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Survey Type : DEFINITIVE
Vertical Section Origin : N 00.000 m_, E 00.000 m.

000i0€6

Vertical Section Azimuth : 0°
Referencs Datum TVD : RKE Origina! Dri Fleer Elevation =5 EOT WO R0, e
Tie-in: Surfacs 50
Tie-in Surveys : Gyro Multshot . e
- TopAzi-s-':m-: $z8m Mo 0RT 75 @ Completed in Azile Sst 3 &
'op 7" 284 Casing Section Window: 1423 m -100
KOP - Start4-1/2° Curve : 1430 m MD ORT S g
TopAzile Sst3: 1444 m MDORT, 1441 m TVD ORT, 1426 m TVD SS
Radius of Curvature (DLS) : 12.5m {140 / 30m) -150 2
Landing - End of 4-1/2" Curve : 1445 m MD ORT, 1443 m TVD ORT, 1428 m TVD SS 475 0 T 20 7 100 1EIm|S
Well TD: 1610 m MDORT, 1443 m TVD ORT, 1428 m TVD S8 200 “E O — = E

:Revision Date : 10-Oct-11 S e e R T s S
Report Date - 10-Oct-11 T00 | GB0) | SMOCO | G3M40) | SMec0 | G200 | SO SAECC0 mu:u
At 1610 m well TD:
1.4 m Above-. 13.1 m Right of Plan

1475

-25 0 % 80 75 100 125 180 175 200 25 280
Vertical Section (m) Diagram assumes no formation dip 1 8
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STOIP OBA-4ST1, -ST2
DEFINITIVE SURVEY

Survey Type: SURVEY
Vertical Section Origin: N 00.000 m.. £ 00.000 m.
Vertical Section Azimuth: 50°
Reference Datum TVD: RK3 Original Drill Floor Elevation
Tie-in: Gyro Muttishot Run Date 15-Oct-11
Top Milengo: 834 m MD ORT
9-5/8" Casing Shoe : 594 m MD ORT
Top4-1/2"PilotHole: 330 m MD ORT
Top 7” 29# Casing Section Window: 931 m MD ORT
ST1 KOP ~ Start4-1/2" Curve: 333 m MD ORT
ST1 Landing - Start 3-7/8" Lateral : 362 m MD ORT, 352 m TVD ORT, 544 m TVD SS N
ST1ROC, BURACTUAL (PLAN): 17.7 m ROC, 100 dg/30m (17.0 m, 101 g=g/3om) A 1%
ST1TD: 1162 m MD ORT, 950 m TVD ORT, 42 m TVD SS A
Top 4-1/2" Bypass Pilot Hole - 333 m MD ORT
T2 Landing. G378 Lol 250 m M3 ORT. 551 m TVD 0=, 540 m TV S5
- % 11 959m . m T.943m
ST2ROC ., BURACTUAL (PLAN):: 15.8 m ROC. 123 dag/20m (3.8 m. 125 dag/30m) P OFA-O48T1 yer 15 Ot 1 sBan 5
ST27D : 1155 m MD ORT, 343 m TVD ORT, 535 m TVD S === Plan OBA-04ST2 ver 26-Oct-11
Revision Date : 3-Nov-11 s Definitive Survey OBA-04STI
ReportDate: s-Nov-11 s Definitive Survey OBA-(4ST2

. T

TR

.

mTVD

-225 -200 -175 -150 -125 -100 -75 -50 -25 o 25 50 75 100 125 150 178 200 225
Assumes no formation dij
Vertical Section (m) c:

21



53EM0 56400 5eRAl

+ . s :
él:l . i i‘ N

. B REA S o
Z HI6f%

o Ik 1 W E LA
60MMstbHJSTOIP

Z'scaleazj

SR

Perenco Gabon Conducts First Ultra Short Radius (USR) Re-Entry in Africa #

Perenco Gabon is pleased to announce that wells OBA-09 and OBA-04 have successfully been
worked over. Three side tracks, including one two leg multilateral re-entry drilling, were effectively
executed using both the H40 rig and ultrashort radius technology.

