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Cable & Product Features
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Cable Type Designation

Cables are armored with special galvanized improved plow steel wires or special alloy wires. Tensile strength of each wire lies in the
range of 270 to 330 KPSI. Each plow steel wire .035” in diameter or larger has a coating of zinc in excess of 0.5 0z/sq. ft. of surface
area. Wires less than .035” in diameter have in excess of 0.2 0z./sq.ft. of surface area.

No butt welds of the original rod during final drawing process are allowed.
No splices of any conductor are allowed in any Camesa cable.

All armor wires are preformed during the manufacturing process.

Each layer of armor wires is coated with a corrosion inhibitor.

The catalog temperature ratings of Camesa cables apply for the bottom hole temperatures of ordinary oil/gas well logging situations.
“Ordinary” here refers to situations in which borehole temperature increases with depth to a maximum at the bottom of the borehole.
Temperature ratings should be lowered when the cable is used in highly deviated wells, in producing or geothermal wells with high
temperatures nearer the surface.

All cable diameter values shown in the catalog are nominal and measured under 100-300 Ibs. spooling tension onto shipping reel.

Electrical resistance and capacitance values shown in the Camesa catalog are nominal or typical values. All values have been
corrected to 20 degrees C.

During the manufacturing process a strict quality control program is enforced. Each cable is given a complete electrical test to confirm
that it meets or exceeds catalog specification. A Camesa final inspection report is provided with every cable.

The maximum working tension of any Camesa cable should not exceed the published value in the specification sheet.

1 N 22 § A S75

Example
Number of Electrical Conductors

Armor Package (Number Inner Wires/Number Outer Wires)

B-12/24 1-24/24

C-18/24 K-15/15
E-12/15 L-12/12
F-11/15 N-12/18
G-10/16 Q - Other

H-18/18

Nominal Cable Diameter In Hundredths of an Inch

Type of Electrical Copper Strand
R - 6 wires around 1 central wire
S - 6 wires around 1 central wire Nickel Coated

P - 12 wires around 6 wires around 1 wire

W - 12 wires around 6 wires around 1 wire Nickel Coated
T- 18 wires around 12 wires around 6 wires around 1

C - Compacted Copper

LR- Low Resistance

Type of Electrical Insulation
P - 300°F Poly Propylene

X- 400°F TPX
T- 450°F FEP
Z- 500°F ETFE
A- 500°F PFA
G- 600°ECA
Armor Type

S75 - Nickel Stainless

S77 - Enhanced Nickel Stainless

MP35N - Corrosion Resistant MP35

EHS - Extra High Strength

EEHS - Extra Extra High Strength 3



Reference Guide for

Commonly Used Factors, Calculations

Sinker Bar Weight

The casing in an oil or gas well acts as a big pressure
vessel with pressure being exerted equally in all
directions. When the tool string and wireline enter the
well, this pressure exerts a force on the tool string and
wireline pushing against the surfaces of the tool and
wireline equally. To overcome this upward force, weight
bars (or sinker bars) are required to increase the weight
of the tool string allowing gravitational force to pull the
tool string into the well.

The formula for calculating the sinker bar weight to be
attached to the tool is as follows:

The balance weight needed to overcome well pressure is,
F=PxA

Where, P = wellbore pressure (psi), A = cross sectional
area of the wireline see table below.

SIZE AND CROSS SECTIONAL AREA (In2)

Wireline Type | Cross-Sectional Area
1L18 0.0268
1N22 0.0393
1N25 0.0522
1N29 0.0651
1N32 0.0813
1N38 0.1119
1N42 0.1417

This force or balance weight will counterbalance the
wellbore pressure. In order for the wireline to be
pulled into the well an additional weight (over balance)
needs to be applied. Generally, a factor of about 20%
is chosen to overcome other factors such as frictional
forces but each operator may have their own rules of
thumb in this regard.

Hence, the over balance weight (Ft) is calculated as,
Ft=F + (20% x F)

The sinker bar weight to be attached to the tool of
weight T, is calculated as,

W=Ft-T

st and Partial Pressure Calculations

The damage to the wire is not caused directly by the
% of CO, or H,S but is more a function of the “Partial
Pressure.”

To determine the Partial pressure for H_S:

pPH,S = PPM H_S in gas x BHP/1,000,000

Example: In a well with 3ppm H_S and a BPH of
6,000psi

pH,S = 3 x6,000/1,000,000
pH,S = 18,000/1,000,000
pH,S = 0.018 psi

Under NACE regulations a pH,S of 0.05psi or greater
would determine that you need to choose an alloy wire
or seek to protect/inhibit your wire. (Alloy wire is by far
the safest option.)

To determine the Partial Pressure for CO,:

pCO, = CO, % X BHP/100

Example: In a well with 3% CO, and a BHP of 2,000psi
pCO, = 3(%) x 2000/100

pCO, = 3(%) x 20

pCO, = 60psi

Under NACE regulations a pCO2 of 32psi or greater
would determine that you need to choose an alloy wire
or seek to protect/inhibit your wire. (Alloy wire is by far
the safest option.)

WIRELINE FALLBACK CHART

Tubing Size Wireline OD Fall (ft per 1000 ft)
3-1/2” 3/16” 20
3-1/2” 7/32" 25
4-1/2” 3/16” 35
4-1/2" 7/32" 45
5-1/2” 3/16” 50
5-1/2" 7/32” 65
5-1/2" 1/4” 83
5-1/2” 5/16” 100

7" 3/16” 100
7 7/32” 125
7 1/4” 130
7 5/16” 135
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NAVIGATION
CASED HOLE

1/10¢

1/8“

3/16¢

7/32"

1/4

9/32"

5/16“
OPEN HOLE
SOUR SERVICE
GEOTHERMAL
GREASELESS
FIBER OPTIC
DYCAM
SWAB LINES

1N10

1/10” (2.57 mm)
MONOCONDUCTOR

PROPERTIES
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Cable Diameter
Minimum Sheave Diameter
Cable Stretch Coefficient

ELECTRICAL

0.101” +0.004” -0.002”
6
13.1 ft/Kft/Klbs

(2.57mm +0.10mm -0.05mm)
(15 cm)
(14.72 m/Km/5KN)

Maximum Conductor Voltage
Conductor AWG Rating
Minimum Insulation Resistance
Armor Electrical Resistance

300 vDC
24

1,500 MegaQ/Kft @ 500 VDC
22.0 Q/Kft

(457 MegaQ)/Km @ 500 VDC)
(72.2 Q/Km)

MECHANICAL
Cable Breaking Strength
Ends Fixed 1,000 lbs (4.5 KN)  Nominal
Maximum Suggested Working Tension 500 lbs (2.2 KN)
Number and Size of Wires
Inner Armor 12 x 0.0140” (0.356 mm)
Outer Armor 18 x 0.0140” (0.356 mm)
Average Wire Breaking Strength
Inner Armor 42 Ibs (0.19 KN)
Outer Armor 42 1bs (0.19 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H20
°C
i i Q/Kft f/ft i
1hr.Max 8hr.Max Cont. Max rrlerln nl1'r‘n Q;Km gf;m rrlerln lbs/Kft
Temp Temp Temp Kg/Km
AN 300 275 250 0.012 7x0.0085 21.0 51 ggﬁg 19 15
P 149 135 121 el 0.305 7x0216 690 167 ' 28 23

P The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for
protection during shipping and storing. Wires are preformed.

P Core assembly - Copper strand consists of six wires around one center wire. Conductor resistance is measured at 68° F.
Voids in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

> SUPERSEAL, a special pressure seal agent, is applied between armor layers.
P The temperature rating assumes a normal gradient for both temperature and weight.
P All values shown are nominal or typical values.

» Not for use in oil and gas wells.



NAVIGATION

1N12

_ .
O X | 1/8” (3.20 mm) CASED HOLE
i ) ,,4' 'j._’" N MONOCONDUCTOR 1/10°
10100010 18
SO0~ e
\"')'\ M~ 7/32¢
PROPERTIES 174
9/32¢
Cable Diameter 0.126” +0.004” -0.002” (3.20mm + 0.10mm -0.05mm) 5/16"
Minimum Sheave Diameter 7" (18 cm) OPEN HOLE
Cable Stretch Coefficient 6.5 ft/Kft/Klbs (7.3 m/Km/5KN) SOUR SERVICE
GEOTHERMAL
GREASELESS
ELECTRICAL FIBER OPTIC
Maximum Conductor Voltage 300 VDC DYCAM
. SWAB LINES
Conductor AWG Rating 24
Minimum Insulation Resistance 1,500 MegaQ)/Kft @ 500VDC (457 MegaQ)/Km @ 500VDC)
Armor Electrical Resistance 13.0 Q/Kft (42.7 Q/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 1,600 lbs (7.4 KN)  Nominal
Maximum Suggested Working Tension 800 Ibs (3.5 KN)
Number and Size of Wires
Inner Armor 12 x 0.0175” (0.444 mm)
Outer Armor 18 x 0.0175” (0.444 mm)
Average Wire Breaking Strength
Inner Armor 65 lbs (0.29 KN)
Outer Armor 65 lbs (0.29 KN)
Cable
Type Core Description Cable Weight
Temperature Rating Plastic  Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air Hy0
°C
in in Q/Kft pf/ft in
1hr.Max 8hr.Max Cont. Max Ibs/Kft
Temp Temp Temp mm mm £/Km pf/m mm Kg/Km
300 275 250 0.0175 7x0.0085 21.0 41 0.060 28 23
R 149 135 121 =l 0.444 7x0216 690 134 1524 42 35
500 450 400 0.0175 7x0.0085 21.0 48 0060 29 24
ST 232 204 s 0.444 7x0216 690 157 1524 43 36

P The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for
protection during shipping and storing. Wires are preformed.

P Core assembly - Copper strand consists of six wires around one center wire. Conductor resistance is measured at 68° F.
Voids in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

> SUPERSEAL, a special pressure seal agent, is applied between armor layers.

P> The temperature rating assumes a normal gradient for both temperature and weight.

P> All values shown are nominal or typical values.

» Not for use in oil and gas wells.



NAVIGATION
CASED HOLE

1/10“

1/8“

3/16“

7/32"

1/4

9/32"

5/16“
OPEN HOLE
SOUR SERVICE
GEOTHERMAL
GREASELESS
FIBER OPTIC
DYCAM
SWAB LINES

1L18

3/16” (4.70 mm)

MONOCONDUCTOR
PROPERTIES
Cable Diameter 0.185” +0.004” -0.002" (4.70mm + 0.20mm -0.05mm)
Minimum Sheave Diameter 14” (36 cm)
Cable Stretch Coefficient 3.0 ft/Kft/Klbs (3.37 m/Km/5KN)
ELECTRICAL
Maximum Conductor Voltage 1,000 VDC
Conductor AWG Rating 20
Minimum Insulation Resistance 1,500 MegaQ/Kft @ 500VDC (457 MegaQ)/Km @ 500VDC)
Armor Electrical Resistance 6.0 Q/Kft (19.7 Q/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 4,000 lbs (17.8 KN) Nominal
Maximum Suggested Working Tension 2,000 Ibs (8.9 KN)  Nominal
Number and Size of Wires
Inner Armor 12 x 0.0220” (0.559 mm)
Outer Armor 12 x 0.0358” (0.909 mm)
Average Wire Breaking Strength
Inner Armor 103 Ibs (0.46 KN)
Outer Armor 272 Ibs (1.21 KN)
Cable
Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air Hy0
°C
in in Q/Kft pf/ft in
1hr.Max 8hr.Max Cont. Max Ibs/Kft
Temp Temp Temp mm mm £/Km pf/m mm Kg/Km
300 275 250 0.019 7x0.0128 9.4 53 0.076 65 54
ek 149 135 121 Sy 0.483 7x0.325  30.8 174 1930 97 80
500 450 400 0.019 7x0.0128 9.4 63 0.076 66 55
LELSRZR B o0 232 260 EIRE 0.483 7x0.325  30.8 207 1930 99 81

»The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for
protection during shipping and storing. Wires are preformed.

P Core assembly - Copper strand consists of six wires around one center wire. Conductor resistance is measured at 68° F.
Voids in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

» SUPERSEAL, a special pressure seal agent, is applied between armor layers.
» The temperature rating assumes a normal gradient for both temperature and weight.

P All values shown are nominal or typical values.



1K22

7/32” (5.69 mm)

MONOCONDUCTOR

PROPERTIES

Cable Diameter
Minimum Sheave Diameter
Cable Stretch Coefficient

ELECTRICAL

0.224” +0.005” - 0.002”
14"
2.2 ft/Kft/Klbs

(5.69mm +0.13mm -0.05mm)
(36cm)
(2.5 m/Km/5KN)

Maximum Conductor Voltage
Conductor AWG Rating
Minimum Insulation Resistance
Armor Electrical Resistance

1,200 VDC

16

1,500 MegaQ/Kft @ 500VDC
4.3 Q/Kft

(457 MegaQ/Km @ 500VDC)
(14.1 O/Km)

MECHANICAL
Cable Breaking Strength
Ends Fixed 5,600 lbs (24.9 KN) Nominal
Maximum Suggested Working Tension 2,800 Ibs (12.5 KN)
Number and Size of Wires
Inner Armor 15 x 0.0243” (0.617 mm)
Outer Armor 15 x 0.0358” (0.909 mm)
Average Wire Breaking Strength
Inner Armor 132 Ibs (0.59 KN)
Outer Armor 286 lbs (1.27 KN)
Cable
Type Core Description Cable Weight
Temperature Rating Plastic  Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air Hy0
°C
in in Q/Kft pf/ft in
lhr.Max 8hr.Max Cont. Max Q/K f Ibs/Kft
Temp Temp Temp mm mm /Km pf/m mm Kg/Km
300 275 250 0.0245 19x0.0119 41 60 0.108 91 75
e 149 135 121 chy 0.622 19x0.302 135 197 2743 136 112
TPX 0.0130 0.085
1K22PXZ 420 375 325 0.330 19x0.0119 41 61 2.159 92 76
216 191 163 ETFE 0.0115 19x0.302 135 200 0.108 137 114
0.292 2.743
FEP 0.0130 0.085
1K22PTZ 500 450 400 0.330 19x0.0119 41 58 2.159 95 78
260 232 204 0.0115 19x0.302 815! 190 0.108 140 116
33 0.292 2.743

P The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for

protection during shipping and storing. Wires are preformed.

