COLLINS AND WARE
MR. JIM ORSETH

SHORT RADIUS HORIZONTAL PROSPECT
POPE NO. 14
LEA COUNTY, NEW MEXICO

* Examiner

! Case No. OB /%




TABLE OF CONTENTS

COVER LETTER

PROJECT DISCUSSION

WELL DESIGN

TIME STUDY & PROGNOSIS

COST ESTIMATE

HYDRAULICS

COMPLETED WELL PROFILES

POLYMER FLUID INFORMATION

BOTTOM HOLE ASSEMBLIES

RESPONSIBILITIES




COVER LETTER



BAKER

’m 2105 Market Street  Midland, Texas 79703
915-694-9517 Fax 915-694-5548

September 3, 1993 CW090393.5JK

Collins and Ware

Mr. Jim Orseth

303 West Wall, Suite 200
Midland, Texas 79701

RE: Pope No. 14, Lea County, New Mexico

Dear sir;

Baker Hughes /NTEQ is pleased to have the opportunity to present the following
preliminary proposal for providing horizontal drilling services on your above referenced
well.

Baker Hughes /NTEQ pioneered the development of Horizontal Drilling as known
today. Our engineers and drilling personnel are the leading experts in planning and
executing horizontal wells. Our company is the world’s largest supplier of horizontal
drilling services, offering three general profiles for horizontal drilling. They are: Short-
Radius, Medium-Radius and Long-Radius. We continue to strive for improved quality
and service to each customer on each drilling application.

We would like to discuss the project in more detail before finalizing any contractual
or technical aspects of this proposal. Please contact us at your convenience, if we

can assist you in any way.

Regards,
Baker Hughes /INTEQ

A7 /o

Scott King
Drilling Engineer
SJK/cas
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Collins and Ware September 3, 1993
Mr. Jim Orseth CW080393.SJK

PROJECT DISCUSSION
POPE NO. 14
LEA COUNTY, NEW MEXICO

The above well is located in the Denton field of Lea County, New Mexico. The project
objective is the short radius horizontal re-entry into the top of the Devonian to resolve
a water coning problem that lead to the temporary abandonment of the well in the late
1970's.

The 5-1/2™ 20+# casing will be section-milled from 12,052’ to 12,102’ and cement set
from 11,900’ to 12,200’. The cement will be dressed to the KOP at 12,082’ with a
4-5/8" milltooth bit. The hole will then be surveyed utilizing a surface readout gyro.

The curve will be drilled from 12,082’ to 12,148’ with the short radius angle build
assembly and a 4-1/2" tri-cone bit. At this point, the bottom hole assembly will be
tripped out of the hole and replaced with the short radius angle hold assembly and a
ballaset-style bit to drill the lateral from 12,148’ to TD at 12,,806’.
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COLLINS & WARE
PGPE

#4
slot #1
DENTON
LEA COUNTY, NEW MEXICO

PROPOSAL LISTING

by
Baker Hughes INTEQ

Your ref :
Qur ref : prop531
License :

Date printed : 2-Sep-93
Date created : 2-Sep-93
Last revised : 2-Sep-93

Field is centred on 0.000,0,000,0.00000,+
Structure is centred on 0.000,0.000,0.00000,%

Slot location is n0 0 0.000,wé 29 18.843

Slot Grid coordinates are N 0.000, £ 0.000

Slot local coordinates are 0.00 N 0.00 E
Reference North is Grid North



COLLINS & WARE PROPOSAL LISTING Page 1
POPE,#14 Your ref :
DENTON,LEA COUNTY, NEW MEXICO Last revised : 2-Sep-93

Measured Inclin. Azimuth True Vert. R ECTANGULAR Dogleg Vert
Depth Degrees Degrees Depth COORDINATE S Deg/100Ft Sect
0.00 0.00 135.00 0.00 0.00 N 0.00 £ 0.00 0.00
500.00 Q.00 135.00 500.00 0.00 N 0.00 E 0.00 0.00
1000.00 0.00 135.00 1000.00 0.00 N 0.00 E 0.00 0.00
1500.00 0.00 135.00 1500.00 0.00 N 0.00 E 0.00 0.00
2000.00 0.00 135.00 2000.00 0.00 N 0.00 E 0.00 0.00
2500.00 0.00 135.00 2500.00 0.00 N 0.00 E 0.00 0.00
3000.00 0.00 135.00 3000.00 0.00 N 0.00 E 0.00 0.00
3500.00 0.00 135.00 3500.00 0.00 N 0.00 0.00 0.00
4000.00 0.00 135.00 4000.00 0.00 N 0.00 E 0.00 0.00
4500.00 0.00 135.00 4500.00 0.00 N 0.00 E 0.00 0.00
5000.00 0.00 135.00 5000.00 0.00 N 0.00 E 0.00 0.00
5500.00 0.00 135.00 5500.00 0.00 N 0.00 E 0.00 0.00
6000.00 Q.00 135.00 6000.00 0.00 N 0.00 E 0.00 0.00
6500.00 Q.00 135.00 6500.00 0.00 N 0.00 E 0.00 0.00
7000.00 0.00 135.00 7000.00 0.00 N 0.00 E 0.00 0.00
7500.00 0.00 135.00 7500.00 Q.00 N 0.00 € 0.00 0.00
8000.00 0.00 135.00 8000.00 0.00 N 0.00 E 0.00 0.00
8500.00 0.00 135.00 8500.00 0.00 N 0.00 € 0.00 0.00
9000.00 0.00 135.00 9000.00 0.00 N 0.00 E 0.00 0.00
9500.00 0.00 135.00 9500.00 0.00 N 0.00 E Q.00 0.00
10000.00 .00 135.00 10000.00 0.00 N 0.00 E 0.00 0.00
10500.00 0.00 135.00 10500.00 C.00 N 0.00 € 0.00 0.00
11000.00 Q.00 135.00 11000.00 0.00 N 0.00 E 0.00 0.00
11500.00 .00 135.00 11500.00 0.00 N 0.00 E 0.00 0.00
12000.00 .00 135.00 12000.00 0.00 N 0.00 E 0.00 0.00
12082.00 0.00 135.00 12082.00 0.00 N 0.00 E 0.00 0.00
12147.97 $0.00 135.00 12124.00 29.70 S 29.70 E 136.42 42.00
12500.00 $0.00 135.00 12124.00 278.62 S 278.62 E 0.00 394.03
12805.97 90.00 135.00 12124.00 494 .97 S 494 .97 E 0.00 700.00

All data is in feet unless otherwise stated
Coordinates from structure and TVD from wellhead.

Vertical section is from wellhead on azimuth 135.00 degrees.

Declination is 0.00 degrees, Convergence is 0.00 degrees.
Catculation uses the minimum curvature method.
Presented by Baker Hughes INTEQ



COLLINS & WARE PROPOGSAL LISTING Page 2
POPE, #14 Your ref :
DENTON,LEA COUNTY, NEW MEXICO Last revised : 2-Sep-93

Casing positions in string 'A?

Top MD Top TVD Rectangular Coords. Bot MD Bot TW Rectangular Coords. Casing

..........................................................................................................

12052.00 12052.00 0.00N 0.00E 12102.84 12102.00 3.58s 3.53E PRODUCTION

All data is in feet unless otherwise stated
Coordinates from structure and TVD from wel!lhead.

Bottom hole distance is 700.00 on azimuth 135.00 degrees from wetlhead.
Vertical section is from wellhead on azimuth 135.00 degrees.
Declination is 0.00 degrees, Convergence is 0.00 degrees.
Calculation uses the minimum curvature method.

