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,m 2105 Market Screet Midland, Texas 79703
915-694-9517 Fax 915-694-5648

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 /INTEQ 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

it /47

Scott King
Drilling Engineer
SJK/cas
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Collins and Ware September 3, 1993
Mr. Jim Orseth CW090393.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
POPE

#14
slot #1
DENTON
LEA COUNTY, NEW MEXICO

PROPOSAL LISTING

by
Baker Hughes INTEQ

Your ref :
Our 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,N

Slot location is n0 0 0.000,w4 29 18.843
Slot Grid coordinates are N 0.000, E 0.000
Slot local coordinates are 0.00 N 0.00 E
Reference North is Grid North
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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.
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PROPOSAL LISTING
Your ref :

Last revised :

NGULA
INATE
0.00
0.00

0.00

Page 1
2-Sep-93

R Dogleg Vert

S Deg/100Ft Sect

E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 0.00 0.00
E 136.42 42.00
E 0.00 394.03
E 0.00 700.00

Declination is 0.00 degrees, Convergence is 0.00 degrees.

Presented by Baker Hughes INTEQ

Catlcutlation uses the minimum curvature method.



COLLINS & WARE PROPOSAL 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 TVD Rectangular Coords. Casing

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

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

Bottom hole distance is 700.00 on azimuth 135.00 degrees from wel lhead.
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 INTEG
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SHORT RADIUS HORIZONTAL DRILLING PROGNOSIS

OPERATOR: COLLINS & WARE
PROSPECT: POPE #14

DATE: 9-3-93
DEPTH | } oo b e : i
o FEET | SIZE | CASING |} MUD | = )PERATION = =

12052.00 5.5', 20# [8.6—8.8 # |MILL50" SECTION IN 5-1/2"
TO LINER 90-120 FV|
12102.00 @ 12635’

2 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.

3 11900.00 4.625 |OH 8.4—8.8# |DRESS CMT TO KOP
TO FW | GYRO F/ SURFACE TO KOP
12082.00

4 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

5 12148.00 4.5|0OH 8.4 — 8.8#|DRILL LATERALTO TD
TO POLYMER TD — 12124’ TVD/ 12806' MD
12806.00 1.5#/BBL | SURVEY W/ STEERING TOOL

6
TO

7
TO

COMMENTS:

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

2. REQUIRES +/— 800’ 2-7/8" P—105 TBG W/ PH—6 CONNECTIONS FOR THE
CURVE AND LATERAL SECTION OF THE WELL.

3. REQUIRES ROTARY SHOULDERED DRILL PIPE W/ MIN. 2—1/8" ID.

4. RECOMMEND USE OF A FLOWLINE-TYPE MUD CLEANER TO KEEP POLYMER
MUD SOLIDS AT A MINIMUM.

5. SURVEYS WILL BE PERFORMED W/ THE USE OF A STEERING TOOL & SIDE
ENTRY SUB USING A WET CONNECT.
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SHORT RADIUS HORIZONTAL DRILLING COST ESTIMATE

OPERATOR: COLLINS & WARE
PROSPECT: POPE #14
DATE: 9-3-93

SHORT RADIUS HORIZONTAL DRILLING DAY RATE

Qy . PRICE
MOB/DEMOB 1 $3,000. $3,000.00
DAY RATE 12 $9,900.00 $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
PARTIALLIH 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
1HTC S-7254—1/2" 1 $12,500.00 $12,500.00
ESTIMATED TOTAL BIT COST: $16,200.00
SURVEY CHARGES
SURFACETO 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: 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
0.D. WEIGHT EQUIV. TI.D. LENGTH
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: b eSO TR 007
TOTAL AVAILABLE HYDRAULIC HORSEPOWER: 317.68 336.93
ANNULAR VELOCITY (FT/MIN):
TOP DRILL PIPE: 277.57 294.40
BOTTOM DRILL PIPE: 0.00 0.00
TOP HEAVY WEIGHT: 0.00 0.00
BOTTOM HEAVY WEIGHT: 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 COLLARS 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 HORSEPOWER AT BIT (HHP): 8 9 11
HYDRAULIC HORSEPOWER 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 HORSEPOWER AT BIT w/o TOOLS: 111 92 68
HYDRAULIC HORSEPOWER 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 ACROSS BIT FACE (FT/SEC): 351.70 301.27 236.86
HYDRAULIC IMPACT FORCE (LBS): 258 235 195
HYDRAULIC HORSEPOWER AT BIT WITH TOOLS: 92 71 47
HYDRAULIC HORSEPOWER 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: (=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
0.D. WEIGHT EQUIV. TI.D. LENGTH
TOP DRILL PIFE: 2.8750 10.70 2.1520 11989
BOTTOM DRILL PIFE: 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: CE1E5 00 LTS 000 185700
TOTAL AVAILABIE 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 DIFFERENTIAL (MWD): 0.00 0.00 0.00
TOTAL PRESSURE DROP FOR 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): SIS T R Y R AREt Dy 1 &
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): 347.29 292.19 218.74
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 HORSEPOWER PER SQUARE INCH w/ TOOLS: 4.53 3.03 1.22

DEPTH: OUT: "



COMPLETED WELL PROFILES
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XANVIS®

Horizontal Drilling Applications

TECHNICAL BULLETIN

Xanvis Improves Horizontal

Drilling Operations

XANVIS is a completion grage, xanthan biocclymer, field-

proven 0 be a ccst effecuve viscosifier for crilling and

comcgtleting herizonial wells. XANVIS formulatec fluigs, inttially

oroven successiul in the Austin Chalk in Central Texas, have

regucec cperaucnal coss by:

* Improving cown-nole motor gerformance and penetration
rates due ¢ ennanceg hycraulic efficiency.