P Copper strand consists of a total of nineteen wires. Voids in the copper strand are filled with a water-blocking agent to reduce

water and gas migration. Conductor resistance is measured at 68° F.

P SUPERSEAL a special pressure seal agent, is applied between armor layers.

P The temperature rating assumes a normal gradient for both temperature and weight.

P> All values shown are nominal or typical values.

NAVIGATION
CASED HOLE
1/10*
1/8
3/16
7/32¢
1/4*
9/32¢
5/16"
OPEN HOLE
SOUR SERVICE
GEOTHERMAL
GREASELESS
FIBER OPTIC
DYCAM
SWAB LINES




NAVIGATION 1N22

CASED HOLE 7/32” (5.69 mm)
1/10* MONOCONDUCTOR
1/8“
3/16*
7/32¢
1/4
o/30" PROPERTIES
5/16¢ Cable Diameter 0.224” +0.005” - 0.002” (5.69mm +0.13mm -0.05mm)
OPEN HOLE Minimum Sheave Diameter 14" (36 cm)
SOUR SERVICE Cable Stretch Coefficient 2.5 ft/Kft/Klb 2.81 m/Km/5KN
GEOTHERMAL able Stretch Coefficien .5 ft/Kft/Kibs (2.81 m/Km/ )
GREASELESS
FIBER OPTIC ELECTRICAL
DYCAM Maximum Conductor Voltage 1,200 VDC
SWAB LINES g ’
Conductor AWG Rating 16
Minimum Insulation Resistance 1,500 MegaQ/Kft @ 500VDC (457 MegaQ)/Km @ 500VDC)
Armor Electrical Resistance 4.4 Q/Kft (14.4 QO/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 5,600 lbs (24.9 KN)  Nominal
Maximum Suggested Working Tension 2,800 lbs (12.5 KN)
Number and Size of Wires
Inner Armor 12 x 0.0310” (0.787 mm)
Outer Armor 18 x 0.0310” (0.787 mm)
Average Wire Breaking Strength
Inner Armor 215 lbs (0.96 KN)
Outer Armor 215 Ibs (0.96 KN)
Cable
Type Core Description Cable Weight
Temperature Rating Plastic  Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H50
°C
in in Q/Kft pf/ft in
1hr.Max 8hr.Max Cont. Max Ibs/Kft
Temp Temp Temp mm mm £/Km pf/m mm Kg/Km
300 275 250 0.0245 19x0.0119 41 61 0108 g3 77
A 149 135 121 2oy 0.622 19x0.302 135 200 2743 139 115
TPX 0.0130 0.085
] 2o 375 325 0.330 19x0.0119 41 61 2159 gq 78
216 191 163 0.0115 19x0.302 135 200 0408 140 116
SR 0.292 2743
FEP 0.015 0.085
iN22PTz 500 450 400 0.330 19x0.0119 41 59 2159  og 90
260 232 204 0.0245 19x0.302 135 194 0108 143 134
2123 0.622 2743

> The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound
for protection during shipping and storing. Wires are preformed.

P Core assembly - Copper strand consists of a total of nineteen wires. Conductor resistance is measured at 68° F. Voids
in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

» SUPERSEAL, a special pressure seal agent, is applied between armor layers.
P> The temperature rating assumes a normal gradient for both temperature and weight.

P All values shown are nominal or typical values.
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PROPERTIES

1N25

1/4” (6.55 mm)
MONOCONDUCTOR

Cable Diameter
Minimum Sheave Diameter
Cable Stretch Coefficient

ELECTRICAL

0.258” +0.005” - 0.002”
14"
1.9 ft/Kft/Klbs

(6.55mm +0.13mm -0.05mm)
(36 cm)
(2.13 m/Km/5KN)

Maximum Conductor Voltage
Conductor AWG Rating
Minimum Insulation Resistance

1,200 VDC
16
1,500 MegaQ)/Kft @ 500VDC

(457 Mega)/Km @ 500VDC)

Armor Electrical Resistance 3.0 Q/Kft (9.8 O/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 7,300 Ibs (32.48 KN) Nominal
Maximum Suggested Working Tension 3,650 Ibs (16.24 KN)
Number and Size of Wires
Inner Armor 12 x 0.0358” (0.909 mm)
Outer Armor 18 x 0.0358” (0.909 mm)
Average Wire Breaking Strength
Inner Armor 286 Ibs (1.27 KN)
Outer Armor 286 lbs (1.27+ KN)
Cable
Type Core Description Cable Weight
Temperature Rating Plastic  Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air Hy0
°C
in in Q/Kft pf/ft in
1hr.Max 8hr.Max Cont. Max Ibs/Kft
Temp Temp Temp mm mm £/Km pf/m mm Kg/Km
300 275 250 0.032 19x0.0119 4.4 50 0123 121 100
A 149 135 121 el 0.813 19x0.302 135 164 3124 180 149
TPX 0.130 0.085
iN2sPxz 320 375 325 0.330 19x0.0119 441 53 2159 124 101
216 191 163 0.019 19x0.302 135 174 0123 185 151
SR 0.483 3124
FEP 0.013 0.085
iN2spTz 500 450 400 0.330 19x0.0119 441 53 2159 4125 103
260 232 204 0.019 19x0.302 135 174 0123 186 154
73 0.483 3124

» The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound
for protection during shipping and storing. Wires are preformed.

P Core assembly - Copper strand consists of a total of nineteen wires. Conductor resistance is measured at 68° F. Voids in
the copper strand are filled with a water-blocking agent to reduce water and gas migration.

» SUPERSEAL, a special pressure seal agent, is applied between armor layers.

P> The temperature rating assumes a normal gradient for both temperature and weight.

P> All values shown are nominal or typical values.

NAVIGATION

CASED HOLE

1/10"

1/8

3/16"

7/32"

1/4%

9/32"

5/16"
OPEN HOLE
SOUR SERVICE
GEOTHERMAL
GREASELESS
FIBER OPTIC
DYCAM
SWAB LINES

11




NAVIGATION 1N29-EHS
CASED HOLE 9/32” (7.32 mm)
1/10¢ MONOCONDUCTOR
1/8° EXTRA HIGH STRENGTH
3/16*
7/32“
1/4¢
e PROPERTIES
5/16° Cable Diameter 0.288” +0.005” - 0.002" (7.32mm +0.13mm -0.05mm)
OPEN HOLE . . ”
SOUR SERVICE Minimum Sheave Diameter 16 (41 cm)
GEOTHERMAL Cable Stretch Coefficient 1.55 ft/Kft/Klbs (1.74 m/Km/5KN)
GREASELESS
FIBER OPTIC ELECTRICAL
DYCAM
SWAB LINES Maximum Conductor Voltage 1,500 vDC
Conductor AWG Rating 15
Minimum Insulation Resistance 1,500 MegaQ/Kft @ 500 VDC (457 MegaQ)/Km @ 500 VDC)
Armor Electrical Resistance 2.8 Q/Kft (9.2 O/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 10,200 Ibs (45.4 KN) Nominal
Maximum Suggested Working Tension 5,100 lbs (22.7 KN)
Number and Size of Wires
Inner Armor 12 x 0.0400” (1.016 mm)
Outer Armor 18 x 0.0400” (1.016 mm)
Average Wire Breaking Strength
Inner Armor 393 Ibs (1.75 KN)
Outer Armor 393 lbs (1.75 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H20
°C
1hr.Max 8hr.Max Cont. Max nl::n nI1Ir‘n 8;&:; g;;rf; nl::n lbs/Kft
Temp Temp Temp Kg/Km
300 275 250 0.0325 19x0.0142 2.8 56 0136 152 126
AN29PPEHS | |5 /9 135 121 Poly 0.826 19x0.361 9.2 184 3454 226 187
0.0135 0.098
Camtane
T 20 375 325 0343 19x0.0142 28 55 2489 155 128
216 191 163 0.019 19x0.361 9.2 184 0436 230 190
ETFE 1 1
0.483 3.454
0.0135 0.098
500 450 400 FEP 0.343 19x0.0142 28 50 2.489 157 130
dhzslapdds | ey 232 204 ETFE 0.019 19x0.361 92 180 0436 234 193
0.483 3.454

»The armor wires are Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for protection
during shipping and storing. Wires are preformed.

> Core assembly - Copper strand consists of a total of nineteen wires. Conductor resistance is measured at 68° F.
Voids in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

» SUPERSEAL, a special pressure seal agent, is applied between armor layers.

P The temperature rating assumes a normal gradient for both temperature and weight.

P> All values shown are nominal or typical values.
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1N29-EEHS NAVIGATION

9/32” (7.32 mm) CASED HOLE
MONOCONDUCTOR 1/10*
EXTRA EXTRA HIGH STRENGTH 1/8°
3/16¢
7/32“
1/4¢
PROPERTIES T
Cable Diameter 0.288" +0.005" - 0.002" (7.32mm +0.13mm -0.05mm) 5/16°
. . ” OPEN HOLE
Minimum Sheave Diameter 16 (41 cm) SOUR SERVICE
Cable Stretch Coefficient 1.55 ft/Kft/Klbs (1.74 m/Km/5KN) GEOTHERMAL
GREASELESS
ELECTRICAL FIBER OPTIC
DYCAM
Maximum Conductor Voltage 1,500 VDC SWAB LINES
Conductor AWG Rating 15
Minimum Insulation Resistance 1,500 MegaQ/Kft @ 500 VDC (457 MegaQ)/Km @ 500VDC)
Armor Electrical Resistance 2.8 Q/Kft (9.2 QQ/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 10,900 Ibs (48.5 KN)  Nominal
Maximum Suggested Working Tension 5,450 lbs (24.25 KN)
Number and Size of Wires
Inner Armor 12 x 0.0400” (1.016 mm)
Outer Armor 18 x 0.0400” (1.016 mm)
Average Wire Breaking Strength
Inner Armor 420 Ibs (1.87 KN)
Outer Armor 420 lbs (1.87 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H20
°C
1hr.Max 8hr.Max Cont. Max nl::n rrl::n 8;:2:: gz:: nl::n lbs/ Kft
Temp Temp Temp Kg/Km
0.098
0.0135
FEP 2.489
1N29PTZ-EEHS ggg gg(z) 38?1 83;13 1!~;x0.0142 2.8 55 0.136 157 130
X x0.361 9.2 180 234 193
ETFE 0.483 3.454

> The armor wires are high tensile, Galvanized Extra Extra Improved Plow Steel (GEEIPS), and coated with anti-corrosion
compound for protection during shipping and storing. Wires are preformed.

P Core assembly - Copper strand consists of a total of NINETEEN wires. Conductor resistance is measured at 68° F. Voids in
the copper strand are filled with a water-blocking agent to reduce water and gas migration.

» SUPERSEAL, a special pressure seal agent, is applied between armor layers.
P The temperature rating assumes a normal gradient for both temperature and weight.

P> All values shown are nominal or typical values.
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NAVIGATION 1N32
CASED HOLE 5/16” (8.18 mm)
1/10* MONOCONDUCTOR
1/8“
3/16¢
7/32“
1/4¢
o/30" PROPERTIES
5/16° Cable Diameter 0.322” +0.005” - 0.002" (8.48mm +0.13mm -0.05mm)
OPEN HOLE L . ”
SOUR SERVICE Minimum Sheave Diameter 18 (46 cm)
GEOTHERMAL Cable Stretch Coefficient 1.2 ft/Kft/Kibs (1.35 m/Km/5KN)
GREASELESS
FIBER OPTIC ELECTRICAL
DYCAM
SWAB LINES Maximum Conductor Voltage 1,500 vDC
Conductor AWG Rating 15
Minimum Insulation Resistance 1,500 MegaQ/Kft @ 500VDC (457 MegaQ)/Km @ 500VDC)
Armor Electrical Resistance 2.1 Q/Kft (6.9 QO/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 12,000 lbs (53.3 KN) Nominal
Maximum Suggested Working Tension 6,000 Ibs (26.6 KN)
Number and Size of Wires
Inner Armor 12 x 0.0445” (1.230 mm)
Outer Armor 18 x 0.0445” (1.430 mm)
Average Wire Breaking Strength
Inner Armor 442 \bs (1.97 KN)
Outer Armor 442 Ibs (1.97 KN)
Cable
Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H20
°C
1hr.Max 8hr.Max Cont. Max nl::n nlerl'n 8;&:: gzrf;: nl::n lbs/Kft
Temp Temp Temp Kg/Km
300 275 250 0.042 19x0.0142 28 48 0.155 187 155
i e 135 121 Poly 1067 19x0.361 9.2 158 3937 278 230
TPX 0.022 0.115
iN3opxz 420 375 325 0.559 19x0.0142 2.8 a7 2921 490 157
216 191 163 0.020 19x0.361 9.2 154 0156 282 233
s 0508 3.937
FEP 0.0245 0.120
1N32PTZ 500 450 400 0.622 19x0.0142 28 46 3.048 194 160
260 232 204 0.0175 19x0.361 9.2 151 0.155 288 238
ERE 0.445 3.937

P The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for
protection during shipping and storing. Wires are preformed.

P Core assembly - Copper strand consists of a total of nineteen wires. Conductor resistance is measured at 68° F. Voids in
the copper strand are filled with a water-blocking agent to reduce water and gas migration.

> SUPERSEAL, a special pressure seal agent, is applied between armor layers.
» The temperature rating assumes a normal gradient for both temperature and weight.

