test 
RP 5 weeks post-

test 
RP a f t e r pressure 

recovery 
RP 6 months 

p o s t - t e s t 

Total 

Geo
phys ica l 

Log 
Sui te 

Cal iper 
of 

Casing 

Number of Runs 

Temperature/ 
pressure 

Contin- Wire-
uous l i n e 

1 
1 

4 
1 
1 
4 

1 
1 
1 

1 
1 
1 
1 

1 

1 

1 

1 

1 

1 

12 14 

Cement 
Bond-
Gamma 
Ray 

Spinner/ 
Tracer 

1 
1 
1 

DB = d r i l l i n g break 
TD = t o t a l depth 
TP = t e s t per iod 
RP = recording period 
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o Wash, dry, and bag samples, s ix bags from each interval 

o Prepare detailed l i thological log from cuttings 

o Maintain records of b i t changes, direct ional survejra, 
casing points , and cement jobs 

o Assist wel ls i te geologist in core handling 

o Ins t a l l d r i l l ing data terminal and monitor following 
dr i l l ing parameters 

Penetration ra tes 

Weight on b i t 

Rotary speed 

>&id temperature in and out 

CO2 and H2S 

Mud pit levels 

Resistivity of fluids 

Pump strokes 

- Flow rate out 

Mud density 

E.9 DRILLING ASSEMBLIES 

Drilling assemblies needed for the well are shown schematically in Figures E-1 

and E-2. Variations of these configurations will be used, with the possible 

use of an additional string stabilizer to maintain hole straightness. 

E.9.1 Bits 

Standard b i t s wi l l be used \rtiere appropriate, while sealed journal bearing 

b i t s wi l l be used in the deep portion of the well. The b i t weights for 

geothermal d r i l l i ng are in the order of 25,000 to 40,000 pounds, with rotary 

speeds of 60 to 100 rpm. Jet sizes wi l l be the same as those cited in 

Table E-2. 
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n 
STRING STABILIZER 

30 FT 
LARGE DIAMETER 
DRILL COLLAR 

a 

VIBRATION DAMPENER 
(WHEN USED) 

STRING STABILIZER 

LARGE DIAMETER 
SHORT DRILL COLLAR 

BOTTOM HOLE REAMER 

BIT 

Figure E-1 DRILL ASSEMBLY 17-1/2-INCH - 12-1/4-INCH BHA 
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STRING STABILIZER 

30 FT 
LARGE DIAMETER 
DRILL COLLAR 

o 
VIBRATION DAMPENER 
(WHEN USED) 

STRING STABILIZER 

LARGE DIAMETER 
SHORT DRILL COLLAR 

STABILIZER 

BOTTOM HOLE REAMER 

BIT 

Figure E-2 DRILL ASSEMBLY 8-1/2-INCH BHA 
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E.9.2 Reamers 

Near -b i t r o l l e r reamers a re used with packed ho le assemblies for reaming in 

hard rock formations. The reamers are used for both s t a b i l i z a t i o n and reaming 

of the ho l e when b i t gauge (ou ts ide diameter) i s reduced during the d r i l l i n g 

ope ra t i on . Three-point type r o l l e r - c u t t e r reamers should be used with 

che r t - type c u t t e r s ( i f formation i s extremely hard) or s tandard c u t t e r s . 

E.9 .3 S t a b i l i z e r s 

Sp i r a l type s t a b i l i z e r s with welded blades should be used. Long or shor t 

s t a b i l i z e r wings are a v a i l a b l e . The number of s t a b i l i z e r s in the contact area 

w i l l depend upon the dev ia t ion con t ro l needed during the o p e r a t i o n . In hard 

rock , shor t s t a b i l i z e r s are used; in so f t rock , long-bladed s t a b i l i z e r s are 

a p p r o p r i a t e . Short s t a b i l i z e r s should normally be used. 

