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WELL SUMMARY

ATHENE # 1 was a vartical zxeloratisn wall drilled in the

Tmastern corner of Porait VICZ/213, asar to 3INLENR * 1 a well drilleld
by Phillios ia early 179%3. The exact location was on Sadt Point 1
lina 372A-601. |

TATURME £ 1 was srogramanced to maaastrate the large Intra-Latrobe sand
hodvy of Lower Palaeocene aje.

The cbijectives of ATHRWE # 1 were:

k)
[

a) Evaluate the Hydrocarbon wotential of the Latrode sejuancas.
b) Cvaluete the stratigraphic facies felatioships of tha Latrobe.
Roth of the above ncints were to be exanin2d down to tae Iretacadous
z mation

seigsmic rarker - the Jooer etac20us uvaconiormicy. Mniz infor
t

X
was tien to be correlated with that ohtaiazld in 39wo8T § 1.
was ssoedded on ta2 22 “fav 1933 and reacaed D on tonae 7
July 1333, iz inclulied akout 135 1/2 days OEF
Jnion strike from the 23 4av to 19 Juna). 10 2its wero u
the entir2 well., "0 Overwressur t {
secticn).

- . after having loaage:]l the 8 1/2" oocen hole, t

I

abandonliad in 111 Julvy.
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10 Raith F2 312 W1l 27 523.9 465,42 7/A/0 3.4 777 35,7 5% 434 2300 2.3 LT 4012 535 /4 Qut gauge
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CAXS ALRATTSTITY
nTPTIT WRIGHT FV PV Y Gels J5%  thks o1 f£il aal Z1- DERN Tat+ 1 7
g oy cs /32 2.1 % DOM
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£94.0 9.20 33 6 4 3 3 0.0 2 13.0 0.5 1.9 12500 7.9 130 0.72323  0.0247

723.0 S.50 35 7 5 5 3 20,0 3 WN.0 9.5 L.0 20 0.9 160 2.2035 0.7250
1025.0 9.40 39 2 .14 3 13 12.7 2 12.0 9.5 1.1 14593 0.0 540 D.5510 0,2432
1193.9 9.5 42 8 13 9 13 19.4 2 19.9 0.7 2.9 L7902 0.7 320 5.7533  9.1145
1237.9 2.20 32 5 Y 4 10 19.7 2 19.5 0.5 1.2 17520 9.0 59 9.7130 9.1519
1433.0 5,20 33 3 5 4 3 10,3 2 1D.0 0.4 0.3 17300 9.7 19 2.9L7 95,1749
1575.9 9.30 33 1n 9 3 5 9.2 1 3.3 0.3 0.7 13030 9.0 670 0.7392  9.2330
1862.0 0,40 40 12 11 3 7 7.7 1 12.5 1.1 2.2 L3993 9.0 133 9.53779  9.2913
2055.0 9.30 37 13 3002 05 2.0 1 19.0 0.5 1.3 12093 0.0 105 0.7517 9.1747
2033.0 9.30 40 12 16 2 7 7.3 112.) 9.5 1i.) 13090 0.0 119 1.3772)  J.2915
2226.0 6.30 42 13 W 2 % 5.0 119.5 1.1 2.1 17004 9.0 129 3.7333  0.229)
2234.0  9.20 42 17 302 3 5.3 119.5 1.1 2.9 L5300 9.0 129 9.772¢  J.1242
2270.0 8,30 45 13 11 2 % 5,5 1 10.5 1.9 1.3 17005 9.0 120 J.7353  0,2723
2304.0 9,20. 44 17 10 2 7 5.4 1 10.5 1.9 2.1 17590 9.0  12J J.74%3 0.2352
2427,0 12.97. 51 17 24 5 2 5.2 1 17.5 1.2 2.3 16009 0.0 39 3.5573  L.1133
26450,0 13,070 4% 16 20 & 20 3,0 1 10.5 1.% 2.2 15303 0.0 0 30 9.3%43 5.3342
2543.0 10,00 47 15 18 4 13 5.2 1 10.5 1.9 2.9 15530 0.8 193 9.5155  0,5313
2723.0 10.60 47 16 13 4 17 5.1 1 19.0 9.3 1.1 15300 0.0 1)) A.5155  0.5413
2759.0 11.00 50 22 23 4 25 5.2 1 10.0 1.0 2.9 L6509 9.0 10 )LELY5 0 §.3575
2752.0 9.00 40 7 3 1 35 5.5 1 10.0 0.7 1.5 20079 0.0 1J J.3324 0 0.4735
2332.0  9.00 40 12 2 01 7 4.2 L 10.2 2.5 0.5 20099 u.h 50 3.5715 0 0.2913
2753.0  9.00 38 11 7 01 7 4.3 1L 1d.5 0.5 I 13037 9.0 179 9.7i57 9.1911
31729.9 9,82 47 15 15 1 3 5.0 1 10.5 0.3 9.9 13099 2.9 103 9.5913 9.5321
3250.0  9.00 41 13 13 18 3.0 119.5 5.5 1.0 13990 2.9 500 1.%03%  1.5735
3324.0 0 9,090 41 12 13 1 7 3.3 117.5 0.4 1.1 17390 0.7 30405343 9.3255
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at 2759.8 m

t
:: ; Elevation KB 22.2 m above MSL
i Sea bed at 265.4 m below MSL
: Hole 38" 30" Casing shoe at 329.5 m
o : at 334.0 m Cement plug from 414.5 to 320 m.
LT Hole 28" 20" Casing shoe at 530.0 m
L at 543.0 m
Ll Hole 17"1/2 < =2 13"3/B Casing shoe at 1193.0 m
at  1209.0 m
255 -
=0
Cement plug from 2781 to 2682 m. é;g
Packer set at 2720 m. g
Hole 12"1/4 = ~ 8"5/8 Casing shoe at 2750.4 m ggj

Hole B"1/2
at 3385.9 m
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Hole 38"
at 334.0 m
Hole 28"

at 543.0 m

Hole 17"1/2
at 1209.0 m

Hole 12"1/4
at 2758.8 m

Hole B8"1/2
at 3385.9 m

1\

Elevation KB 22.2 m above MSL
Sea bed at 265.14 m below MSL

=

30" Casing shoe at 329.5 m
20" Casing shoe at 530.0 m

13"3/8 Casing shoe at 1183.0 m

9"5/8 Casing shoe at 2750.4 m
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9rilling cav & 1 (2°

Fun out aachors on oiagy-back.
Nake ur 3i13d with hole owpener and 3it § 1, IUSIES 30T 26" (3%22).
i3 us guide bhas2 for 35" hole.

sud in at 237m (water denth).

Drlll ancad from 237n to 321m.

2rop survey at 321la - 1 dejreae.

Drill ahcad Lrom 321a to 334m.

Circulate at casiny point.

2ron sarvey at 3343 - 2/4 Jdeuree.

320k 4597 bhle of aigh viccosity mud,
‘Pull cut on2 staad and spot 159 bhls of higa viscosicy nud.
PO,

Fia vo ani rua 30" cesing.

v

\.I"‘J

t

\

crilling Day # 2 (23.35.33)

Ck un and run Stinger and NRunniag tecl.
ig u» c1rculat1aj nead and £111 casing «~ith water.,
Land casiay and circulate hole.
CeuenL 30" casing (3Shoe # 327.51).
3 down runniny tool.
uan 26" 3UA witn Rit § 1R,
M1t oo cemeac. _ :
Tagq ceéement at 325m.
Trcill cut cemant.

Nrill ahead fromm 334m to 433m.
Dron survey at 427m - 0 dejyrae.
Drill ah=ald from 433a to 533a.

N

Drilling Day & 3 (24.5.33) - :

Drill aheald from 533m to 543m.
Circulate wriocr to swotting 450 bbls of high viscosity wmud.
Tron osurvey at 3430 - 3/4 degree.
fetrieve survey and RIW - no f£ill,
Spot 307 bbls of nign viscosity mud
POO1I.

Rig u» and run 20" casing.

Pick up and rua 20" well 2ead.

POOH with Running tool.

PId with cement Stinger.

“ake up cewment iead and circulate.
Cement casing (Shozs 8 530m).

Rig up to run Stack.

s
DR ]
W W
N




I Ddrilling mav

A (25.5.93)
T.0. deathuer hefore lowering Stack,
I dJork on 1.0.”P s - blue po? malfunction.
Lowar and set 3 i

Start running Ri

Driling Day + 5 (25.5.£3)

Continuve running Riser.
Latch onto well ncad.
RIH with testing tcol.
Test 2.2.9 3 - O.XK.
PCOn,

Pick u»n naw 3#1,
RIY witn 3it % 2,
Tag cenent at 518m
nrill cut cenznt
Drill 4down to 5
iait cn Union m
PIONT and secure

1

Jnion wWorkars on

t

., Lloat collar and sinoe (2 52%m).

drilling tay # 5§ (27.5.33)

Union workz2rs leave riy oand are on strike.

Drilling Dav 4 7 (22.5.83)

Union workers on strike,

Drilling Dav # 8 (29.5.83)

Union vworrxars on strike.

Drilling Dav # 9 (39.5.83)

Union workers on strike.

Drilling Day # 19 (31.5.83)

Union workers on strike.

NPrilling Dav # 11 (1.6.83)

Union workers on strike.




Drilliny pay £ 12 (2.€.33)

Unicn workers oa strike.

nrilling ray % 13 (3.6.33)

Union workers on strike.

nrilling Day # 14 (4.4.33)

inion werkers oa strike.

_trillinn Day # 15 (5.6.23)
Uniocn workers oa strike.

drilliny tay ¢ 15 (5.5.83)

Union workers on strike.

Drilling nay ¢ 17 (7.6.53)

nion workers on strike.

Drilling bay 4 13 (2.5.832)

Union workers on strike.

Drilling pay # 13 (9.6.83)

Union workers on strike.

e’

!
'

orilling Day # 20 (10.6.83)

Waiting on result of strike.

Fevsosition the rig. .

Screw onto striny,nick up and circulate.
Yang coff and wait on weather.

Union workers return to rig,

Drilling Day # 21 (11.5.83)

RIY and retrieve hang off tool.
RIW with Bit # 2,14 3/4",

Drill out cement from 532m to 542m.
Circulate and condition mud.




nrilling Tay 4 21 (11.5.722) /cont.

POD1 te chanyo 2P,

Pick u> test »nlug and RIH,

Test 30P"s and choke =manifolu.

PR2ON witn test nlua., :

PIH with new 38A8,B3it # 3 =417 53D7 and 17 1/2" Jnder-reaner.
Under-ream hele from 5172 to 554,

Circuvlate and condition mud.

Pun LT, test formation to 10.9% npo Bouivaleont »ud iW2ignt.
rick uv kellv end drill anead frcm 5420 Lo §20n. '
Circulate for 30 mirules and <drill ahead From 3520 te 705m.

“Rrilling Nay % 22 (12.6.23)

Tontinue drillingy anead from 705%™ to 363m circulating every 10 singles.
Circvlste &nd droo Totco survey.

POO7 toc cananas under-reamer arirs.

Tetrievz survey,1/2 3deg. deviaticn.

DT aith Ait £ 3R 3IITH O3IDT.

Rezam last two sinales to bottem,

Prill aghead from 9537 to 932m.

rrilling Day # 23 (13.6.833)

Zontinue drilling ahead from 932m to 1001m.
Rean from 992m to 1N01lm.

Drill ahead Erom 1001w to 11Z1m.

Feam Lrox 1172.5m to 1142nm.

Drill from 1121w to 1142m.

Circulate,droo survey anl PONA,

Petrieve survay,3/4 deg. deviaticn.

RII with new Bit & 4 SAITII 5DT.

Crilling Day ¥ 24 (14.6.83)

Continue to RIW.

Drill ahead from 1142m tc 1279,

Circulate and w=ull out tc 20" casing shoe.
Hanag off at shoe. :

RIB and circulate out £ill.
PODHE to 22" cacing shce and wait on weather.

Crilling Ray 4 25 (15.6.83)

PIfI and circulate out £ill.

Pull out to 20" casing shoe.

RIH,circulate and stravm out of hole (1209m).
Rig u» Schlumbkerger.

Run .t 1l: GR-DIL,SLS,CAL.

Pig down Schlumberger.
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Drillina Day Y 25 (15.6.33) /coat.