P All values shown are nominal or typical values.
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1N32-EEHS NAVIGATION

5/16” (8.18 mm) CASED HOLE
MONOCONDUCTOR 1/10°
EXTRA EXTRA HIGH STRENGTH 3%2
7/32“
1/4¢
PROPERTIES 9/32¢
Cable Diameter 0.322" +0.005" - 0.002" (8.18mm +0.13mm -0.05mm) 5/16°
L . ” OPEN HOLE
Minimum Sheave Diameter 18 (46 cm) SOUR SERVICE
Cable Stretch Coefficient 1.2 ft/Kft/Kibs (1.35 m/Km/5KN) GEOTHERMAL
GREASELESS
ELECTRICAL FIBER OPTIC
DYCAM
Maximum Conductor Voltage 1,500 vDC SWAB LINES
Conductor AWG Rating 15
Minimum Insulation Resistance 1,500 MegaQ/Kft @ 500 VDC (457 MegaQ)/Km @ 500 VDC)
Armor Electrical Resistance 2.1 Q/Kft (6.9 QO/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 14,750 Ibs (65.63 KN) Nominal
Maximum Suggested Working Tension 7,375 lbs (32.7 KN)
Number and Size of Wires
Inner Armor 12 x 0.0445” (1.130 mm)
Outer Armor 18 x 0.0445” (1.230 mm)
Average Wire Breaking Strength
Inner Armor 564 Ibs (2.5 KN)
Outer Armor 564 lbs (2.5 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H20
°C
1hr.Max 8hr.Max Cont. Max nl1'r‘n rrl:r“n gﬂ(‘ ::, gz:: nl1'r‘n lbs/Kft
Temp Temp Temp Kg/Km
300 275 250 0.042 19x0.0142 2.8 48 0.155 187 155
SEEFIEEE 135 121 A 1.067 19x0.361 9.2 158 3937 278 230
0.0245 0.120
IN32PTZ.EEHS 500 450 400 727 0622 19x0.0142 28 a6 39% 194 160
260 232 204 ETFE 0.0175 19x0.361 9.2 151 0.155 288 238
0.445 3.937

> The armor wires are high tensile, Galvanized Extra Extra Improved Plow Steel (GEEIPS), and coated with anti-corrosion
compound for protection during shipping and storing. Wires are preformed.

P Core assembly - Copper strand consists of a total of nineteen wires. Conductor resistance is measured at 68° F. Voids in
the copper strand are filled with a water-blocking agent to reduce water and gas migration.

> SUPERSEAL, a special pressure seal agent, is applied between armor layers.
» The temperature rating assumes a normal gradient for both temperature and weight.

P All values shown are nominal or typical values.
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NAVIGATION

AIN32-LR

CASED HOLE ”

1/10" 5/16” (8.18 mm)

1/8" MONOCONDUCTOR

3/16*

7/32"

1/4¢

9/32° PROPERTIES

5/16 Cable Diameter 0.322” +0.005" - 0.002” (8.18mm +0.13mm -0.05mm)
OPEN HOLE s . ”
SOUR SERVICE Minimum Sheave Diameter 18 (46 cm)
GEOTHERMAL Cable Stretch Coefficient 1.2 ft/Kft/Klbs (1.35 m/Km/5KN)
GREASELESS
FIBER OPTIC ELECTRICAL
DYCAM
SWAB LINES Maximum Conductor Voltage 1,500 vDC

Conductor AWG Rating 13

Minimum Insulation Resistance
Armor Electrical Resistance

1,500 MegaQ/Kft @ 500 VDC
2.1 Q/Kft

(457 MegaQ/Km @ 500VDC)
(6.9 Q/Km)

MECHANICAL
Cable Breaking Strength
Ends Fixed 12,000 lbs (53.4 KN) Nominal
Maximum Suggested Working Tension 6,000 lbs (26.7 KN)
Number and Size of Wires
Inner Armor 12 x 0.0445” (1.1230 mm)
Outer Armor 18 x 0.0445” (1.1230 mm)
Average Wire Breaking Strength
Inner Armor 442 |bs (1.97 KN)
Outer Armor 442 |bs (1.97 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air Hy0
°C
i i Q/Kft f/ft i
1hr.Max 8hr.Max Cont. Max nl::n nl::n Q;Km Bf;m rrll?n Ibs/ Kft
Temp Temp Temp Kg/Km
0.017 0.120
IN32PTZLR 500 450 400 RER 0432 jox00172 23 60 0% 108 164
260 232 204 ETFE 0.0175 19x0.437 75 197 0.155 295 244
0.444 3.937

» The armor wires are Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for protection
during shipping and storing. Wires are preformed.

P Core assembly - Copper strand consists of a total of nineteen wires. Conductor resistance is measured at 68° F. Voids in
the copper strand are filled with a water-blocking agent to reduce water and gas migration.

P SUPERSEAL, a special pressure seal agent, is applied between armor layers.
P The temperature rating assumes a normal gradient for both temperature and weight.
P> All values shown are nominal or typical values.
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DuraSlam
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NAVIGATION 3Q37
CASED HOLE 0.377” (9.58 mm)
OPEN HOLE 3-CONDUCTOR
377"
3/16“
3/8“
7/16“
15/30" PROPERTIES
AT Cable Diameter
DuraSlam
49" Minimum Sheave Diameter
54" Cable Stretch Coefficient
SOUR SERVICE
GEOTHERMAL ELECTRICAL
GREASELESS
FIBER OPTIC Maximum Conductor Voltage
DYCAM Conductor AWG Rating
SWAB LINES .. . .
Minimum Insulation Resistance
Armor Electrical Resistance
MECHANICAL
Cable Breaking Strength
Ends Fixed
Maximum Suggested Working Tension
Number and Size of Wires
Inner Armor
Outer Armor
Average Wire Breaking Strength
Inner Armor
Outer Armor
Cable
Type
Temperature Rating Plastic
°F Type
°C
1hr.Max 8hr.Max Cont. Max
Temp Temp Temp
3Q37RP 300 E 2 Poly

0.377” +0.005” - 0.002”
22"
1.6 ft/Kft/Kibs

(9.58mm +0.13mm -0.05mm)
(56 cm)
(1.8 m/Km/5KN)

1,200 VDC
18

1,500 MegaQ/Kft @ 500 VDC
1.7 Q/Kft

(457 MegaQ/Km @ 500 VDC)
(5.6 Q/Km)

13,200 lbs
6,600 lbs

16 x 0.0425”
20 x 0.0470”

383 Ibs
469 Ibs

Core Description

Insulation Copper Res
Thickness Construction Typical
in in Q/Kft
mm mm Q/Km
0.0230 7x0.0152 71
0.584 7x0.386 233

(58.74 KN)
(29.37 KN)

Nominal

(1.08 mm)
(1.19 mm)

(1.71 KN)
(2.09 KN)

Cable Weight

Jacket in in
Type Air Hy0

Cap. 0.D.
Typical Each

pf/ft in
pf/m mm Ibs/Kft

Kg/Km

233 49
347 74

a7 0.096

154 2438 Dacron

P The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for
protection during shipping and storing. Wires are preformed.

P Core assembly - Conductors are bound with conductive tape and voids are filled with conductive paste and string.

P Conductors are “Water Blocked” to reduce water and gas migration. Conductor resistance is measured at 68° F.

P The temperature rating assumes a normal gradient for both temperature and weight.

P> All values shown are nominal or typical values.

» Dacron® does not withstand temperatures exceeding 300 °F. Nomex® is available by customer request at time of order for additional

cost.
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4H18 NAVIGATION.
3/16” (4.80 mm) CASED HOLE
4-CONDUCTOR OPEN HOLE
377"
3/16*
3/8
7/16“
PROPERTIES 15/30
Cable Diameter 0.186” +0.004” - 0.002” (4.72mm +0.13mm -0.05mm) 474
Minimum Sheave Diameter 14" (36 cm) Durzsgliam
Cable Stretch Coefficient 4.25 ft/Kft/Klbs (4.78 m/Km/5KN) :54,,
SOUR SERVICE
ELECTRICAL GEOTHERMAL
GREASELESS
Maximum Conductor Voltage 300 VDC FIBER OPTIC
Conductor AWG Rating 23 DYCAM
Minimum Insulation Resistance 1,500 MegaQ/Kft @ 500 VDC (457 MegaQ2/Km @ 500 VDC) SWAB LINES
Armor Electrical Resistance 6.7 Q/Kft (22.0 Q/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 3,100 lbs (13.8 KN)  Nominal
Maximum Suggested Working Tension 1,550 lbs (6.9 KN)
Number and Size of Wires
Inner Armor 18 x 0.0185” (0.470 mm)
Outer Armor 18 x 0.0248” (0.630 mm)
Average Wire Breaking Strength
Inner Armor 72.6 lbs (0.32 KN)
Outer Armor 130.5 Ibs (0.58 KN)
Cable
Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. Jacket in in
°F Type Thickness Construction Typical Typical Each Type Air Hy0
°C
1hr.Max 8hr.Max Cont. Max ,.::rln rrl:rIn g;k:: g;ﬂ: n:r:ﬂ lbs/Kft
Temp Temp Temp Kg/Km
300 275 250 0.0075 7x0.0085 22,5 40 0.040 60 49
SILLEREE B 135 121 Poly 0.191 7x0.216 738 131 1016 PO g9 74

»The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for
protection during shipping and storing. Wires are preformed.

» Conductors are “Water Blocked” to reduce water and gas migration.
P Core assembly - Copper strand consists of six wires around one center wire. Conductor resistance is measured at 68° F.

P The temperature rating assumes a normal gradient for both temperature and weight.

P All values shown are nominal or typical values.
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CASED HOLE
OPEN HOLE
377"
3/16“
3/8¢
7/16“
15/32"
AT4¢
DuraSlam
49"
.54”
SOUR SERVICE
GEOTHERMAL
GREASELESS
FIBER OPTIC
DYCAM
SWAB LINES

Cable Type

4H18RPP-SS

4H18-SS

3/16” (4.80 mm)
4-CONDUCTOR

STAINLESS STEEL WIRE

PROPERTIES

o

Cable Diameter
Minimum Sheave Diameter
Cable Stretch Coefficient

ELECTRICAL

0.186” +0.004” - 0.002"
14”
4.25 ft/Kft/Klbs

(4.72mm +0.13mm -0.05mm)
(36 cm)
(4.78 m/Km/5KN)

Maximum Conductor Voltage
Conductor AWG Rating
Minimum Insulation Resistance
Armor Electrical Resistance

300 vDC
23

1,500 MegaQ/Kft @ 500 VDC
6.7 Q/Kft

(457 MegaQ/Km @ 500 VDC)
(22.0 Q/Km)

MECHANICAL
Cable Breaking Strength
Ends Fixed 2,600 Ibs (11.6 KN) Nominal
Maximum Suggested Working Tension 1,300 lbs (5.8 KN)
Number and Size of Wires
Inner Armor 18 x 0.0185” (0.470 mm)
Outer Armor 18 x 0.0248” (0.630 mm)
Average Wire Breaking Strength
Inner Armor 63.2 Ibs (0.28 KN)
Outer Armor 131.5 Ibs (0.51 KN)
Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. Jacket in in
°F Type Thickness Construction Typical Typical Each  Type Air Hy0
°C
i i Q/Kft f/ft i
1hr.Max 8hr.Max Cont. Max nlerln nl::n Q;Km gf;m nl::n Ibs/ Kft
Temp Temp Temp Kg/Km
275 250 Pol 0.0075 7x0.0085 22,5 40 0.040 Pol 61 50
135 121 Y 0.191 7x0.216 73.8 131 1.016 y 91 75

»The armor wires are high tensile 316 Stainless Steel, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion
compound for protection during shipping and storing. Wires are preformed.

» Conductors are “Water Blocked” to reduce water and gas migration.

P Core assembly - Copper strand consists of six wires around one center wire. Conductor resistance is measured at 68° F.
» The temperature rating assumes a normal gradient for both temperature and weight.

P All values shown are nominal or typical values.
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7Q38

3/8” (9.60 mm)
7-CONDUCTOR

PROPERTIES
Cable Diameter 0.378” +0.005” - 0.002” (9.60mm +0.13mm -0.05mm)
Minimum Sheave Diameter 22" (56 cm)

Cable Stretch Coefficient

1.4 ft/Kft/Klbs

(1.57 m/Km/5KN)

ELECTRICAL
Maximum Conductor Voltage 1,100 VvDC
Conductor AWG Rating 20

Minimum Insulation Resistance

1,500 MegaQ/Kft @ 500 VDC

(457 MegaQ)/Km @ 500 VDC)

Armor Electrical Resistance 1.8 Q/Kft (5.9 QQ/Km)
MECHANICAL
Cable Breaking Strength

Ends Fixed 13,100 lbs (58.29 KN)  Nominal
Maximum Suggested Working Tension 6,550 lbs (29.15 KN)
Number and Size of Wires

Inner Armor 20 x 0.0358” (0.909 mm)

Outer Armor 20 x 0.0470” (1.194 mm)
Average Wire Breaking Strength

Inner Armor 286 lbs (1.27 KN)

Outer Armor 494 Ibs (2.19 KN)

Cable Type Core Description
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. Jacket
°F Type Thickness Construction Typical Typical Each Type
°C
i i Q/Kf f/f i
1hrMax 8hr.Max Cont Max m o G ol I
Temp Temp Temp
500 450 400 0.0160 7x0.0128 9.8 39 0.070
B 260 232 204 PFA (4064 7x0.325 322 121 1778 FEIFE

NAVIGATION
CASED HOLE
OPEN HOLE

377"

3/16“

3/8“

7/16

15/32"

AT74¢
DuraSlam

49"

.54”
SOUR SERVICE
GEOTHERMAL
GREASELESS
FIBER OPTIC
DYCAM
SWAB LINES

Cable Weight
in in
Air Hy0

Ibs/Kft
Kg/Km

256 211
387 315

> The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for
protection during shipping and storing. Wires are preformed.

P Conductors are “Water Blocked” to reduce water and gas migration. Conductor resistance is measured at 68° F.

P The temperature rating assumes a normal gradient for both temperature and weight.

P Center conductor construction is 7x0.0128”. The typical resistance is reduced by approximately 5 to 10% and the capacitance is
increased by approximately 5 to 10% in comparison to the outer conductors.