Presented by Baker Hughes INTEQ
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SHORT RADIUS HORIZONTAL DRILLING PROGNOSIS

COLLINS & WARE

OPERATOR:
PROSPECT:
DATE:

POPE #14

9-3-93

- FEET CASING ¢ MUD | . PERATION:
12052.00 5.5", 20# |8.6-8.8 # |MILL 50' SECTION IN 5—1/2"
TO LINER 90-120 FV|
12102.00 @ 12635’
11900.00 5.5", 20# |8.4 — 8.8#|SPOT 300" CMT PLUG
TO LINER FW WOC. CMT SHOULD HAVE
12200.00 @ 12635’ +3000 PSI CS F/ KO.
11900.00 4.625 |OH 8.4—8.8# |DRESS CMT TO KOP
TO FW GYRO F/ SURFACE TO KOP
12082.00
12082.00 4.5|0H 8.4 — 8.8# | DRILL CURVE TO 90 DEG
TO POLYMER SURVEY W/ STEERING TOOL
12148.00 1.5#/BBL
12148.00 45|0H 8.4 — 8.8# | DRILL LATERALTO TD
TO POLYMER TD - 12124’ TVD/ 12806’ MD
12806.00 1.5#/BBL | SURVEY W/ STEERING TOOL
TO
TO

COMMENTS:

1. STRONGLY RECOMMEND USE OF XCD POLYMER MUD SYSTEM, FULLY
CONCENTRATED @ 1.5#/BBL, FOR THE LATERAL PORTION OF THE HOLE.

2.

CURVE AND LATERAL SECTION OF THE WELL.

3.
4.

MUD SOUDS AT A MINIMUM.
5. SURVEYS WILL BE PERFORMED W/ THE USE OF A STEERING TOOL & SIDE
ENTRY SUB USING A WET CONNECT.

REQUIRES +/- 800’ 2—-7/8" P—-105 TBG W/ PH—-6 CONNECTIONS FOR THE

REQUIRES ROTARY SHOULDERED DRILL PIPE W/ MIN. 2—1/8" ID.
RECOMMEND USE OF A FLOWLINE-TYPE MUD CLEANER TO KEEP POLYMER
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SHORT RADIUS HORIZONTAL DRILLING COST ESTIMATE

OPERATOR: COLLINS & WARE
PROSPECT: POPE #14
DATE: 9-3-83

SHORT RADIUS HORIZONTAL DRILLING DAY RATE

G UNIT.
‘Qty 7 PRICE .
MCB/DEMOB 1 $3,000.00
DAY RATE 12 $9,800.00 $118,800.00
STAND-BY 1 $2,500.00 $2,500.00
COMPUTER/ENGINEERINGCHARGE 1 $1,000.00 $1,000.00
INSPECTION AND REPAIR, ESTIMATE 1 $4,000.00 $4,000.00
PARTIAL LIH COVERAGE (50%) 12 $500.00 $6,000.00
ESTIMATED TOTAL DRILLING CHARGE: $135,300.00
BITS
HUGHES CHRISTENSEN DRILL BITS
1 STC M88F 4—1/2" 1 $3,700.00 $3,700.00
1 HTC S-7254—1/2" 1 $12,500.00 $12,500.00
ESTIMATED TOTAL BIT COST: $16,200.00
SURVEY CHARGES
SURFACETOQ KOP 1 $4,500.00 $4,500.00
ESTIMATED TOTAL SURVEY CHARGE: $4,500.00

ESTIMATED GRAND TOTAL CHARGES: $156,000.00
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02-Sep-93 EASTMAN CHRISTENSEN NOZZLE BIT HYDRAULIC ANALYSIS PAGE
RECOMMENDED BIT: =725 ]
COMPANY: COLLINS & WARE FIELD: DENTON
WELL NAME: POFE #14 COUNTY (PARISH): LEA
FORMATION: DEVONIAN STATE: NEW MEXICO
HOLE SIZE: TYPE SURFACE CONNECTION: 3
DEPTH IN: 12082 MAXIMUM OPERATING PRESSURE:
DEPTH CUT: 12806 MOTOR TYPE: .
CALCULATED DEPTH IN: 12082 PUMPING RANGE (gpm): 106-185
CALCULATED DEPTH OUT: 12806 BIT SPEED RANGE (rpmj): 210-370
0.D. WEIGHT EQUIV. I.D. LuNGTH
TOP DRILL PIPE: 2.8750 10.70 2.1520 11265
BOTTOM DRILL PIPE: 0.0000 0.00 0.0000 0
TOP HEAVY WEIGHT: 0.0000 0.00 0.0000 0
BOTTOM HEAVY WEIGHT: 0.0000 0.00 0.0000 0
TOP DRILL COLLARS: 2.8750 8.70 2.2500 800
BOTTOM DRILL COLLARS: 3.7500 25.00 1.5000 17
PIPE DEPTH: 12082
FLOW RATE 10.00 GPM  INCREMENTS: 1657000 175,000 T 18500
TOTAL AVAILABLE HYDRAULIC HORSEPOWER: 317.68 336.93 356.18
ANNULAR VELOCITY (FT/MIN):
TOP DRILL PIPE: 277.57 294.40 311.22
BOTTOM DRILL PIPE: 0.00 0.00 0.00
TOP HEAVY WEIGHT: 0.00 0.00 0.00
BOTTOM HEAVY WEIGHT: 0.00 0.00 0.00
TOP DRILL COLLARS: 277.57 294.40 311.22
BOTTOM DRILL COLLARS: 461.12 489.06 517.01
SURFACE EQUIPMENT PRESSURE LOSS: 4.80 5.36 5.94
TOP DRILL PIPE BORE PRESSURE LOSS: 1548.03 1727.08 1915.14
BOTTOM DRILL PIPE BORE PRESSURE LOSS: 0.00 0.00 0.00
TOP HEAVY WEIGHT BORE PRESSURE LOSS: 0.00 0.00 0.00
BOTTOM HEAVY WEIGHT BORE PRESSURE LOSS: 0.00 0.00 0.00
TOP DRILL COLIARS BORE PRESSURE LOSS: 88.54 98.78 109.54
BOTTOM DRILL COLLARS BORE PRESSURE LOSS: 13.50 15.06 16.70
TOP DRILL PIPE ANNULAR PRESSURE LOSS: 458.26 515.49 576.08
BOTTOM DRILL PIPE ANNULAR PRESSURE LOSS: 0.00 0.00 0.00
TOP HEAVY WEIGHT ANNULAR PRESSURE LOSS: 0.00 0.00 0.00
BOTTOM HEAVY WEIGHT ANNULAR PRESSURE LOSS: 0.00 0.00 0.00
TOP DRILL COLLARS ANNULAR PRESSURE LOSS: 32.54 36.61 40.91
BOTTOM DRILL COLLARS ANNULAR PRESSURE LOSS: 3.53 3.97 4.44
MOTOR PRESSURE DIFFERENTIAL: 200.00 200.00 200.00
TURBINE PRESSURE DIFFERENTIAL (MWD): 0.00 0.00 0.00
TOTAL PRESSURE DROP FOR SYSTEM (LESS BIT): 2349.21 2602.35 2868.76
AVAILABLE PRESSURE FOR BIT (PSI): 950.79 697.65 431.24
FLOW RATE 10.00 GPM INCREMENTS: 165.00 175.00 185.00
GIVEN TOTAL FLOW AREA: 3-15/32 0.5170 0.5170 0.5170
PRESSURE DROP ACROSS BIT (PSI): 80.67 90.75 101.42
TOTAL PRESSURE EXPENDITURE FOR SYSTEM (PSI): 2429.89 2693.10 2970.17
STANDPIPE PRESSURE AVAILABLE (PSI): 870.11 606.90 329.83
JET VELOCITY ACROSS BIT FACE (FT/SEC): 102.45 108.66 114.86
HYDRAULIC IMPACT FORCE (LBS): 75 85 95
HYDRAULIC HORSEPCOWER AT BIT (HHP): 8 9 11
HYDRAULIC HORSEPCWER PER SQUARE INCH (HSI): 0.49 0.58 0.69
MAXIMIZED TOTAL FLOW AREA WITHOUT TOOLS: 0.1369 0.1644 0.2072
PRESSURE DROP ACROSS BIT (PSI): 1150.79 897.65 631.25
JET VELOCITY ACROSS BIT FACE (FT/SEC): 386.93 341.73 286.57
HYDRAULIC IMPACT FORCE (LBS): 284 266 236
HYDRAULIC HORSEPCWER AT BIT w/o TOOLS: 111 92 68
HYDRAULIC HORSEPCWER PER SQUARE INCH w/o TOOLS: 6.97 5.76 4.28
MAXIMIZED TOTAL FLOW AREA WITH TOOLS: 0.1506 0.1865 0.2507
PRESSURE DROP ACROSS BIT (PSI): 950.79 697.65 431.24
JET VELOCITY ACRCSS BIT FACE (FT/SEC): 351.70 301.27 236.86
HYDRAULIC IMPACT FORCE (LBS): 258 235 195
HYDRAULIC HORSEPCWER AT BIT WITH TOOLS: 92 71 47
HYDPAULIC HORSEPCWER PER SQUARE INCH w/ TOOLS: 5.75 4.48 2.93