PT'T for wioer trin,circulate and P32H.

Drilliny mav 25 (15.6.83)

Continue DO, :

RI3 with 13 3/8" casing f£illing every fifth stand.
Circulate arounld casing vrior to cementing.

fig an anl ourp cewment.

Disnlacze cement with 3799 strokes.

2umn nluz and nzld for 15 minutes.

FI to wasen well head.

2rilling Day % 27 (17.6.33)

Pull out 3B3OP stack and riser string.
Work on BOP stack and surface test.
Pun 1n with 30P and riser string.

nrilling may % 22 (1R.5.83)

Continue running in with 202 and riser strina.
Land 32P,nicrlz un diverter and Elowline.

takz un test nluy enld test asseably, Fli.

T2st vlug nanjying uc in Hydril.

Pull out test nlug.

Pull out riser string end 1ydril assembly.

Drilling Dav ¥ 29 (12.6.83)

Continve puliing Gai. riser- and Aydril,

Jork on Hy3ril asseably.

Run in with JIy3dril and riser,.

Land and latch on tvdril asseably.

Run in witch test »lug.

Test tool nanjying up in Hydril.

Pull cut test n»nluy.

Unlatch Hydril,oull out riser string and tHvdril.

Drilling Gay # 30 (23.5.33)

Continue to wull out riser string and dydril.

i7crk on Hydril.

2un in with riser and Hydril.

Latch on Hydril,nivple uo diverter and flowline.

Run in with test tool. ' ’
Test lower ,middle and uower pive rams to 5000 psi,tested okay.
Test innar and outer kill lines to 5009 psi,tested okay.

Test choke line to 5000 vsi,tested okay.




Crilling Dayv # 33 (22.4.233) /cont.

st umner and lowver Tiyiril tg 2590 pei,testad okay.
st manifold to 50500 osi,tosted okav.

Pull out of nole with test wlug and ruan in witn weaar bushings.
Pull ouvt of asle ond test curface ecuirnaent to 5300 psi.

fake up acw 21N,

orilliaa 2av ¢ 31 (21.3.

[6R]
)
-~

Zontinue makiay a0 poevw i ,and I yith new 3ic &5,
ray camont at 1153a (3372 Et).

Prill cut f£ioscat colliar,zarmont and snoe.

Drill 15 £t new formatica.

Cirzulate vottons vtz and nerfors LOT.

Jrill anealt fromw 12142 (3932 £t) to 13%72 (4533 ft).

Conviaue Jrilling ahead fror 1397m (4333 £t) to 14291
Pund slug and PO wita it ¢ 3.
Meka us new 372 an? RIVT wuith new 3it % §,2I7AX ACDS. I
Snange nuan i1iners crar.. 5 L/2" to £V (=0.02935 bbl/strx
ZTontinuve runniay into nole.

Drilling Dav & 32 (23.5.33)
Tontinve drilling aiiead Dif
2ren survey at 18341:,3/74 deg. &
POD25 for 19 stand wiper tri

Drilling Day % 34 (24.5.33)
Continue PO0iH.

EI1 and drill ancead from 1341w to 2371m.

Drillirng D

o
<
W=

3% (25.56.83)

cintinve drilliny ahead from 2071lx to 22035,
2roo totco survey at 220%wm,3/4 den., deviation.
2rill ahead from 220%i to 2220m.

Full ocuvt for 10 stand winer trin.
Pun tack in hole.

Drilling Rav £ 36 (25.5.33)

Zontinuve running in after wiper trin.




Drilling Day # 36 (25.5.33) /cont.
Drill ahead from 2225m to 2247m.
Work on nunn # 1.

Drill ahead from 22472 to 2257n.
Puan slug and PO with Git § 6.
Brzak down Jdrill nina.

2rill ahecad from 2257m.

Drilling Day # 37 (27.6.83)

Centianve drilliang ahead from 2257m to 23797,

4

-

diner trio to 13 3/8" casing shoe,
Circulate 30 minput2s at casing shoe.
Pun in hole,70 ft., fili.

Ream and wash to hotton.

2rill ahcad from 2270m to 2539,

Drilling Day % 33 (22.£.283)

Corntinue drilling anhead from 243%m to 2539m.

1ole wackad oFff,P224 and hreak Jdown 3IIA.

RIM and drill anead from 2530m to 2543m.
Circulate at 2543m and P20 with 3it 4 7.

RIH with test wlug ani tool.

Test 20P stack and surface eguipment,tested okay.
RPIT with new Bit # %,8MITI 3D 12 1/4" (3%15).
Hangy OfLf at casing shoe,slin and cut lines.

Drilling Dav ¢ 39 (22.6.83)

Continue cutting and slivning lines.

Continue RIH with 3it # 3.

Reaam out tight sovot,continue RIH to bottom.

Ream and wash out &0 ft. of fill.

On bottom and Arill ahead from 2543m to 2722m.
Circulate to clean annulus of excessive cuttings.
Drill ahead from 2722m £o 2730m.

Nrilling Dav & 40 (39.G.83)

Drill ahead from 2730m to 2760m.

Circulate and POQU to casing shoe with Bit # 3.
“ork on draw-works.

RIH from casing shoe.

25%93m (3527 Et),2658m (8702 £t),2677m (8783 £t),2716nx
(9032 ft).

) £ N -~ .
. :
. L

Ceontinue running in hole and wash down last singles.

‘Tole wacked off (drilliny with one 9Huap),stuck nipe.

fake uo new BHAA and RIW with Bit # 7,311I7H 33 12 1/4" (3*14).

Ream out bridges whilst RIHY,at 2544m (8349 ft),2575.7m (8450 ft),

(8911 £t),2753m




Drilliny Day ¢ 49 (39.5.93) /coat.

l Tirculat2 on hottom for 7 hre to zonlitioa aole (mud wt to 11 »33).
l:)rillim Jay ¥ 41 (1.7.23)

Dron Toted survey at 2748%m - 1/2 degy deviation.

sunp slul and PIIN with lt Poa,

nig un to run Schlunberasr 1o3:z:

run * 1 - DIL - S3L3 - 3R - AL
Pun * 2 - 73777 (71 300t3 - 190% ra2covary)

l nig down 3zhluaberger.

I3 for wirer trio.

Tircuiate 19 stanlds off botitoa ty work 291 Draw—wdrks.
l Tontinue "I oand circulete fecr 3 hrs.
l1r1111n1 NDey 3 42 (2.7.33)

ConthUﬂ cirzulating.

©OADY and wesn Jown riser - ‘ull Wwear dushlinjs.
I Pun.3 5/2" casing and-iland casing shog (2 17535.47).

Circulate wnrior to ceomentation.

lDrillin? Day % 43 (3.7.33)

rPig un to cewent casing. _

Punn cement ani Jisnlace with 3rill -aud.

2umn mluz and hold at 39093 psi for 15 win,

Test 322 stack anld suriface lines - 2.K.

“take un new 239% vitn 2it % 7, HIZHEI 037 3 1/2" (3%19)
I PIfl.
l 1illing Day % 44 (4.7.33)

"ccntinue RIM.

Tag cement at 27257 and circulata.

Prill cement and casing shoe to 2752m (slight wrezsare Jron).

parfora LIOT (a0 FIT). '

2um2 sluga and PIOGCH - to check for nossibhle wash-onat.
l fake a» new 372 with Bit % 192, 354171 F2 3 1/2" (3*11).

RIT with Bit ¢ 10Q.
l Tirculate and dArill she=ad from 2762,

Drilling Day # 45 (5.7.33)

NDrilling ahead
Slow »ump rate tes

t at 3232m.

from 2%347m to 3292m.




Arilling Dav % 43 {(5.7.23)

Nrillinyg ah2aa fron 32)2m to 33T4w.

Pumo sluy and nerfora short winer trin to shoz (no
P17 to Hotton - no £ill.

nrill ahead from 335%4m to 3320.0m,

2rilliang NDav ¢ 47 (7.7.33)

”[llllnj ahea:l £xomr 3332.5m ©o 33357,
ttet to relocata rig ovoer well head.

Pull 35 staads anl nanx OEC.,

Jait on waatnher.

.Prlil bang uff tool.

RT'1 tc tag o;ta - no £1il1
Tircrvlate anld coniition mud.
- Qron survay 1t 3333 - 23
371 to 1o3y.

s

\

Jrilling Dav # 43 (2.7.92)

Zentinuz PONT.,
217 un tc run Schluwbtaraar.
Aun 3chiumberger lougs:
DL - 2L3 - 3N
OTC - 3R

T
1

4

~N 2
L

velocity 3vrvey
un Ceoochone - wnalfuaction.
run Za2ovDhone.

-
L

(D

-~ -

Driiliag Dav # 4% (2.7.33)

|
o
o+

pl
I

" Geonincine malfunction t2ant to repair.
Slin and cut 45a of 1ril line.

Start in hele with 81t ¢+ 10RR,

T304,

Tait oDn SSL.

2i31 w2 and run 3Seoohons

T,av dcan Jeozhone,.

?IT with RZ Nrill znacker and set at 2720w,
take un stinger anda I,

Drilling Day * 50 (10.7.23)

Centinue PId tc circulate and condition mud.
Sting into sacker and pump cement plug,
Start laying down D? and DC.

Prepara to abanlon well.

draa).

Pull uc 5 stands and test nlug to 1900 »si for 15 mins.
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The riiy was wmoved onto locatica and the wz2ll was sicudded on 22nd

May 1983. The deoth of water was 265m (359.7 ft). Only one bit was
sed Jduring this phase which was 3it % 1, a Huahes 3\J, with 3%22

nozzlee, 25" with a 36" i#ole Orener altached. rfhe sce bed was tacged
at 287m (RXZ) and drilled down tc 321lm, where a survey wes zerformed
giving a 1 Jdegrea2 deviation. Drilling was then resumed and TD was
rcached at 334m where the 30" casing was to be set.

Jeveral complete blrculatlona were performed to clean tne hole
O excess cuttings hefore 450 bbls of high vizccsity wud.were szotted
to rcrevent excessive caving whilst ruanning the casing. 1 surveay ’
dropoed at this rpoint gave a lsviation of 3/4 degr ce.

OB/ PP /PP PRACTICE
The phase was Jdrilled in a tctal time of 3 1/2 nours, with a total
of 2 1/2 hours actual drilling. The WCH was generally nszar 0 klos

! as the hole was jetted rather than drilled. The drilling wractice
is summarised below:
REPTT IN fPPVAL ROP 108 RPM FR
I m/ix Klbs Jon
227 - 370 13.8 J-5 0 450
300 - 334 13.3 0-5 120 1035
AYDRAULIC

The Elow rates, and the annular velcc1t19g, must ke Kert nigh
during this phase to remove the large quantity of cuctlnq generated
by the drillinyg. The optimum calculated velocity was consid ierably
higher tihan that used, however this higher velocity would lead to
aven inore hole erosion than that encountered. As can be seen from
the cuttings transport tables only the smallest particles were
» removed whilst drilling. The use of high gel pills to remove the
larger »narticles nroved successful and little £ill1l was encountered
cn running the casing.

The pbit efficiency was lower than the optimum, but this is generally
accevted at this stage of the hole. The choice of nozzles (3 * 22)
was correct.

CASING AMD CEMENTATIOW

3 joints of 30", vetco (1" wall), 309 1lb/ft casing were run in
and set at 329.5m, together with a 7.3m ¥Wellaead. The hHole was
circulated orior to cementation. The follcwing was then punped:

1. 15900 sacks of "G" class cement at 15.8 pog with 1% calcium
chloride,

2. This was then displaced with 28.5 bbls of drillwater at 5.7 bpm.
(0 .25 bbls was bled back)

Gocod cement returns were obtained throughout.




!

CUTTING  TRANSPOFT TA3LES

The tables provide a qguick look at uole cleaniny and
cuttinys removal.ly controlling the POP,raising or
lowering the flow rate or changing the rheological
provertia2s Of tue nud,one can decile the actica
necassary to »nrovide the most efficiant hole cleaning.
In tihe following tables the data has been
calculated between DC and 04 and also betwean DP
and Jd,with the specific Flowrctes and wud prooerties
uszed over the selected interval.Cuttings sizes are in
decimal iaches.
The followinyg is a brief explanation of the terms
utilised

Vs = sli»n velocitv (ft/min)
vC = annular velocity - slic veleocity

cf = cuttinqé generated at the bit
(5allons/gallon of wmud)

CTa = cuttings in annulus
(gallons/gallon of mud)

Rct = cuttings transport ratio (decimal mercantage)
= cutting velocitv/annular velocity




Tntervai: 237 w. to 300 m. POP: 13.80 a/ar.