P> All values shown are nominal or typical values.
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NAVIGATION
CASED HOLE
OPEN HOLE

377"

3/16"

5/16"

3/8"

7/16"

15/32"

AT74"
DuraSlam

49"

54"
SOUR SERVICE
GEOTHERMAL
GREASELESS
FIBER OPTIC
DYCAM
SWAB LINES

Cable Type

7H42RP

7TH42RZ

7TH42

7/16” (10.82 mm)
7-CONDUCTOR

PROPERTIES

Cable Diameter
Minimum Sheave Diameter
Cable Stretch Coefficient

ELECTRICAL

0.426” +0.005” - 0.002”
24"
0.75 ft/Kft/Klbs

(10.82mm +0.13mm -0.05mm)
(61 cm)
(0.84 m/Km/5KN)

1 hr. Max

Maximum Conductor Voltage
Conductor AWG Rating
Minimum Insulation Resistance
Armor Electrical Resistance

1,000 VDC
20

1,500 MegaQ/Kft @ 500 VDC
1.2 Q/Kft

(457 MegaQ/Km @ 500 VDC)
(3.9 Q/Km)

MECHANICAL
Cable Breaking Strength
Ends Fixed 17,600 lbs (78.3 KN)  Nominal
Maximum Suggested Working Tension 8,800 lbs (39.2 KN)
Number and Size of Wires
Inner Armor 18 x 0.0425” (1.080 mm)
Outer Armor 18 x 0.0585” (1.490 mm)
Average Wire Breaking Strength
Inner Armor 404 lbs (1.80 KN)
Outer Armor 765 Ibs (3.40 KN)
Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. Tape in in
°F Type Thickness Construction Typical Typical Each Type Air Hy0
°C
i i Q/Kft f/ft i
8hr.Max  Cont. Max o o G el - GO Ibs/Kft
Temp Temp Temp Kg/Km
300 275 250 Pol 0.018 7x0.0128 9.8 53 0.074 Datron 309 256
149 135 121 Y 0.457 7X0.325 32.2 174 1.880 460 380
500 450 400 0.0180 7x0.0128 9.8 62 0.074 316 261
260 232 204 3135 0.457 7X0.325 322 203 1880 Dacron 7 3g9

»The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for protection
during shipping and storing. Wires are preformed.

» Core assembly - Conductors are bound with conductive tape and voids are filled with conductive paste and string.

» Conductors are “Water Blocked” to reduce water and gas migration. Conductor resistance is measured at 68° F.

» The temperature rating assumes a normal gradient for both temperature and weight.

» Center conductor construction is 7x0.0128”. The typical resistance is reduced by approximately 5 to 10% and the capacitance is
increased by approximately 5 to 10% in comparison to the outer conductors.

P All values shown are nominal or typical values.
» Dacron® does not withstand temperatures exceeding 300°F. Nomex® is available by customer request at time of order for additional

cost.
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7)J46 NAVIGATION
+ 15/32” (11.79 mm) CASED HOLE
' 7-CONDUCTOR OPEN HOLE
377"
3/16*
3/8
7/16"
PROPERTIES 15/32"
Cable Diameter 0.464” +0.005” - 0.002” (12.79mm +0.13mm -0.05mm) AT4¢
Minimum Sheave Diameter 26" (66 cm) DuraSlam
Cable Stretch Coefficient 0.77 ft/Kft/Kibs (0.87 m/Km/5KN) 'gi,,
SOUR SERVICE
ELECTRICAL GEOTHERMAL
Maximum Conductor Voltage 1,200 VDC GREASELESS
FIBER OPTIC
Conductor AWG Rating 20 DYCAM
Minimum Insulation Resistance 1,500 MegaQ/Kft @ 500 VDC (457 MegaQ)/Km @ 500 VDC) SWAB LINES
Armor Electrical Resistance 1.3 Q/Kft (4.3 QQ/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 19,100 lbs (85.0 KN)  Nominal
Maximum Suggested Working Tension 9,550 lbs (42.5 KN)
Number and Size of Wires
Inner Armor 24 x 0.0390” (0.991 mm)
Outer Armor 24 x 0.0495” (1.257 mm)
Average Wire Breaking Strength
Inner Armor 357 Ibs (1.59 KN)
Outer Armor 575 lbs (2.56 KN)
Cable
Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. Tape in in
°F Type Thickness Construction Typical Typical Each Type Air H50
°C
i i Q/KfF f/f i
1hrMax 8hr.Max Cont Max o o Al (A Ibs/ Kft
Temp Temp Temp Kg/Km
300 275 250 0.029 7x0.0128 9.8 40 0.096 321 265
AL 149 135 121 Poly 0.737 7X0.325 322 131 2438 Pacron g 395
0.016 0.070
7iaerxz 220 375 325 Camtame  ,'ns  1x0.0128 2 98 40 1778 pacron 340 281
216 191 163 ETFE 0.0115 7x0.325 322 131 0.096 507 419
0.330 2.438
FEP 0.016 0.061
7J46RTZ 500 450 400 0.406 7x0.0128 9.8 39 1778 Dacron 341 382
260 232 204 ETFE 0.0115 7X0.325 322 128  0.096 507 419
0.330 2.438

»The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for
protection during shipping and storing. Wires are preformed.

P Core assembly - Conductors are bound with conductive tape and voids are filled with conductive paste and string,.

P Conductors are “Water Blocked” to reduce water and gas migration. Conductor resistance is measured at 68° F.

P The temperature rating assumes a normal gradient for both temperature and weight.

P Center conductor construction is 6x0.0142” with a non-conductive center member. The typical capacitance is reduced by

approximately 5 to 10% and the capacitance is increased by approximately 5 to 10% in comparison to the outer conductors.

P> All values shown are nominal or typical values.

» Dacron® does not withstand temperatures exceeding 300°F. Nomex® is available by customer request at time of order for additional cost.
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NAVIGATION
CASED HOLE
OPEN HOLE

377"

3/16"

5/16"

3/8"

7/16"

15/32"

A74"
DuraSlam

49"

54"
SOUR SERVICE
GEOTHERMAL
GREASELESS
FIBER OPTIC
DYCAM
SWAB LINES

Cable Type

7H47RP-EHS

7H47RXZ-EHS

7H47RTZ-EHS

7HA47-EHS

0.474” (12.04 mm)
7-CONDUCTOR

Slammer

PROPERTIES

Cable Diameter
Minimum Sheave Diameter
Cable Stretch Coefficient

ELECTRICAL

0.474” +0.005” - 0.002”
327
0.63 ft/Kft/Klbs

(12.04mm +0.13mm -0.05mm)
(81 cm)
(0.71 m/Km/5KN)

Maximum Conductor Voltage
Conductor AWG Rating
Minimum Insulation Resistance
Armor Electrical Resistance

1,100 VDC

20

1,500 MegaQ)/Kft @ 500 VDC
1.1 Q/Kft

(457 MegaQ/Km @ 500 VDC)
(3.6 Q/Km)

MECHANICAL
Cable Breaking Strength
Ends Fixed 24,500 lbs (109 KN)  Nominal
Maximum Suggested Working Tension 12,250 Ibs (55 KN)
Number and Size of Wires
Inner Armor 18 x 0.0470” (1.194 mm)
Outer Armor 18 x 0.0655” (1.664 mm)
Average Wire Breaking Strength
Inner Armor 542 Ibs (2.4 KN)
Outer Armor 1,054 lbs (4.7 KN)
Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. Tape in in
°F Type Thickness Construction Typical Typical Each Type Air Hy0
°C
i i Q/Kft f/ft i
1h.Max 8hr.Max Cont Max o o A Ibs/Kft
Temp Temp Temp Kg/Km
300 275 250 B, 0.023 7x0.0128 9.8 a6 9% acon 372 308
149 135 121 0.584 7x0.325 322 151 : 554 458
Camtane  0.0115 0.061
420 375 325 0.292 7x0.0128 9.8 48 1549 pacron 385 318
216 191 163 ETFE 0.0115 7x0.325 322 157 0.084 573 474
0.292 2.134
FEP 0.0115 0.061
500 450 400 0.292 7x0.0128 9.8 46 1549  pacron 392 326
260 232 204 ETFE 0.0115 7x0.325 322 151 0.084 583 485
0.292 2.134

P The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for
protection during shipping and storing. Wires are preformed.

P Core assembly - Conductors are bound with conductive tape and voids are filled with conductive paste and string,.

P Conductors are “Water Blocked” to reduce water and gas migration. Conductor resistance is measured at 68° F.

P The temperature rating assumes a normal gradient for both temperature and weight.

P Center conductor construction is 6x0.0142” with a non-conductive center member. The typical capacitance is reduced by
approximately 5 to 10% and the capacitance is increased by approximately 5 to 10% in comparison to the outer conductors.

P> All values shown are nominal or typical values.

» Dacron® does not withstand temperatures exceeding 300 °F. Nomex® is available by customer request at time of order for additional

cost.
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S-H0004H 49 S NAVIGATION
I,;{QD _,f_;]j;.' \ 7 = E H ------------------------------
SO et . ) o) 0.490” (12.45 mm) CASED HOLE
PO E B )OS 7-CONDUCTOR OPEN HOLE
_;_l_il ] /'ﬁ-}_ 377"
00 DuraSlam 3/16"
NN 3/8"
7/16“
PROPERTIES 15/32"
Cable Diameter 0.490” +0.006” - 0.002” (12.45mm +0.15mm -0.05mm) AT4°
Minimum Sheave Diameter 25” (64 cm) DurzZIHam
Cable Stretch Coefficient 0.60 ft/Kft/Klbs (0.67 m/Km/5KN) :54,,
SOUR SERVICE
ELECTRICAL GEOTHERMAL
: GREASELESS
Maximum Conductor Voltage 1,200 VDC FIBER OPTIC
Conductor AWG Rating 20 DYCAM
- . . SWAB LINES
Minimum Insulation Resistance 1,500 MegaQ/Kft @ 500VDC (457 MegaQ)/Km @ 500 VDC)
Armor Electrical Resistance 1.0 Q/Kft (3.3 O/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 25,750 lbs (114.6 KN)  Nominal
Maximum Suggested Working Tension 12,875 Ibs (57.3 KN)
Number and Size of Wires
Inner Armor 20 x 0.0460” (1.127 mm)
Outer Armor 20 x 0.0620” (1.57 mm)
Average Wire Breaking Strength
Inner Armor 532 lbs (2.4 KN)
Outer Armor 966 Ibs (4.3 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. Jacket in in
°F Type Thickness Construction Typical Typical Each Type Air H50
°C
ThrMax 8hrMax Cont. Max o o 7 I Ibs/Kft
Temp Temp Temp Kg/Km
500 450 400 Az 00 7x00128 9.8 27 | Lo 409 338
H 0.330 d u .
e 232 204 eFE | 0.0100 7x0.325 322 89 0084 FTE o9 503

0.254 2.134

P> The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for
protection during shipping and storing. Wires are preformed.

P Conductors are “Water Blocked” to reduce water and gas migration. Conductor resistance is measured at 68° F.
P> The temperature rating assumes a normal gradient for both temperature and weight.

P Center conductor construction is 7x0.0142” with a non-conductive center member. The typical resistance is reduced by approximately 5 to
10% and the capacitance is increased by approximately 5 to 10% in comparison to the outer conductors.

P All values shown are nominal or typical values.
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NAVIGATION
CASED HOLE
OPEN HOLE

377"

3/16

3/8¢

7/16“

15/32"

AT4¢
DuraSlam

49"

.54”
SOUR SERVICE
GEOTHERMAL
GREASELESS
FIBER OPTIC
DYCAM
SWAB LINES

Cable Type

7Q49RXZZ-EEHS

7Q49RTZZ-EEHS

7Q49-EEHS

0.490” (12.45 mm)
7-CONDUCTOR

DuraSlam

PROPERTIES

Cable Diameter

0.490” +0.006" - 0.002”

(12.45mm +0.15mm -0.05mm)

Minimum Sheave Diameter 36" (91 cm)
Cable Stretch Coefficient 0.61 ft/Kft/Klbs (0.69 m/Km/5KN)
ELECTRICAL
Maximum Conductor Voltage 1,200 VDC
Conductor AWG Rating 20
Minimum Insulation Resistance 1,500 MegaQ/Kft @ 500VDC (457 MegaQ/Km @ 500 VDC)
Armor Electrical Resistance 1.0 Q/Kft (3.3 O/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 30,000 Ibs (133.5 KN) Nominal
Maximum Suggested Working Tension 15,000 Ibs (66.8 KN)
Number and Size of Wires
Inner Armor 20 x 0.0460” (1.47 mm)
Outer Armor 20 x 0.0620” (1.58 mm)
Average Wire Breaking Strength
Inner Armor 603 Ibs (2.7 KN)
Outer Armor 1,095 Ibs (4.9 KN)
Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. Jacket in in
°F Type Thickness Construction Typical Typical Each Type Air Hy0
°C
1hr.Max 8hr.Max Cont. Max rrl::n nlerln g;krf; gzrf; rrl::n lbs/Kft
Temp Temp Temp Kg/Km
Camt 0.0130 0.064
420 375 325 amane 9,330 7x0.0128 9.8 28 1626 EfFg = 405 335
216 191 121 ETFE 0.0100 7x0.325 322 92 0.084 603 498
0.254 2.134
FEP 0.0130 0.064
500 450 400 0.330 7x0.0128 9.8 27 1626  gpg 408 337
260 232 204 — 0.0100 7x0.325 32.2 89 0.084 607 502
0.254 2.134

P The armor wires are high tensile, Galvanized Extra Extra Improved Plow Steel (GEEIPS), and coated with anti-corrosion compound for
protection during shipping and storing. Wires are preformed.

P Conductors are “Water Blocked” to reduce water and gas migration. Conductor resistance is measured at 68° F.

P> The temperature rating assumes a normal gradient for both temperature and weight.

P> Center conductor construction is 7x0.0142” with a non-conductive center member. The typical resistance is reduced by approximately 5 to
10% and the capacitance is increased by approximately 5 to 10% in comparison to the outer conductors.