DEPTH IN



02-Sep-93 EASTMAN CHRISTENSEN NOZZLE BIT HYDRAULIC ANALYSIS PAGE
RECOMMENDED BIT: [s=725— ]
COMPANY: COLLINS & WARE FIELD: DENTON
WELL NAME: POPE #14 COUNTY (PARISH): LEA
FORMATION: DEVONIAN STATE: NEW MEXICO
HOLE SIZE: TYPE SURFACE CONNECTION: 3
DEPTH IN: 12082 MAXIMUM OPERATING PRESSURE:
DEPTH OUT: 12806 MOTOR TYPE: .
CALCULATED DEPTH IN: 12082 PUMPING RANGE (gpm): 106-185
CALCULATED DEPTH OUT: 12806 BIT SPEED RANGE (rpm): 210-370
Q.D. WELIGHT EQUIV. I.D. LENGTH
TOP DRILL PIPE: 2.8750 10.70 2.1520 11989
BOTTCM DRILL PIPE: 0.0000 0.00 0.0000 0
TOP HEAVY WEIGHT: 0.0000 0.00 0.0000 0
BOTTOM HEAVY WEIGHT: 0.0000 0.00 0.0000 0
TOP DRILL COLLARS: 2.8750 8.70 2.2500 800
BOTTOM DRILL COLLARS: 3.7500 25.00 1.5000 17
PIPE DEPTH: 12806
FLOW RATE 10.00 GPM  INCREMENTS: - 716520005 - 1752007 185,00
TOTAL AVAILABLE HYDRAULIC HORSEPOWER: 317.68 336.93 356.18
ANNULAR VELOCITY (FT/MIN):
TOP DRILL PIPE: 277.57 294.40 311.22
BOTTOM DRILL PIPE: 0.00 0.00 0.00
TOP HEAVY WEIGHT: 0.00 0.00 0.00
BOTTOM HEAVY WEIGHT: 0.00 0.00 0.00
TOP DRILL COLLARS: 337.31 357.76 378.20
BOTTOM DRILL COLLARS: 653.33 692.93 732.53
SURFACE EQUIPMENT PRESSURE LOSS: 4.91 5.48 6.08
TOP DRILL PIPE BORE PRESSURE LOSS: 1680.42 1874.78 2078.92
BOTTOM DRILL PIPE BORE PRESSURE LOSS: 0.00 0.00 0.00
TOP HEAVY WEIGHT BORE PRESSURE LOSS: 0.00 0.00 0.00
BOTTOM HEAVY WEIGHT BORE PRESSURE LOSS: 0.00 0.00 0.00
TOP DRILL COLLARS BORE PRESSURE LOSS: 90.31 100.75 111.73
BOTTOM DRILL COLLARS BORE PRESSURE LOSS: 13.77 15.36 17.03
TOP DRILL PIPE ANNULAR PRESSURE LOSS: 497.45 559.57 625.35
BOTTOM DRILL PIPE ANNULAR PRESSURE LOSS: 0.00 0.00 0.00
TOP HEAVY WEIGHT ANNULAR PRESSURE LOSS: 0.00 0.00 0.00
BOTTOM HEAVY WEIGHT ANNULAR PRESSURE LOSS: 0.00 0.00 0.00
TOP DRILL COLLARS ANNULAR PRESSURE LOSS: 54.59 61.41 68.63
BOTTOM DRILL COLLARS ANNULAR PRESSURE LOSS: 9.92 11.15 12.46
MOTOR PRESSURE DIFFERENTIAL: 200.00 200.00 200.00
TURBINE PRESSURE DIFFERENTTIAL (MWD): 0.00 0.00 0.00
TOTAL PRESSURE DROP FCR SYSTEM (LESS BIT): 2551.37 2828.51 3120.21
AVAILABLE PRESSURE FOR BIT (PSI): 748.63 471.49 179.79
FLOW RATE 10.00 GPM INCREMENTS: 165.00 175.00 185.00
GIVEN TOTAL FLOW AREA: 3-15/32 0.5170 0.5170 0.5170
PRESSURE DROP ACROSS BIT (PSI): 82.55 92.86 103.78
TOTAL PRESSURE EXPENDITURE FOR SYSTEM (PSI): 2633.92 2921.37 3223.98
STANDPIPE PRESSURE AVAILABLE (PSI): 666.08 378.63 76.02
JET VELOCITY ACROSS BIT FACE (FT/SEC): 102.45 108.66 114.86
HYDRAULIC IMPACT FORCE (LBS): 77 87 97
HYDRAULIC HORSEPOWER AT BIT (HHP): 8 9 11
HYDRAULIC HORSEPOWER PER SQUARE INCH (HSI): ©0.50" 0,60 ie.70
MAXIMIZED TOTAL FLOW AREA WITHOUT TOOLS: 0.1525 0.1923 0.2702
PRESSURE DROP ACROSS BIT (PSI): 948.63 671.49 379.80
JET VELOCITY ACROSS BIT FACE (FT/SEC): 347.29 292.19 219.74
HYDRAULIC IMPACT FORCE (LBS): 261 233 185
HYDRAULIC HORSEPOWER AT BIT w/o TOOLS: 91 69 41
HYDRAULIC HORSEPOWER PER SQUARE INCH w/o TOOLS: 5.74 4.31 2.58
MAXIMIZED TOTAL FLOW AREA WITH TOOLS: 0.1717 0.2294 0.3928
PRESSURE DROP ACROSS BIT (PSI): 748.63 471.49 179.79
JET VELOCITY ACROSS BIT FACE (FT/SEC): 308.51 244.84 151.19
HYDRAULIC IMPACT FORCE (LBS): 232 195 127
HYDRAULIC HORSEPOWER AT BIT WITH TOOLS: 72 48 19
HYDRAULIC HORSEPCWER PER SQUARE INCH w/ TOOLS: 4.53 3.03 1.22

DEPTH OUT



COMPLETED WELL PROFILES
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POLYMER FLUID INFORMATION



XANVIS®

Horizontal Drilling Applications

TECHNICAL BULLETIN

Xanvis Improves Horizontal
Drilling Operations

XANVIS is a comcietion grade, xanthan diocclyrer. fieid-
proven ¢ be a cost erfecave viscasifier for ariiling and

csmetering herizomial wells XANVIS formuiatec fluics, infaily

croven succsassiul in the Ausun Chalk in Central iexas, have

recucac operaucral coss ov:

s Imgroving cown-ncte meter gerfermance and genstration
rates cue i€ annancec hvcraulic efficiency.

* Ingreasing cutings ranscert and suspension progertes cf

the fduid o recuca suck pice. )
e Minimizing sciics 2ccumulanen in the annulus to imgreve
lurisity anc aticw predicacle pice movemeant

folgton
» Brovicing fermaticn preaciicn io maimain srecucticn

coenal.

Horizontal Drilling Appiications
sacuen, twursulent flow has oreoeses

32CTT caen

o1

In the nerizorzi
as e iceal ficw grefiie for sciics ranscert In many cases.
nowever, wriuler: idlow may nct Se possicle cue © limmed
Sump rales, Sice 2CIanmicy, or nole enlargement wnich

Pt e

recucas annular veicgy. In acgsiuen, twrouent flew may nct
Le Jesiranle wners unsiaiie ncie conditcns axist. inciucing
unconsciicatec or severeiv fraciurec formauons. 70 acrieve
wrouter fiow a2t typical annular veiccities recuires a lew
wviscesity fluid. Curing nen-cireuiating cenods. nowever, low
viscesity fluids aillcw solics @ semle racicly. In the horizeral
secucn, this can Te cetnmenai. Well-ocre simulaticns snow
that wnen flew is mitigtes, semlec sciics ienc 1© meve aleng
¢i tne ncie as waves or sunes. This sciics Buiic-

s m—
VT il ! o i

uz can result in increasac icrcue. 2rag, anc e inagility o
ransfer weignt 10 ine SiL in accition, it can leag to erratic
gice movement and succan cnangss in hele cirection.