¢ Increasing cutiings transcor and suspension groperties of

the fluid to reduce siuck pipe

Minimizing solics accumuiation in the annulus 1o imgrove

jutricity and allow pregicaitle pipe movermeant

* Providing fermaticn preiection to maintain procucticn

cowrenual.

Horizontal Drilling Applications

In the norizomtal ssction. turbuient flow has been proposed
as the iceal flow prcfiie for sclics ranspert. In many cases.
however, turbulent flow may not Se possicie due ¢ limited
pump rates, pipe eccentricity, or nole eniargement which
recuces annuiar veiccity. In acaiticn, turbuient flow may nct
be desirable where uns:iable nole conditions exist, including
unconschicated cr severeiv fracturec formauons. To achieve
turbulent flow at typical annular veiccities reguires a lew
visczosity fluid. During non-circuiating periods. however, low
viscesity fluids allow sclics to settle rapicly. In the herizontal
secuon, this can te cetnmentai. Well-bere simulaticns show
that wnen flow is initiated, settleg sciics tenc tc move along
tne beaem oF the Role as waves or 2unes. This sclics butic-

ug can result in increasac orcue. drag, and the inability to
ransfer weight 10 the oit In acaition, it can leag to erratic
pipe movermnent and succen cnanges in hole girection.

To prevent sclids build-up during nom-circulating periods
requires Righ suspension properties, measures at extremely
lcw shear rates of iess than 0.1 sec™ XANVIS iormulatec
fluids provice this type of viscesity for exceptional suspensicn
properties as indicated in Table 1. This feature is unique 10
XANVIS and is not common to the celluiosics or
pclyacrviamides often used as substitute additives for
rhectogy control. Under dynamic congditions, XANVIS fluids
maintain their funcuonality by providing effective annular
viscosity {or optimum sclics transocrt,

A xey issue in the apolication of XANVIS for horizontal dritl-
iNg is 1o minimize solics setling from the onset This is best
accomceiisned by muccing-up eardy with XANVIS at a con-
centaticr of 1.25 to 1.3 lo/bol. Preferzisiy, this snould be
cone muc-way through the angle-suilaing section. at 45° to
8C° geviation. In 50 acing the criling reiated groblems
associatec with inaceguaie hoie cleaning can oe avoided.

Xanvis — Properties and

Performance

Fiuig efficiency is tased primarily on the unigue rhectogy
XANVIS provides (0 a2 wice varnety of crilling fluids, ranging
from fresh water t0 saturated socium chioride brines,
Significandy, viscesity is grovicec wnere needed, that is, at
tne lower shear rates. High viscesity at the iower shear rates
provices ocumum sciias ransger unger a varety of annuiar
congitiens. It s alse the feature inal dascribes rue suspan-

Table 1
RHZEOLOGICAL PROPERTIES OF XANVIS
(2% KC!, 80°F)

o

FUNNEL PLASTIC YIELD VISCOSITY VISCOSITY
XANVIS VISCOSITY VISCOSITY POINT € 3.1 sec @ 0.06 sec™
Ib/bbl f sec/qt cP 1bA100t12 cp cP
3 l 25 I 2 | 4 | 100 | 250
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Figure 1
VISCOSITY VS SHEAR RATZ WITH XANVIS
(Fresh water, 80°F)
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sion progerties ¢f 2 fluic. As deoictec in Figure 1. XANVIS
axnipits nighly oseuccplasic rneciogy. At 1.8 1b/2a!, XANVIS
orovicas over 20.000 cF at 0.067 sec™ wniig a1 1,022 sec™.

Y Y

tne same uid groviges 12 ¢R This camensiraias Now reaciy
viscosity decrsasas witn incraasing flow rates sucn as insice
ihe arill cipe. As & result. fniclion pressure icsses are greatly
recuced. This feaiure allcws more hycrauiic horsepower ¢
be dsiivered o th2 cown-ncle meior and it for maximum
efficiency anc cpumum penetration rates. When aisglacing
native muc or waier with 2 XANV!S icrmulaise fluid. a recuc-
icn in circulating orassure of up 1@ 35% can te expecec.
This is uscally tne first avicenze of imprevec fluic sfiiciency.
Typically, it is foilowed Qy an increase in generaucn rate, ans
2 More immeciai2 anc pracicialle transier of weight to the
oit. Shonly aferwaras. fivid raturns at the dowing snow a
sieacy celivery of crillec cutings. Wnen circulateon is inter-
ruotec. solics left :n the annuius will mere rezciiv reman in
suspensicn as a ciract result of the nign viscasity cevelcoes
unger SiElic conaiiiens.
Polymer conceniraticn s essential in develoging fluid fune-
ticnality ang acnieving the sensfits mace scssicie with
XANVIS formuiatec ifuics. Lasoratery iesting incicatas that 2
significant increase in visccsity eccurs aier a critcal concen-
ration of XANV!S nas ceen anainec (see Figura 2). Above
tnis concentraticn. zolymer chains asscciate with each other
to form a physical network. This molecular entanglement
exoiains the exceallent suspension procerues of XANVIS
basec flucs.
Figure 2
VISCOSITY VS PCLYMEZR CONCEINTRATION
(XANVIS IN FRESH WATZR ¢ 80°F)
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Tna amount of oolymer raguirec IS react s cnical congan-
ralion s Ccepenceni o fluid iemoerature. e presence of
ciner scics anc sahinity. Zievares iempearaiures will increasa
ine zmecunt of polvmer required. The presanze of sclids
usuzlly cecreases ine amount of Sciymer 12eged ancg s
Cireclly refated 10 ine acuvity of ihe solics oresent Unger
hign salinity conditions. increased shear ‘s rsguired 1 fully
cevelco low shear raie viscesity.