P All values shown are nominal or typical values.
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NAVIGATION

7Q54-EEHS

0.548” (13.92 mm) Céiiﬁ :gi
7-CONDUCTOR 27
DuraSlam ¥
3/8
7/16“
15/32"
PROPERTIES 414
DurasSl
Cable Diameter 0.548” £0.005" (13.92mm +0.13mm) R
Minimum Sheave Diameter 367 (92 cm) 54"
Cable Stretch Coefficient 0.5 ft/Kft/Klbs (0.56 m/Km/5KN) SOUR SERVICE
GEOTHERMAL
GREASELESS
ELECTRICAL FIBER OPTIC
Maximum Conductor Voltage 1,200 VDC DYCAM
Conductor AWG Rating 17 SWAB LINES
Minimum Insulation Resistance 1,500 MegaQ/Kft @ 500 VDC (457 MegaQ)/Km @ 500 VDC)
Armor Electrical Resistance 0.79 Q/Kft (2.59 Q/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 40,000 Ibs (178 KN)  Nominal
Maximum Suggested Working Tension 20,000 Ibs (89 KN)
Number and Size of Wires
Inner Armor 15 x 0.0680” (1.727 mm)
Outer Armor 24 x 0.0585” (1.486 mm)
Average Wire Breaking Strength
Inner Armor 1,317 lbs (5.9 KN)
Outer Armor 975 lbs (4.3 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. Jacket in in
°F Type Thickness Construction Typical Typical Each Type Air Hy0
°C
in Q/Kft pf/ft in
1hr.Max 8hr.Max Cont. Max Lt Q/Km pf/m Lt Ibs/Kft
Temp Temp Temp Kg/Km
FEP 0.0110  0049Comp. 5.4 34 0.071  mgTFE
R 500 450 400 0.979 1.811 532 440
7Q54CTZZ-LR-EEHS 260 232 204 ETFE 0.0105 1.245 Comp. 112 112 0.092 g:?;gg 792 654
0.267 2.344 .

P> The armor wires are high tensile, Galvanized Extra Extra Improved Plow Steel (GEEIPS), and coated with anti-corrosion compound
for protection during shipping and storing. Wires are preformed.

P Core assembly - Conductors are seven compacted copper wires.
» Conductor resistance is measured at 68 deg. F.
P The temperature rating assumes a normal gradient for both temperature and weight.

P> All values shown are nominal or typical values.
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NAVIGATION

CASED HOLE

1N22-S75

7/32” (5.69 mm)

Minimum Insulation Resistance
Armor Electrical Resistance

1,500 MegaQ/Kft @ 500 VDC
18.1 Q/Kft

ggi“;“s‘;;ﬁm MONOCONDUCTOR
7/32" CORROSION RESISTANT
1/4“
9/32“
5/16" PROPERTIES
GEOTHERMAL . - - -
GREASELESS Cable Diameter 0.224” +0.005” - 0.002 (5.69mm +0.13mm -0.05mm)
FIBER OPTIC Minimum Sheave Diameter 14" (36 cm)
DYCAM Cable Stretch Coefficient 3.12ft/Kft/Klbs (3.51 m/Km/5KN)
SWAB LINES
ELECTRICAL
Maximum Conductor Voltage 1,200 VDC
Conductor AWG Rating 18

(457 MegaQ/Km @ 500 VDC)
(61 Q/Km)

MECHANICAL
Cable Breaking Strength
Ends Fixed 4,700 lbs (20.9 KN) Nominal
Maximum Suggested Working Tension 2.350 lbs (10.45 KN)
Number and Size of Wires
Inner Armor 12 x 0.0310” (0.787 mm)
Outer Armor 18 x 0.0310” (0.787 mm)
Average Wire Breaking Strength
Inner Armor 181 Ibs (0.81 KN)
Outer Armor 181 lbs (0.81 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic  Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H0
°C
in in Q/Kft pf/ft in
1hr.Max 8hr.Max Cont. Max Ibs/Kft
Temp Temp Temp mm mm £/Km pf/m mm Kg/Km
500 450 400 0.0305 7x0.0159 6.7 43 0.108 98 81
PR L 232 204 2 0.775 7x0404 220 141 2743 146 120

P> While insulation is rated to 1-hour exposure of 500 °F, alloy armor wires may have reduced corrosion resistance at temperatures
above 350°F.

P The armor wires are made of corrosion resistant alloy steel suitable for low level H2S and CO2 environments.
P Conductor has nickel plated wires adhering to ASTMB355 Class 10 for increased corrosion resistance.

P Core assembly - Copper strand consists of six wires around one center wire. Conductor resistance is measured at 68 °F. Voids
in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

> SUPERSEAL, a special pressure seal agent, is applied between armor layers.
P The insulation temperature rating assumes a normal gradient for both temperature and weight.

P All values shown are nominal or typical values.
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PROPERTIES

1N22-S77

7/32” (5.69 mm)
MONOCONDUCTOR
CORROSION RESISTANT

0.224” +0.005” - 0.002”
14”
3.09ft/Kft/Klbs

Cable Diameter
Minimum Sheave Diameter
Cable Stretch Coefficient

(5.69mm +0.13mm -0.05mm)
(36 cm)
(3.5 m/Km/5KN)

NAVIGATION
CASED HOLE
OPEN HOLE
SOUR SERVICE
7/32%
1/4“
9/32“
5/16*
GEOTHERMAL
GREASELESS
FIBER OPTIC
DYCAM
SWAB LINES

ELECTRICAL
Maximum Conductor Voltage 1,200 VDC
Conductor AWG Rating 18
Minimum Insulation Resistance 1,500 MegaQ)/Kft @ 500 VDC (457 MegaQ)/Km @ 500 VDC)
Armor Electrical Resistance 18.9 Q/Kft (59.4 QO/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 4,900 lbs (21.8 KN)  Nominal
Maximum Suggested Working Tension 2.450 Ibs (10.9 KN)
Number and Size of Wires
Inner Armor 12 x 0.0310” (0.787 mm)
Outer Armor 18 x 0.0310” (0.787 mm)
Average Wire Breaking Strength
Inner Armor 189 Ibs (0.84 KN)
Outer Armor 189 lbs (0.84 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic  Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air Hy0
°C
in in Q/Kft pf/ft in
1hr.Max 8hr.Max Cont. Max Ibs/Kft
Temp Temp Temp mm mm £/Km pf/m mm Kg/Km
500 450 400 0.0305 7x0.0159 6.7 43 0.108 97 80
ENERELET | G 232 204 s 0.775 7x0.404 22 141 2743 144 119

» While insulation is rated to 1-hour exposure of 500 °F, alloy armor wires may have reduced corrosion resistance at temperatures

above 400°F.
» The armor wires are made of corrosion resistant alloy steel suitable for moderate
» Conductor has nickel plated wires adhering to ASTMB355 Class 10 for increased

P Core assembly - Copper strand consists of six wires around one center wire. Conductor resistance is measured at 68°F.

H2S and CO2 environments.

corrosion resistance.

P Voids in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

» SUPERSEAL, a special pressure seal agent, is applied between armor layers.
» The temperature rating assumes a normal gradient for both temperature and wei

P All values shown are nominal or typical values.

ght.
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P
Ir- I"~._ I‘- .fllf ™)
NAVIGATION 3 010 9/010
1N22-MP35N (/0000
CASED HOLE 7/32” (5.69 mm) I;.-.-f,'*.-;l,. [EE) (-fj/\
OPEN HOLE MONOCONDUCTOR \,.—_,ﬁ/f" 0 /- e
SOUR SERVICE OO A0
7/32¢ I ale
I\.___Izl/ |, A e i
1/4* D's KL -\_Ilk_/
9/32¢ e
5/16° PROPERTIES
GEOTHERMAL . - - -
GREASELESS Cable Diameter 0.224” +0.005” - 0.002 (5.69mm +0.13mm -0.05mm)
FIBER OPTIC Minimum Sheave Diameter 14”7 (36 cm)
DYCAM Cable Stretch Coefficient 2.9 ft/Kft/Klbs (3.3 m/Km/5KN)
SWAB LINES

1N22SA-MP35N

Cable Type

ELECTRICAL

Maximum Conductor Voltage
Conductor AWG Rating
Minimum Insulation Resistance
Armor Electrical Resistance

1,200 VDC

18

1,500 MegaQ/Kft @ 500 VDC
22.0 Q/Kft

(457 MegaQ)/Km @ 500 VDC)
(72 Q/Km)

MECHANICAL
Cable Breaking Strength
Ends Fixed 5,200 lbs (23.14 KN)  Nominal
Maximum Suggested Working Tension 2,600 lbs (11.57 KN)
Number and Size of Wires
Inner Armor 12 x 0.0310” (0.787 mm)
Outer Armor 18 x 0.0310” (0.787 mm)
Average Wire Breaking Strength
Inner Armor 204 Ibs (0.91 KN)
Outer Armor 204 lbs (0.91 KN)
Core Description Cable Weight
Temperature Rating Plastic  Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H0
°C
in in Q/Kft pf/ft in
1hr.Max 8hr.Max Cont. Max Ibs/Kft
Temp Temp Temp mm mm £/Km pf/m mm Kg/Km
500 450 400 PFA 0.0305 7x0.0159 6.7 43 0.108 101 84
260 232 204 0.075 7x0.404 22 141 2.743 150 124

» While insulation is rated to 1-hour exposure of 500 °F, alloy armor wires may have reduced corrosion resistance at
temperatures above 450°F.

» The armor wires are made of corrosion resistant alloy steel suitable for extreme H2S and CO2 environments.

» Conductor has nickel plated wires adhering to ASTMB355 Class 10 for increased corrosion resistance.

» Core assembly - Copper strand consists of six wires around one center wire. Conductor resistance is measured at 68° F.
Voids in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

» SUPERSEAL, a special pressure seal agent, is applied between armor layers.

» The temperature rating assumes a normal gradient for both temperature and weight.

» All values shown are nominal or typical values.
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"
oS 1N25-S75
T, F I o -
o 00} N25-S75 naveanon
AAS oo {‘:/\ 1/4” (6.55 mm) CASED HOLE
OO &8 OO MONOCONDUCTOR OPEN HOLE
o wd ) Y /_"-\.
OO L0 CORROSION RESISTANT Sou i
QUL 7/32¢
.I'\.. .r"/ ‘II-':-.: .\'i. .--'I . 1/4“
A 9/32¢
5/16*
PROPERTIES GEOTHERMAL
Cable Diameter 0.258” +0.005” - 0.002” (6.55mm +0.13mm -0.05mm) GREASELESS
Minimum Sheave Diameter 14~ (36 cm) F'BERD?(E;:\(A:
Cable Stretch Coefficient 2.28 ft/Kft/Klbs (2.562 m/Km/5KN) SWAB LINES
ELECTRICAL
Maximum Conductor Voltage 1,200 VDC
Conductor AWG Rating 16

Minimum Insulation Resistance

1,500 MegaQ/Kft @ 500VDC

(457 Mega)/Km @ 500VDC)

Armor Electrical Resistance 13.9 Q/Kft (45.6 Q/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 6,200 Ibs (26.7 KN)  Nominal
Maximum Suggested Working Tension 3,100 lbs (13.8 KN)
Number and Size of Wires
Inner Armor 12 x 0.0358” (0.909 mm)
Outer Armor 18 x 0.0358” (0.909 mm)
Average Wire Breaking Strength
Inner Armor 242 lbs (1.10 KN)
Outer Armor 242 Ibs (1.10 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic  Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H50
°C
in in Q/Kft pf/ft in
1hr.Max 8hr.Max Cont. Max Ibs/Kft
Temp Temp Temp mm mm £/Km pf/m mm Kg/Km
500 450 400 0.032 19x0.0119 4.6 53 0.123 131 108
PRSI | o 232 204 i 0.813 19x0.302 151 174 3124 194 161

P> While insulation is rated to 1-hour exposure of 500 °F, alloy armor wires may have reduced corrosion resistance at temperatures
above 350°F.

P The armor wires are made of corrosion resistant alloy steel suitable for low level H2S and CO2 environments.
P Conductor has nickel plated wires adhering to ASTMB355 Class 10 for increased corrosion resistance.

P Core assembly - Copper strand consists of six wires around one center wire. Conductor resistance is measured at 68 °F. Voids
in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

» SUPERSEAL, a special pressure seal agent, is applied between armor layers.
P The insulation temperature rating assumes a normal gradient for both temperature and weight.

P> All values shown are nominal or typical values.
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/_\"x._zll\_,):'r._-\|
NAVIGATION 1 2 5 s ~NT T
------------------------------ N25-S77 OO0,
(X < .
CASED HOLE 1/4” (6.55 mm) S a'f oo \'F)I“r:”{\
OPEN HOLE MONOCONDUCTOR '_,_: e %f%g -:;//(_-:
SOUR'SERVICE CORROSION RESISTANT A }(., AN
7/32 :\ .f"\l-’.'s'_\_ .:I"".r"."*:.\ )I
1/4u I‘-. .r"_/ _;II-'? .\_:\. .--'I
9/32¢ o
5/16" PROPERTIES
GEOTHERMAL . " ” ”
GREASELESS Cable Diameter 0.258” +0.005” - 0.002 (6.55mm +0.13mm -0.05mm)
FIBER OPTIC Minimum Sheave Diameter 14” (36 cm)
DYCAM Cable Stretch Coefficient 2.27 ft/Kft/Klbs (2.55 m/Km/5KN)
SWAB LINES
ELECTRICAL
Maximum Conductor Voltage 1,200 VDC
Conductor AWG Rating 16

Minimum Insulation Resistance
Armor Electrical Resistance

1,500 MegaQ/Kft @ 500 VDC
14.1 Q/Kft

(457 MegaQ)/Km @ 500 VDC)
(46.3 Q/Km)

MECHANICAL
Cable Breaking Strength
Ends Fixed 6,500 Ibs (29.8 KN)  Nominal
Maximum Suggested Working Tension 3,250 lbs (14.46 KN)
Number and Size of Wires
Inner Armor 12 x 0.0358” (0.909 mm)
Outer Armor 18 x 0.0358” (0.909 mm)
Average Wire Breaking Strength
Inner Armor 252 Ibs (1.12 KN)
Outer Armor 252 lbs (1.12 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H20
°C
i i Q/Kft f/ft i
1hr.Max 8hr.Max Cont. Max rrl::n nlerl'n Q;Km gf;m rrl::n Ibs/ Kft
Temp Temp Temp Kg/Km
500 450 400 0.032 19x0.0119 4.6 53 0.123 129 106
Db L g 232 204 2 0.0813 19x0.302 151 174 3124 191 158

» While insulation is rated to 1-hour exposure of 500 °F, alloy armor wires may have reduced corrosion resistance at
temperatures above 400°F.