Flow rate 459.0 Jom. Ann.vels 2.79 m/min (D2/94)° "

T 8.7 nz3 Py 1 Yp 2 3el (10 sec) 9 YP/PV 2.00 S

n= 0,415 ¥ = 0.282

Cuttings Density: 2.2) (CLAY)

Jutting size Vs vc Rct CE Za’
1.339 20.990 -13.11 '
0.750 15.67 -12.8¢
0.5%0 12.145 ~-7.56
0.250 5.22 -2.44 .
N.100 1.32 1.47 0.5271 $0.1203 3.2293

Cuttings Nensity: 2.55  (3AID/FANDSIOHL)

Zutting size Vs Ve Rct CE Ca
1.000 24,92 -22.13
J.730 13.62 -15.99
0.300 12.46 -9.67
0.259 5.2 -3.44 ‘
0.100 1.54 1.14 3.413086 0. 1293 0.2243

Interval: 300 m. to 324 n. FIP: 13.80 w/hr.

Flow ratelns85.0 gom. | ann.vel: 5.72 m/min (D:/Dif?”

g B.7 pody PV 1 Yo 2 Sel (10 sec) 0O YE/PV 2.00

n = 0.41% no= 0,282

Cuttings Densitys:s 2.20 (CLAY)

Cutting size Vs Ve Pct CE Ca
1.000 22.75 -23.02
N.750 18.61 -11.88
0.500 12.490 -5.63
0.250 6.28 0.52 0.0774 0.0501 0.54793
0.100 2.48 4,214 0.£3939 0.0501 0.0724

Cuttingys NDensity: 2.55 (SAIID/SANDSTONL)

Cutting sizz Vs Ve Rct Ct ca
1.000 33.95 -27.23
0.750 22.1°% -15.47
0.500 14.79 -3.07
0.250 7.40 -0.67 Rt
0.100 2.96 3.756 0.5599 0.0501 0.0895 -




.

$22S3IRVICES T.D.2. 22/5/33

2INILLIP3 AUST Co Athene 1

CASIMNG LIST

CASING SIZm: 30" TYPE: Vetco | wEISAT (1b/ft) ¢

CARINSG 308 DEPTH: 329.45

CASTHNS LENGTI: 45.03

Ak Rk kAR kR Rk Ak kAR R KAk R Ak A kA AR A AR K kA kAR AKX AKX XK kk %
* Jt & * LENSTH *CZSG LENGIH* DEPTA R.T.* REJARKS *
KA AR KA KRR KK KK RAk A XKk kAR Ak k kA A AR KK kA Kk Ik kR kkkhAk &k k&

* 1 *12.43 * 12.43 * 316.93 *35hoe Joint *
* 2 % 12.57 % 25.15 * 304.31 * *
* 3 * 12.56 * 37.71 * 261.75 * *
* 4 * 7,32 * 45.03 * 234.43 *dell dead *

LR R R R L LSS S L R e R R R R R R T R RS R EFEE NS TN RN

303




33 1Uary

After Lreaking 39" Tasina running assembly, tiz new 3i0 was nicked
Uz with 2it # 1PR, a fuohes 32J with 3 % 22 nozzles. Tae cament was

tajjed at 3257 and 1rilled to the shoe 2t 329.5n. Pae rest of the
cement was then drilled out and -drilling of the 25" Phase comrenced.
A survey was taken at 433w and gave a reading of no Jdeviation. Sn
rzaturning to hottom little fill was encounterad. The 26" phase was
finished at 513m, and tne hole was tncroughly circulated befora
snotting 450 bbls of nigh gel wud. A survey was then dropped which
Jave a reading oE 3/4 deygree. On returning to bottom no Fill wacs
fcund and another 2ill of aiga viscosity .,ud was scottad (390 bols).
Tha hit was tncn nuliled to run the 20" Zasian.

Z/TP /0P PRATTICE

“nly one bit was used wiuilst Jdrilling t
total tise taken for this nhase was 12 1/2 ho
was actual drilling. Drilling rnractices are

se, 21t % 1P, Inc
%)

a
rs, oI waich © aours
£

DEPTI INTTRRVAL POP )3 npH R

™ m/hr Klbs jom

334 - 38D 25.1 5-10 ) 1085
53 — 543 Z5.1 10-15 1235 10

TYDRAULITS
As witih the 37" Phacse, the aanular valozities nust b2 k2ot as nign

@25 nosscible to remove tne large guantities of cuttings gzasratad.
flcle c¢leaningy, as sean on the cuttingys transport Laclga, was slightly
detter Jurina this wvhase only due to the fact that the hole was

smaller. 7The puacing of high viscosity sluy whilst Ariliing and good
circulation uvdon comnletiom of the thase ensurzd a good clean hole.
Bit efficiency was aaain much lower than the ortimumn, dbut this is
still excected at this staye of the hole.

ME AND TRASNTATION ,
l joints of 20", Cameron X-55, 133 1lb/ft ca2sinJd were run in and
set et 529.95m (1l738.Ff9 ft)., The casiny was circulated wita 53130 bbls

of seawvater rrior to cementation. The followiaj was then sumnad:

1. 1300 sacks of "G" class cement at 12.5 »og (10.38 1/sack dGrill
watar) with 2.5% vre-hydrated gel and 0.5% CFP 2.

2. 530 sacks of "G" cless cement at 15.3 »npg (5 aal/sack of seawatar)

with no additives,
3. The cewent was then Jdisplaced witih 29.1 bbls of seawater at 7.3
bbl/min. (1 bbl was bled hack).

bbls of the lead slurry were lost, but after tHlb the cement
aturns were gonoil.

Mo
o
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CUTTING  TIRAINSPIPT  TAILES

The tables provide a quick look at hole cleaninyg and

cuttinys rewoval, 33y coatrolling the pOS,recising or

lowering the Elow rate or chenzinag the rheological -

pronercies of tace oud,one can Jecide the action

necessary to wrovide the rost efficient hole clecaning.
In the following tables tae data has hean

calculated detween DC and 271 and 2150 petwean of
and O1,with the swecific flowrates ani wmuld crovertizs
uscd over tne s2alected interval.luttinge sizes are in

Jecimnl inches.
fne followiny is ¢ brief exclanation of the teras
ucilized :

<
t
!

= slin velecity (Et/min)

G
|

= annvlar velccitv - slin velocity

Cf = cCcuttings generated at the bit
(72ilonzs/3allon of auwd)

Ca = cuttinygs in annulus
(72llons/3allen of mud)

fct = cuttings transport ratio (decinzl vercentage)
= cucting velocitv/annular velocity




I Ry Interval: 342 w. to 359 A, FOP: 24.730 im/hr."’
Flow rateld85.0 grno. ann.Vvel: 13.84 n/ain (DS_/j‘Li
Li: £.7 nog PV 1 P 2 Sel (16 s2c) 1 Yw/ev 2,00 '
I n = 9.415 Fo= 0,272
Cuttings Density: 2.23 (CLAY)
I Zutting size VS Ve FCt CL Ca
1.9239 _ 23.45 -N.62
5.750 17.59 -3.75 :
I n.590 11.73 2.11 3.1524 0.0344 J.22065% -
D.250 3.83 7.%7 0.5755 2.0346 3.0601
I N.1045 : 1.65 12.13 0.3300 J.03406 0.93393
I Suttings Density: 2.55 (SAND/SAMDITONE)
i Cutting size Vs Ve ot CE Ca
I 1.029 27.97 -14.13
N.750 25.93 -7.14
0,539 13.22 -0.15
: 3. 250 G268 .35 D.4347 N0.0340 3.0700
I . 0.1090 2.07 11.77 0.2504 D.034% 0.3407
l Interval: 359 @m. to 543 m. POP: 24.30 nm/br.
l Flcw ratelfdsb.0 apm. Ann.vel: 13.8%4 +=n/min (”)":'_/C.)‘:'il
e 8.8 ong Pv 1 e 2 Sel (19 sec) 1 YP/PV 2.00 :
n = 0,415 o= 0.232 .
I Cuttings Bensity: 2.23 (CLAY)
Cutting size Ve vc Pct Ct Ca
I 1.099 23.20 ~2.36
- 0.750 17.40 -3.56h
0.500 11.690 2.2 0.15146 0.0345 0.2142
l 0.250 5.30 8.04 0.5308 0.0346 0.0535
0.100 1.64 2.19 ¢.32312 2.03446 0.0393
Cuttings Density: 2.55% (SAUD/SANDSTONE)
I Cutting size Vs Ve ' Rct Ct Ca
1.000 27.72 -13.83
0.7590 20.79 -5.95
I 0.500 13.86 -0.02 : _
0.250 6.23 5.921 0.4993 0.0346 0.0594 -
I 0.100 2.05 11.79 0.2517 ~ 0.0346 0.0407 -
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°Phillips Aust Cc. Athene

CASING S5I%

CASI

sHon

Xkkkkkikhhkhhkrhkhkkhkdkkhkkhxkhkhkkhhhkixkhhhhkkhxhkxkkhkhkhkhxhkrakkdxhhkhhkkhkkkhkkkhkkx"

* Denth From K2
kkk,kkk ik kikdk khkkkikhkkhikxk¥ kkAXXhkrhkhhkhkkhkkhkxhkkXxkkhkhkkkxixkhkkhkkdrikhkxkkhkkdkkkk

517.35

K Jt & %

o

* X
x 1 *
* 2 X
* 3 %
* 4 %
* 5ok
* § *
* 7 *
* 3 %
* 9*

% 10 *
* 11 *
* 12 *
* 13 *
* 14 *
* 15 *
* 15 *
* 17 *
* 18 *
* *
* *
*

hkhkkhkodrhkdhhrhhkkhAr drhkkhddd kb hhhhkhkhkdhhdbdxhdhkr khddvhkrhhoxhkkdikk

ns 20"

NS LEN

2EPTH

LENETT * TOTAIL

12.57
11.3%0
11.38
11.235%
11.90
1L.89
11.85
11.20
11.89
11.20
11.99
11.34
11.99
11.30
11.3%0
11.30
11.39
11.239
11.356
11.76

7.92

ST

&

b' 3

R EEEEEEEEE R

* % ¥ %

*

YPE: X%
216,25
522.95

12.57
24.47
35.35
43.21
A70.11
72.90
33.85

95.75
107.¢4
1192.54
131.44
123,28
155.18
157.08
173.98
1906.883
202.77
214 .87
226.57
238.133
246.25

IST

[l

M

u

Lenalra

*

% % oF % % ok % o % % o % X ¥ X % X F K

*

3

SIGHT (1lbs/ft) .

AN

505,453
493.60
431.74
452,84
95
1)
.20
.31
.41
.51
.67
<77
.27
97
07
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303.38
291.62
283.79)
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*Cross—-over
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320RCAYISES 7,00
izs nust Co. Athena ¢ 1 17.46.83
IACT R 3ITAT: 13 /8 TY¥pene =20 “uvorecs:s WETINT (Ls/EE) .
TASTOS LENGTI: 925035
SHZE DDemd : 11%23.3590

Kkkhk kA kh AR Ak Ak kA kAR AR kAR AR KRR KR AKX AL KA Kk k ks kkh kk Ak Kk xxh kk kXX X hxx

Il T Im N N EE .
o]
o
[
-
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C Je o ok LETDTPTT K FOTAT, LEGA * Dewmtsy From (B % Pemar ks f 

Xk kX kA XARX kA RA R KA ARATAIXIRAITkARNXRIAARKRNRKRX bk kkaxkh kkx kXA ixkxkkkikhkhhkkrxkkxnx-

* 50 % 11.72 % 537.03 * 505.91 * k-
X 351 % 11.82 *  503.93 % 534.02 * *

I * 32 x 11.72 % 620,70 * 572.30 * x
* 53 % 11.34 & £22.54 * 550,45 X e

X34 0% 13,30 x 34354 * 543,15 * *

I * 5% % 11.75 * 635.70 * £37.39 % *
x 55 % 11,57 % 6457.38 * 525,52 * *

¥ 57 x 11,37 & 579,38 * n13. 55 * x

I x 33 % 12.17 % (91,17 x 551.53 * *
* 55 % 11,95 % 703.22 * AR, 7% * 5

x 50 % 11.35 =% 715.17 * 477.83 * o

I * 51 % 11.7% * 726,95 x 456,04 & .
: X  52°% 11,93 % 732,80 % i54 .11 * .