To prevent sciids build-up curing nca-circuiating periods
reguires hign suscension Sreperties, measurec at axtremely
low shear raras of iess than 0.1 s2c™. XANVIS lermulatec
fluds provice s type of viscosity ior excestcnal sussensicn
srcperties as incicated in Tacie 1. This featurs is unigue 1©
XANVIS anc is not cocmmen t¢ e cailuiosics or

- pclyacryiarmdes cftan used as susstiute additives fer

rneciegy centrel. Uncer dynamic concitions, XANVIS fluids
maintain their functionaiity by provicing effecive annular
wviseesity {or epumum sclids ranscert

A xey issug in the acciication of XANVIS icr herizeral drill-
ing is ¢ mMiumize seiics serling frem the cnset This is Dest
accomaiisnes Sy muccing-uc &ty with XANVIS &t a cen-
canvancn of 1.25 © 1.2 Io/bal, Praferzzly, this snould be
cone muc-way ihrcugn ne angle-suicing sacticn. at 45° to
&C° cewviamion. In so 2cing the criiing reizied groclems
S3CCIEIEC wilh inaceguars heie cieaning can Ze avoidsd.

~ S

mn a

Xanvis — Properties and

Performance

Fiuic efficiency is casec primarily ¢n e unicue rhecicgy
XANVIS grovices 0 2 wice variety of griling duics, ranging
frem fresh water 0 saturated sccium cnionde Srines.
Significanty, viscasity is Zrovicec wners neegag. that is, at
tne lower snear ratgs. Hign vISCISity at ine lcwer shear rates
provices ccumum sSlics ransser uncar a vanety of annuiar

cocngmens. it s alse he faziure imar 2esgnfes rue suscen-

Tabie 1
AMZOLOGICAL PROPERTIZES OF XANVIS
(2% KCI, 80°F)

l FUNNEL PLASTIC YIELD VISCOSITY VISCOSITY
XANVIS VISCOSITY VISCOSITY POINT € 3.1 sec @ 0.06 sec™
Ib/bbt I sec/gt cP 1B100f2 cP-t ch
3 l 23 | E | - s 3¢ | 2%
1.0 ' 2t i 2 ! S f 340 ! 2.3CC
TZ2 e ! z ! 2 5 e, ! ** . 3CC
! H T ; B i T8 =nn ' o= 302




Figure 1
VISCOSITY VS SHEAR RATZ WITH XANVIS
(Fresh water, 80°7)

10C.03C =
10600 03 2.25 1o/501
Y 1ecos
ot H a.7s 1as001
a z
c
3 i1}
>

e.01 c.1 1 0 kiele} 1000

SHEAR AATE, sec™'

sicn gsroperties ¢f 2 fluid. As gacictec in Figura 1. XANVIS
axnicns mghly 2saugcoiasuc rmectogy. At 1.3 18/8kl, XANVIS
orovicas gver 20.000 ¢ ar 0.067 sac™ wniie 2t 1,022 sec™.
in2 same fluic sroviges 12 ¢F This cemonsirzias Now reaciy
viSSosity decrazsas witn ingraasing flow raies suen as insics
me arill cice As 2 rasult, fricten Zrassure ICssss are greaily
reducac. This feztura allews mcre hycrauiic norsecower o
be dsiiverec ¢ tn2 cown-ncle mcicr anc kit ior maximum
sfficiency and cgumum penetration raies. Whan disglacing
natve muc cr war with 2 XANVIS icrmulaise uid. a recus-
icn in circulating orassure &F ug © 35% can e exgecm:e.
This is ustally ine first svicenz2 of imgrovec fuic afficiency.
Tycically, it is icilowes Dy an increass in cenarslcn rae, anc
a mors immeciaie and Sreciciatle transier of weignt ©© the
zit Sherty aierwarss, fluid r2turms & ine dowiing snow 2
si2acy celivery oi crilec cutings. Wnen crrculauon is inter-
ruoted. sclics et 11 the annuius will mere rezcily remain in
SUSCBNSICN 25 2 Ziragt resull oF e nign wisSCsity caveicces
unger Siaic conaiisls.

Fzivme o cavelccing Juid fune-
ucnality anc acniev S macs zcssicle with
XANVIS fermuiatec fluics. Lazoragry esing incicatas that &
significant increase in wiscesity ccours afier 3 criical ceneen-
wrauon of XANVIS nas teen azainec (ses ~igura 2). Atcve
IS coneanraticn. cclymer chains asscciate wih 2ach cther
1© form a 2nysical nerwork. This mctecular amanglement
exziamns the excailent susgensicn srocames ¢f XANVIS

zasec iluics

folotalor-Yats
[OIOT NGB 1E

Figure 2
VISCOSITY VS PCLYMES CONCENTRATION
(XANV!IS IN FRE3K WATZR g 8C¢°F)
40080 1800
/

1s0cq - / <1400
g 3oc0c - / - 1206 <
- . w
s / ' 1000 2
S 2scca- =100 2
S : i =
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= '8CCO0~- sec ~8C0
E‘) o
3 sscoo- -ace E
> 2

5282 -0 T

"-J:.Zi 2z 7 2k < e 2 225
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Tn2 amount of potymer recurec 1S react s cniical concan-
tralicn 1S cegencan: on lluid {@mceralure ne presence of
ciner sciics anc sahnity. Sievatec iemperziures will increasa
tne ameunt of porvmer racuireg. Tne prasanca of sclids
ususily cecrzases ne amount of sciymer 12eged and s
cirecdy retated 10 ne acuvity of ihe sciics Jresent Unger
hign safinity congitions. ‘ncreased snear ‘s rzguired 1 fully
cevalco ICw shear rgi2 viSCosity.

Tne desirad concartrazion of XANVIS will zesend on tha
acciiczuen. If iriction cressura recucuon 1§ &f grime impor-
anca, en 075 (0 1.0 {o/o0t sncule Se zzaguata However
in mcst asplicaucns, cancanraiicns of 1.23 1.5 lb/tat ars
recemmencec Sincg SCiiCS susTansicn cunng non-creuisung
periacs is mare crucal in the hanzomal rzxner than he
verucal sectcn. Even at the migner solymer concamrauons.
Rign snear rate visSosity remains relatively unchangac.
alicwing nvaraulic sfficiency o b2 maimainac. In general,
hcie ccncitions snoulc gaterrmune he neec 0 increzsa
cclymer ¢oncentraion.

Components of the System

Fiug fermulations will vary decencent en ing uliimae
racuirements of tne fuic anc e yge of formatcn ceing
crillez herizenally. Assuming the isrmaticn unger consicera-
ticn 1S tne pay zone. the fuic shouid be rszec as 2 crill-in
cr cemgisticn fluic. Senwenite shoule Se avsiced ang ¢ther
acciives used in N2 sysiam sncuid be cncsan tased on
ther imgagt on formation damage. Zach product serves a
soecific funcuon ang its cenceniration sncuic desena on
fluic procerues recuirac ior coumum performanca uncer
ax:5UNG Ncie concinons. Tne sysiam may 22 2 rasn or sait
waigr Sase ancd weignt mawerials can vary rom sclutle salis
Ic suspencad sclics. csoencant snce acan cn ifg neeg for
fcrmatlicn gretecucn.

