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Casing Drilling® in PNG

Evolution of casing reaming into 
casing drilling in PNG  and it’s casing drilling in PNG, and it’s 

application to help reduce costs on 
Moran volcanics wells

Presented by Mike Dow
Oil Search

Moran volcanics wells

Oil Search

With thanks to Iain Wallace (ex OSL) 
and Andy Harris of Tesco
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PNG Drilling Problem #1g

Having set 13⅜” surface 
Max horizontal 

stresscsg, have ~1200m of 
firm to mod hard 
clays/siltstones (Ieru 

stress

clays/siltstones (Ieru 
frms), to directionally 
drill to down reservoirGVR (repeat) – 7 Sept

PNG Highlands -
tectonically stressed 
regionregion.
Drilling  thru these frms 
results in stress relief -esu s s ess e e
wellbore break out/poor 
quality hole
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Consequences of break outq

Hole cleaning is 
difficlult  1-2” 

9 5/8" Casing Reaming UDT 11
Hours /Inclinationdifficlult, 1 2  

claystone/silt cvgs 
have to be removed
Directional wt transfer 
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released these en mass.
Directional wells, 
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Day 7
Day 8

extremely long trips, 
reaming out of the 
intermediate 12¼” hole 
with drilling BHAs. 2-4 
days often 
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If that is the problem – why trip out 
to run casing ?

days often 
Have to reamHave to ream 9⅝” 
casing strings in.
UDT 11–3 days trip out, 

2500
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y p ,
9 days csg running ! 3000



PNG Drilling Problem #2g

Volcanics – found in the NW 
of Moran field within the 12 of Moran field within the 12 
¼” Intermediate Ieru hole
Hard volcanic clasts ½”-3”, 
in very soft soluble clays

Volcanic clast with profile of drill pipe OD

in very soft soluble clays
Frm 50m-500m thick, 
repeats seen. Unpredictable
Easy to drill, but ROPs slows, 

Is string unable to grind these clasts up ?

Easy to drill, but ROPs slows, 
extremely difficult to trip 
and run casing through. 
Packs offs continually, stuck 

i d id kpipe and csg, sidetracks.
Solutions: Bi-centre bits, 
under reamers, severing BHA 
& only pulling pipe thru the & only pulling pipe thru the 
volcanics. Slick BHA w/ 
preemptive back reaming 
Time dependency  OSL Rule 
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Time dependency, OSL Rule 
of Thumb – leave open for 7 
days open max



Volcanics – the Challenge g
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Volcanics Reference Table
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Casing Reaming to Casing 
DrillingDrilling

Commonality: 
Both problems have unstable, poor quality hole, with large 
cvgs/clasts produced.

Trouble occurs when tripping out and running casingTrouble occurs when tripping out and running casing

The obvious solution to both of these problems is not to 
pull out of the hole

Casing drilling has previously been used in areas of soft 
rock, GOM, Offshore Thailand etc

Oil S h PNG d illi  h  b  d till i    l i  Oil Search PNG drilling has been, and still is on a learning 
curve to apply this technology in this different PNG 
drilling environment.

Will show how using our casing reaming experience
has evolved into casing drilling trials in PNG, 
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and it’s recent succesful application has helped to help 
reduce costs and  improve performance on Moran volcanics 
wells.



PNG Reaming/Casing 
Drilling HistoryDrilling History

NW Moran (V) 2004-2005 2005-Present Moran 12 (V)

Weatherford 
spear system

Weatherford 
spear system

Tesco Casing 
Running Tool

Tesco Casing 
Running Tool

W/ford Diamond Weatherford    Downhole Pen-o- Hughes Chris /
back. (REAM) DS 2 (REAM) trator (REAM)

g
EZCase (DRILL)

Reamed csg thru Ream in csg. Poor Ream in csg. Drilled 50m of volc. 
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Volcs, 5 jts 2 days, 
but successful

ROP if tried drilling 
in Ieru (5-12m)

Successful. CRT 
good results

Good ROP, pack off. 
Slow ROP, burst disc



Weatherford Spear

Drive system modified casing spear  
attached to top drive
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attached to top drive
Need correct casing couplings to take the 
torque !