* 63 k 11.53 * 730.52 * 240,43 * *

X 64 * 12,07 *  762.59 * 439,41 X k

I * 55 % 12.00 % 774.67 * 413,33 * x
* 55 % 11.73 * 785 .40 x 405,60 * x

* 57 * 11.39 * 793,20 * 354,80 x *

l * 53 * 11.41 *  297.51 * 333.3%3 * R
( * 52 * 11.48 * 321,093 * 371.91 * *
) * 70 ¥ 12.05 % 533,17 * ase. 03 X x

I * 71 * 11.53 * 344,79 * 343.30 * N
* 72 % 11.73 *  855.48 * 335.52 * *

* 73 % 11.%% * 363,47 x 324.33 * E

* 74 % 12.06 *  280.53 * 312.47 * *

I x 75 * 11.52 * 592,15 * 350.85 * R
* 75 * 11.52 % ©03.77 x 229,23 * *

* *= 3,03 % 306.85 * 286,15 *lanjer 7

l I P R R R Rt R L E R R R R R R E R E E L A R R R P R R E R R E LR RIS T LTI EEEE R EEEEE EEEE &S
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TYDRA

17 172" PRUASE RWPIOT

The ria wacs revositicned and the 30?2 stack tested to the reguired
VDL”lflvutlonb Phe 1A wac made un with Plt Fo3,3vMITH 30T 14 3/4"

+ 17 1/2" Under-reamer (3*24) and RId.The cement ani casing shoe were '
¢rilled out ani a DT cerformed tc 10.9 npg Fd. T

2 e

Pit B 3 Jdrilled from 313n to 253m,circulatina fFor 30 minutes every
ten sincles.? survey 2t 243m was 1/2 dec.The bHit was pulled out t
change the under-reamer arws.

2it * 327,11 3RT 14 374" + 17 L/2" under—-reamer (3%24) was r
to hottcm and drille? aheall from 253m to 1142m.Tight soots were
out at 2%2a to 1J01H anld 1102m to 1142+.2 survev at 11423 was 3/4
Yue to a slowing POF the bit was nulled out at 1142m.

Bit &4 4,37079 820 14 3/4" + 17 1/2" under-reamer (3*24) arilled
ahead frow 1142m to tha casing Jeoth at 1205m.

The hole was then conditioned prior to running tne Scaluaberger logs
e lcas run were ;

fun & 1; 3%-DTL,3L3,C0L. =

After riygina down 3chlumberger a wicer tris was made to recoaditioa
The hole hefore ruunning in and lending tie 12 3/8" casing. o

#OR/P/RDE PRACTIAOT

Lllnq time wasg

The phase was comnleted with three hits.the to*al dri
5 otel bcttom tiwe

3).9 hours,aqiviniy an avzrage RIP ¢f 21.5 m/bhr.ihe
was 53 hours ani ain averadge RIP of 13.3 x/ibr.
rrilling oractice can he sunmarized as follows:

DEETT ITITEPVAL . FOP wCi RPH £l
o m/hr Klos Jrin
543-963 33.2 35 26 83
S53-1142 12.5 32 102 884
1142-1209 0.7 35 S 949

ULICS aAND 32LIND3 COMPHL

ALl threes Dits were run with 3%24 nozzels.Flow rates varied over
mhase.3its # 3 and ¥ 3RR,averaging 3882 gpu and Bit § 4,539 gpn.Sit
powar ratios however throughout tne vhase were constantlv low,27.2%,
25.5%,and 25% for 3its # 3,4 3RR,and § 4 respectiviv.The #dAP/sain value
For all three bits averaged 1.25.

The high ROP values recorded with 3it { 3,and the large anount of S
cuttings yenerated at the bit were removed sucessfully by the high flo«'f
rates and higa annular velocities.Cuttings removal was yood except ia
the case cf the larger cuttings (s=ze buttlng EranaDOIt takles). S

The mud exhibited high n-values during the bit run.vud with high
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n-values does not snow yood hole cleaning abilities énu tend to cause

some aole Jdamaye.
To further comnensate for the

and tue large guantity cf cuttinas generated, ths hole was circulated

for 30 minutes every ten singles

nNP values and therefore the a
throughout it * 3RP and # 4.71ail
velocitizs and a reduced n-value
fact can be secn by retferring to
ncting thav onlv 2ft. of ©ill
at the casing dentn,.

10w turnulent within tne

5

W

Wash

I3 AN DERNRTITATION

cet at 1122.9m.

The icllowing was then punned:

1) Fre-flush;: 25 bbls of Jdrill-water.

2) Lead slurry; 1207 =sscks of Clacs "G" cement at 12.8 wgo, ixel
with drill-water.9.0 1lbs/gel of 2.52 Pre-hydrated Gel and 1.3
of 2.5% CFR-2 w2re added.

3) Tail slurry; 590 sacks of Tlass "3" cement at 15.8 ppg,mnixed
drill-water.0.05% gai/bbl of J.1% 3AP-6L was added.

4y osisplacment; The cement was Jdiscleced with 453 bbls of drill

5) Plug buapea; The 1lug was tuaned at 1532 vsi anld aeld for 153
minutes.There was nc bleced pack. '

Tihe cctimated top of jocod cement was at 428m (1404
estinated ton ©f contaminated cement was at 305m (100

/cont.

2anulus Juring the pha
in ncle Jawage,evidient in refercnce to the 3chlunherge

75 joints of ¥W-30 Butress, (72 1o/ft) cesing were run in and

nuis reduced nole cleaning ability

Jount ol cuttings generated,decreased
ntaining hian flow rates,high ennular
rresulteld in jgood hole cleaning.This
the cutting transwort tables,and ,
s tegaad aiter circulatinj and triowing’

£ft) and tie
0 £ty



Il BN I BN N N BN B D B B .
. ! _

TUTTING  TRANSPORT  TA3LES

decinal inches.,

The tables nrovide a guick look at hole cleaning ang
cuttings removal.Bv controlling the r02,raisiang or
lowerina the flow rat2 or chanying the rheolouical
nronerities 9f tae mud,cne can decide the action
necessary to orovilde tne most cificiont nhole cleaning.

In tie following tables the data has been

alculated botween DC and 0d and a2l
and 01,with the s»zcific flowrates
used over tn2 selected interval.Cut

The followins brief exolanation of the terns

utilised

Jq
[
2]
s

Vs = slip velocity (ft/min)
Vo = annular velocity - clio velocity

£ = cuttings Jenerated at tihe it
(gJallons/gallon of nud)

Ta = cuttinys in annulus
(gallons/gallon of wud)

Pct = <cuttings transport rativ (decimal percentage)
= cutting velocity/annular velocity
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Cuttinys Zensity:

Jatting size

Zuttings Density: 2.59)

Z~utting =iz

Interval: 543 m. to 553 .

Flow rate 880.,0 gom.

141 9.4 mnj oy 7 ¥P 5 Sel
n = {0,653 v o= $.274

Cutbings Densitv: 2.40 (Talcara2nit

Zutting size V5 vVC
1.992 21.23 2.15
J.721 15.52 7.45
q2.8590 17,51 12.76
.23 5.21 2.0
1,125 1.32 21,4
3053 .07 =2.71

]

nit

N
0
FeY
(W]
——
(2
o)
j—
o
G)
~
(D
3

v
(9}

1.009
3.753

et N
O UGy <
L ] .

N D W (O~
NN <
L] .

B O Oy

i 0
3 4
5.580 2] 1 2
2.253 54 17.93
J.125 .25 21.43
0.263 .62 22.53

m
6}
<
Q

1.020
7.753
0.509
0.259 5.53
0.125
0.363

(Calcarenita/“arl)

Roe: 33;20 m/hr.

pan.vel: 23.37 m/min (227
Yo /ey 0.71°

a/Farl)

rct CiL Ta o
3.0312 5.0237 9.322¢
9.31239 0.0297 2.9939 -
0.5453 0.02%7 0.0543
2.7733 0.0237 9.933%4
0.2%1%4 0.0227 9.5323
0.3715 0.0297 9.0305

/xarcl)

Fct CE za
0.0523 2.02387 0.43
J.3012 " 0,.06297 5.09
0.5341 0.0237 9.905
0.7671 D.0237 2.63%
9.91&3 3.0297 0.03
J.9735 $.03

0.0237

rot oL Ca
0.0449 3.0257 0.5503 "
0.23237 0.0297 2.1045"
2.5225 £.0237 0.35538
0.731z 0.0297 0..0390 ..
0.9%142 0.0227 0.3325
0.96946 0.0297 0.0305



Interval: 2363

Flcw rate §25.0

AT 9.5 pny

YV RY U D
Ay I

P
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(93]

Zuttinys Density

Juctina size
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]
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L]
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Vo o) W

o ro
L]

0

RO EOS I
.
n Ut Ui Ui

Has
W U= a0 W

W ro
.
-]

Jc
7.12

11.22

15.32

19.4
22.42
23.12

Ann.vels
el (10 sec)

te /Marly |

[N

Pet
3376

- -

5332
el ae e

RS ECTE )

3344
.9564
6.2245

<

~
(=)
.

Cr Lo W
L]

(Calcarenite/itarl)

3o s W ot
GLaawaywiv O

=2
.
Za
T U1 O O QD et

C
(]
]

OO N

f)
.
D

(Calcarenits/Mari)

ct
0.3032
D.4772
0.95515
0.3257
5.5530

(.9336

0P: 12.47 m/hr.

23.51

YE/PV

a2 30

Lo N
2.0049
5.0073
0,069
C.00°
2.00335

. neoor
U.300%6

NS 3y LN I

cE
0.00935
9.09%¢6
0.0026
7.003%
3.0038
0.09545

Cf

0.G025

0.0025
0.080%6
0.003¢%
0.0509s8
0.00%6

m/min (DE/0i
1.95 A

Ca
J.3301"
09.0157 .
D.014G
0.92115°
9.7191 -
7.0033

N
~

0.0313.
§.0202"
0.0148"
0.0117
5.0101 -

0.050233"



[nterval:

1142 m™,

Jutting siz2
1.530
D.75v
0.500
2.28)
J.125

J.033

t

.