» The armor wires are made of corrosion resistant alloy steel suitable for moderate H2S and CO2 environments.

P Conductor has nickel plated wires adhering to ASTMB355 Class 10 for increased corrosion resistance.

P Core assembly - Copper strand consists of six wires around one center wire. Conductor resistance is measured at 68°F.
P Voids in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

» SUPERSEAL, a special pressure seal agent, is applied between armor layers.

P> The temperature rating assumes a normal gradient for both temperature and weight.

P All values shown are nominal or typical values.
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PROPERTIES

1N29-S75

9/32” (7.32 mm)
MONOCONDUCTOR
CORROSION RESISTANT

Cable Diameter
Minimum Sheave Diameter
Cable Stretch Coefficient

ELECTRICAL

0.288” +0.005” - 0.002”
16”
1.88 ft/Kft/Klbs

(7.32mm +0.13mm -0.05mm)
(41 cm)
(2.112 m/Km/5KN)

Maximum Conductor Voltage
Conductor AWG Rating
Minimum Insulation Resistance
Armor Electrical Resistance

1,500 VDC

16

1,500 MegaQ/Kft @ 500 VDC
11.2 Q/Kft

(457 MegaQ/Km @ 500VDC)
(36.8 Q/Km)

NAVIGATION
CASED HOLE
OPEN HOLE
SOUR SERVICE
7/32*
1/4“
9/32¢
5/16*
GEOTHERMAL
GREASELESS
FIBER OPTIC
DYCAM
SWAB LINES

MECHANICAL
Cable Breaking Strength
Ends Fixed 7,800 Ibs (34.7 KN)  Nominal
Maximum Suggested Working Tension 3.900 lbs (17.35 KN)
Number and Size of Wires
Inner Armor 12 x 0.0400” (1.016 mm)
Outer Armor 18 x 0.0400” (1.016 mm)
Average Wire Breaking Strength
Inner Armor 302 Ibs (1.34 KN)
Outer Armor 302 Ibs (1.34 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H20
°C
i i Q/Kft f/ft i
1hr.Max 8hr.Max Cont. Max nl1|r1‘n nl::n Q;Km gf;m nl::n Ibs/ Kft
Temp Temp Temp Kg/Km
FEP 0.017 19x0.0128 4.0 48 e
e e 500 450 400 0.432 19x0.325 131 By | 2 [ 2 —
B 260 232 204
0.136
ETFE 0.019 3.454
0.483 :

» While insulation is rated to 1-hour exposure of 500 °F, alloy armor wires may have reduced corrosion resistance at temperatures

above 350°F.

» The armor wires are made of corrosion resistant alloy steel suitable for low level H2S and CO2 environments.

P Conductor has nickel plated wires adhering to ASTMB355 Class 10 for increased corrosion resistance.

P Core assembly - Copper strand consists of six wires around one center wire. Conductor resistance is measured at 68 °F. Voids
in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

> SUPERSEAL, a special pressure seal agent, is applied between armor layers.

P The insulation temperature rating assumes a normal gradient for both temperature and weight.

P> All values shown are nominal or typical values.
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NAVIGATION 1N29-S77

CASED HOLE 9/32” (7.32 mm)
OPEN HOLE MONOCONDUCTOR
SOURISERYIGH CORROSION RESISTANT
7/32¢
1/4“
9/32“
5/16* PROPERTIES
GEOTHERMAL Cable Diameter 0.288” +0.005" - 0.002” (7.32mm +0.13mm -0.05mm)
GREASELESS Mini sh Di " 16" a1
FIBER OPTIC inimum Sheave Diameter (41 cm)
DYCAM Cable Stretch Coefficient 1.87ft/Kft/Klbs (2.101 m/Km/5KN)
SWAB LINES
ELECTRICAL
Maximum Conductor Voltage 1,500 VDC
Conductor AWG Rating 16
Minimum Insulation Resistance 1,500 MegaQ/Kft @ 500 VDC (457 MegaQ)/Km @ 500VDC)
Armor Electrical Resistance 11.3 Q/Kft (37.1 Q/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 8,100 lbs (36.0 KN)  Nominal
Maximum Suggested Working Tension 4,050 lbs (18.0 KN)
Number and Size of Wires
Inner Armor 12 x 0.0400” (1.016 mm)
Outer Armor 18 x 0.0400” (1.016 mm)
Average Wire Breaking Strength
Inner Armor 314 lbs (1.40 KN)
Outer Armor 314 Ibs (1.40 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H0
°C
in in Q/Kft pf/ft in
1hr.Max 8hr.Max Cont. Max Ibs/Kft
Temp Temp Temp mm mm £/Km pf/m mm Kg/Km
0.017 0.098
FEP 0.432 2.489
500 450 400 19x0.0128 4.0 48 159 131
AN29WTZ-ST7 260 232 204 EFE 0019 190325 131 157 0136 235 195
0.483 3.454

P> While insulation is rated to 1-hour exposure of 500 °F, alloy armor wires may have reduced corrosion resistance at temperatures
above 400°F.

> The armor wires are made of corrosion resistant alloy steel suitable for moderate H2S and CO2 environments.

P Conductor has nickel plated wires adhering to ASTMB355 Class 10 for increased corrosion resistance.

P Core assembly - Copper strand consists of six wires around one center wire. Conductor resistance is measured at 68°F.
P Voids in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

> SUPERSEAL, a special pressure seal agent, is applied between armor layers.

P The temperature rating assumes a normal gradient for both temperature and weight.

P All values shown are nominal or typical values.
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Y
XA O 1N32-S75 NAVIGATION
LA N = R
P Ty - Y
(00" N0 0] 5/16” (8.18 mm) CASED HOLE
QI ooy L) MONOCONDUCTOR OPEN HOLE
A 7;-\_H A N CORROSION RESISTANT SOUR SERVICE
\'__/\_{:.\"/_: - \'__'.' 7/32“
LA e 1/4
e 9/32¢
PROPERTIES 5/16*
. GEOTHERMAL
Cable Diameter 0.322”7 +0.005” - 0.002” (8.18mm +0.13mm -0.05mm) GREASELESS
Minimum Sheave Diameter 18” (46 cm) FIBER OPTIC
Cable Stretch Coefficient 1.59 ft/Kft/Klbs (1.787 m/Km/5KN) DYCAM
SWAB LINES
ELECTRICAL
Maximum Conductor Voltage 1,500 VDC
Conductor AWG Rating 15
Minimum Insulation Resistance 1,500 MegaQ)/Kft @ 500VDC (457 Megal)/Km @ 500VDC)
Armor Electrical Resistance 9.0 Q/Kft (29.5 Q/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 9,700 lbs (43.16 KN)  Nominal
Maximum Suggested Working Tension 4,850 lbs (21.58 KN)
Number and Size of Wires
Inner Armor 12 x 0.0445” (1.430 mm)
Outer Armor 18 x 0.0445” (1.430 mm)
Average Wire Breaking Strength
Inner Armor 373.4 lbs (1.66 KN)
Outer Armor 373.4 Ibs (1.66 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air Hy0
°G
1hr.Max 8hr.Max Cont. Max rrl::n nlerln 8;&:; gzrf;: nl::n lbs/ Kft
Temp Temp Temp Kg/Km
FEP 0.0245 0.120
ol rol Bs00 450 400 0.622 19x0.0142 32 45 3048 201 166
260 232 204 0.0175 19x0361 105 148 01455 299 247
3132 0.444 3.037

P> While insulation is rated to 1-hour exposure of 500 °F, alloy armor wires may have reduced corrosion resistance at temperatures

above 350°F.

P The armor wires are made of corrosion resistant alloy steel suitable for low level H2S and CO2 environments.

P Conductor has nickel plated wires adhering to ASTMB355 Class 10 for increased corrosion resistance.

»>Core assembly - Copper strand consists of six wires around one center wire. Conductor resistance is measured at 68 °F. Voids
in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

» SUPERSEAL, a special pressure seal agent, is applied between armor layers.

P The insulation temperature rating assumes a normal gradient for both temperature and weight.

P> All values shown are nominal or typical values.
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NAVIGATION
CASED HOLE
OPEN HOLE
SOUR SERVICE
7/32
1/4
9/32¢
5/16“
GEOTHERMAL
GREASELESS
FIBER OPTIC
DYCAM
SWAB LINES

1N32-S77

5/16” (8.18 mm)
MONOCONDUCTOR

CORROSION RESISTANT

PROPERTIES

Cable Diameter

Minimum Sheave Diameter
Cable Stretch Coefficient

ELECTRICAL

0.322” +0.005” - 0.002”

18"
1.58 ft/Kft/Klbs

(8.18mm +0.13mm -0.05mm)

(46 cm)

(1.775 m/Km/5KN)

Maximum Conductor Voltage
Conductor AWG Rating
Minimum Insulation Resistance

1,500 VDC
15
1,500 MegaQy/Kft @ 500 VDC

(457 MegaQ)/Km @ 500VDC)

Armor Electrical Resistance 9.1 Q/Kft (29.9 Q/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 10,000 Ibs (44.50 KN)  Nominal
Maximum Suggested Working Tension 5,000 lbs (22.25 KN)
Number and Size of Wires
Inner Armor 12 x 0.0445” (1.230 mm)
Outer Armor 18 x 0.0445” (1.430 mm)
Average Wire Breaking Strength
Inner Armor 388.8 Ibs (1.73 KN)
Outer Armor 388.8 Ibs (1.73 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air Hy0
°C
1hrMax 8hrMax ContMax mm i e | B Ibs/Kft
Temp Temp Temp Kg/Km
FEP 0.0245 0.120
INz2wTZS77 500 450 400 0.622 19x0.0142 32 45 3048 198 163
260 232 204 0.0175 19x0.361 10.5 148 04155 294 243
EE 0.444 3.037

P> While insulation is rated to 1-hour exposure of 500 °F, alloy armor wires may have reduced corrosion resistance at
temperatures above 400°F.

P> The armor wires are made of corrosion resistant alloy steel suitable for moderate H2S and CO2 environments.

P Conductor has nickel plated wires adhering to ASTMB355 Class 10 for increased corrosion resistance.

P Core assembly - Copper strand consists of six wires around one center wire. Conductor resistance is measured at 68°F.

P Voids in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

> SUPERSEAL, a special pressure seal agent, is applied between armor layers.

P> The temperature rating assumes a normal gradient for both temperature and weight.

P All values shown are nominal or typical values.
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GeoSteam™

T1VINHIH1039



NAVIGATION
CASED HOLE
OPEN HOLE
SOUR SERVICE
GEOTHERMAL
7/32¢
5/16*
15/32
GREASELESS
FIBER OPTIC
DYCAM
SWAB LINES

40

1N22

7/32” (5.69 mm)

MONOCONDUCTOR
™
GeoSteam
PROPERTIES
Cable Diameter 0.224” +0.005” - 0.002” (5.69mm +0.13mm -0.05mm)
Minimum Sheave Diameter 14” (36 cm)
Cable Stretch Coefficient 2.5 ft/Kft/Klbs (2.81 m/Km/5KN)
ELECTRICAL
Maximum Conductor Voltage 1,200 VDC
Conductor AWG Rating 16
Minimum Insulation Resistance 1,500 MegaQ/Kft @ 500 VDC (457 MegaQ)/Km @ 500VDC)
Armor Electrical Resistance 4.4 Q/Kft (14.4 QO/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 5,600 lbs (24.9 KN)  Nominal
Maximum Suggested Working Tension 2,800 Ibs (12.45 KN)
Number and Size of Wires
Inner Armor 12 x 0.0310” (0.787 mm)
Outer Armor 18 x 0.0310” (0.787 mm)
Average Wire Breaking Strength
Inner Armor 215 lbs (0.96 KN)
Outer Armor 215 Ibs (0.96 KN)
Cable
Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H20
°C
1hr.Max 8hr.Max Cont. Max nl1'r‘n nl1lr1n gﬂg: gz:: nl1'r‘n lbs/Kft
Temp Temp Temp Kg/Km
600 550 500 0.0245 19x0.0119 4.7 55 0.108 97 80
ORI 288 260 — 0.662 19:0302 154 190 2743 144 119

»The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound
for protection during shipping and storing. Wires are preformed.

» Conductor has nickel plated wires adhering to ASTMB355 Class 10 for increased corrosion resistance.

P Core assembly - Copper strand consists of a total of nineteen wires. Conductor resistance is measured at 68° F. Voids
in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

» SUPERSEAL, a special pressure seal agent, is applied between armor layers.
» The temperature rating assumes a normal gradient for both temperature and weight.
P All values shown are nominal or typical values.



PROPERTIES

1N32

5/16” (8.18 mm)
MONOCONDUCTOR

GeoSteam™

Cable Diameter

Minimum Sheave Diameter

Cable Stretch Coefficient

ELECTRICAL

0.322” +0.005” - 0.002”
18"
1.2 ft/Kft/Klbs

(8.18mm +0.13mm -0.05mm)
(46 cm)
(1.35 m/Km/5KN)

Maximum Conductor Voltage

Conductor AWG Rating

Minimum Insulation Resistance

Armor Electrical Resistance

1,500 VDC

15

1,500 MegaQ/Kft @ 500 VDC
2.1 Q/Kft

(457 MegaQ/Km @ 500 VDC)
(6.9 Q/Km)

NAVIGATION
CASED HOLE
OPEN HOLE
SOUR SERVICE
GEOTHERMAL
7/32¢
5/16
15/32*
GREASELESS
FIBER OPTIC
DYCAM
SWAB LINES

MECHANICAL
Cable Breaking Strength
Ends Fixed 12,000 lbs (53.4 KN) Nominal
Maximum Suggested Working Tension 6,000 Ibs (26.7 KN)
Number and Size of Wires
Inner Armor 12 x 0.0445” (1.130 mm)
Outer Armor 18 x 0.0445” (1.230 mm)
Average Wire Breaking Strength
Inner Armor 442 \bs (1.97 KN)
Outer Armor 442 Ibs (1.97 KN)
Cable
Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H20
°C
i i Q/Kft f/ft i
1hr.Max 8hr.Max Cont. Max n!::n nl1'r‘n Q;Km gf;m n!::n lbs/Kft
Temp Temp Temp Kg/Km
600 550 500 0.0421 19x0.0142 3.2 46 0.155 195 161
INISWON B 288 260 ECA 1067 190361 105 151 3937 200 240

P The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for
protection during shipping and storing. Wires are preformed.