Tesco Casing Running Tool
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PNG Reaming /Casing 
Drilling History (cont)Drilling History (cont)

Moran 12 (V) 7” Moran 13 (V) Korobosea (FLands) Moran 14A (V)

Top Drive Tesco CRT Tesco CRT Tesco CRT

Weatherford     
DS 2 (REAM)

DS 3 (REAM volc 
/DRILL Ieru)

Hughes Chris 
EZCase (DRILL)

Wford DS 2 
10⅝” (REAM)( ) / ) ( ) 10⅝  (REAM)

Drill 8½” motor 
BHA ok Trip out 

Drill 12¼” w/ slick 
BHA. Freq PO. Ream 

Drilled 260m of Soft 
Era Clays to top 

Slick 12¼” BHA 
Delay pumps. Ream  
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hard. 7” liner ream 
slowly to TD.

csg thru volcs. Drill 
only 0.5m new frm. 

Darai Lst w/ 13⅜”
Good ROP. Success

flush 9⅝”min volcs. 
Stall - 12 days open



Volc Solution – Hole Cleaningg

Why do we pack off, are we cleaning the hole ?

Min Flow rate to clean 1” Clast 2.5 sg 3” Clast 2.5 sg TJ Clearance
5” DP 12¼” h l 495 1380 2 8” 2 

y do e pac o , a e e c ea g e o e
Can volcanic clasts be broken up and pass TJs ?

5” DP 12¼” hole 495 gpm 1380 gpm 2.8” x2 

Annular Velocity 29.5 m/min 82.3 m/min

5 1/2” DP 12¼” hole 470 gpm 1330 gpm 2.5” x 2/ gp gp

6 5/8” DP 12¼” hole 420 gpm 1170 gpm 2” x 2

5” DP in 8½” Hole 190 gpm 560 gpm 0.9” x 2

9 5/8” Csg 12¼” hole 220 gpm 637 gpm Flush
1.3” x 2
Vam Topp

0.865” x 2

Moran 12 volcanics drilled successfully in 8½” despite low 5” DP tool joint 
l  i il  t  th  f   9 5/8”  i  12¼” h l  
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clearances similar to those for a 9 5/8” csg in 12¼” hole. 

Trip out was still hard but was achieved. 7” Liner running went in well. 



Volc Solution – Obtaining ROP. 
Casing Drilling with hang off 

i blretrievable BHA
Lessons Learned from csg drilling/reaming:  

Drilling by rotating a csg string gave slow 
inconsistent ROPs in the harder Ieru/Volcs, - w/ 
any type of shoe. (DS 3, EZcase)
D illing ith 9⅝” csg in 12¼” is the onl  a  to Drilling with 9⅝” csg in 12¼” is the only way to 
get AVs to really clean hole of large cvgs
Despite having hard clasts, volc will pass by 
narrow clearances on Tool Joints (M12 8½” hole)narrow clearances on Tool Joints (M12 8½  hole)

Using a hang off drilling 
BHA/Bit w/ motor and under 

 ld id  ROPreamer could provide ROP
Faster 300 RPM, compare to 80

8½” hole and 9⅝” csg in 12¼” 
will give the required hole will give the required hole 
cleaning AVs

*Solution attempted on recent 
Moran 14AST1 (480m of 
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* worried about robustness for this     
application

(
volcanics)
Tesco Casing Drilling® latch 
system and engineering used



Moran 14AST1 Results
BHA #1BHA #1

Drilled 12¼” to Top Volcanics. POH for csg drilling.
Ran 9⅝” csg w/ hang off BHARan 9⅝  csg w/ hang off BHA
Flow test – 600 gpm pressure too low by 300 psi, but all seemed ok 
Drilled ahead. After drilled 4m, at 3.5 m/hr lost MWD, and ROP 
dropped. UR entering newly drilled 8½” pilot hole ?pp g y p
POOH with Csg to 13 3/8” shoe, retrieved the BHA on DP
Washout in under reamer, bit slightly balled (soft frm)
Chip hold down by Under Reamer jets ?
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Moran 14AST1 Results
BHA #2BHA #2