KANVIS — Usac as the zrimary viscosiier anc suscancing

accitve with minimum fcrmatien camage sorential. Coumum

b

A
cncantrzicn i 1.23 i 1.5 ooikzlh

SALTS — The prafarrac memcd of increasing density anc
previcing fermation sreiacucn is o use Sails suSh as socium
cr peiassium chicrnige. Calcium cnicnce can alsc e usas.
cwever, for maximum pclymer siasiity the use of XANVIS
sncuic te limited 'C iess han saturaied Snnes, that is, in the
10.2 i 11.0 g range The accitcn of sait. aven at lew cgon-
centraticns of 2% wiil zlsc imzrove tampaerziure siagiity of
XANVIS, cifering beniar wiscosity ratenticn unger cewn nhcie
cnciuens (Figure 3).

ac -
. 10 1sgal Nagl

43 -
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WEIGHT MATZRIALS — Mcs: yces cf corventucnal weignt
mararals inciucing Calcium anc irgn carcenale, hematite anc
Care can Se usec. Matenal greierence wmil cegend on
recuirements ‘or ac:ig sciusdity. 'meact on mug rheciogy.
formation camage ssncarms ang cverall sysiem cbjecaves.

FLUID LOSS CONTRCL ARDITIVES — Fiud Icss cantrel
acgoives symuar (C hose recommencac f'or workever and
cemciencn iluics wculC Se e preferred gccrives. inclucing

sizac salts anc carzin resirs. Consicaratien shouid te given

foflior]
first ¢ warer or 3CiC scluzie malerials in comeinancn with
small amounts ¢f pelymeric adciuves. In acgition. the viscsus
nature of XANVIS at lew shear rates will neto imcece uid
flcw n e icrmanen.
pH CONTRCL ARCITIVES — Causic 3083 anc sciassium
nycroxice ¢an T2 usec in S SVEET [T incr2ase me oM.
They sncuic atways Ce accec as a cilute sciuten dircugn a
crericai zarral. Mammain ne sysiam 2H frem 7.8 and ¢o nct
exc2ec 10.2 for maximum sciymer siggiity. The pH snculd
NCt T8 aciysiac 'n e calc:um brines.
BIOCIDES — A zraservatve may Ce racuiras in this sysiem
uncar scme anvirgnmental SInaiicns. A ciccice shculc
always ce usag C insure maximurm cclymer siaoiity ¢r if
Svsiem iS {0 Ze sicrac. ZHacuve Ticcizas inciuce socium
cimemyi-citiiccarsamare. icrmalcanyce anc gutzraicenyce,
hcwever he twe lazer acoitves may Se inccmgaiitie with
ine cxygsen scavengars, ammenium zisulfite anc sccium
sulfits. Cther acciuves comimenly UsaC @ greserve sSiarch in
crnvenucnai criffing fluics czn aisc te aggliec wim XANVIS,

CORROSION CCNTRCL ARDITIVES — Ccrrosicn contral
anc gclymer stizziiity s sest ctiaineg in ihis sysiem through
the uge of cxygen scavengers. An oxygen scavenger is
recommencec icr acivmer sigtiiity wnen the zctem hcle
l@msaraiure axcascs 2C0°F Ammcnium Disuiffie and sccium
sulfite wiil werk sfizcavely in tnis luic. Scme ¢f the ¢oaling

amines (Caticnics) arz incamozntie with XANVIS, therefcre

SHCT 18SI3 SNCLIC 2 CINCUSISS Zncr I Ner use
DEFLOCCULANTS — Thess shcuic ce used ¢nly when
INCrazsec viscesity § Jue IC NI Sclics concantrancns such
as in Mign cersity svsiems. Sinces ne clay cortent of nese
fuics s yoicaily ‘cw. only small concanrraticns cf ceflce-
cuiants arz generaily raguirss. Low mciecuiar weignt
acrvizias 2r2 ‘uncuznal in hese sysiems at concanvaucns of
CZ il iticz.
PSP .
Mezintaining the System
1. Maienal aczitcns sheuic ze tased on water gilutcn and
e nesc (€ mainiain cesirad 2recuct concanratens and
fluic sreceres. Whcle muc cilutcn is an effecave iecnni-

que WM s sysiam.

2. An effecave sohas contrel Srogram is :mcorant in main-
taimng optimum mug areoerties. i uncesiracie solics
buig up in the ftuig. rmeaoiogy will be compromised and
formation camage pcrenual may increase. Hign speed
shakers with 1C0 mesn screens cr finer are nighly recom-
menged wih this systam.

3. While rnecicgical procemes shcuic 22 tasec on cverall
ncie ceonditions anc iNe neec [ Mmainiain ncte ceaning
efficiancy, the clicwing guiaslines san Se asclied.

* Plasuc viscssity & funnet viscssity - these values are
typically incicaters of hign shear rare viscasity and
pcssitle sciics contaminaticn. They wil gererally run
lcwer than thcse values ctianes with convenacnal clay
tasac sysiams. Co not use funnel wscasity 0 gragics
hcte clsaning cagaciy.

Yieic Paint - With a2 XANVIS zased iuic this vaive is

usually maintainec in e 10-20 ib/100 72 ranga.

lmitial gel or 2 rem reacging - ygicaily s Srogerty is an

ingicator of lew snear rate visccosity, anc is 2ssantal for

suscension curing non-circulaing cenccs. 1C increase
this creperty use XANVIS, not cailulcsics. A micimum
value of 5 is Qesiraile in unwergntec sysiems anc as
hign as 10415 in mign gensity fluics. The 10 rmnute g2l
snould nct axcesc 3 times e initial gel. Hign 10 minute

Gels woule ke an ingiczter of sciics coniaminaten.

- =y

4. Sclics - maintain low gravity (Crifled) sclics at less Tan 4%
by valume cr 38 lb/zo! 1o coumize mecicgical
pericrmance cf the system.

. Fluig less - in many casas Auid lcss acciuves nhave Nt
been used. Procucs accze o the sysiam snculd hiave
minimal effect en formaiicn cermeakiiity since the svsiam
1S raziad as a comoiancn {uic as ¢oocssc ¢ 3 conven-

n

torgptanl

nenal arilling fiuic.

€. Formaden Damaga Sincs damace o e srocucicn zone
i§ a prmary concem in mast aenzsmal crilling acstica-
ticns. the use of efficient goivmer Mixing 2Quicment ©
assure grecer pycraticn of &l acciuves is aignly regsm-
mencac. Complete ociymer Nveraticn ang e gliminaticn
of “fisn-ayes” is essental in croer i© mimimize garaculae
clugging of the fermaticn.

TECHNICAL SERVICE — Kaice nas a higniv trainec anc

exgerenced ecanical sizf who weicame ha cooorunity ©

ciscuss XANVIS win you. Fuily equicces latcrateries in

Hcusten anc San Ciege are availacie 10 nelc ycu in i

cevelcgment of ine mos: affecuve fluic sysiam.



K eico Qil Field Grouo, Inc.

XANVIS~

POLYMER HYDRATION

TECHNICAL BULLETIN

Introduction

When gelymers are usag in wer«gvar/camsienen
agzicatlicns wrers ne viscasifiss fluic penerrzias the - ¢
fcrmanen mainx, there 's majcr ccncarn icr formancn
camage. The cagrae of this damage is gcegcencanicn the
SiZ2 2N¢ concantrancn of sciics Zrasent in the fiuid antenng
trne fcrmauon. Chtan, these soucs are the rasuit of partally

Rycratag pelymer Srougnt aceut Sy impreser mixing
tacnnigues. Tecnnicai pacers nave cocumentsc e amount

1S

ci camage causac Cy scorly mixec gelymars.’? They have
&ISC r2ccrac on e Zenefit of hign shezr mixing anc
flitrazicn. anc the significant imzrovement in rarum
permaaniiity 12sis. For this reassn. groger scivmer hancling

==+

Srecacures must e amcnasizac.