The desirad concantration of XANVIS will zenend on the
accilicaticn. If friction cressure recuchion s ¢f prime impcr-
iance, then 0.75 to 1.0 lo/cht shculd be gcaguata. However,
in mest asplicauors. ccncentraiiens of 1.23 ¢ 1.5 Ib/ool are
recommendged since solids sustension curing non-circuleing
periogs s more criical in the horizomtal rz:ner than the
vertical secucn. Even at the higner polymer concanravons.
hign snear rate viscosity remains relatively uncnangea.
alicwing hycraulic sfficiency to b2 maimamad. In general.
hole conditions snoulc cetermine the nees to increass
colymer concentration.

Components of the System

Fiud formulations will vary degencent on ine ulitmate
recuirements of e fluie ang the vpe of farmatcn deing
crillec herizonally. Assuming the formation unger cansigera-
ton is the pay zone, the fluid should be trezied as a crill-in
or compigticn fluic. Bentenite shculd be avoided and other
acciuves used in e sysiam should be cnesan tased on
therr imgact on formation damage. Zach product serves &
soecific funclion anc its concentration sncuic depend on
fluic procerues recuireg for coumum pericrmanca under
existing ngie concitons, The sysiem may o2 2 irash or sait
waler sase and weight marenals can vary irom scluble salis
tc suspencad sclids. decendent once again on ine neec for
fcrmaticn protecicn.

XANVIS — Used as the 2rimary viscesiiier ang suspending
accitive with minimum fermation camage sorentai. Coumum
cencentration is 1.23 1o 1.5 ob/zol

SALTS — The prefarrec methcd of increasing density and
croviding fermaticn proecticn is 10 use sails such as sodium
or poiassium chicrige. Calcium chionde can alsc te used.
however, for maximum pclymer siability the use of XANV!S
snoulc be limited 0 less than saturated brines. that is, in the
10.5 1© 1.0 cpg range. The acaition of salt. aven at lew con-
centrations of 2% wiil also improve temperzture stability of
XANVIS, cifering bener viscasity ratention uncer gown noie
ccncitions (Figure 3).

Figure 3
ZFFECTS OF SALT AND TEMPERATURE
N VISCOSITY @ 100 sec™
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WEIGHT MATZRIALS — Mcst iyces ctf conventicnal weignt
matanals inciuaing CalCium anc iron carcenate. hematte anc
cante can e usec. Mateng! preference will gepend on
recuirements ‘or ac:c sciubiiity. imeact on mud rheclegy,
formation camage concarns anc cverail systiem objectves.

FLUID LOSS CCNTROL ADDITIVES — Fiuid Icss centrel
accinves sirmiiar i those recommenced for workgver and
ccmpieticn fluics weuic Se ihe preferred accitives. including
sizeg salts anc cerzin resing. Consiceration shouid be given
first 1c water or ac:c solupie mareriais in comeomnancn with
small amounts ¢f pclymerc adcitives. In accition, the viscous
nature of XANVIS at low shear rates will Neip imeece fluid
flow in the fcrmauen.

pH CONTRCOL ADDITIVES — Causiic soca and potassium
hycrexice can Ce usec N Mg sysigm G incraase ne pH.
They shcuic atwavs te acced as a gilute sciuucn througn a
crhermical carrel. Mamntain ine sysiam pH ircm 7-8 and co nct
excaeg 103 for maximum goilymer siakbiity. The pH snould
Nl De adjystac in he calcium brines,

BIOCIDES — A zresesrvatve may te requireg in this system
uncar scme anvircnmentai cengitions. A 2iccice snoule
always De usec ic :nsure maximum polymer staoiiity or if a
sysiem is {0 ce sicrad. £fecive biocicas incluce sodium
dimetnyi-ditticcarczamate. icrmalcanyce and giutaraidenyce.,
however the twe laner accitives may be incompatible with
the cxygen scavengsars. ammonum Sisulfite anc scaium
suifite. Other accitives commaenly used (¢ greserve siareh in
ccnventional crilling fuigs can also te agplieg with XANVIS,