Zuttings densitv:

Tuttin

)]
=
[
b

H

L]
<
o)

Y ()W O LT .DW

OO0
L]

S~

w LYWL O T

Zuttinryg

“
J
W
o]
w
e
t
<

Zutting
1.902

G.7390
7.500
0.250
C.125
5.3583

e '
;

rlcw rote 750.0 gwom.

e 2.5 pnyg PV 7

n = 0,433 ¥ = 1,359
Juttinis Density: 2.40

(Calcarenite /“arl)

o ()

NN R
L ]
LY SN~ QL Oy

N S i L VS IRV I
. :
LY =~ DWW

{Telcarznite/far

JC

5.95
13.02
17.0%
21.16
24,14

24,05

. .
el O
2L
n

<
L]
DAY L0
DU e
W ~J )
|l S BRS IG § IR

~
S

1)

RCct
U.3%45
9.5159%
J.5772
0.8335
5.8654
0.9346

Calcarznite/jarl)

VC

5.53
12.71
15.883
21.08
24,190
24,83

RCtC
0.3332
§.35035
0.£6591
0.3345
0.35351
0.9341

D.G077

CI-
5.0077
0.0077
0.0077
3.0077
J.0377
0.0a077

. 10.70  w/ar’

m/imnin (DB/j?

o
9o B do IS B o i o S I 6 |

DO VY

O R IEVA B S

i B o

,
<

L]

(SR eP B PRI <) SR TR

S

o=

L BN
.a

0.0217.
0.0143
9.9114
3.0032
0.9030

3.8378

[ ]
DS COOCN
N L )

CC QWO
[ ]

~d 8 WU

O N U ™M
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Phillins aust Co. Athene # 1 : SID Tnesnr
kk*****k********************k*******************k***k*******k***k**********k*******k***k*kk***k***#k*k*****k*k*****kk**ikkkkkk**kh

DRLNG AVER COST /1 D2 dYIED. POWED
BIT O TYPE S5IZE  WI4ZLRE3  DEP.IM MTRGE WOURS T/3/G MR U5 S LL33 BeW FLOY &92F v T10 3IT /51 Ramariks

2
&
khkkkkixkkkkhkhhkkhkdkkkhhkhkkdhhkhkhthhkhkhxhhhdkhrhhikkhkhhhkhhkkhk kk kkkhkhkxhxkhdhkhkkhkkkhkhxkhkhkhhhhkkhhkkhkkbhkhkhkkkkArhkkhkhkhkhkhkhkhkakhkkkkkikkikx

W

Smith SDT 14 3/4 242424 5t

3.0 120.0 13.58  /2/1 387 263 DD % 283271 24D 15584 1557 7.2 +17.12" GR
3PR Smith 30T 14 3/4 242424 963.0 17801408 421 2.5 971 2.0 102 481 2372 1.3 174031570 7.3 + 17 L2" U
1 Sadtn 3TT 14 3/4 242424 11420 570 512 372/  1.515¢ 5.0 25 9402720 2.30 21411534 3.9 + 17 12"
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TYPL: =30 Butress ASIGHT (1bs/fL): 72

295,35

11$3.020

o
N
SHCT 4ElTl :

WF

Ko AKKkN XA IR AA b AKX R AT hFkAA Xk hhkhhhhhkhAk kX kk kk khk kkx khkkhkkkhkhkhkhhkkxkxk

*k k k&

* JE # X LYBGPT * mOTAT, LEVGTT % Devtn From ¥3 Ok nemarks ko
***:\--k*kkk**k*kk*k;‘:-k-)c*k*-k-kk*k*-k*:k***'k**k*kk***i******_kk*kk**k***k**** ’
* k12,35 * 12.3) * 1130.11 *3nce Joint L
* 1 % 11.58 * 24,57 * 1137.43 * *
* 2 0% 11.R%  x 35 .45 * 1155.54 * x

* 3% 11.98 = 48.44 % 1144.58 X x
* 4 % 11,72 * 50.23 * 1122.77 % *
% 5 % 11.56 % 71.7% * 121.21 * *
* 5 * 11,88 « 33.67 * 1109.33 * *

* 7 % 11.92 * 95.59 * 10°7.41 * *

* Rox 11,53 «* 107.12 * 1935.22 * *

* g % 11.60 % 112,02 * 1073.28 * *
k 10 % 11,81 = 135.73 * 1762.17 x %
* 11 * 11.25 * 142,68 * 1353.32 * *
x 12 % 11,10 o+ 153,73 * 1803%.22 * x
* 13 % 11,53 % 155.43 x 1927.57 x x
* 14 * 11,75 * 177.19 * 1015:51 * *

* 15 * 11.92 * 13%.01 * 1022.9% K *
* 15 * 11,55 * 210,55 * 392,44 * *
* 17 * 11.92 «* 212.45 % 924,54 * x

* 18 * 11.53 * 225.04 * 2357%,98 * R
* 13 * 11.52 = 235,66 k 957,34 * .

* 20 * 11,77 * 247.43 * 945,57 * *

* 21 * 11.45 * 253.51 * 324,05 & *

* 22 % 11,32 = 279,73 * 922,27 * *

* 23 ¥ 11,77 * 232.39 * 310.55 * x
* 24 * 12,06 * 2%4.54% x 353.44 * LI
* 25 % 11,40 * 305.04 * 235.95 * S
* 26 x 11.78 * 317.82 * §75.13 * LS
* 27 * 11.85 «* 329 .57 * 263.33 * LI
* 25 * 11,25 % 340.¢2 % R52.03 * *
* 29 % 11,77 * 332,55 % .340.31 * *L7
* 392 % 11.32 354.57 * 823.42 * koo
* 31 % 11.99 % 375,55 * 316.44 * L
* 32 % 11.82 % 334.38 * 354.42 * x

* 33 * 11.33 * 400,21 * 732,75 * '

* 34 * 11.45 * 411.57 * 731.33 * k-

* 35 * 11.19% & 422.35 * 770 .14 * *
* 35 * 11.59 % £34.35 * 752. 64 * *

* 37 * 11.39 = 445,75 * 747.25 * * o
* 33 ¥ 10.52 * 456 .27 * 7356.73 * * oL
* 39 * 11,53 * 457.30 * 725.20 * x
* 40 * 12.08 * 479.83 * 712.12 * *
* 41 * 11.77 * 491,65 * 701.35 * *
* 42 * 11,79 = 503.44 * 539.56 * x

* 43 * 11.33 * £15.32 * 677.62 * x -
* 14 % 11,93 * 527.25 * 565.75 * *

X 15 * 11,34 * 539.09 * 653,91 * *

* 17 % 11,75 * 550.85 * 61z.18 * *

* 47 * 11,70 % 562.73 * 530.27 * *

* 49 & 11,55 * 574.2% % 513.72 * *

* 17 * 11,02 % 595.37 k 507,53 * *

St
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ACTHNG ST%in: © 5/8" rYrh: 3-33/1-30 Tutress
CAFING LEIITH: 2455,143
500K NWpTH : 2750.44
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* dt % % LUASTE * TOPAL LIMSiNI * Devth From X3 % nemarks ,

Fhhkkkhhkhhhhkhhkhkdkk Ak hhhhdhk kkhkhkkhdhhkhkhAhkhkrhhhhhhkkkxkhhkhk khk kX o% k& * %k ok k -

* * 3.34 % 2455.,43 * 234,97 *lanjgax *
AhkhkhkhkkFhkXRAThdhhkhk A dhhhhkddhhhiokbrhhrrhkrbthdthhkhrd ok k% kkkkkkkx k‘.’c'k)'«—-:\'ic*'_~
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SLCSTTVICES 1,000

2hillios \ust Co. Mthene # 01 3.7.33

CAJING LIST

A3I°3T AT 6 /3" YD Tuotress BRIGHT (Lbs/Lt) s 47

(341

5-95/1-3.

‘.-1'r I -,.-

”ZDJ

LEMZTY

DLP'I"} :

*-Ak***-k***k-\-*k******k*-k*'k*kk***k*k*******k****k*k********kkk**k*.\-kk*
¥ Jt Y X LTmEOTH Y TOLAL From %3 % derarks oo

t

KikkXx kA XhkhXkhkhhhhho ki dbhhtrohdhdohh ikt hiik ‘(’kx***kﬂ*ﬁ***k?*k*******x** o

* 130
131
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% x'>('>l->("i'ﬂ-*x-*X-*>i'>i->t'>('>i-»*********%X—W&X—X‘k**X-:‘rﬁ-x-

11,

ll.j?
11.723
11.72
11.
il.
11.
il.

RELINS S }
~NY

38 XS R FS IR |

P

N

11.
11i.
11.
11.
11.
1z.
11.76
11.562
11.76
l1i.21

il.38
11.726
12.03
11.29
11.51
11.31
11.54
12.07
11.33
11.95
11.53
12.05
12.11
11.57
11.38%
11.35
11.37
11.62
12.05
11.39%
12.02
12.03
11.82
11.929
11.80
11.35
11.3%9
11.33
11..76
11.70
11.285
12.12

A -

[

DUToT Ul W

L

*

>I->|-=E-a'-X-)(-X-*ﬂ'ﬂ'k***ﬂ-*ﬂ-*****%*****x—**x—ﬂ-ﬂ‘**'*'A-X-**X-kx-%ﬁ-x-

* %

LI5S0l * Decth
1322.0) % 552,31
1502,12 % A55 .45
1905 .54 x 911,75
1717.1% x 222,91
1920 .41 X 220,29
1241.24 + 25%.15
1932.14% * 797 .24
1531.77 * 725.53
1075.17 773.73
1533 .44 731.9€
2399.03 750.37
2711.61 7JU.79
2023.15 727.75

2035.19 715.21
2045.95 733.45
2153.63 £91.77
2079.33 530.07
2032.1% 558,24
2124.02 535.35
2195.01 CA4 .3
2113.04 532.3
2129.92 520.4
2141.44 508.9
2153,3% 597.0
2165.19 525,72
2177.26 573.14
218% .24 551.17%
2201.29 549,20
2212.73 537 .57
2224.783 525.62

2236.29
2243 .45
2250, 24
2272.29
2234, 24
2295.88
2397.53
2319.32
2331.34
2343.87
2355.69
2357.62
2379.48