Mixing Guidelines
As with any ciner ceivmer. XANVIS™ shcuic zg grogerty
muxec in grcer 1o aghieve L tycraticn and czizin

a2 at

maximum gercrmancs gotannal. Generally, the
wnicn XANVIS nycrates is cecangsnt on fuid 24, salinity,
tamcerziure anc ¢ he amcunt &f snear acciis

XANVIS (s ezsiiy mixag at any =, it discersas

1 8 ane fycraiss fasiast at o 2 o 10 Ailicw adciucnal me
icr camglets nycraucn at o< 3-3. Tygically. a2 comtinaten of
cremical anc macnanical nyaraisn s usec C 3ssure
SCUMLT mixing anc nycratcen. Th2 chemical ascact inveives
icwenng the 2= [2.0-<0) ¢ acnteve maximum sovmer
clscarsicr anc than raising o~ {2.0-2.0) 10 incrzase ayeraion
faiz. Uogn raising o ug. scme tyce of mecnanical
nearis recuirec ©

it viscosity cavercsment and
TURITIZE he $iZ2 an

corcantraicn of fiiteracie sciics.
FIELD MIXING — A variery ¢f high snear cavicas ars
availgtie ar¢ vary irem sgecally cesignec acuicment iC
craover mecificanens of axisting acuicment. The snear
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PREFZARED PROCZDURE — Whars sircumsiarcas allow
the ioilewing mixing srecacura s grafarrad ang recsmmencac,
e Start with frasn watar

e cwer oM Sarween J anc 4 using Siinie acic (0.G2
0.14%). In acciuen (e iowering o icr scimum
gisgersability. citic acic zrovicas 2 means of cheating
scluble iron whicn coutC nave 2 cressHinking effact on
the golymer fluic.

e Acc pelymer while stirring the iluic.

e Aftar the pclymer is visuaily jucgec ic e well Ciszersed,
raisa the o= sarween 3 znc @ to sgeac Aycraten. Sigure 3
shows the correiaiicn Seiwesn 2 and sciymer
giscersicrvhycratsn.

o Shear urtl the fleic passes a filiaraciiiy sast. Varicus
tests may b2 usec. however, the grecacure suggested in
AP! RP13B is prefarrac Ceocause it is well known. A
propenty hycraisc XANVIS fuie shcuic emoty the ast call
in less than five minuias withcu?l sazarsiing visitia
pctymer paricies on the diiler gaser

o AcZ sufficient sait (NaC!. KCi N=.Ci) ic crovics ©i2
cesirec saiinity.
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pH Effect on
Hydration Rate of XANVIS™
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Monitoring Criteria
It is imporant nct (o cver srear the fluc. To meniar, fwe
procecures may e useq. Frsi, ihe 'nscosity may se
measurec using a Srcexiierc L/T Viscometer wiih he #2
cytincrical scincle ar 0.3 rom. This grovicas a snear rate of
acgroximataty 0.07 sec ™. To £e consiceres preserty
hyc'a.-.. VISSSSity SNCLIC r23CN 3 maxmum Slaizau. tatle
1 illusirates a f"".".""'"s"r' sanween visSosity ~=v°‘c:r~ent
anc flteratitity of 2.0 1oroct (3.7 Korm®) XANVIS in 2%
Bnne using a hign snsar mixing Sevica. The saczsnd
srogscure is cc censrm a sanc susgensicn :es: simiar to
the intencag acgliczicn of ihe gclymer fluig. ~or examgle,
180 gm of 2C -~O mesn sang mixec in an 3 ¢z jar with 13C
gm of a2 XANVIS sciuticn conairing 1.3 lovzst sciymer
snculc nave a naif-ife 2f mgra Man c‘O min. The satf-iia is
the ime recuirec cr INe sanc ¢ seflle i a mic-saint
tetwesn Deing iuily suscences anc completaly safies. Tne
fluic is groceny nycrziag wnen it 2revicas i intencag
funcucnality.

Tabie 1

Effect of Mixing Time on
Viscosity Deveiopment and Filterability
of 2.0 Ib/bbi XANVIS™ in 2% KCI

Shear Rate, Viscasity, c®
Sec™ | 3min | 6 min | 10 min | 15 min | 20 min
1022 | 202 | 195 | 182 | 155 | 155
sit | 362 | 368 | 262 | 234 | 25
3.0 | 3e3 | 385 | 243 | 335 | 339
170 | s1e | e3o | sa2 | 570 | st |
| 10z | esc | s | sso | s | sec |
{51 | 730 | e« | roe0 | scsc | iceo |
| 15 2oz 5}255-'5{ 2282 | 2947.3 | 282 |
| oer ! scce | asceo | 42500 | ersco | ascca |

"Mezsurec @ 20 osi mrougn <7 mm Siametar ‘Whatman Ne. 1 fiter

gacer
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AXANVIS® L

A LIQUID XANTHAN BIOPOLYMER

PRODUCT BULLETIN

Xanvis L — A Premium Grade
Xanthan Slurry

* REDUCES FRICTICN PRESSURE

* PROVIDES SUPERIOR SOLIDS TRANSPORT AND
EXCELLENT SUSPENSION PROPERTIES

* MINIMIZES FORMATION DAMAGE
* ENVIRONMENTALLY SAFE — CONTAINS NO OIL

XANVIS L is a ccmoletion grace xamman siurry designed o
mix aasily in warer (G save Ime siiminge wasie ang impreve
gclvmaer performanca. lts unigue rmecicgical precerties
enalle minimum fricucn gSressure anc sucencr sclias
ransocert cacaciives. As a licuic it san Ze gourec N0 MAst
sysiams © srccucs an affectve sctvmer soiuticn. This weuld
incluce agciicaucns such as ¢silec wking anc ctner cpera-
IcNs wnere cry-cowear mixing aguicment is nct availatie
XANVIS L can o2 mixeg witncut ermung lumoss or “isheves”
o mwimuze fermancr camage coienual. Alter nyerating.,
XANVIS L previces tne same nign viscasity fuid as XANVIS
scwdarn For 2 comoiera gascrivticn Sf XANVIS gowcer see
Kawcs Qil e Grouz orocnure X-i.

XANVIS L imzroves zclymer utfity for many acclicaticns
where mIXing scuicment is nct designed © afficiendy
ciscerse anc hycraie gry zclymers. When inadecuate mixing
ecuicment exists, SCcr ciszersicn wiill result because of he
gccivmer's hign affinity icr water Pcivmers that are not
ciscersec can wnen e Juler sarmcies wet
siccoing the senetrzicn ¢f walar [© e inner garucies.
Paruaily ciscersec or wensc sclymear can serte, siick o e
fuic narclin

resulng in 2

Fom o p—

toterai Siante

e

2CUICTaNT or achera 1o suscencec sclics,

icss of maisral AL lcw smazr miang, XANVIS L
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wiil disperse o sliminatz wasie and aflcw comgiete viscssity
deveicgment XANVIS L provices maximum formaticn gretec-
tion since it dcas not conain clay or cther sclics. it is aasy ©
mix, CaMpangte with Mest accitives. pH siatie, sait wlerant,
thermaily stiacie anc has hign suscencing ability, making it a
most versatile viscosifier XANVIS L saluticns have Iow-ioxicity
ang since the siurry ccas aot contain gil it is suitacie ior bots
cnshore and cisnore acciicaucns withcut any scacial
ciscosal requirsments.

Xanvis L Applications

XANVIS L is a cost-effecuive acditve in aoziicaticns whers
cry-cowcer mixing ecuicment is not avaiiazie. This woulc
inciude most warter weil crifling, csilec iuting and man
wCrKover or comgieticn coeraicns. In cciiec wuzing ogera-
ticns XANVIS L enables scics remcval ¢r liguic gisciace-
ment coeratons {hat pravicusly wers nct Sossitie cue © lew
pumcing rates. 3y recucing iricdon grassurs it enacies
FUMCING ratas cf twica that ¢f waler Tne mgner sclics
{ranscort cagagily anc incrazsed pume raie has enasled
hign-cdensity sciics remcval ircm dees nct wells. In werkcver
¢r comcletcn ocerations, XANVIS L provicas the czumum
rhecicgy 10 iMprove succass rates ang recuca cIss with
minimum formaucn damage sotental.

Unique Properties

RHEQLOGY — XANVIS L iluids exhitit 2 rneciogical preger-
ty callea pseuccciastcity or snear<hinning viscesity 2s
llusratec in Figure 1. This means the viscesity of e fuid
will decraasea with incrazsing snear rates and immeciatety
revert (0 a higher viscssity wnen shear is recucaad. It is this
snearhinning crecerty and the low viscssity at the high
snear rates (cver 1CCQ sac™) ihat enacie the lcw mcion
gressures, The Nign visccsity at the low snear rates srovids
the hign sclics ranscen cazgacity anc sugencr suscansicn
preseruss.