Changed under reamer, blanked off UR jets –RIH
New BHA latched ok into casing. RIH w/ 9⅝” casing
212m of volcanics drilled avg ROP 15.5 m/hr (inc cxns), 
max on bottom ROP =  28 m/hr/
No packoff or stuck pipe events, smooth torque & pressure 
Rotating off bottom torques higher than predicted, though 
PU/SO weights lowerPU/SO weights lower
Lasted for about 1 day
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Moran 14AST1 Results
BHA #2 contBHA #2 cont

Csg drilled into known 14m thick fault zone
A lot of vein calcite appeared in returns pp

Numerous Pack-Offs – 21.5 hrs to drill 1 jnt
Drilled into repeat Ieru/volcanics at 7 m/hr
Cont Csg Drlg ROP 1-2m/hr WOB up to 50klbs

Indications of hydraulic pump-off, pack off
Torque still steady/low motor diff pres

Fracture zone cvgs

Torque still steady/low motor diff pres
Hole inclination building at 1°/ joint – Stop

Thought UR was damaged

Had drilled ~ 90m slowly, ~170m volcs left  
Spaced out and washed the Csg hanger into 
the wellhead  Landed off w/ no problemsthe wellhead. Landed off w/ no problems
Ran in hole on pipe and retrieved the BHA, 
recovered to surface

16

Bit balled (soft), UR ok. Reamer shoe blocked?
Cemented casing (7 days volcs open)



Moran 14AST1 8½”

8½” drilling started ok with a motor BHA – but slowed 
down dramatically very quicklydown dramatically very quickly

Was slow csg drilling ROP formation related ?
ROP TorqueWOB MSE

But ROP then picked up. 8½” drilling of remaining volcs went well. 
(Used well stabilised slickbore motor BHA – no back reaming !) 
5½” DP-7¼” Tool Joints in 8½” hole  No pack off problems5½  DP-7¼  Tool Joints in 8½  hole. No pack off problems.
Drilled further 300m after volcanics or so. Hole open for 4 days 
prior to POH. Trip out easy ! No reaming.
7” li  i   ! N  i  (6 d  t t l)
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7” liner running easy ! No reaming. (6 days total)
So csg drilling volcs  75% success…but gives us great confidence !



What was achieved

1. Proved that a motor hang off BHAs can provide the ROPs 
required to drill volcanics successfullyrequired to drill volcanics successfully

2. The Tesco Under Reamer arms are robust enough for the job 
to drill volcanics

3. PDC bits will not be damaged by volcanics if well stabilised

4. Hard volcanic clasts can past by casing, or be broken up by 
casing.

5 We can pull casing  and latch on to retrieve a BHA with out 5. We can pull casing, and latch on to retrieve a BHA with out 
any trouble inside a shoe. Plus run back in.

6. We can run in, latch and retrieve a BHA with out any trouble 6. We can run in, latch and retrieve a BHA with out any trouble 
in open hole

7. Volcanics vary in character, but not disturbing hole with 
d ill t i  ib ti  ( tiff  t bili d 8½” BHA   b k 
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drillstring vibrations (stiff csg, stabilised 8½” BHA, no back 
reaming), increased our chances of success.



Volcanics Progress Nowg
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4000

4500Moran 12 0 sidetracks
Moran 13 0 sidetracks
Moran 14/14AST1 1 sidetrack



The future…..the progression 
continuescontinues

Moran 14AST1 (V) Non Volcanics Well

T  CRT T  CRTTesco CRT
Hang off BHA latch system
pipe retrieved

Tesco CRT
Hang off BHA latch system, 
wire line retrieved

6 blade PDC Security DBS 3 blade PDC 

Evolution of casing reaming into 
casing drilling in PNG, and it’s 6 blade PDC 

Tesco UR + 
8 blade PDC reamer shoe
Straight Motor BHA

Security DBS 3 blade PDC 
Tesco Under Reamer
No reamer shoe - blank
Rotary Steerable/motor

g g
application to help reduce costs on 

Moran volcanics wells
Straight Motor BHA Rotary Steerable/motor

Proved - good drilling ROP.
Under Rreamer up to job

Result – hopefully eliminate 4-6 
days (tripping time/csg running 
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p j
Volcs cvgs broken/cleaned
Can retrieve BHA land & cmt.

time in average 12 ¼” hole section



Volcanics Reference Table
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Oil Search
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and Andy Harris of Tesco