CORROSION CCNTROL ADCITIVES — Corresion conmtrel
anc poiymer sizziiity 1S Sest oBiained in this sysiem througn
the use of oxygen scavengers. An oxygen scavenger is
reccmmencec fcr sciymer siabiiity wnen he zotem hcle
temoerature axcsecs 200°% Ammonium Sisuifie and secium
sulfite will werk sfiecuvely in mis fluic. Scrme of the coating
amines (caticrics) are incomzatible with XANVIS, therefcre
giict 1esi3 sncuic g conousieg cricr 0 ther usa
DEFLCCCULANTS — Thesz shouic be used cnly when
incraases wviscosity 1§ cue ¢ high sclics concantranions such
as in high carsity sysiams. Sinca the clay content of these
fluics 1s tycicaily ‘ow. only small coneentratiors cof gefloc-
uiants are generaily requirsc. Low molecular weign
acryizias are funcugnal in these sysiems at concenvaucns of
0Z 10 ibikto
Maintaining the System
1. Matenal accinicns shculd te based on water gilution anc
tne neec (0 mainiain desired procduct concantrations and
fluie progertes. 'Whele muc gilution 1s an effecive tecnni-
cue with this sysiam.

KANVIS 15 3 ragsiacac magemar« o Marce G Tolont Ranway
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2. An effective scligs contrel grogram is imgorant in main-
taining opumum mug oreperties. If uncesiracie sofics
buila up in the fluig. rmeotogy wil be compremiseg and
formation camage potenual may increase. High speed
shakers with 100 mesn screens cr finer are nighly recom-
mended with this svsiem.

3. While rhecicgical procerties shcuic he tasec on cverall
hoie conditions anc the neec tc maintain hole cleaning
efficiency, the fcllowing guidelines can te agolied.

* Plasuc viscesity & funnel viscssity - these values are
typically inclicaters of high shear rate viscosity and
possitle sclids contaminancn. They will genarally run
lower than thcse values octaines with cenvenuanal clay
tasad systems. 0o not use funnel viscosity 10 precict
hele cleaning cagac:y.

Yieid Point - With a XANVIS gased fluid this vaiue is

usually maimainec in the 10-20 ib/100 A2 ranga

Inial gel or 3 rpm reacing - Tygically this grocenty is an

incicator of low snear rate visccsity, anc is 2ssenuai for

suscension during non-circulating periccs. 10 increase
this property use XANVIS, not cailulcsics. A mimimum
value of 5 is desiracle in unweighted sysiems anc as
high as 10-15 in hign density fluics. The 10 minute gs!
snould not exceec 3 times the inttial gei. Hign 10 minute
gels would be an incicater of sciids conaminatcn.

4. Solics - maintain low gravity (driliec) sclics at less han 4%
by velume ¢r 35 'b/thl 1© opumize mesicgical
perfcrmance cf the sysiem.

. Fluid icss - in many casas uic lcss acaiuves have Aot
been used. Products agced o the systiem snould have
minimal effect on formarion permeakiity since the sysiem
is raared as a compieucn fluid as ccpesec i a cenven-
ticnal crilling fluid.

. Formaticn Damage. Since damage © the groguction zene
is 2 primary concern in most herizomal grilling acclica-
tions. the use ¢of efficient sciymer mixing aguicment ©
assure proper nydration of gl adciuves 1s hignly regccm-
mencea. Complete ociymer nveratcn and e slimination
of “isn-ayes” is essential in croer i Minimize paruculate
plugging of the formation.

TZCHNICAL SERVICE — Kelcs nas a highiy trainec anc

experiencad technical siaif wno welccme the cogortunity o

ciscuss XANVIS with you. Fully scuicped latcraiories in

Heusten ang San Diego are availatie to helg you in ihe

cevelogment ¢f the mest effectuve fluic sysiem.
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Kelco Oil Field Group. Inc.

XANVIS™

POLYMER HYDRATION

TECHNICAL BULLETIN

Introduction

When polymers are ysec in wer«cver/comeielicn
aczoiicatons wnere the viscasiiies fluic penatraias the
fermaticn matrix. there s ma|cr csnearn i¢r icrmation
camage. The cegree of this damage is cepencant on the
size anc concantrancn of sciics zrasent in the fluid entering
the fermauon. Often. these sqiics z3re the resuit of parnally
hycraiec poiymar Srought accur By impreger muxing
tecnniques. Tecnnical gcacers nave cccumentec he amount
of damage caused By pcorly mixes golymars.™? They have
aisc raporac on the Zenefit of high shear mixing ang
filtrazion, anc the significant imgrovement in rarum
permeability tesis. For this reascn. greger poivmer hancling
proecacures must te emgenasizac.

Mixing Guidelines
As with any cther goivmer. XANVIS™ shcuic oz zreperly
mixes in orcer 10 achisve Ll hycratien and cziain

r

ey

maximum gerficsmance potential. Generaily, th 2 at
whicn XANVIS hycraiss is cesancent on fiuic salinity,
temzeraiure anc ¢ the amcun: ¢f snear acciisc. Althcugn
XANVIS is easily mixac at any o=, it disperses cest at pH 3
iC 6 anc nycraiss fasisst ai o 2 o 10, Aliew adciticnal time
for comglete hycraten at o 3-3. Typicallv. a comcinaticn of
cnermical anc mechanica! hycraion is usec ic 2ssure
Soumum mixing anc hydraticn. Trna chemical ascect inveives
lewering the o (2.0-4.0) i0 acnieve maximum ggymer
1scarsion anc then raising o (2.0-3.0) 0 incraase hycraiicn
rats. Jgon raising o of the fluic. seme type of mechanical
shear is requirec ¢ achieve full viscosity ceveiccment and
minirtize the size ancg concentraticn of filieranie sclics.