E.9.4 D r i l l Co l l a r s 

D r i l l c o l l a r s provide weight for d r i l l i n g and s t i f f n e s s needed to maintain the 

ho le as c lose as poss ib le to v e r t i c a l . The requi red weight on the b i t w i l l 

determine how many c o l l a r s a re used. Eight i n . c o l l a r s w i l l su f f ice in tiie 

l a r g e r diameter h o l e s ; 6-1/2 i n . c o l l a r s should be used on the 8 - l / 2 - i n . h o l e . 

E.IO BIT GUIDE 

Bi t performance assumptions a re shown In Table E-4 and a b i t guide i s given in 

Table E - 5 . 

Table E-4 

DESIGN ASSUMPTIONS FOR SALTON SEA SCIENTIFIC WELL 

0 
700 

3,000 
6,000 

Depth 
( f t ) 

700 
3,000 
6,000 
10,000 

Bit 
l i f e 

(hours) 

45 
80 
48 
45 

D r i l l i n g 
Bate 

( f t / h r ) 

15 
12.5 
10 
8 

Core 
No. of Rate 
Cores ( f t / h r ) 

0 
4 

18 
27 

0 
5 
5 
5 

No. of 
Bi ts 

1 
2 
5 
9 

No. of 
Core 
Bi t s 

0 
2 
3 
6 
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Depth 
( f t ) 

Surface-700 

700-3,000 
(see Figure D-1) 

3,000-6,000 
(see Figure D-1) 

6,000-10,000 
(see Figure D-2) 

Bi t Size 
( i n . ) 

26 

17-1/2 

12-1/4 

8-1/2 

Table E-5 

BIT GUIDE 

Bi t 
Type fa) 

0SC3AJ 

J -3 
J-4 

X3-A 

J-3 
J-22 
J-33 

J-11 
J-22 
J-33 
J-44 

Weight on Bi t 
(1000's of l b s ) 

25-40 

25-40 

25-40 

25-40 

Bit Speed 
(rpm) 

60-100 

60-100 

60-100 

60-100 

(a) Hughes Tool Company des ignat ion or comparable equ iva l en t . 

E . l l CORING PROCEDURE 

The procedure i s as fo l lows: 

o Run ho le sweep and c i r c u l a t e 1 to 1-1/2 hole volumes before 
pu l l ing out of hole 

o Pu l l out of h o l e and stand back b i t assembly 

o Pick up core b i t and core b a r r e l assembly and run in hole to 
core i n t e r v a l 

o C i rcu la t e to condi t ion mud before cor ing 

o While co r ing , con t ro l b i t weight , c i r c u l a t i n g speed, and 
r o t a r y t a b l e speed (rpm) a s recommended by core engineer 

o Pul l out of h o l e , r e t r i e v e co re , and lay down core b a r r e l 
and bottomhole coring assembly. Cores to be handled as 
d i r e c t e d by o n - s i t e geo log i s t 

o Pick up bottom hole assQnbly,..run in h o l e , and d r i l l to next 
coring point 
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E.12 SCIENTIFIC WELL DRILL RIG SPECIFICATIONS 

Mast or de r r i ck 

Subst ructure 

Drawworks 

Drawworks power 

Rotary t a b l e 

Crown block 

Travel ing block and hook 

Swivel 

D r i l l i n g l i n e 

D r i l l c o l l a r s 

D r i l l pipe 

Hevi-W^te 

Mud pumps and power 

Light p l an t s . 

Doghouse and t r a i l e r house 

Subs 

Height 152 f t , 1,000,000 lb GNC 

30 f t c learance to r o t a r y beams, 
8000,000 lb GNC 

1,700 hp r a t ed input 

see above 

2 7 - 1 / 2 - i n . or bigger with s p l i t 
bushings 

300-500 ton 

300-500 ton 

300 ton 

1-1/2 i n . or 1-5/8 i n . 