Tabile 1
TYPICAL PROPERTIES IN FRESH WATER

Gallons XANVIS L per 10 bbi Water
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COMPATIBILITY — XANVIS L. is ccmpatible with mest
additives used in water-based fluids. Being stignty anionic
caution must be observed wnen it is used with strong
cationic maternals, such as seme corrosion or scale inniSitors
and quaternary amines. Compatibility tests shcuid te run 1
determine the snort and long term eifect on the viscaus
properties of the system. Incompatible matenals may cause a
complete loss of viscosiy.

pH STABILITY — XANVIS L is statle in systems at a piH
from 213 For maximum stability the pH shoulc be main-
tained between 8 o0 10. If cemem comtaminaticn is
anticicated, prefreat and maintain an excess of SAPP
(sodium acic pyrogphcschate) or bicarbonate of scda.
FORMATICN DAMAGE — XANVIS L has been sgecifically
designed o provide maximum formation pretecticn.
Laboratory tests and fieid resuits incicate low camaging
characreristics. This feature of xanthan gum is aributec 0
the lack of particulate plugging and nen-ilm forming
charactenistics of the matenal. it is alsc because much lcwer
polymer concentrations are reguired 0 accomgiisn the
cperation.

TEMPERATURE STABILITY - Fluids formulatec with
XANVIS L exnict hign resistance t0 thermal thinning as

inustrated in Figure 2, If ine working t@moerature exceeds
200° F (93° C), the use of an cxygen scavenger and the
accition of sait (NaCi or KCi) will improve polymer
perfermance. Speciat fluids formulations have been used at
temgerature agove 300° F (150° C).

Mixing and Handling Procedures

XANVIS L should be poured slowly through a hopper, into
an agitatec ank or near the suction of a circulating pumg.
The slurry must be completely dispersad for proper hycra-
tion. It should nct be added to a tank without vigorous
agiation as the partially hycrated siurry will settle in quiet
areas. Occasionally viscosity development will be delayed
because of slectrolytes or salts in the fluid. This situation can
usually be improved by increasing mixing shear, raising the
temperature or recucing the total harcness.

MIXING IN SALT WATERS — XANVIS L can te used in
most salt waters up o saturation. This aliows its use in NaCl
and KC! systems. field orines, seawater, as well as heavy
brines coraining NaBr, or K3t When mixing in Brines
conaining CaCly, CaBr,, or Zn8r;, special mixing
procedures may be needed. Prenydrating as a polymsr

figure 1

VISCOSITY VS SHEAR RATE WITH XANVIS L
(2% KC! @ 80°F)
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cancentrate (3-3 Ib/bEY) in less saline water may be requirec
for complete visccsity deveiopment,

CONCENTRATION — The amount of XANVIS L reguirec¢
will depend upon the effecive viscosity or incion pressure
reduction needec. For comparison gne guart of XANVIS L is
ecuivalent to cne pound of dry XANVIS, For fricicn pressure
reduction 0.5-1.0 G/ttt XANVIS L sihould Se adequate. Sor nign
hole cleaning capacity 1.0-20 qu bl XANVIS L may be requirec.

PRESZRVATIVES — As packaged. the XANVIS L sturry is
resisiant to tacerial degradaticn. After mixing in waler it is
biccegracatie anc a greservative is reccmmended for
maximum golymer siaciity uncer cermain field conditicns.
These woulc inciude fresn water - neutral pit ¢r lew salinity
systems that are (¢ Se xcrec or circuiated for more than

one cay.

WEIGHTED FLUIDS — XANVIS L is effecive as the primary
viscosifier in Nigh censity fuics with salts, calcium carconaiz,
bante, hemarite or cther weignting acditives. Because of its
excellent suspencing ability, ng cther viscgsiier is neeced ¢
susgend the weight materials. .

TOXICOLOGY AND SAFETY — XANVIS L fluids are nct
classified as hazarccus materials and can te safely usec in

snvironmentally sensitive areas. See the Matenal Safety Qata
Sheet for emergency ang first ai¢ orocecures. XANVIS L exceeds
S00.000 ppm in the standard AP! 96 haur LCSQ test

General Information

Princicte Compenents:
Xanthan gum ang Pclyethyiene Giycsl
Physical Qata:
Aggearance — Cream cclored fluid suscension.
Baiiing Point: > 3%2° £
Fiash Paint > 200° F
OOT Classification:
Non-hazardous
Packaging:
5 galicn (43 b net) plastic pails.
TECHNICAL SERVICZ — Keico has 3 highly trainec ang
experiencec technical siaff whno weicome the cpcortunity 1o
discuss XANVIS L with you. Fully equippec latcratcries in
Housten and San Diego are available to helg you in the
cevelooment of the most effective fluid systam.

Figure 2
VISCOSITY vs TEMPERATURE
(1.5 Ib/bbt XANVIS in 2% KCI)

VISCOSITY, (cP) @ 100 sec™

- 1 HOUR
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BOTTOM HOLE ASSEMBLIES
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RESPONSIBILITIES



TERMS AND CONDITIONS

Products and Servicas - provided by Baker Hughes /NTEQ are expressiy limited to the terms and
conditions contained herein. Customer acknowledges that the price for equipment and services is
based upon the warranties, remedies and limitations on liability as set forth herein.

Liahility - The only guarantae given by Baker Hughes /INTEQ is that the equipment is free from dafect
in warkmanship and materials. Tne liability in such a case is restricted to the replacement of the part
returned for inspecdon and proven to be defective. Liability is only accapted if the part concerned was
used for the purpose for which it was designed. This guarantee expires on year after the data of
shipment of the material from our stock peint. The shipping expenses covering the round trip of the
product found tc be defective will be paid by Baker Hughes /INTEQ. This guarantee is exciusive of any
ather liability for whatever causa in whatever form, particularly in any respect of any damages suffered

because of the defective part.

THE PARTIES AGREE THAT ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING
WARRANTIES QOF FITNESS FOR A PARTICULAR PURPOSE AND MERCHANTABILITY, ARE EXCLUDRED.
ALL WARRANTIES AND OBLIGATIONS OF Baker Hughes /NTEQ SHALL TERMINATE IF CUSTOMER
FAILS TO PSRFORM ITS OBLIGATIONS UNDER THIS OR ANY OTHER AGREEMENT BETWEEN THE
PARTIES OR FAILS TO PAY ANY CHARGES OTHERWISE DUE Baker Hughes INTEQ.

Risk of Operation - All tools and equipment provided hereunder are fumished and operated at
Customer’s risk; Baker Hughes /NTEQ shall not be liable for any direct, contingent, incidental or
consequential damages arising from use of the tools or equipment. In no event will Baker Hughes
INTEQ be liable for (1) lost profits, weil damages or any other incidental or consequential damages;
{2) damages caused by Customer’s failure to perform its responsibilities; or (3) repair or 3iterations
done withaut written approval of Baker Hughes INTEQ. Well conditians which prevent satisfactory
operations of such toois do not relieve Customer of its responsibilities for payment as provided in the
sale or contract. Customer shail be respensible for any sub-surface damage to the well or for surface
damage to persoens or property which may result from the use of such tools (irrespective of the cause
of such damage and whether or not accasioned by Baker Hughas /NTEQ’s negligence}. Customer shall
defend, incemnify and hold harmless Baker Hughes /NTEQ at Customer’s sole cost from any and all
claims, lawsuits, liabilities and causes of action for injury to or death of any person or for damage to
or destructicn of property caused by the tools rented hereunder whether or not such injury or damage
is occasioned by Baker Hughes INTEQ's negligence. Customer shall provide Baker Hughes /NTEQ with
all infermaticn about well conditions required for the safe and efficient performance of its products and
services. Customer shail notify Baker Hughes /WTEZQ in advance of hazardous or unusual

circumstances existng in the weill.

Damages or Lost Tools - In the event Baker Hughes /NTEQ equipment is lost, destroyed, damaged
beyond repair, or abandoned, regardless of the cause lincluding "acts of God"), in transit or otherwise
after delivery to Customer for transpart to the well, and before its redslivery to Baker Hughes INTEQ,
the Custamer shall pay Baker Hughes /NTEQ for such loss up to the maximum apglicable loss charge.
Lost equipment subsaquently recavered shall te returned to Baker Hughes /INTZQ. All rightsin and to
equipment shall at all times remain that of Baker Hughes /NTEQ, notwithstanding payment of loss

charges.