P Conductor has nickel plated wires adhering to ASTMB355 Class 10 for increased corrosion resistance.

» Core assembly - Copper strand consists of a total of nineteen wires. Conductor resistance is measured at 68° F. Voids in the
copper strand are filled with a water-blocking agent to reduce water and gas migration.

> SUPERSEAL, a special pressure seal agent, is applied between armor layers.
P The temperature rating assumes a normal gradient for both temperature and weight.
P All values shown are nominal or typical values.
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NAVIGATION
CASED HOLE
OPEN HOLE
SOUR SERVICE
GEOTHERMAL
7/32¢
5/16"
15/32"
GREASELESS
FIBER OPTIC
DYCAM
SWAB LINES

Cable
Type

7J46SGG

7146

15/32” (11.79 mm)
7-CONDUCTOR

GeoSteam™

PROPERTIES

Cable Diameter
Minimum Sheave Diameter
Cable Stretch Coefficient

ELECTRICAL

0.464” +0.005" - 0.002”
26"
0.77 ft/Kft/Klbs

(12.79mm +0.13mm -0.05mm)
(66 cm)
(0.87 m/Km/5KN)

Maximum Conductor Voltage
Conductor AWG Rating
Minimum Insulation Resistance
Armor Electrical Resistance

1,200 VDC
20

1,500 MegaQ/Kft @ 500 VDC
1.3 Q/Kft

(457 MegaQ)/Km @ 500 VDC)
(4.3 Q/Km)

1 hr. Max

MECHANICAL
Cable Breaking Strength
Ends Fixed 19,100 lbs (85.0 KN)  Nominal
Maximum Suggested Working Tension 9,550 Ibs (42.5 KN)
Number and Size of Wires
Inner Armor 24 x 0.0390” (0.991 mm)
Outer Armor 24 x 0.0495” (1.257 mm)
Average Wire Breaking Strength
Inner Armor 357 lbs (1.51 KN)
Outer Armor 575 lbs (2.56 KN)
Core Description Cable Weight
Temperature Rating Plastic  Insulation Copper Res Cap. 0.D. Jacket in in
°F Type Thickness Construction Typical Typical Each Type Air Hy0
°C
in in Q/Kft pf/ft in
8 hr.Max Cont. Max Ibs/Kft
Temp Temp Temp mm mm £/Km pf/m mm Kg/Km
550 500 ECA 0.0290 7x0.0128 111 40 0.096 Eca 363 300
288 260 0.737 7x0.325 36.4 131 2438 540 446

P> The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with anti-corrosion compound for
protection during shipping and storing. Wires are preformed and cables are post-tensioned.

P> The Nickel coated copper wires are made of ASTM3555 Class 10 and they are used to increase corrosion protection conductors.

P Core assembly - Copper strand consists of six wires around one center wire and are “water blocked” to reduce water and gas
migration. Conductor resistance is measured at 68 deg. F.

P> The temperature rating assumes a normal gradient for both temperature and weight.

P Center conductor construction is 6x0.0142” with a non-conductive center member. The typical resistance is reduced by
approximately 5 to 10% and the capacitance is increased by approximately 5 to 10% in comparison to the outer conductors.

P> All values shown are nominal or typical values.
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ECOSEAL®

$S313ASV3HO



NAVIGATION

FIBER OPTIC
DYCAM

1Q36-EHS

CASED HOLE ®
OPEN HOLE Ecos EAL
SOUR SERVICE 0.359” (9.12 mm)
GEOTHERMAL MONOCONDUCTOR
GREASELESS

S PROPERTIES

Cable Diameter

0.359” +0.004"” - 0.002”

9.12mm +0.05mm -0.05mm)

Minimum Insulation Resistance
Armor Electrical Resistance

1,500 MegaQ/Kft @ 500 VDC
4.5 Q/Kft

(
SWAB LINES Cable Armor Diameter 0.315” +0.005” - 0.002” (8.00mm +.127mm -0.05mm)
Minimum Sheave Diameter 26" (66 cm)
Cable Stretch Coefficient 1.55 ft/Kft/Klbs (1.74 m/Km/5KN)
Cable Coefficient of Friction 0.2
ELECTRICAL
Maximum Conductor Voltage 1,500 VDC
Conductor AWG Rating 15

(457 MegaQ)/Km @ 500 VDC)
(14.76 Q/Km)

MECHANICAL
Cable Breaking Strength
Ends Fixed 8,500 lbs (40.0 KN) Nominal
Maximum Suggested Working Tension 5,000 lbs (24.0 KN)
Number and Size of Wires
Inner Armor 11 x0.0470” (1.194 mm)
Outer Armor 14 x 3W Symmetrical Strand .0430” (1.092 mm)
Average Wire Breaking Strength
Inner Armor 542 lbs (2.4 KN)
Outer Armor 191 Ibs (0.85 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. Jacket in in
°F Type Thickness Construction Typical Typical Each 0.D. Air Hy0
°C M-ETFE
in in Q/Kft  pf/ft in in Ibs/Kft
1hr.Max 8hr.Max Cont. Max mm mm Q/Km pf/m mm mm Kg/Km
Temp Temp Temp
S o
400 375 350 . 19x0.0142 28 54 - 0.356 171 141
1Q36PTZEHSIZZ 504 191 177 0.019 190361 92 177 0136 9042 232 168
ETFE o483 3454

P The EcoSeal® features a “double-seal” technology consisting of an inner polymer sleeve between the inner and outer armors, and a specially

formulated outer polymer jacket.
» Core assembly - Copper strand consists of nineteen wires around one center wire. Conductor resistance is measured at 68 °F.
> The temperature rating assumes a normal gradient for both temperature and weight.
P All values shown are nominal or typical values.

» Not recommended for use in any sour and / or corrosive environment.
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2Q37-EHS NAVIGATION
ECOSEAL® s

0.374” (9.50 mm) SOUR SERVICE
COAXIAL CABLE GEOTHERMAL
GREASELESS
EcoSeal
PROPERTIES FIBER OPTIC
Jacketed Cable Diameter 0.374” £0.005” (9.50mm £0.13mm DYCAM
Cable Armor Diameter 0.337” +0.005" -0.002" (8.56 mm +0.13 -0.05 mm) SWAB LINES
Minimum Sheave Diameter 26" (66 cm)
Cable Stretch Coefficient 2.1 ft/Kft/Klbs (2.36Mm/Km/5KN)
Cable Coefficient of Friction 0.2
ELECTRICAL
Maximum Conductor Voltage 1,500 VDC Central Conductor
1,000 VDC Server Conductor
Conductor AWG Rating 14 Central Conductor
16 Server Conductor
Minimum Insulation Resistance 1.5 GQ/kft @500 VDC (5.0 GQ/kft @500 VDC)
Armor Electrical Resistance 3.4 Q/Kft (11.3 Q/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 8,200 lbs (36.5 KN)  Nominal
Maximum Suggested Working Tension 5,000 Ibs (22.2 KN)
Number and Size of Wires
Inner Armor 21 x0.028” (0.711 mm)
Outer Armor 14 x 3W Strand 0.043” (1.092 mm)
Average Wire Breaking Strength
Inner Armor 210 lbs (0.94 KN)
Outer Armor 318 Ibs (1.41 KN)
Cable Type Core Description Jacket Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. Type in in
°F Type Thickness Construction Typical Typical Each Air H0
°C
1hr.Max 8hr.Max Cont Max in in Q/Kft  pf/ft in L7
Temp Temp Temp mm mm Q/Km pf/m mm Al
0.025
FEP 28 54 0.117
0.635 Compacted
0.067 (7 wires) 2 by | 2z
ETFE 1.702 (7 wires) M-ETFE
400 375 350 0.013 41 175 0.159 167 138
2Q37CTZZEHStZZ 5, 191 177 0.330 133 575 4.038 248 205
METFE  ¢012 45 x 0.0080 0.183
0.305 45x0.203 4.648

P> The EcoSeal® features a “double-seal” technology consisting of an inner polymer sleeve between the inner and outer armors, and a
specially formulated outer polymer jacket.

» Core assembly - Copper strand consists of a total of seven wires and then a coaxial arrangement 45 x 0.0080. Conductor resistance
is measured at 68 deg. F. Voids in the copper strand are filled with a water-blocking agent to reduce water and gas migration.

P The temperature rating assumes a normal gradient for both temperature and weight.
» All values shown are nominal or typical values.

P Not recommended for use in any sour and / or corrosive environment.
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NAVIGATION
CASED HOLE
OPEN HOLE
SOUR SERVICE
GEOTHERMAL
GREASELESS
FIBER OPTIC

1/4*

5/16“

.36
DYCAM
SWAB LINES

48

1Q25-FO

1/4” (6.55 mm)
MONOCONDUCTOR
FIBER OPTIC

PROPERTIES

Cable Diameter
Minimum Sheave Diameter
Cable Stretch Coefficient

ELECTRICAL

0.249” +0.005” - 0.002”
16"
1.8 ft/Kft/Klbs

(6.32mm +0.13mm -0.05mm)
(41 cm)
(2.02 m/Km/5KN)

Maximum Conductor Voltage
Conductor AWG Rating
Minimum Insulation Resistance
Armor Electrical Resistance

1,000 VDC

19

1,500 MegaQ/Kft @ 500VDC
3.3 Q/Kft

(457 MegaQ)/Km @ 500VDC)
(10.8 Q/Km)

MECHANICAL
Cable Breaking Strength
Ends Fixed 6,600 lbs (29.37 KN)  Nominal
Maximum Suggested Working Tension 3,300 Ibs (14.68 KN)
Number and Size of Wires
Inner Armor 12 x 0.0310” (0.787 mm)
Outer Armor 14 x 0.0425” (1.080 mm)
Average Wire Breaking Strength
Inner Armor 204 Ibs (0.91 KN)
Outer Armor 383 lbs (1.71 KN)
Cable Type Core Description
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in
°F Type Thickness Construction Typical Typical Each Air
°C
in in Q/Kft pf/ft in
1hr.Max 8hr.Max Cont. Max Ibs/Kft
Temp Temp Temp mm mm £/Km pf/m mm Kg/Km
500 450 400 0.023 18x0.0085 8.5 78 0.109 117
P PAAY 260 232 204 = 0584 279 256 2770 175

Cable Weight

» Number, type and temperature rating of fiber optic elements is dependent on customer request.

» While insulation is rated to 1-hour exposure of 500 °F, the fiber optic element in the cable will dictate the maximum

operating temperature for the cable.

» Fiber in metal tube (FIMT): stainless steel OD of 0.046 in. (1.17 mm). Extra fiber length (EFL) is specified by customer

request and subject to manufacturing capabilities.

» Attenuation increase in the fiber optic under loaded conditions may vary.

» The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with an anticorrosion

compound for protection during shipping and storing. Wires are preformed.
» Conductor resistance is measured at 68 °F. Voids in the copper strand are filled with a water-blocking agent to reduce

water and gas migration.

P All values shown are nominal or typical values.



1Q25-FO-S75

1/4” (6.35 mm)
MONOCONDUCTOR

PROPERTIES

FIBER OPTIC

CORROSION RESISTANT

Cable Diameter
Minimum Sheave Diameter
Cable Stretch Coefficient

0.249” +0.005” - 0.002”
16"
2.0 ft/Kft/Klbs

(6.32mm +0.13mm -0.05mm)
(41 cm)
(2.3 m/Km/5KN)

ELECTRICAL
Maximum Conductor Voltage 1,000 VDC
Conductor AWG Rating 19

Minimum Insulation Resistance
Armor Electrical Resistance

1,500 MegaQ/Kft @ 500VDC
15.6 Q/Kft

(457 MegaQ)/Km @ 500VDC)
(51.2 QO/Km)

MECHANICAL
Cable Breaking Strength
Ends Fixed 5,900 Ibs (26.25 KN)  Nominal
Maximum Suggested Working Tension 2,950 lbs (13.13 KN)
Number and Size of Wires
Inner Armor 12 x 0.0310” (0.787 mm)
Outer Armor 14 x 0.0425” (1.080 mm)
Average Wire Breaking Strength
Inner Armor 181 Ibs (0.81 KN)
Outer Armor 341 Ibs (1.50 KN)
Cable Type Core Description
Temperature Rating Plastic Insulation Copper Res Cap. 0.D.
°F Type Thickness Construction Typical Typical Each
°C
ThrMax 8hr.Max Cont. Max o m CEE T C
Temp Temp Temp
500 450 400 0.023 18x0.0085 9.9 82 0.109
s 232 204 A2 0.584 325 269 2.770

» Number, type and temperature rating of fiber optic elements is dependent on customer request.

NAVIGATION
CASED HOLE
OPEN HOLE
SOUR SERVICE
GEOTHERMAL
GREASELESS
FIBER OPTIC

1/4*

5/16“

.36“
DYCAM
SWAB LINES

Cable Weight
in in
Air H50
Ibs/Kft
Kg/Km

122 101
181 150

P> While insulation is rated to 1-hour exposure of 500 °F, the fiber optic element in the cable will dictate the maximum operating

temperature for the cable.

P Fiber in metal tube (FIMT): stainless steel OD of 0.046 in. (1.17 mm). Extra fiber length (EFL) is specified by customer request
and subject to manufacturing capabilities.

» Attenuation increase in the fiber optic under loaded conditions may vary.
» While insulation is rated to 1-hour exposure of 500 °F, alloy armor wires may have reduced corrosion resistance at

temperatures above 350°F.

» The armor wires are made of corrosion resistant alloy steel suitable for low level H2S and CO2 environments.

P Conductor has nickel plated wires adhering to ASTMB355 Class 10 for increased corrosion resistance.