.23990,.84

2402.83
2414.66
2426.42
2438.12
23146 ,.57

2452.97

.~

% Or N-X-X-x-*****ﬂ-**ﬁ'X‘*X'N-X-’('X-***ﬂ-ﬂ-x-*kﬁ-%>€~>‘.'>(->Q->!-X-N—kﬂ-x-

513.51
501.924
423,046
473 .11
466.14
434 .52
442 .47
433.5%
418.56
406.53
334.71
332.72
370.32
359.5¢6
347 .57
332.74
323.98
212.23
30043
203 .31
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I Sniliivz rast Co. Aenene |1 3.7.33
I Ch3IING8 TI27: 2 5/3¢ fYei: 5-25/1-%0) lutress SETSID(Lns/fe) . 47‘
IATT IS LEICSPT:. 2465.13
SUDST DEeug s 2753.40
l **k:\'****k*-k'k*i:—k***k*k*k'k*****k***k*k***k***‘k**'k**'k*‘k******k*'k'kk****.)‘c‘”‘_“
FoOL # X LMaGTa * TOPAL LEISTT * Denth From X3 Femarks ‘ *T'i";
*******-kk.'r**k*kk:k*****:t**>'c-k*********:\—k**k********:\—).”).c***************'ﬁn
I * 1IN0 *x 11,55 % 1237.55 * 1152.75 * &
* 101 % 11.G7 *  123¢.32 * 1451.98 * *
¥ 102 % 11,90 % 1311.22 * 1422.13 * %
l 173 % 12,073 % 1323.25 x 1427.15% * x
- * 104 % 11.30  x 133524 * 1415.15 *
* 105 & 131,25 *  1347.22 * 1493.13 *
I * 135 % 11.55 % 1352.77 * 1351.53 *
. * 107 % 12.9) % 1370.77 % 1372.53 *
( * 1063 % 12,05 % 1382.33 * 13567.57 *
I * 187 x 12,17 % 1335.00 * 1355. 45 *
#0110 * 11.9% % 1406.945 * 1343, 44 *
* 111 % 11,77 % 1418.74 * 1331.55 *
¥ 0112 % 11.59 % 1420.43 * 1317.37 *
l * 113 % 11.94 % 1442.37 * 1395.03 *
* 114 % 11.75 % 14354.172 * 255,23 *
* 115 % 11,72 * 1455, °1 * 12374, 43 *
l * 115 % 11.7% % 1477.51 * 1272.7%
* 117 * 11.52 * 142713 x 251.27 *
* 113 % 12.92 *  1501.15 * 12473.25 *
I ¥ 112 % 11.97 % 1513.12 * 1237.22 *
123 % 12,95 %  1525.1%2 * 1225.22 *
* 121 * 11.3> *  1537.07 * 1213.33 *
* 122 * 11,33 %  1542.95 * 1201, 453 *
l * 123 % 12,05 *  15461.01 * 1189.39 *
X 124 % 12,01 *  1573.02 * 1177.32 *
¥ 125 % 11.66 * 1584.¢3 * 1155.72 - *
I * 126 % 12,02 *  1595.70 * 1153.79 *
~ ¥ 127 % 11.77 * 1508.47 * 1141.13 *
* 123 % 12,00 % 1620.47 * 1129,.93 *
l % 12° % 11.22 % 1631.75 = 1115.54 *.
k135 % 11.32 *  1543.523 * 1195.82 *
* 131 * 12.50 * 1855.523 K 1924 .82 *
l * 32 % 11.53% *  1567.15 * 1033.24 *
# 133 * 11.29 * 167S.15 * 1771. 25 *
¥ 134 * 12,01 * 1601.10 * 1955.24 *
¥ 135 & 12,99 % 1702.15 * 1517.24 *
l k135 * 11.97 * 1715.13 * 1035.27 *
£ 137 % 12.n3 % 727.16 * 1023.24 *
* 133 * 11.55 * 1738.77 * 1011.63 x
I * 139 & 12,00 *  1750.72 * 9%0 .68 *
* 140 * 11,74 *  1752.45 * $37.94 *
* 141 % 12,11 *  1774.57 * 975.83 *
I * 142 % 11.97 *  17356.54 * 963. 85 *
* 143 * 12,00 * 1793.54 * 951.85 *
* 144 % 12,07 *  1910.51 x 933,73 *
* 145 % 12,02 % 1222.54 * 927.74 *
I * 145 * 12,32 *  1334.56 * 515.74 *
* 147 % 11.73 *  12445.3° * 334,01 *
¥ 148 % 11.35 *  1253.35 * 2%Z2.05 *
l X 142 % 11,71 * 1379.14 * deN.24 *
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?nillics Aust To. Mohone 4+ 10 - 2.7.33
LRTIEL TITL
CRETIC STaR: 5 5/3" Nen: 3-25/1-70 lutress HDDANT (los/L0) ¢ 47
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¥ 50 % 11,15 & 455,27 * 2325.13 * ' *
* 31 & 12,73 €£77.59 * LT x B
x 32 0% 14,11 % 773,51 * 2355.72 * *
* 53 % 13,71 * TNT7.32 > 2343.97 * ;
* 34 0x 17,79 % 721.13 x 2)2%.30 * k.
x 5% Kk 13,63 ¢ 731.75 x 2915.35 x =
k83 % 12,65 & 743 .49 * 2902 .00 * X
* 57 % 14,02 * 7C2.42 * 1227.53 * .
* 53 % 13,01 % 775.43 * 1274.97 % ,
* 530 % 13,54 « 722,97 * 1251, 43 * *
* 50 * 13,35 % "00.32 * 1747.53 * *
* £1 ¥ 13,15 « 15,27 * 1934.43 * K
* 62 * 14,27 % 330,17 * 1129.23 * ko
* 33 % 13,23 % nA3.45 * 1935.95 * *
* 54 % 13,95 % aE7 A3 * 19¢€2.,97 * _E
x 55 * 13.93 «* 271.35 * 13792.04 * £
* 635 * 13,54 % 154,00 * 1345.50 * *
* 67 * 13.05 % 797,25 * 1352.45 * *
£ 5% X 11.355 * 979,91 & 1349.43 * *
* 59 * 11.34 = 221.75 * 1323.55 * L.
* 73 % 12,53 & 232.73 * 1315.52 X *
* 71 * 12,05 % 245,34 * 1304.55 * *
* 72 * 11,92 * 957 .74 * 1752.64 * *
* 73 % 12,00 % 55°.76 * 1780.54 * *
* 74 * 12,13 * 331,54 * 1762, 45 * x
* 75 * 12.01 * 393,905 * 1756.45 * *
* G * 12.03 * 1005.093 * 1744.42 * K
* 77 * 12,02 * 1018.00 * 1732.40 * *
* 7% * 11,764 *x 1479.7G * 1720.54 * *
* 79 % 11.8 * 1041, 63 * 1723.77 * x
* 80 * 11.93 * 1053.346 * 1696.84 * *
* ARl * 12.07 * 1055.53 * 1G34,77 * *
* 2 % 11.70 * 1077.33 * 1573.07 * *
* 33 % 11.27 * 147).29) * 1561, 2¢ * *
* 34 * 11.43 *  1107.62 * 164%.71 * *
* 25 % 11.55 * 1112.25 * 1533.15 * *
* 25 * 11.62 * 1123.37 * 1525.53 * *
* 87 * 12.93 * 1135.90 * 1514.59 * *
* 88 * 12,00 * 1147.90 * 15632 .50 * *
* 89 * 12,02 * 1159.92 * 1539.48 * *
* 99 * 12,01 * 1171.93 * 1573.47 * *
* 91 * 11.43 * 1183.41 * 1555.99 * *
* 92 * 11.74 * 1195.15 * 1555.25 * *
* 93 * 11.54 * 1206.69 = * 1543.71 * *
* 94 * 11,44 * 1213.33 * 1532.07 * *
* 95 * 11.43 * 1225.81 * 1520.59 * *
* I35 % 11.64 *  1241.45 * 1503.95 * S *
* 97 * 11,50 * 1252.65 * 1457.45 * xS
* 93 x 12,03 % 1254.799 * L435.42 * *
* 9% % 11.12 * 1276.10 k 147*.230 * *
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Mlew rate 635.0 yuo, Pan.vel: 40.7°3  w/min (JP/54'
¢ 12 32l (1% s2c) 4 YE/2V 1.

e .0 nng VAR RO 4
n = {,55% no= 1,425

Tuttinvos Deasity: 2.10  (Claystone/3iltstone)

~ e

Cettina size VES Ve noe CE Te ‘
1.090 15.56 24,42 2.595% N.0735 2.0993
D.750 12.22 23.548 d.56859 J.0053 2.027%
3.520 5 edd 32.79 0.7372 2.9355 J.2062
3.250 4.14 3% .04 J.7520 D.0G355 J.0051
7.125 1.41 37.57 7 J.0055 0.9057 "
0.553 .5 LR VIR 3 3.3355 J.4J%5

Juttings Tensitv: 2029 (Cilevystone/Iilistonc)

cutting 3iz2 V3 Jc RCt ZL
L.aa3d i7.74 23.22 J.558355 2.00553
J.759 13.3z 27.50 D.3749 {t.0055
3.5%90 AR K 32.1v G.7533 G.G355
0,253 i 4 353.04 J.301G 3.0335
N.125 1.32 3%.44 1,.%%245 3.0035
3.353 oS4 10,44 C.850GR U.3355

Zuttirnas Densitvs: 2.39 (Claysteone/3iltstone)

Cutting siz2 Ve Ve RCC CE
1.900 13.93 22.05 J4.53531 3.00355
1.757 14.1% 20.73 9.6535 0.09355
0.530 2.44 31.51 J.7691 2.0255
0.231 1.73 36.25 0.2%45 $.0355 .

2.125 .44 3%.32 2.9E%5 0.0055 80,0987
G.303 3.55 40,372 3.8357 9.2055 3.3055 .
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Int=rval: 2257 . to 2
lew rate 387 IrMN.
: 1.0 N1 v 17

Cvttinas Density:
Cutting size

1.9299

0.734

£.509

3.259

9.125

9.363

ZJuttinas NDensity:

2.30

Vs
27.07
15.95
11.39

5.65

2.7

0.34

[§8]

"
Bl

(Ziltstonoe)

O <
s 0O

[ -

[y B0}
« o 4
G (D Qe 0 DY

(G IS SRR N

N < C.
L[]
LWL O

(3iltstcne)

Vo
25.143
35.74%
£1.73

47.72
.71

J? .u\J

Jutting siz2 Vs
1.900 23.27
o J.753 17.57
{ 3.339 11.9%
J.253 5.8%
J3.125 2.00
0.3953 2.9
Interval: 2257 m. to 2%
Plcw rate 547.0 gom.
fde 10.0 vogy PV 17
n= 0.583 L= 1.03
Zuttinas Densitys: 2.330

Jutting size
1.G23
2.750
2.530
0.253
0.125
J.063

Zuttings Density:
Cutting size

1.000

0.759

0.500

0.25)

0.125

0.953

=
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(Siltstona)

(3iltstone)

Vo
17.72
_.4..-33
23.195
33.42
35.93
37.2%

) bl
224

Rct Ci
<4930 0.0072
0.0343 J.0072
3.7295 0.0072
$.394¢ 0.06072
Jd.9474 2.0372
2,.50244 0.2972
itield CL
5447306 0.0072
Jd.5554 0.08372
Q.7770 '0.0072
0.2835 0.0072
D.5442 0.8072
G.3832 ).00272
FOP: 13.93
Ann.Jdel: 33 .53
(10 32c¢) 3 yD0/ PV
nct CE
0.4830 3.0072
p.o1ls8 0.0072
U.7445 6.0072
0.3723 0.09072
0.39532 7.0072
0.9335 0.0072
PCt Ct
0.4253% 0.0072
£.5939 5.0372
0.7293 0.0972
0.3064% 0.0072
0.8323 0.0372
0.%822 3.0072

~
-

0.0145°
Q. J.Lr):-) ‘_
35.27091.
0.308%9

1.0075-
0.9973"

~
-

J.U152
3.0103°
3.0073
0.003L"
1.2375 ¢
7.3073

n/hr.

i/ min (99/54*
0.9 :

Ca
0.0147"
0.2117
0.0097f
9.0082°
J.9075
0.2973 .

T~
o a

3.0121
5.009%
0.2033°
0.0077
0.0073 "
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Interval: 1433 », toO

2257 .

Flow rate 773.0 arm,
4%: 9.3 org PV 14
n= 0,603 no= 0.

Cuttinas Density: 2.20

Cuttingy size Vs
1.000 27.35
0.759 17 .96
0.548n0 11.93
7.250 5. 00
0.125 2.217
G.d53 n.21

uttings Density: 2.30

Cuttina size VS
L.GD0 22.12
3.757 19.05
0,500 12.70
N.259) 5.3%
1.125 3.13
2.083 N.53

Cuttings Densitv: 2.40

Zutting size Vs
1.00) 30.32
0.75) 20.11
0.500 13.4¢0
2.259 €¢.70
N.12% 3.35
D.053 1.05

Ye 19

(6]

Ann.vel:
Gel (10 s=2c

(Calbarenite/ﬂarl)

Ve

net
0.4004
0.2135
0.7423
J.5712
0.3355
£.9303

(Calcarenite/1arl)

Vo
17.33
27.472

T32.77
23,12
42,39
435,49

Rct
N0.3734
0.5901
3.7257
D.78534
2.%317
N.%27%8

(Calcarenite/ilarl)

vcC

15.15

26.37
33.07
35.717
43,12
45,42

act
3.34756
0.55674
C.7115
0.3558
0.3279
0.2774

Foe:

46.47

Cct
J.0057
0.0057
0.0357
0.0057
0.0057
0.0257

CE
G.0257
0.0057
J.0357
0.8357
J.0357
5.04657

CE
0.0057
0.0057
0.0657
0.3057
0.0057
0.0357

13.30 w/bhr

m/min (D2/0
Yye/ev 0.71 :

Ca -
J.0143
7.10093
D.0077
0.J0065
0.5051

Za i
5.0153"
0.0097"
3.0372
0.03506
0.0051"
9.2533

0.0039
0.0067
3.9062
0.0059"
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(Talcarenite/“arl)

[ Interval: 1402 =, to 257 .

rflew rate 774.0 gco.