Both wells are now back in production and showing encouraging results. OBA-4 heavy oil production
has increased six fold in the same Milango formation, opening the door for a 60 MMstb STOIP field
development.

USR technology allows the placing of multiple 200m horizontal drains by applying very high dog leg
(excess of 150deg/30m). This was selected as the most appealing intervention technique as it did
not require a powerful rig.

Several alternative applications have already been identified for Gabon where many existing wells are
potential candidates for similar work over programmes where Perenco will again be able to improve
recovery.

The next two USR wells will use the Perenco Schramm rig on the Olende Dome formation. The
objective will be to validate a smaller footprint rig while testing horizontal wells in the Ozouri
formation.

This project is a significant achievement for Perenco Gabon and demonstrates Perenco'’s ability to
maintain production plateau by further developing brown field sites using cost effective and innovative
methods.
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Survey Type :

Vertical Section Origin :
Vertical Section Azimuth :
Reference Datum TVD :
Tie-in :

Tie-in Surveys :

Top Vembo Shale :

7" 292 Casing Shoe:

KOP - Start 4-1/2" Curve -
Radius of Curvature
Dogleg Severity (DLS) -
LP-Start of 3-7/8" Lateral:
Well TD:

Ending Azimuth & Inclination::

Total USRD Drain hole -
Lateral Section Length :
Report Date:

670

ssTVD (m)
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700

DEFINITIVE 160
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ITPES00

£10000

FHRliE
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N 00.000 m., E 00.000 m. r
1207

RKB Orignal Drill Floer Elevaton
Surface

Gyro Multshot
£48.4 mssTVD
8812 mssTVD

727.1m MD,681.2 m ssTVD
12.0m Planned,12.1m Actual
4.78 deg/m
747m MD, €84.2m ssTVD
250m MD, 283.84m ssTVD

139° & 980¢

2228 m

200m

23-Sep-12

100
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Vertical Section (m)
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Survey Type : DEFINITIVE

Vertical Section Origin : N 00.000 m., E 00.000 m.

Vertical Section Azimuth : 140° )
Reference Datum TVD : ORT- Criginal Rotary Table Elevation
Tie-in Surveys : Gyro Multizhot 7-Jan-12 at 534 m MD

7" Casing Shoe : 566 m MD -100

KOP - Start 4-1/2" Curve : 568 m MD, 568 m TVD ORT, 581 m ssTVD
Radius of Curvature (BUR) : 13.3 m (131°/ 30m)

End of 4-1/2" Curve : 585 m MD, 580 m TVD ORT, 573 m ssTVD -150
Well TD : 1015 m MD, 532m TVD ORT, 576 m ssTVD
Revision Date : 18-Jan-12 200
Report Date : 18-Jan-12
-250
-300
-350
Definitive Survey
—— Proposal ver 8-Jan-12 (GR corr)
500
i New World Records Reach-To-Radius Ratio and USR Horizontal Section Length
Ratio 32:1 From 568 m KOP, 13.3 m ROC (130°/30 m BUR), 430 m Horizontal Section
e Previous Record 25: 1, 1986 m KOP, 11.2m ROC (156730 m BUR), 286 m Horizontal Section drilled in Safah, Oman Sep’09 by USRD / OXY
g 550
Q
=
£ !
575

600 T o ’ g
25 0 25 50 75 100 125 150 175 200 225

Vertical Section {m) Formation Top Based on Vertical Well
Formation dip not refleced in diagram

250 275 300 325 350 375 400 425 450 475
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DEFINITIVE SURVEY - 4595' TD 100 0 100 200 300 400 500 600 700 800

Survey Type :

Vertical Section Azimuth :
Reference Datum TVD :
Tie-in :