Four 10 i n . X 3 i n . ID wi th 7-5/8 
r e g . connec t ions , e ighteen 8 i n . x 
2-13/16 i n . ID wi th 6-5/8 r e g . 
connect ions , twenty one 6-1/2 i n . x 
2-1/4 i n ID wi th 4-1/2 XH 
connections 

15,000 f t 4-1/2 i n . , 20 l b / f t , E, 
XH or 5 i n . , 19.50 l b / f t , E, XH 
d r i l l pipe 

21 j o i n t s , 5 i n . x 3-1/16 ID, 50 
l b / f t with 4-1 /2 IF connect ions 

Two 1,300 hp t r i p l e x with r i g mats 
for pumps 

Three 1,000 kW genera tors 

Large t r a i l e r for t oo l pusher 

As requi red for a l l d r i l l i n g 
assemblies 
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Stee l mud p i t s 

Shale shaker , desander and d e s l i t e r 

Kelly 

Weight i n d i c a t o r 

Light ing system for r i g 

Core boxes and sample con ta ine r s 

D r i l l i n g recorder 

Di rec t iona l survey instrument 

Handling too l s 

LPG, fue l , and l u b r i c a n t s 

Iftad-testing equipment 

Por table water pump 

Tool j o i n t and cas ing thread 
l u b r i c a n t 

Chemical t o i l e t f a c i l i t i e s for 
con t r ac to r personnel 

Fishing t oo l s 

Four-pi t system with 1,500 bbl 
capac i ty and completely covered 
with expanded meta l . Mixing and 
s t i r r i n g equipment, f lowline f lash 
tank, pump or j e t system to 
f a c i l i t a t e dumping so l id s and 
c lean ing . Two 6- ln . x 8- in . or 
l a rge r cen t r i fuga l pumps 

Dual-tandem shaker . Desander with 
2-12 i n . cones . Mud cleaner 

Square Kelly & Kelly spinner wi th 
r eve r se 

Martin Decker or equivalent 

So t h a t e n t i r e s i t e and working 
areas are wel l l i gh t ed inc luding 
under the s u b s t r u c t u r e . Lighting 
to be vapor-proof UL approved 

Not requ i red 

Six-pen. Rate of p e n e t r a t i o n , 
hookload, pump p ressu re , pump 
s t r o k e s , t o r q u e , and r o t a r y speed 

Single shot k i t and peewee un i t 
with hea t s h i e l d k i t 

S l i p s , l i f t i n g subs , e l e v a t o r s , 
tongs , b i t breakers for a l l d r i l l 
p ipe , c o l l a r s and b i t s i z e s 

One 250 gal fuel tank with gauge 
and pump 

Marsh funnel and mud balance 

Duplex pump with minimum 100 gpm a t 
100 ps i 

Lubricant to be Copper-Kote 
Geothermal pipe dope for a l l 
tubu la r goods 

Three chemical t o i l e t s and 
maintenance 

Overshots, j a r s , a c c e l e r a t o r s , for 
a l l s i z e s of d r i l l i n g t oo l s 
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Containment s e r v i c e s , Kelly Stopcock 
and f l oa t subs 

For a l l d r i l l i n g s i z e s 

Blowout prevent ion for 
30 i n . cas ing 

Blowout prevent ion equipment for 
20 i n . cas ing 

Hydri l d i v e r t e r 

Single ga te , 3M, b l ind rams 
Single g a t e , 3M, pipe rams 
3M annular BOP 

Blowout prevent ion equipment for 
13-3/8 i n . cas ing 

Single ga te , 3M, b l ind rams 
Single g a t e , 3M, pipe rams 
3M annular BOP 

Blowout prevent ion equipment for 
9-5/8 i n . cas ing 

Automatic d r i l l e r and torque 
l i m i t e r 

Independent w i r e l i n e depth 
measuring u n i t 

Water s torage 

Single ga te , 3M, b l i nd rams 
Single g a t e , 3M, pipe rams 
3M annular BOP 
Rota t ing head 

Hydraulic u n i t with 18,000 f t r e e l 
of .092 n i c k e l - p l a t e d w i r e l i n e 

Four 500 bbl tanks manifolded 
t oge the r . Also potable water for 
crews 
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