Tl 7.3 pry PV 14 yP 10

n = 0,853 v o= 0.548

Cuttinags Tensity: 2.20

Juttina sizz Ve Vo
1.00D 27.24 35,72
.73 24.13 20,45
0.8108 13.4¢ E1.07
N.259 £.74 57.84

0.125

0.053

t

3

Cuttinas Tensity:

Zutting size
1.9228
0.75)
2.500

(%

c

Lo

QO MU

<y po Ul

O OO
W Ul

3.37
1.15

2.30

(6]
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N =D N R
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[l BN SN
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U2 O My N

2.40

Ve
30.32

e

2':! e &1

15.10
7.3
3.77
1.33

51.21
63.42

rct
0.5635
9.5253
0.79172
n.0955
e 30D
0.9478
N.5321

(CTalcarenite/ tzrl)
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(Calcarenite/“arl)

JC
34.25
36.22
42,473
57.03
vd.%1
53.24

.vel: 64.38 a/imin (22/0#)
(10 s2cC

Y2 /Py

~
Cr

0.0057
3.3057
0.0057
7.0337
0.0357
3.0057

CE
0.93057
J.0057
J.ud57
0.0057
¢.29057
3.0037

Ci
0.35057
0.03357
C.0057
0.06357
3.00357

3.0057

.71

Za
J.0101°
3.9391"
2.0972.
0.0051 .
D.I069
9.7053
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B e
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SO e @
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Lo

Za i
3.09108
0.9295
D.D56757
7.0065
0.0061 -
2.J053-
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Cuttings

Cutting

1.900
0.739
J.5900
J.250
J. 125

0.953

Zuttinns Densitve: 2.30

Cuttiny size

1.950
0.759
0.590
1.252
04.125
0.0483

Cutting size

1.0400

Censity: 2.29

el (19 s

Interveal: e o 143% =,
lew rate apm,

: 2.3 png VAT Yr

= 5,585 X = 0,841

Vs vC
22.12 145,322
15.592 20,45
11.05 25,93

5.23 31.51

2.74 .27

0.73 38.25

(Calczrenite/
vs - Ve
23.45 13.53
17.53 12,44
11.73 25.31

5.85 31.17

2.93 34.10

.04 35.20

Vs
24,78
13.57
12.33

6.19

3.09

0.90

Ve
12.23
18.47
24.56
20.85
33.54
35.14

(Celcarenite/1arl)

nct
0.4028
0.5521

J.7014
.u507
0.2253
7.57990
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Tuttings Density: 2.40 (Calcarenite/iarl)

Rct
§9.3315
J.4936
0.5653
0.8322
0.8151
0.2733

TGE:

37.01

Mm
~ ~d
(92 N 93]

C,LDC;.”')
[awi o)

073
.0075
0.3375
}).0075

':'L_,OC)
.

cE
0.0075
00,0373
J.0075
0.0075
0.0075
3.03375

CEt
0.0075
3.0075
0.0075
0.0875
0.0075
0.0075

13.90 m/hr.

a/min (De/ﬁﬂﬁ
yb/pv 1.90 '

Ca
0.9135 7
0.0136
3.0127 -
2.9938 .
0.9081 "
9.9077

Ca
0.0226 ,
0.93151 =~
0.0113
0.0930
N.20082 .
3.0077



( Interval: 1203 m., to 1433 m, FOP: 13.9%3 nxn/hr.
Flcw rate 520.0 gom. Ann.vel: 51.45 ~=/min (D”/1
T3: 9.3 ©ng PV 9 YP S Gel (L0 szc) 4 YyRp/Pv 1.00
n = 0.535 ¥ o= 5,641

Cuttiniys Neasity: 2.29

Zutting size Vs
1.7390 27.25
3.752 12.55
9.531 12.03
2.25) 6.52
9.125 3.256
2.753 1.0%

(

Juttinas Densitv: 2.30

Zutting size Vs
1.3990 23.12
J.759 20.73
3.500 12,12
0.253 5.9
0.125 3.446
3.053 1.15

Zuttinas Density: 2.49)

Cutting size Vs
1.009 ' 30.32
0.759 26.2G
J.5090 1.59
3.2590 7.29
0.125 .5H5
0.963 1.25

N .

(Calcerenite/"arl) -

vC rct Ct
22.50 G.1535 0.0375
31.92 0.5232 C.uu7a
3%.43 0.7468 Ja75
424,35 3.8734 G P073 3 :
10.21 0.3347 0.02975 .J2330.
59.3¢ 0.9730 2.0075 L30T

(Calcarenite/tarl)

(o) nct CE CTa:
22.35 J.4342 .0.0975 J.0173
30.73 0.5372 2.0075 0.0125°
37.54 6.7315 0.0275 0.9193°
42,55 .8657 0.0375 0.0027
£49.01 0.9329 9.0075  0.1030
59.30 0.9774 2.0075 0.29277

(Calcarenite/arl)

Ve Iickt CL Za
21.14 0.419% £.0075 L3133
25.20 0.4852 U.0375 .0153"
35.83 G.7135 0.0275 V.O1J3
44,17 ¢.3533 0.0375 9.0037
17.82 9.9291 0.0375 0.0031

53.22 0.6753 0.0075 4.0077
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The tables provilde a guick look at hole cleaniny and
cuttings reroval.Zy controlling the POP,raisiny or

lowering the flow rate or changing the rheolojical

nroperties of tire waud,one can decide tha action o
necessary to wvrovide the most cificieat hole clzaning. S
In tire followving tables the data has baen '
calculated heotween 0T and 21 and alsoc betwaan 0P

eand J1,with tae ssecific flowrates and mud oronertizs
- used over tue selected interval.Cuttings sizes are in :

deciaal inches,
fhe [ollowiny is a brief exovlanation of the terns
utilised :

'

<
L)
]

glin velocity (Et/iin)

vc = annular valocity - slip velocity

CE = ¢

(

tinys gencraced at the bit

utc
gallons/gallca of mud)

Ca = cuttings in annulus
(3allons/gallon of mud)

Q
o
1

cuttings transoort ratio (wecimnal percentage)
cutting velocity/anaular velocity

I N I BN B B BN B B B B B BN B A B BE BN B e
(
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HYRRASLICT /ceat.,

Quring a wiwor tric at 2750m to the 13 3/%" casina chose (pcicr to
Scnlurherser loyaiang) several bridges were reameld osut beofore reacning

botton.,
“The hole was

4
logainag,this see
witihh no problems.

In sumrarvy it can be saidl that the Sirnslend Limestone vrceents few
sroblems with hole cleanina and solids control,the rheolojyical anl L
bvdraulic waramctars used kzen the hole in good coaditioan.gowaver within " &
tne Lakes Tntrance Fornmation rroble~s with hole cleanini and solilds
control can arise,resulting in tigut snots,stuck wio=,anldl an excassive
arxcunt ci cuttinﬂs witinin tn=2 annulvs.

inally conditioned with 11.0 o3 aud before 3chliuvabe rjgr
med to conLuln the major noroblens anid 1logjying vroceedad

o (v

CAZING AT ZRISITTING -

5 3utress (47 Ft/lb)anl 132 joiats

57 “deoints,and two shoa Jjoints oFf 3-9
nius the well head oL L-12 Zutress (47 1lb/ft) were run in tae hole.The
casing shoe was sec at 2757.4n (2023.7 Et)anld the following was tiiaen
punced:

1) 960 Lblis of &rill mud at 3 bhls/nin.

2) Pre-iflusn:25 bhls of Jdrill »ud.The hottoxr nlug was then released
at & »nrassuce of 750 oszi.

3) al slurrv;5d0 sacks of Class "G" cement at 12.0 poJy was aixed N
with 14.2 gel/sack of «drill water.3.7% uel at 13.90 lbs/bhl and .53
CFR=-2 at 1.4 lbha/bbl were adlied. -

4) Tail slarrv; 550 sacks of CTlass "G" cewment at 15.2 ong was mixad
with 5.0 331/sack of drill weter.0.5% CFPR-2 at 4.0 lbs/bhl,0.23%

228 5t 1lks/bbl and J.1% ER-3L at 0.98 3al/bol vwere aldaed.

5) Tne cement was disclaced by 503 bbls of drilimul at a rate of 3
The sressure reauired Lo rcdoase ihe ton dlayg was 3005 osi.

The wluy was buaved using 3999 »ngi and held for 15 ainutes.2.5 bbl

Pied Pack after this time. e

The estimated tcc of the cewment,basad on the calizer loa was 383w k

(2713 £t) this is a 305m (10380 ft) overlap in tha 13 3/3“ casing.
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TWOT/TIR/RPA PRATYICY /Cconec.,
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The over2ll rate of pe2notratios including circulating,wsin
surveys was 3.9 m/ar (173.92 bottomn hoores).
srilling mractices can be sunmarized as follovus

DRETHA I"T“ VAL RIP W3 oP FR
in a/nr klhs e}
1207-1432 13.5 45.06 1245 G20
1427=2257 13.2 23.2 700 773
- 2257-2543 13.5 13,4 93 0a7
2543=-2759 11.3 7.0 153 594

h

The 12 1/4" zhaese was Jdrilled with three conventionel btite and one
diavond hit (DIAYAX ADS II1).

The aversye Dit efficizncies of tnc. conventicnal bits & 5,7 aad 3 was
53% and an average 1P /s3yin value of 5,25,

The bit hydraulics of kit ¢ 5 (diamond bit) however were diffic vlt
to determine Jdue to the mud flow thrcocuan thza turbine thet was lcst over
tae bHit (an aporoxinate TF? value cf 1.5 was assuwa)

NDesoite the niga RIP values,high flow fates aad aign annular velocities
helped in the removal of cuttinas from the wall.iiith tihie conventional
nits an averaje flow rate O5f 3%0 gom (15.35 bpn) was »unoed,and an aversa Je"
annular veleocity of 52 m/imin tetween 22/271,fa1ling to 39 m/min betwezn
DC/I1 was maintained.The flow rata wac incre ge¢ witn tae diarond kit
to 730 grw (1lR.0 bom) and an increased annular velocity of 54.5 &/win
between DP/JR and 16.5 m/min between DI/2H.

Tne initial stages of the rhace caused few nraolen:.?ror 1208m to 23707

the mud weight was maintained at ©.3-9.4 ora.The hole was cl2aned’ DtFlclant
-1y (see cutting transwort tablea),Wltﬂ thtle or no £ill encountered
after trips.

Although flow was turbhulent in tne arnulus and a- vuluec were aigh,
averadging 0,7232 in the earlv ctages,Schlunherger calio lcys showed
the hole tc he in 320d conditicn.In tne latter stades no~ever,hale £ill,
drag, tiyht soots and bridages were encounterad.

At 2370m the well "nacked o0if",accordingly the »ud weight wvas raised
to 10.0 opg and tihe n-values were reduced to an average value of 0.5339. 7"

After trirms at 2371m and 2543m hole £ill was taggzd 70 ft and 569 ft off
bottom respectivly.Drajg was noted at many ponnectlanc from 2690m,2and larage
volumes of cuttinis were seen over the shale shakzr scresns.The hole was
circulated several timnes during this later stage to clean the annulus
of cuttings,.

Althougn annular f£low was laminar,n-values were low,ROP reduced and
annular velocities remained high, hole conditions were not good.Tnis mavy -
be exnlained by the slouahing of "overpressured shales" or an undér-
balanced mud systen.

~
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12 1/4" POXMZS PLDPORT

501 any

Tha 12 1/4" nole was drilied from 1232m (3956 Et) to
& teotal of 1551a (2983 L[t).7sur Ditz wer> used.

After toesting the 202 stect,®yiril ern? surface oguir
zollar,ceqaent and casing sno2 were Irillel cut ani a2
new Loragtion.

Sit F T,34ITH OINT 17 1/4" (3%1¢) ,drilled froa 1200w
(4372 £tY,a total of 281n (%22 LLY.D totoo suarvevy g2as
with 1 3ea. Jdeviastion,and the bit gas rnullad sut.

31t 0 5,2TAAY ARS IT 12 1/4" (Ziaacad Tit - Ifhianvrox. 1.3),J3rilled
fron 142%m (48R°2 £t) o 22537 (7105 £t),a total of 7523a (2527 F¢).A tota J;f
gurvev was droooed at 1341a (5940 Ft) wita 3/4 deg. Jeviatioa and a ten 77
ztan? winer trip nade.2 second survey at 224333 (7247 £t) was also 3/4 Jdeql”
A oten stand wiver trio wes nade at 2224m (7303 Zt).1t 22571 (7495 £t)
tha it waes nulled outl.

it ¢ 7,30ITT DS 12 1/4" (3%14) ,Jrilled Ifrom 22570 (7495 ft) t
2543m (2343 £t),2 total oF 23¢fm (637 Et).ALt 2270n (7775 £t) ths b
mackod OEf.Tne Srill oipe was Ireed and a vioter trio aade to a2
s3a%c,.The nole was circulated fcr 3) winutes Heiocro runnianl bacx to
7G St of £1l1 was tagued and the bhsle was wagnz2d and reaned ©o botton.
Ar 233um (3390 Et) the hol“ cacked off a seconld tire.Srilliny concinued
to 2543m (2343 ft),a totco survey was dropped at tnis Jdeota wita 1/2 deg. °
deviation.After c1rculating pottoms un the bit was Dull”i out. o

Tne 0P stack,¢vdril and surface eouisorent were tested zgain (tested
ckay) and the lines sli=med and cut bhefore ruuning in tn: aole.

