Decrease operating costs by replacing
ESP with Hydraulic Jet Pump

J8:] TECHNICAL SERVICES L.L.C,

JET FUMFS AND OIL FRODUCTIDN SYSTEMS FOR THE QIL AND GAS INDUSTRY

Objective: Decrease operating costs by installing Jet Pump
Customer replaced 4 ESP’s in a 12 month period

Results: One year after installing JJ Tech Jet Pump,

No workover rig has been needed, and well remains as productive as it was on
ESP

Advantages of Jet Pump vs. Electric Submersible Pump
Can produce moderats to high volumes of solids

Has no moving parts down-hole

Can produce high volumes of ail

Software can calculate PBHP based on production volumes




CUSTOMER PROVIDED SCHEMATIC (HI-LIGHTED ESP FAILURES)

as0"

TCC: ?

Pulled ESP #1]LD 3 %" tubing.

= Repair and TIH

Found

History: 4/1/2009
- Sump Hole 4/5/2009 Cleaned out sump to 8,011"
2008/11M16 Spud w! Nomac 40 with adaptable tool.
= Run 9-5/8" surface csqg 4/6/2000 Pumped 1M gal 15% HCL
2008/11/27 Run 7" csg, set @ 8055 down casing.
™ 4/7/2009 TIH w/ SLB ESP #2 on 2-7/8",
A 9-5/8" 36# J-55 (22 jts) Bottomn Lateral 6.5#, L-80 tubing, 4 pump
| . 420 sx 2008/11/28 Run whipstock, set @ 7475" sections, top of pump @ 7,834,
= 2008/11/30 B270-12120" 0%-25% returns Intake @ 7,883" Seal Section
' 2008/12/09 TD lateral: 12120° @ 7,891". Motor @ 7,914",
' - Iba Tally Phoenix @ 7,916’
| 2-7/8" 6.5# L-80 @ ?.2?34'. Top Lateral e : 3
| ] ESP w/EOT @ 7.916 2008/12/10 Set whipstock @ 7430" wi ESP #2 and 243 jts 2 7/8"
| Window-8763": 0%-20% returns tubing.
| ™ 2008/12/16 B8763'-9222" 30%-50% returns 1
| - 9222'-11660": 0%-35% returns pumps locked up and plugged.
| 2008/12/23 TD lateral: 11660" Q7709 Clean out sump to 8014° with
= adaptable tool.
( Completion (Top Lateral) 07/19/09 TiH w/ ESP #3 |
| ™ 1/156/2009 RIH w/ 3 X "tbhg tp TD @ 171,650 ||L11/18/0% POOH w/ ESP#3_ICause of
| = Pump TM gal 15% NeFe HCL; failure still unknown.
| - flush w/ 200 bbl 2% KCl @ 8 11/20/09 TIH w/ ESP #4.]
bpm, 300 psi. 1510 ESP grounded downhole,
| = 1/20/2009 Frac top lateral via frac nozzie in |[272/A0 POOH w/ESP #4 |
| = 15 stages consisting of 50M gal 2/11/M10 Reconfigure w/ Jet Pump]
| | _| 20% ZCA, 300 bbl 2% KCI. Total
ZCA — 1,825 bbl, Total 2% KCIl —
[ | 1,805 bbi.
| = 1/26/2009 Latch onto and shear off
| - whipstock, TOOH wy whipstock.
| - 1/28/2009 Ciean out btm lateral fo 11.992".
1/31/2009 Frac btm lateral in 14 stages of
| ™ 5,160 gal 20% ZCA flushed with
| ] 125 bbl 2% KCI per stage. Total
Lﬁ | _| Kick-off Paint: 6045 ZCA — 72,240 gal, Tolal 2% KCI—
? 1.750 bbl. AIR — 25 bpm @ 922
psi.
2/2/2009 Pulled btm whipsiock
2/3/2009 Ciean out sump to 8,000, pump
500 gal 7 % HCI, flushed with
200 bbi 2% KCI.
(2/6/2009 TiH w/ SLEB ESP #1] 3 pump
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JET PUMP SURFACE INSTALLATION
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J8J TECHNICAL SERVICES L.L.C.

Hydraulic Jet Pump Analysis

Input Data

COMPANY LEASE

WELL IDENTIFICATION REPRESENTATIVE:.. sriiinanBBL
PUMP DEPTH:..ccvemeersveceneennn T 202F 26t TUBING LENGTH TO PU I'u'IP cveremnn [ T02F et
TUBING ID:........ ..1.61Inches TUBING OD: . .2.110Inches
CASING 1D.: ..2.992Inches POWER FLUID:.. wveeenn W ater
BH TEMP.: 1SSDeg F FLOWING WH TEMP.:.......................'BDDeg F
GAS LIQ. RATIO:.. weweeen T0SCR/BBL DESIGN LIQ. PROD. RATE........200BBL/DAY
PROD. RETURN.:.. SR .Y, |, 1] 1T PRODUCED OIL GRAVITY:.....ccceoe.....428PI
PROD. WATER GRJT\U {Sp Gr } =113 PRODUCED GAS GRAVITY:... ....0.79
WAT. FRAC.: (50% = 0.50}:... K SURFACE HYD. PRESS... 4500psig
PUMPING BHP:.. - 21t}p5|g FLOWING WH PRESS..... TOpsig
Date:: 11 Fabruary 2010

Computed Output Data- English Units

Pump Power Power Horse Non-Cav Prod. Pumping Nozzle Throat

Size Press Fluid Rate Power Rate Rate Bot-hole Area Area

psig bblpd bblpd bblpd psig inches inches

B:3 3340 912 57 204 200 150 .0095 D241
[B:3 3307 308 56 217 200 215 | .0095 020
B:3 3AT 304 56 230 200 240 0095 0241

The jet pump software model above shows that using a B nozzle and a #3 throat that it
will require a surface pump to output 3307 psi at a rate of 908 bpd (56 hydraulic HP) to
produce 200 bpd of formation fluid if the pressure at the jet pump is 215 psi.

co
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