FIELD MIXING — A variety ¢f high shear devices ars

avaiigtle arc vary ifrom speciaily cesignec ecuicment i©

groven mecificaucrs of existing 2cuiement. The snear
n he form ¢f a hign ciffersntial cressure

acciiag can ke
{E0C-1.5C0 csi) whiie cumping at 2 ‘ow flicw ratz {1-2 bom)

€ "l
o))
24N

{

n

S SN

nroeuLgn a resiniclec anifice. The ss2 COrcacnh invewvas
sumzing nigner vaiumes (3-8 ten gn cocmeinauers of
sh clates ar g lower pressurs < 2 (83-2CC zsi)
Car culc 22 2xarcisec wher o orassure

cif tiaig cue ¢ the gessiti Segraczien of

n
7
@®
=
n
0)
0
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@®
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PREFERRED PROCEDURE — Wherz circumsiarzas aflow

the foilowing mixing srocgaurs is praferrad anc reccmimencad,
e Start with fresn water.
e _ower gH batween 3 anc 4 using citne acic (0.08 ©

~a e

0.14%). In adciuen to fowering o for ogctimum
cispersability. ¢iric acic zrovices a means of chetating
scluble ircn which couic have a cress-iinking effact on
the potymer fluic.

e Acd polymer while stirring the fluic.

e After the pclymer is visually jucgec ic og well

ﬁ'?:ﬂnrsed'

A b h et e
raise the pH between 8 anc § to speec hycraticn. Figure 1
shows the caorreiation deiween pi= and zoiymer
disgersicn/hycration.

e Shear until the fluic casses a filteratility tast. Varicus

HYDRATION RATTE

tesis may be uses. however, the prccadure suggested in
APt RP138B is preferrag because it is well known. A
preperly hycraiec XANVIS fluid shouic emgoty the i2st call
in less than five minutes without saoaraiting visikie
pctymer paricies ¢n the fiiter pacer.

e ACC sufficient sait (NaCi, KCi. N=.Ci) ¢ crovige the
cesirec saiinity.

e Stir until the salt is cisscived anc retast filtarakiiivs,

e Shear acciticnaily if neecec unui ine fluic passes he
filtration tes:.

Figure 1

pH Effect on
Hydration Rate of XANVIS™
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Monitoring Criteria

It is imporiant Aot (o cver snear the duic. 7o memtor, two
procecures may te usec. ~irst, the vscosity may 2e
measured using a 3rcokiielc L/T Viscometer with the #2
cylingrical scincle a: 0.3 rocm. This provices a snear rate of
acproximatety 0.07 sec™'. 7o te consicerec preoerly
hyCratad, viscosity snouic r2acn @ maximum claizad. Tacle
1 Hlusirates a c"'r‘:a" on ceitween viscesity Cavelcpment
anc filterasility of 2.0 Iaraci (3.7 Kgrm®) XANVIS in 2% KCi
brine using a hign sne2ar mixing cevice. The secsng
procecure is € perform & sanc suspension tes: simiiar to
the intenced acgiication of (he poiymer fluig. ~or examgle,
180 g of 20-40 mesh sanc mixed in an 3 0z jar with 130
gm of a XANVIS sciciien coriaining 1.5 '/t coiymer
shculc have a natf-life of mere than 80 mun. The half-ife is
the time requirec iCr e sanc ¢ settle ¢ a2 mic-ccint
betwesn being fully suscenceg anc completaly saitlec. The
fluic is preperty nycrziag wnen it srovices its intencec
functicnality.

Tabie 1

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

Shear Rate, ’ Viscosity, cP
Sec™ l 3 min ; 6 min | 10 min|15 min I 20 min
1022 | 202 | 196 | 162 | 155 | 155
5i1 | 302 | 365 | 262 | 254 | 254
ae0 | 3ee | 395 | 248 | 336 | 338
70 | s | 630 | s82 | st | sro |
102 | 450 | sic | ss0 | sso | z&0 |
51 | 7ac | e | 1040 | <080 | 1080 |
| 135 |203c3 | 2sses| 282 |29473 | 2382 |
| 007 | scco | ascco | ezso0 | a1sco | a30co
sy [ G| o | B
"Meascrac @ 20 gsi througn 47 mm Ciameter 'Whatman No. 1 fiiter
pacer.
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Improving the Quaty of Polymer Viscasified Bnnes” SPS 14829,
presented at the 7th. Symposium on Formaton Damage Control,
Lafaystte, La. Feb. 26-27. 1986.