it 4 53,34ITH 30T 12 1/4" (3%13%),Jrilled Erom 2543:n (A343 Ft) to o
276%™ (9035 £t),3 5/3" casing u01nt 35 £t of £ill was tajzied and the bit
wagnelZ anad reqned to botton.At 27221 (93530 £t) the hole was circulated o

n:

tCc cleen an =2xXxcessive amount of cutti out of tha annulus.bDrilling

o}
H
ys
“continued tc 2760m (9055 £t) when the casgiag derta was reachad.A wiper
D =

triv was made to the c&siny shoe and several bridges were reanmed out

viilst running btack to bottcm. Tae hole was circulated and conditicned

for 7 nours wnilst the nud weight was increasel to 11.0 gpyg.d totco

survey was droomed at 2760s with 1/2 deq. Jdeviation and tae bit pulled

out. '
Scihlumberger was riggeld ur and twd logs were rung

. 4 -
ran % 1 ; ©IL,35L5,0%,C L.
Ran F 2 3 385 (21 snot-1090% recovery)

After r ing Jdown Scnluabarger the hole was conditioned orior to
running the 9 5

W03/ FOP/RFPH PRACTICE

This vhase was completed with a total of £
vara 2

cur pits,with an osverall
drilling time of 117.31 hours,the & t 5

a2 Oof neanetration was 13.5

a/r
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niming and cenentiny tihe Y 579" oo 1
lv. Tha 3 1/2" 7hNM yas tnen 7Made un to
T (3 * 12Y aanl run into tha nole. The

, tne 30275 wers testcad
\; Ly n

13 2 C

Tne float collar and casing shide were then ]rillel out
S r
)

uivalant nu? yeignt ofF 14.5 ona (D

? l/’" fhidse was drillel from 27403m to 33235.970, a total of 52502
accual drillina tiwe was 47,25 aouars, waich oivas an averaa:

at rote ¢ 12.25 a/hr. Thce it rune nate warz zz folluis:
PG - BUsITa o nRT 3 L/ (3*%1)) Jdrillad fron 2759m to 27524, a

£ 52alv 21a, Tt alzo Arilled out the cer2at anl ceziag =ioe vpaifore
srlle} Yoz €0 a @malfunceion in the s3nock subs.,

21N - TN 2 03 1/2°7 (3%11) drillad the bulk of ta2 3 i/2"
Frorm 274527 td 3335.%9m, a tocal of $23.3w. It woulld Drohanzliy azvea
ue? tce Jrill suceszsfully, »ut it was Jdecided to call T.D. as

7 wa2s Juitiny cn w2atner. & cacrt winer crip ga3s naerformad at

tS toe 50102 enl no Tronlans werc fovad wita tac hole.

r rcachian T.T, a <connlote wiwar trivn and circulation was

ned : ro che hole for dchlumberzer lovaiaz. fhz2 folliowiayg

JP -
07
Ealelhs]

vaolocity Zurvev

2729t PRPATT

~ase was completed wita onliy 2 bits, T'n2 waraneters usad during
hase 2r2 zuamarisel in the takle below:
CEPTE TIERRVAL 0D W23 PO FR

2755 - 2773 B 35 52 449
2773 - 31062 20 35 65 435
3102 - 3112 4 3 35 4390
3112 - 3229 29 35 55 430
3220 - 3320 197 37 50 435
3320 - 3334 3 35 57 139
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FUIEAQLTES
e RO1/2" Phase wes Qdrilled ugini 2 soowat2r-colyner mwl with tTac
waigat k2ot at arouna 2.0 wes3yg. it § 10 i} tha Sulk of Gier Mriliiag
et i als hal a adah bit effizisacy o0 72% with aa §12/sg in of 3.3, ‘
Thzgse values are ither than tho ontinun calculae2d valu2s anl tae "
annular £low was turhlant. Yn increzse ia tho nozzle sizo o 3 % 12 :
anl a siignt Jdecr2ase ia the flow vata2 wdall pave orsventad chis.
Yocoever, vary lictle waocshning out oL th: binle was eactountarel (comnnariajg
the calceovlsied lag tiae wity that foduny by Zactide tesciny) and as
cavinygs vere Eoual.
Jvan thourhy Lhe n values were Teraa&ns Silsicly oa the low silde, tuz
cutitlinis traas~sort tanles zhow thac Laz a2le zicaniad was verv Jood .
Xzca L2 giear crins 1ittle or no i1l sas anscountared. Sanoralily, g
Nvirzalica 298 tais »hasz warae voary 20l a3 1s reflectes by tas
g2 2 1riilinyg aal tha condivion of th=2 asia.
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l Interval: 3102 a. to 3112 m,
" Flow rate 430.0 gom.
I MW: 9.0 png PV 11 Yp 7
n = 0.633 K = 0.355

Cuttings Density: 2.460

(3AND/3AND3TOWE)

Cutting size Vs Ve
I 1.000 33.53 63.25 2.
0.759 29,04 67.75 0.
0.500 23.71 73.03 0.
0.259 10.97 35.83 0.
l 0.125 5.43 31.31 0.
0.0583 2.70 94.93 Q.
l Cuttings Density: 2.33 (SILIL30D:1R)
( Cutting size Vs Ve
i 1.090 32.05 66.75 0.
I 0.759 25.02 70.77 0.
0.500 21.25 75.55 0.
0.2590 9.47 37.32 0.
l 0.125 4.74 32.06 0.
0.063 2.33 94,41 0.
I Interval: 3112 m. to 3220 m.
I Flow rate 430.0 gpm.
Mif: 9.0 pDY PV 11 YP 7
n= 0.638 K = 0.355%
I Cuttings Densitv: 2.30 (SILTSTOHE)
- Cutting size Vs Ve
I.\_" 1.000 30.05 66.75 0.
0.750 26.02 70.77 0.
0.500 21.25 75.55 0.
I 0.250 5.47 £7.32 0.
0.125 4.74 92.06 0.
I 0.063 2.39 54.41 0.
I Cuttings Density: 2.20 (CLAY3TONE)
Cutting size Vs Ve
I 1.000 28.79 68.00 0.
0.750 24.93 71.86 0.
0.500 20.36 76.44 0.
0.250 8.95 87.85 0.
I 0.125 4.47 92.32 0.
0.063 2.25 94.54 0.

Aon. vVel:
Gel (10 sec) 1

RCt

5535
7000
7559
8857
3434
9715

Rct

5855
7312
73805
9621
8511
9753

_ Ann.Vel: 95.72 m/min (DC/DHfjﬁy
Gel (10 sec) 1 o

Rct

6895
7312
7805
99021

9511

9753

Rct

7026
7424
7897
3076
9538
9767

ROP:

ROP: 4.09

95.73

YP/PV 0.54 o

CE
0.0015
0.0015
0.0015
2.3015
2.0915

J.0315 "

CE
0.9015
-0.0915
0.0315
0.0015
0.0915
0.0915

20.00

m/ar.

a/min (DC/OH)l

fa
(R

Ca
0.0023
0.0021
0.0020
0.0017
0.0015
0.0015

Ca
0.0022
0.0021
0.0019
0.0017
0.0016
0.0015

m/hr.

YP/PV 0.064

ct
0.0075
0.0075
0.0075
0.0075
0.0075
0.0975

CcE
0.0075
0.0075
0.0075
0.0075
0.0075
0.0075

Ca
0.0109
0.0103 K
0.00986 %
0.0083 - ¢
0.0073
0.0077

Ca
0.0107
0.0101 i
0.0095
0.0083 i
0.0079 &
0.0077 b




0.063

HE e
[

l Interval: 3220 m. to 3320 m. ROP: 10.00 m/nr.
" Flow rate 435.0 gpn. . Ann.Vel: 97.92 a/min (DC/
l' “{: 9.0 opg PV 13 YP 13 el (10 szc) 1 YP/PV 1.00 '
n = 0.585 K = 0.926
I Cuttings Density: 2.50 (SAND/SAAD3TINE)
Cutting size Vs Ve RCt CcE
1.000 33.53 64.39 0.56575 0.0037
I 0.750 29.04 63.38 0.7031 0.0037
0.500 19.43 78.49 0.8016 0.0037
' 0.250 9.72 33.20 0.9003 0.0037
I 0.125 4.85 93.06 0.9504 0.0037
0.063 2.45 35.47 9.9750 0.0037
cuttings Density: 2.30 (SILTSTONE)
I( Cutting size Vs Ve Rct CL Ca
- 1.000 3).05 67.87 0.6932 9.0037 0.0053
0.759 26.02 71.90 0.7343 0.0037 0.0050
1.500 16.78 31.14 0.3236 0.0037 10.0045
0.259 '3.39 89.53 0.9143 0.0037 9.0041
: 0.125 1.20 93.72 0.9571 0.0037 0.003y
I 0.063 2.11 95.31 0.9734 0.0037 0.0038
I Interval: 3320 m. to 3335 m. ROP: 7.50 m/hr.
- Flow rate 439.0 gpm. Ann.Vel: 95.79 m/min (DC/
Md: 9.0 oy BV 13 Yp 13 el (10 sec) 1 YP/PV 1.00. '
n = 0.585 X = 0.926
I Cuttings Density: 2.60 (SAND/SAWDSTONE)
Cutting size Vs \'£e: Rct Cf ':Ca—f
I _, 1.000 33.53 63.26 0.5535 0.0028 0.0043"
~ 0.750 29.04 67.75 0.7000 0.0023 0.0040
0.500 19.40 77.40 0.7996 0.0028 0.0035
I 0.250" 9.70 87.10 0.8993 0.0028 0.0031
e 0125 4.85 91.94 0.9499 0.0028 0.0030
0.053 2.44 94.35 0.9747 0.0028 0.0020"
I Cuttings Density: 2.20 (CLAYSTONE)
: Cutting size Vs Ve Rct Ct Ca‘:“‘_m
1.000 28.79 68.00 0.7025 0.0028 0.0040"
I 0.750 24.93 71.86 0.7424 0.0023 0.0038"
0.500 15.83 80.97 0.8365 0.0023 0.0034.
: 0.250 7.91 88.88 0.9182 0.0028 0.0031
I 0.125 3.96 92.84 0.9591 0.0028 0.0029"
1.99 94.80 0.9794 0.0028

0.0029"
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CCYRPPRESTUPT G ny

Althounh no coverwnressure was exvected during the Jrilling of arioic
1 1, various inlicators were usad for the detection of abnoraally
conzactal formations. These included:

a) D735 mxrtonent. ' '

Flow-line Teoawerature,

c) Zas 3a0ws.

CC5 EXPOMTHT

The tor section formations (to 2100wm), “eing calcarenite, made it
Gifficult to esta®lish a good tread line. 3dlsc, the use o>f a diamoad
kit Erom 1433%9m to 2257a made tr2al settiay Jdifficult. From arounld
2390m €O 2590m, the DI3 curvza showa2d a leftward trani. Tnis was Juz
te the Marl/Tlavstcne formation acting like a transition zoae between
the Calcarenite formation above and the Clavstona formnation Hzlow.
At 2500w the DTS5 curve kickad back to tne right on entering the more
{ .ltv formation. Tt then ran roushlv warallel to the trend uatil about
2392m,. Pere, it ajain kicked to thz left very sharvly on entering tae
Latrob2 Sanl and Sandstone formation. This kick back indicated tne
unconsolidata:d nature of the rocks rather than a zone >f ovaroressurea.
"From here the curve gradually went kack to the right, especially fron
about 33091, where more siltstone and claystonz2 besjan to appear. '

I I Iy BN AN EE .
> .

o significant amounts of gas were recorded during the drilling of
the entire well. The highest levels were encountered in tne to»o hole
section Jown to about 123%m, where backjyround gas was abdout 1% and a
maxirum reaiding of 4% was encountered.

For the rest of the well the hackjround gas remnain=2d at about 0.1%
- 0.2%, rarely going anv higher. The maxinum racorded being 3.6% at
2705m. This was dJdeemed to ke ccnnection gas and a slight flow was
also encountered. However, on performinjy a flow check no flow was
found. ' ' ' _
- Traces of GTthane (C2) were racorlded at c=rtain demnth, but a2 sian-

csicant guantities found. There was no Prowvane (C3) or Butane (pq)
found even in traces during the entire well.

30, thar2 was no real overvressure encaun:erbl winilst drilling
ATAEYE # 1. A slight hint of overwressurs was given at 2735a. This
coimes fron 4 pointers, as tollows: : '

o~

2) Zonnection gas c¢f 0.5% (the only T3 encountered).

b)Y 2lignt flow increase recorded on charts (check proved negative).
C) The Temmerature gradient had increased in the prec=eding 24 hours.
d) “ome small cavings were found coming over the shakers.

If there was any overvnressure present here it was of fairly
insignificant amounts.

—
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