Tie-in Surveys :

Top 7" Whipstock Window :
Bottom Window :

Btm 4-3/4" Rathole - KOP 4-1/2" Curve :
Radius of Curvature (DLS) :
Start 3-7/8" Lateral Section :
Projected Well TD :
Revision Date :

3450 +

3500 +

3550 1

DEFINITIVE SURVEY

120° (Ref. Grid North)

Original RKB

3200'MD

Gyro Multishot

3615'MD, 3614' TVD, 2257 TVSS
3624' MD, 3623' TVD, 2266' TVSS
3634' MD, 3634' TVD, 2277' TVSS
48.9 ft (118°100 ft)

3699' MD, 3683' TVD, 2326' TVSS
4595' MD, 3713' TVD, 2356' TVSS
23-Oct-14

"

N

- Gyro LPDO-48
‘e Plan LPDO-48ST2 ver 25-Sep-14
= Definitive Survey LPDO-485T2_4594' TD

ft TVD ORT

-100 -50 0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

Vertical Section (ft)

-500

N/-S (ft)

|2
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Azile Sandstone
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Cap Lopez
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9-5/8” 47#
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939 - 961 Perf
1010-7" BP

7” 294 L80 BTC Shoe @ 1770 m
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USR Lateral Drilling and Surveying
System

o Primary Worksting E— . E——
2 7/8" or 3 2" IF

5/16" Single Conductor ===
Wireline ==

Wet Connect Components

Wet Connect Junction

5-1/16" Single Conductor
Wireline

Survey System Components

Running Gear Instrument Carrier

Titanium Drill Pipe as
Non-Mag Joint

USR Motor with Articulating Sub Housing for

UBHO Sleeve and Peewee Stinger
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Schramm 94 klbs (750 HP Chain Drive) Single Schramm with sub-structure (tiled, USRD from slantwell)
Z)20 350klbs 600 HP Double

Ideco H40 Rambler — 400 HP Double Rig H40 with USRD Workshop HRI 80T 350 HP Single



5. 1x each Crossover 2”
NPT pin x 2-3/8" EUE
Box (to USRDS Qil
Saver Sub)

511K ek
* Bowen 2.5C

- HER 170,0001bs
- 1% (100RPM) 90,000 Ibs

- BONHIGE 3,975 ft-lbs
- KRAEHE ] 5,000 psi

* Bowen S-3.5

. Circulating Hose of
sufficient length with
hammer union
matching what's
already on goose neck.

- HER 240,0001bs
- #1# (100RPM) 130,000 Ibs

NOTE A:
One power swivel arm

presences in photo- to
be confirm if Two arms
available.

- BN 8,000 ft-lIbs
- B KTEM R 7 5,000 psi

. Saver Sub / Crossover 2-
7/8" IF box x 4" XT39 IF
Pin. Length (includes pin
shoulder) to be less than
“Length L” in diagram to
allow swivel hanging on
rack in upright position

Length L

even with this Crossover
left on swivel, whilst long
enough to have
sufficient tong space.




SPUD 01/03/2014

LPDO-7 &H: i
COMPLETION 10/08/2014

LDPO-7 USRD Time (days) vs. Depth(ft)

2840

2890 1

2940 1

2990 1

3040 1

3090 1

3140 1

3190 1

3240 1

Run

N~

Whipstock

N

Mill Window & Formati

3290 4POH Mills, RIH 4-1/2" CDM BHA

3340 1

3390 1

3440 1

3490 1

3540 1

3590 1

3640 1

3690 1

POH CDM BHA, RIH LDM BHA

> 4-1/2" Curve Drilling

3-7/8" Lateral Drilling

POH LDM BAH,

Run Clean-out BHA,
Circulate hole to CF,
Run Completion,

Run Production String

™D

3740
0.0

10

2.0

3.0 4.0 5.0 6.0 7.0 8.0 9.0

10.0

11.0