2 Houchin, L A, Hugsen. L M. Caotmen. S.. Daccazie. G., anad
Hasnerm, A “Regucing Formalion Oamage Througn Two-Stage
Potymer Filtration”, SPZ 15408 oresenteg at *he 61s:. Annual
Tecnmeal Conterence and Exnibiton of he SPS. New Orteans, La.
QOct. 58, 1985.
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KANVIS® L

A LIQUID XANTHAN BIOPOLYMER

PRODUCT BULLETIN

Xanvis L — A Premium Grade
Xanthan Slurry

 REDUCES FRICTION PRESSURE

* PROVIDES SUPERIOR SOLIDS TRANSPORT AND
EXCELLENT SUSPENSION PROPERTIES

e MINIMIZES FORMATION DAMAGE
* ENVIRONMENTALLY SAFE — CONTAINS NO OIL

XANVIS L is a ccmpletion grade xanthan slurry designec 0
mix easily in water ¢ save umae, aimingte waste and impreve
polvmer performanca. Its unigue rneclegical procerties
enatie mirumum fricticn pressure ang superior sclids
transport cacacilities. As a liguic it can be poured into Most
sysiems € precauce an effectve pelvmer soiuticn. This wouid
incluce apclicacns such as caiiec witing anc cther opera-
ticns where ary-cowcer mixing eguicment is nct available.
XANVIS L can be mixag withcut ferming lumgs cr “fisheves”
tc munimiza fermaticn camage potenual. After hverating,
XANVIS L previces the same nign viscosity fluid as XANVIS
powcer. For a comziers descrietion 3f XANVIS powder see
Keico Qil Fieid Groun srecnure X-1

XANVIS L improves zolymer utility ‘or many apclications
where mixing equicment is nct cesicnecd to efficientty
ciscerse anc hycraie cry gclymers. When inadecuate mixing
ecuicment exists, Scor ciscersion will result Cecause of the
potymer's hign affinity ‘or water. Pciymers that are not
ciscersed can form iumes when the outer particles wet,
sicocing the senelraucn of waiar i ne inner parucies.
Partiaily discersec ¢r wened cclymer can satile, stick to the
fluic nancling ecuicmant or achers ¢ suscencec sciics,
resuitng in alcss of matenal. At lcw snear mixing, XANVIS L

will disperse (o eliminate waste and allcw compiete viscssity
cdeveicpment XANVIS L provides maximum formatien pretec-
tion since it does not contain clay or cther sciids. It is easy to
mix, compatitle with most acditives, pH statle, sait (olerant,
thermally stabte anc has hign suspending ability, making it a
most versatite viscosifier XANVIS L solutions have low-ioxicity
and since the slurry dees not contain cil it is suitabie for both
onshore and cifshore acciications withcut any special
discosal requirsments.

Xanvis L Applications

XANVIS L is a cost-effeciive acditive in apolications where
dry-cowder mixing equicment is not availatie. This would
inciude most water well crilling, csiled tubing and many
werkever or cemoletion cperaucns. In coiied tuting opera-
tions XANVIS L enables scfigs remcval or liquic disciace-
ment cperations that pravicusly were nct gcssibie cue 0 low
pumgcing rates. By recucing iriction pressure it enabies
pumging rates ¢f twica that of water. The higher solics
transgort cacacity and increased pump rate has enabled
high-density sciids remceval from deen hot wells. In werkover
or cempleticn operations, XANVIS L provides the coumum
rheclogy 10 improve success rates and recuce costs with
minimum formaticn damage cotential.

Unique Properties

RHEQLOGY — XANVIS L fluids exhinit a rneclogical proper-
ty called pseucopiasticity or snear-thinning viscasity as
ilustratec in Figure 1. This means the viscosity of the iluid
will decrease with inCreasing shear rates and immegiately
revert 10 a higher visccsity wnen shear is reduced. It is this
shear-thinning prooerty and the low viscesity at the high
shear rates {cver 1600 sec™) that enapie the icw fnclon
pressures. The hign viscasity at ihe low shear rates provide
the nign sclics ranspen capacity anc sugenor suscension
progeruss.

Table 1
TYPICAL PROPERTIES IN FRESH WATER

Gallons XANVIS L per 10 bbl Water

Sunngi Vscosity 38C0 Tl
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COMPATIBILITY — XANVIS L is compatible with most
additives used in water-based fluics. Being sligntly anionic
caution must be observed when it is used with strong
cationic matenals, such as some corrosion or scale inhioitors
and gquaternary amines. Compatibility tests should be run to
determine the shon and long term effect on the viscous
propertes ¢f the system. Incompatible materiais may cause a
comptlete loss of viscosity.

pH STABILITY — XANVIS L is stable in systems at a pH
from 213. For maximum stapility the pH shouid be main-
tained between 6 to 10. If cement contaminaticn is
anticipated, pretreat and maimain an excess of SAPP
(sodium acid pyrophaosphate) or bicarbonate of scda.

FORMATION DAMAGE — XANVIS L has been specifically
designed to provicde maximum formation protecticn.
Laboratory tests and fieid resuits indicate low damaging
characteristics. This feature of xarthan gum is anributed ©©
the lack of particulate plugging anc non-film forming
cnaracteristics of the matenal. It is also because much lower
polymer concentrations are required t0 accomphsn the
cperation.