Lost-in-Hole insurance coverage is available for some rental equipment as noted. Insurance must be
purchased by the Customer prior to equipment leaving Bakar Hughes /NTEQ premises for said coverage
to take effect.

All Baker Hughes /NTEQ rental equipment is t0 be returned to Baker Hughes /NTEQ by the Customer
in the same good order an condition as when it left Baker Hughes /NTEQ's premises, less ordinary wear
and tear normal in oilfieid usa within Baker Hughes /NTEQ recommended environmental and operating
parameters. The Customer is liable for costs to repair equipment damaged beyond such normal wear
and tear.

Operations/Madification of Tools - Baker Hughes /NTEQ equipment shail not be operated, services,
altered, or in any way modified, without prior written approval of Baker Hughes /NTEQ.

Change of Design - Baker Hughes /NTEQ expressly reserves the right to change or modify the design
and construction of any product, in due course of its manufacturing procedure, without incurring any
obligation ar liability to furnish or install such changes, modifications or improvements on products

praviousily or subsequently sold.

Patents - Baker Hughes /NTZQ warrants that the use or sale of materials and apparatus soid by it to
Customer hereunder will not infringe patents of others by reason of the use or sale of such materials
and apparatus per se, and hereby agrees to indemnify Customer against judgment for damages for
infringement of any such patent, provided that Customer shail promptly notify Baker Hughes INTEQ
in writing upon receipt of any claim for infringements, or upon the filing of any such suit for
infringement, whichever first occurs, and shall afford Baker Hughes /NTZQ full opportunity, at Baker
Hughes /IVTEQ’s option and expense, to answer such claim or threat of suit, assume the control of the
defense of such suit, and settle or compromise same in any way Baker Hughes INTEQ sees fit. Baker
Hughes /NTEQ does not warrant that such materials and apparatus {a}wiil not infringe any such patant
when not of Baker Hughes /NTEQ's manufacture, or especially made, in whele or in part, to the
Customer’s design specifications, or (b)if used, or sold in combination with other materials or apparatus
or used in the practice or procasses, will not, as a result of such combination or use, infringe any such
patent; and Baker Hughes /NTEQ shall not be liable and does not indemnify Customer for damages or
losses of any nature whatscever resulting from actual or alleged patent infringement arising pursuant
1o clauses (a)} or (b) above. THIS PARAGRAPH STATES THE ENTIRE RESPONSIBILITY OF Baker
Hughes /NTEQ CONCEZRNING PATENT INFRINGEMENT.

Confidentiality of Resuits - Baker Hughes /NTEQ shail maintain results obtained from its services in
strict cenfidence, subject only to disclosure required by law or legal process.

Third Party Charges - Customer shall be resgonsibie to pay any charges or fees for transporting Bakar
Hughes /NTEQ equipment between the facility and the well. Customer shall aiso pay all other third-
party charges as set forth in Baker Hughes /NTEQ's price schedule.

Taxes - Customer shall pay any sales, use, rental or other taxes that may be applicable.



Shipping Terms, Transportation & Delivery - Shipping terms shall always be understood to be F.Q.B.

Baker Hughes /NTEQ's plant, stocking point or other shipping peint, uniess otherwise specified by
Customer in writing or formal purchase order. All shipments will be packed for domestic delivery.
uniess ctherwise specified by Customer or required for safe transport of product. Skidding charges
will be 1% of total invoice value of item. Export packing charges will be thase incurred as invoiced
by designated freight forwarder or export packer. Risk of loss shall pass to Customer as soon as the
goods depart Baker Hughes /NTEQ's plant, ar stocking point. Baker Hughes /NTEQ shall not be held
liable for the delays or failure in perfoarmance when the same are caused by strikas, labor disturbancas,
walkouts, rict, fire, embargoaes or other conditions beyond Baker Hughes /NTZQ’s control. All
transportation charges shail be paid by Customer. Commaon carrier rates shail apply. When tools and
equipment are delivered by Baker Hughes /NTEQ and common carrier rates do not apply, charges shall
be in accordanca with Baker Hughes /INTEQ's current price list.

Payment Terms - All charges for products, rental, services or transportation are net and payable in 30
days. Interest will be charged at the maximum rate allowed by law after sixty (60} days fram date of
invaica.

Cangeilation - In the event an order is cancaled after it has been accapted by Baker Hughes /NTEQ, a
25% restocking charge will be made along with actuai costs of transportation. No merchandise may
be returned without the written consent of Baker Hughes /VTEQ.

Modification of Orders - Crders 3s recaived constitute the compiets and final agreement between Baker
Hughes /ANTEQ and the Customer, and no other agreement in any way modifying any of the terms and
conditions appearing will be binding upon the parties unless made in writing and signed by their
authorized represantatives. No empioyee or agent of Baker Hughes INTEC or Operator is empowered
to alter the above terms and conditions.

Conditions - Should Customer viclate any terms and conditions of this agreement, become bankrupt,
insalvent, to into receivership or should any creditor ar other person attach or levy Customer’s property
or equipment, Baker Hughes /VTEQ shall immediateiy have the right without notice to retake and
remove its tools and equipment wherever they may be found. Customer shall defend, indemnify and
hold Baker Hughes /NTEQ harmless from any and all liens and encumbrances against the teols
furnished hersunder and shall return the same promptly to Baker Hughes /NTEQ free of any liens or

encumbrances.

Failure of Operator or Bakar Hughes /NTEQ to enforce any of the above terms and conditions shall not
prevent a subsequent enfcrcament of such terms or conditions or be deemed a waiver of any
subsequent breach. All of the above terms and conditions shall also apply in favor of any manufacturer
or supplier of any tools or equipment supplied to Customer hereunder.



Force Majeure - The failure of Baker Hughes /NTEQ to perform any of its obligations if cccasioned by
an "act of God” or the public enemy, fire explosion, flood, drought, war, ricts, sabotage, vandalism,
accident, embargo, government priority, requisition or sllocation or other action of any governmental
authaority, or 3s circumstance of like or different character beyond the reasonable control of such party,
or by interruption of or deiay in ransportation, inadequacy, shortage or failure of supply of materials
or equipment, breakdowns, shutdowns for repairs, plant accidents, labor shortage, strikes, labor
trouble, or by compliance with any order or request of the United States government or any gofficer,
department, agency, instrumentaiity or committee thereof, or by compliance with the request of any
manufacturer for material purposes of producing articles far national defensa, shail not subject Baker

Hughes /NTZQ t0 any liability to Customer.

Execution Entire Agreement - This agreement is the complete and exclusive statement of 3il the terms
and conditions of the Agreement between Baker Hughes /NTEQ and Customer, and contains all
representations of the parties and supersedes all prior oral or writtan agreements or representations.
Customer has not relied on any representations other than thosa contained in this agreement. This
agreement shail not be varied, supplemented, qualified, or interpreted by any prior coursa of dealing
between the parties or by any usage of trade. This agreement may be amended only by a subsequent
written instrument duly executed by Customer and by an officer of Baker Hughes /INTEQ.

Severance - Should any provision of this contract, or a portion thereof, be unanforcaable or in conflict
with the country, state, province, or local law which govern this contract, then the validity of the
remaining provisions, and portions theregf, shall not be affected by such unenforceability or conflict
and this agresement shail be construed as if such provisions, or portion thereof wera not contained

herein.

Governing Law - The rights and obligations of Custamer shall be governed by the law of the State of
Texas.

DEFINITIONS OF TERMS USED HEREIN
Land Location - any rig site located on land that is accessible by ordinary means of transportation.

Marine or_Inaccessible Land Locations - any location, land or water, which is not connguous and
connected by suitable roads or accessible by ordinary land transportation.

Day - term Day as used herein is any 24-hour pericd beginning and ending at midnight.

Job - a job cansists of all operations from any individual location under an individual work order from
the Customer.

Run - a trip or successive trips down hele with a specified tool(s) without intarceding use of another
tocl(s).