TEMPERATURE STABILITY — Fluids formulatac with
XANVIS L exnibit high resistance to thermal thinming as

iiustrated in Figure 2, ff the working emparature exceeds
200° F (93° C), the use of an cxygen scavenger and the
accition of sait (NaCl ar KC) will improve polymer
performance Special fluigs formulations have been used at
temperature agave 300° F (150° C).

Mixing and Handling Procedures

XANVIS L should be poured siowly through a hopper,. into
an agitated tank or near the suction of a circulating pump.
The slurry must be completely dispersec for proper hydra-
tion. It should not be added to a tank without vigorous
agitation as the partially hydrated siurry will settle in quiet
arsas. Occasionally viscosity development will be delayed
because of electrolytes or salts in the fluid. This situation can
usually be improved by increasing mixing shear, raising the
temperature or reducing the total hardness.

MIXING IN SALT WATERS — XANVIS L can be used in
most salt waters up to saturation. This allows its use in NaCl
and KC! systems, field brines, seawater, as well as heavy
brines comaining NaBt, or KBr. When mixing in brines
containing CaCla, CaBra, or ZnBr, special mixing
procedures may be needed. Prenhydrating as a polymer

Figure 1

VISCOSITY VS SHEAR RATE WITH XANVIS L
(2% KCl @ 80°F)
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concentrate (3-3 Ib/Ebl) in less saline water may be requirec
for complete viscosity development.

CONCENTRATION — The amount of XANVIS L requirec
will depend upon the effective viscosity or friction pressure
reduction needed. For comparison one guart of XANVIS L is
equivalent to one pound of dry XANVIS. For friction pressure
reduction 0.5-1.0 qt/bi XANVIS L should be adequate. For nign
hale cleaning capacity 1.0-2.0 qt/bsl XANVIS L. may be requireg.

PRESERVATIVES — As gackaged, the XANVIS L slurry is
resisiant to tacterial degradation. After mixing in water it is
biccegracable and a preservative is recommended for
maximum golymer statility under c2main field conditions.
These wouiC include fresn water - neutral pH cr low saiinity
systems that are 10 Ze sicred or circulated for more than

one cay.

WEIGHTED FLUIDS — XANVIS L is effective as the primary
viscasifier in high density Iuids with salts, calcium carbonaie,
barite, hematite cr cther weignting adcitives. Because of its
excellent suspenaing ability, no other viscosifier is neecec (o
suspend the weignht materials.

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

environmentally sensitive areas. See the Material Safety Oata
Sheet for emergency and first aid procedures. XANVIS L exceeds
800000 ppm in the standard AP! 96 hour LCSQ test

General Information

Princigle Components:
Xanthan gum and Polyethylene Giycat
Physical Data:
Agpearance — Cream coiored fluid suspersion.
Bailing Point: > 382° F
Fiash Point: > 200° F
OCT Classification:
Non-nazardous.
Packaging:
S gallcn (49 ib net) plastic pails.
TECHNICAL SERVICE — Keico has a highly trainec and
experienced technical staff who welcome the opportunity to
discuss XANVIS L with you. Fully equipped laboratcries in
Houston and San Diego are available to help you in the
develcpment of the most effective fluid system.

Figure 2
VISCOSITY vs TEMPERATURE
(1.5 Ib/bbl XANVIS in 2% KCI)
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BOTTOM HOLE ASSEMBLIES
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RESPONSIBILITIES



TERMS AND CONDITIONS

Products and Servicaes - provided by Baker Hughes /INTEQ are expressly limited to the terms and
conditions contzined herein. Customer acknowledges that the price for equipment and services is
based upon the warranties, remedies and limitations an liability as set forth herein.

Liability - The only guarantee given by Baker Hughes /NTEQ is that the equipment is free from defect
in workmanship and materials. The liability in such a case is restricted to the repiacement of the part
returned for inspection and proven to be defective. Liability is only accepted 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 point. The shipping expenses covering the round trip of the
product found to be defective will be paid by Baker Hughes /INTEQ. This guarantee is exclusive of any
other liability for whatever cause 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 OF FITNESS FOR A PARTICULAR PURPOSE AND MERCHANTABILITY, ARE EXCLUDED.
ALL WARRANTIES AND OBLIGATIONS OF Baker Hughes /INTEQ SHALL TERMINATE IF CUSTOMER
FAILS TO PERFORM 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 furnished 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, well damages or any other incidental or consequential damages;
{2) damages caused by Customer’s failure to perform its responsibilities; or (3} repair or alterations
done without written approval of Baker Hughes /NTEQ. Well conditions which prevent satisfactory
operations of such tools do not relieve Customer of its responsibilities for payment as provided in the
sale or contract. Customer shail be responsible for any sub-surface damage to the well or for surface
damage to persons or property which may result from the use of such tools {irrespective of the cause
of such damage and whether or not occasioned by Baker Hughes /INTEQ's negligence). Customer shalil
defend, indemnify and hold harmless Baker Hughes /NTEQ at Customer’s sole ¢ost from any and ail
claims, lawsuits, liabilities and causes of action for injury to or death of any person or for damage to
or destruction of property caused by the tools rented hersunder whether or not such injury ar damage
is occasioned by Baker Hughes INTEQ's negligence. Customer shall provide Baker Hughes /NTEQ with
all informaticn about well conditions required for the safe and efficient performance of its products and
services. Customer shail notify Baker Hughes /NTEQ in advance of hazardous or unusual
circumstances existing in the well.

Damages or Lost Tools - In the event Baker Hughes /NTEQ equipment is lost, destroyed, damaged
beyond repair, or abandoned, regardless of the cause (including "acts of God"), in transit or otherwise
after delivery to Customer for transport to the well, and before its redelivery to Baker Hughes INTEQ,
the Customer shall pay Baker Hughes /NTEQ for such loss up to the maximum applicable loss charge.
Lost equipment subsequently recavered shall be returned to Baker Hughes INTEQ. All rights in 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 Baker Hughes /NTEQ premises for said coverage
to take effect.

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

Operations/Maodification 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 or liability to furnish or instail such changes, madifications or improvements on products
previously or subsequently sold.

Patents - Baker Hughes JNVTEQ warrants that the use or sale of materials and apparatus sold by it to
Customer hereunder will nat 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 shall promptly notify Baker Hughes INTEQ
in writing upaon receipt of any claim for infringements, or upon the filing of any such suit for
infringement, whichever first occurs, and shall afford Baker Hughes /NTEQ full opportunity, at Baker
Hughes /INTEQ’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 /NTEQ sees fit. Baker
Hughes /INTEQ does not warrant that such materials and apparatus {alwill not infringe any such patent
when not of Baker Hughes /NTEQ’s manufacture, or especially made, in whale or in part, to the
Customer’s design specifications, or (b)if used, or sold in combinaticn with other materials or apparatus
or used in the practice or processes, 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 aileged patent infringement arising pursuant
to clauses (a) or {b) above. THIS PARAGRAPH STATES THE ENTIRE RESPONSIBILITY OF Baker
Hughes /NTEQ CONCERNING PATENT INFRINGEMENT.

Confidentiaiity of Results - Baker Hughes /NTEQ shall maintain results obtained from its services in
strict confidence, subject only to disclosure required by law or legal process.

Third Party Charges - Customer shall be responsible to pay any charges or fees for transporting Baker
Hughes /NTEQ equipment between the facility and the well. Customer shall also 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 shail always be understoed to be F.Q.B.
Baker Hughes /NTEQ's plant, stocking point or other shipping point, unless otherwise specified by
Customer in writing or formal purchase order. All shipments will be packed for domestic delivery
unless otherwise 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 those 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, or stocking point. Baker Hughes /NTEQ shall not be held
liable for the delays or failure in performance when the same are caused by strikes, labor disturbances,
walkouts, riot, fire, embargaes or other conditions beyond Baker Hughes INTEQ's control. All
transportaticn charges shall be paid by Customer. Common carrier rates shall apply. When toois and
equipment are delivered by Baker Hughes /NTEQ and commoan carrier rates do not apply, charges shall
be in accordance with Baker Hughes /NTEQ’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 from date of
invoice.

Cancellation - In the event an order is canceled after it has been accepted by Baker Hughes /NTEQ, a
25% restocking charge will be made along with actual costs of transportation. No merchandise may
be returned without the written consent of Baker Hughes /INTEQ.

Modification of Orders - Orders as received constitute the compiete and final agreement between Baker
Hughes /NTEQ 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 representatives. No employee or agent of Baker Hughes /NTEQ or Operator is empowerad
to alter the above terms and conditions.

Conditions - Should Customer violate any terms and conditions of this agreement, become bankrupt,
insolvent, to into receivership or should any creditor or other person attach or levy Customer’s property
or equipment, Baker Hughes /NTEQ shail immediately 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 tools
furnished hereunder and shall return the same promptly to Baker Hughes /NTEQ free of any liens or
encumbrances.

Failure of Operater or Baker Hughes /NTEQ to enforce any of the above terms and conditions shall not
prevent a subsequent enforcement 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 tocols or equipment supplied to Customer hereunder.



Farce Majeure - The failure of Baker Hughes /NTEQ to perform any of its obligations if occasioned by
an "act of God" or the public enemy, fire explosion, flood, drought, war, riots, sabotage, vandalism,
accident, embargo, government priority, requisition or allocation or other action of any governmental
authority, or as circumstance of like or different character beyond the reasonable control of such party,
or by interruption of or delay in transportation, 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 officer,
department, agency, instrumentality or committee thereof, or by compliance with the request of any
manufacturer for material purposes of producing articles for national defense, shall not subject Baker
Hughes /INTEQ to any liability to Customer.

Execution Entire Agreement - This agreement is the complete and exclusive statement of all 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 written agreements or representations.
Customer has not relied on any representations other than those contained in this agreement. This
agreement shail not be varied, supplemented, qualified, or interpreted by any prior course 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 unenforceable or in conflict
with the country, state, province, or local law which govern this contract, then the validity of the
remaining provisions, and portions thereof, shall not be affected by such unenforceability or conflict
and this agreement shall be construed as if such provisions, or portion thereof were not contained

herein.

Governing Law - The rights and obligations of Customer 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 contiguous and
connected by suitable roads or accessible by ordinary land transportation.

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

- a job consists of all operations from any individual location under an individual waork order from
Customer.

a
Job
the

Run - 3 trip or successive trips down hole with a specified tool{s) without interceding use of another
tool(s).