P All values shown are nominal or typical values.
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NAVIGATION
CASED HOLE
OPEN HOLE
SOUR SERVICE
GEOTHERMAL
GREASELESS
FIBER OPTIC
1/4*

5/16*

.36

DYCAM

SWAB LINES

Cable Type

1N32YZ-FO

1N32-FO

5/16” (8.18 mm)
MONOCONDUCTOR
FIBER OPTIC

PROPERTIES

Cable Diameter
Minimum Sheave Diameter
Cable Stretch Coefficient

ELECTRICAL

0.322” +0.005” - 0.002”
18"
1.2 ft/Kft/Kibs

(8.18mm +0.13mm -0.05mm)

(46 cm)
(1.35 m/Km/5KN)

Maximum Conductor Voltage
Conductor AWG Rating

Minimum Insulation Resistance

1,500 VDC
16
1,500 MegaQ/Kft @ 500VDC

(457 MegaQ/Km @ 500VDC)

Armor Electrical Resistance 2.1 Q/Kft (6.9 QO/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 12,000 lbs (53.4 KN) Nominal
Maximum Suggested Working Tension 6,000 Ibs (24.0 KN)
Number and Size of Wires
Inner Armor 12 x 0.0445” (1.130 mm)
Outer Armor 18 x 0.0445” (1.230 mm)
Average Wire Breaking Strength
Inner Armor 442 \bs (1.97 KN)
Outer Armor 442 Ibs (1.97 KN)
Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H50
°C
i i Q/Kf f/f i
1hrMax 8hr.Max Cont Max o o e | e o Ibs/ Kft
Temp Temp Temp Kg/Km
500 450 400 ETFE 0.0322 18x0.0128 3.7 86 0.155 190 157
260 232 204 0.818 18x0.325 1213 282 3.937 283 234

» Number, type and temperature rating of fiber optic elements is dependent on customer request.

P> While insulation is rated to 1-hour exposure of 500 °F, the fiber optic element in the cable will dictate the maximum operating
temperature for the cable.

P Fiber in metal tube (FIMT): stainless steel OD of 0.065 in. (1.65 mm). Extra fiber length (EFL) is specified by customer request and
subject to manufacturing capabilities.

P Attenuation increase in the fiber optic under loaded conditions may vary.

P The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with an anticorrosion compound for
protection during shipping and storing. Wires are preformed.

P Conductor resistance is measured at 68 °F. Voids in the copper strand are filled with a water-blocking agent to reduce water and

gas migration.

P All values shown are nominal or typical values.
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PROPERTIES

1Q36-FO

0.36” (0.91 mm)
MONOCONDUCTOR

Cable Diameter
Minimum Sheave Diameter
Cable Stretch Coefficient

ELECTRICAL

0.357” +0.005” - 0.002"
22"
1.0 ft/Kft/Klbs

(9.07mm +0.13mm -0.05mm)
(56 cm)
(1.12 m/Km/5KN)

Maximum Conductor Voltage
Conductor AWG Rating
Minimum Insulation Resistance

1,500 VDC Central Conductor
11
1,500 MegaQ)/Kft @ 500VDC

(457 MegaQd/Km @ 500VDC)

Armor Electrical Resistance 1.9 Q/Kft (6.09 Q/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 13,100 lbs (60.07 KN)  Nominal
Maximum Suggested Working Tension 6,550 Ibs (30.04 KN)
Number and Size of Wires
Inner Armor 18 x 0.039” (0.991 mm)
Outer Armor 24 x 0.039” (0.991 mm)
Average Wire Breaking Strength
Inner Armor 3571bs (1.59 KN)
Outer Armor 357 Ibs (1.59 KN)
Cable Type Core Description
Temperature Rating Plastic Insulation Copper Res Cap. 0.D.
°F Type Thickness Construction Typical Typical Each
°C
i i Q/Kf f/f i
1hr.Max 8hr.Max Cont. Max ,Tl:,‘n rrl:r‘n Q;Kn: gf;nf rrl:r‘n
Temp Temp Temp
500 450 400 0.032 14x0.0253  1.26 139 0.208
HLQSCIZEON B0 232 204 ERE 0.800 140643 412 457 5.27

» Number, type and temperature rating of fiber optic elements is dependent on customer request.
» While insulation is rated to 1-hour exposure of 500 °F, the fiber optic element in the cable will dictate the maximum operating

temperature for the cable.

NAVIGATION
CCASED HOLE
OPEN HOLE
SOUR SERVICE
GEOTHERMAL
GREASELESS
FIBER OPTIC

1/4*

5/16“

.36“
DYCAM
SWAB LINES

Cable Weight

in
Hy0

Ibs/Kft
Kg/Km

189
282

» Fiber in metal tube (FIMT): stainless steel OD of 0.094 in. (2.4 mm). Extra fiber length (EFL) is specified by customer request

and subject to manufacturing capabilities.

P Attenuation increase in the fiber optic under loaded conditions may vary.

» The armor wires are high tensile, Galvanized Extra Improved Plow Steel (GEIPS), and coated with an anticorrosion compound for
protection during shipping and storing. Wires are preformed.

» Conductor resistance is measured at 68 °F. Voids in the copper strand are filled with a water-blocking agent to reduce water

and gas migration.

P All values shown are nominal or typical values.
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NAVIGATION
CASED HOLE
OPEN HOLE
SOUR SERVICE
GEOTHERMAL
GREASELESS
FIBER OPTIC

1/4*

5/16“

.36
DYCAM
SWAB LINES

Cable Type

1Q36YZ-FO-S75

1Q36-FO-S75

0.36” (0.91 mm)
MONOCONDUCTOR

PROPERTIES

Cable Diameter
Minimum Sheave Diameter
Cable Stretch Coefficient

ELECTRICAL

0.357” +0.005” - 0.002"
22"
1.25 ft/Kft/Klbs

(9.07mm +0.13mm -0.05mm)
(56 cm)
(1.43 m/Km/5KN)

Maximum Conductor Voltage
Conductor AWG Rating
Minimum Insulation Resistance
Armor Electrical Resistance

1,500 VDC
11

1,500 MegaCy/Kft @ 500VDC
10.4 Q/Kft

(457 MegaQ)/Km @ 500VDC)
(34.1 QO/Km)

MECHANICAL
Cable Breaking Strength
Ends Fixed 10,200 Ibs (45.4 KN)  Nominal
Maximum Suggested Working Tension 5,100 Ibs (23.4 KN)
Number and Size of Wires
Inner Armor 18 x 0.039” (0.991 mm)
Outer Armor 23 x0.039” (0.991 mm)
Average Wire Breaking Strength
Inner Armor 286.7 Ibs (1.28 KN)
Outer Armor 286.7 Ibs (1.28 KN)
Core Description Cable Weight
Temperature Rating Plastic Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air H0
°C
in in Q/Kft pf/ft in
1hr.Max 8hr.Max Cont. Max Ibs/Kft
Temp Temp Temp mm mm £/Km pf/m mm Kg/Km
500 450 400 ETFE 0.032 14x0.0253 143 144 0.208 243 201
260 232 204 0.800 14x0.643 4.68 472 5.27 361 298

> Number, type and temperature rating of fiber optic elements is dependent on customer request.

P> While insulation is rated to 1-hour exposure of 500 °F, the fiber optic element in the cable will dictate the maximum operating
temperature for the cable.

P Fiber in metal tube (FIMT): stainless steel OD of 0.094 in. (2.4 mm). Extra fiber length (EFL) is specified by customer request
and subject to manufacturing capabilities.

> Attenuation increase in the fiber optic under loaded conditions may vary.

P> While insulation is rated to 1-hour exposure of 500 °F, alloy armor wires may have reduced corrosion resistance at temperatures

above 350°F.

» The armor wires are made of corrosion resistant alloy steel suitable for low level H2S and CO2 environments.

P Conductor has nickel plated wires adhering to ASTMB355 Class 10 for increased corrosion resistance.

P All values shown are nominal or typical values.
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1Q36-FO-S77  Mavieamon
0.36” (9.068 mm) CASED HOLE
o MONOCONDUCTOR OPEN HOLE
SOUR SERVICE
GEOTHERMAL
GREASELESS
FIBER OPTIC
1/4*
PROPERTIES 5/16*
Cable Diameter 0.357” +0.005” - 0.002” (9.068mm +0.13mm -0.05mm) ;%AM
Minimum Sheave Diameter 22" (56 cm) SWAB LINES
Cable Stretch Coefficient 1.27 ft/Kft/Klbs (1.43 m/Km/5KN)
ELECTRICAL
Maximum Conductor Voltage 1,500 VDC
Conductor AWG Rating 11
Minimum Insulation Resistance 1,500 MegaQ/Kft @ 500 VDC (457 MegaQ)/Km @ 500 VDC)
Armor Electrical Resistance 8.85 Q/Kft (29.05 QQ/Km)
MECHANICAL
Cable Breaking Strength
Ends Fixed 10,100 lbs (44.94 KN) Nominal
Maximum Suggested Working Tension 5,050 Ibs (22.47 KN)
Number and Size of Wires
Inner Armor 18 x 0.039” (0.991 mm)
Outer Armor 23 x 0.039” (0.991 mm)
Average Wire Breaking Strength
Inner Armor 280 lbs (1.25 KN)
Outer Armor 280 Ibs (1.25 KN)
Cable Type Core Description Cable Weight
Temperature Rating Plastic  Insulation Copper Res Cap. 0.D. in in
°F Type Thickness Construction Typical Typical Each Air Hy0
°C
in in Q/Kft pf/ft in
1hr.Max 8hr.Max Cont. Max Ibs/Kft
Temp Temp Temp mm mm £/Km pf/m mm Kg/Km
500 450 400 0.032 14x0.0253 143 144 0.208 233 193
HOSSYZR0 =178 B 5, 232 204 2133 0.800 10x0.643 468 472 527 347 287

» Number, type and temperature rating of fiber optic elements is dependent on customer request.

» While insulation is rated to 1-hour exposure of 500°F, the fiber optic element in the cable will dictate the maximum operating
temperature for the cable.

P Fiber in metal tube (FIMT): stainless steel OD of 0.094 in. (2.4 mm). Extra fiber length (EFL) is specified by customer request and subject
to manufacturing capabilities.

P Attenuation increase in the fiber optic under loaded conditions may vary.

> While insulation is rated to 1-hour exposure of 500 °F, alloy armor wires may have reduced corrosion resistance at temperatures above

400°F.

» The armor wires are made of corrosion resistant alloy steel suitable for low level H2S and CO2 environments.

» Conductor has nickel plated wires adhering to ASTMB355 Class 10 for increased corrosion resistance.

P All values shown are nominal or typical values.
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DYCAM

3/16” 7/32”

CONSTRUCTION 1x19 (1-9-9) 1x19 (1-9-9)
Outside diameter .1887(4.78 mm) .2197(5.56 mm)
Center wire diameter .0567(1.42 mm) .0667(1.68 mm)
Inner Layer - Right lay

Number of wires 9 9

Wire diameter .0277(0.69 mm) .032"(.81 mm)
Outer Layer - Right lay

Number of wires 9 9

Wire diameter .0497(1.24 mm) .056"(1.42 mm)

MECHANICAL CHARACTERISTICS

Breaking strength

6,400 Ibs (28.44 kN)

8,600 Ibs (38.25 kN)

Center Wire 700 Ibs (3.11 kN) 972 lbs (4.33 kN)

Inner Wire 163 Ibs (0.72 kN) 229 Ibs (1.02 kN)

Outer Wire 509 Ibs (2.26 kN) 700 Ibs (3.11 kN)
Maximum suggested working tension 3,200 Ibs (14.23 kN) 4,300 Ibs (19.13 kN)
Weight 87.7 Ib/Kft (130.56 kg/km) 116.5 Ib/Kft (173.4 kg/km)
Diameter tolerance +2% +2%
Calculated stretch coefficient 2.17 ft/Kft/Klb 1.28 ft/Kft/Kib
Minimum sheave diameter 20" (50.80 cm) 22" (55.88 cm)

1/4” 5/16”
CONSTRUCTION 1X19 (1-9-9) 1X19 (1-9-9)
Outside diameter .250"(6.35 mm) 3137 (7.9 mm)
Center wire diameter .0767(1.93 mm) .096”(2.43 mm)
Inner Layer - Right lay
Number of wires 9 9

Wire diameter

.0387(0.97 mm)

.045” (1.14 mm)

Outer Layer - Right lay

Number of wires

9

9

Wire diameter

.066"(1.68 mm)

.080” (2.03 mm)

MECHANICAL CHARACTERISTICS

Breaking strength

11,000 Ibs (48.93 kN)

15,900 Ibs (70.73 kN)

Center Wire 1,289 Ibs (5.73 kN) 2,057 Ibs (9.15 kN)
Inner Wire 322 Ibs (1.43 kN) 452 lbs (2.01 kN)
Outer Wire 923 Ibs (4.11 kN) 1,356 Ibs (6.03 kN)
Maximum suggested working tension 5,500 Ibs (24.47 kN) 7,950 Ibs (35.36 kN)
Weight 162 lbs/Kft. (241.7 kg/km) 275.8 Ib/Kft (410.4 kg/km)
Diameter tolerance + 2% +2%
Calculated stretch coefficient 0.87 ft/Kft/Klb 0.80 ft/Kft/Klb
Minimum sheave diameter 26" (66.04 cm) 32" (81.28 cm)

* The armor wires are Galvanized Improved Plow Steel (GIPS), with anti-corrosion compound for protection during shipping and storing.
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SWAB LINES

3/16” 7/32”

CONSTRUCTION 1x16 (1-6-9) 1x16 (1-6-9)
Outside diameter .188"(4.78 mm) .219”(5.56 mm)
Center wire diameter .036”7(0.91 mm) .042”7(1.1 mm)
Inner Layer - Left lay

Number of wires 6 6

Wire diameter .0327(0.81 mm) .038”(0.97 mm)
Outer Layer - Right lay

Number of wires 9 9

Wire diameter .0447(1.12 mm) .054”(1.37 mm)

MECHANICAL CHARACTERISTICS

Breaking strength

4,600 Ibs (20.46 kN)

6,800 Ibs (30.25 kN)

(
Center Wire 289 Ibs (1.29 kN) 394 Ibs (1.75 kN)
Inner Wire 229 Ibs (1.02 kN) 322 Ibs (1.43 kN)
Outer Wire 432 lbs (1.92 kN) 651 lbs (2.90 kN)
Maximum suggested working tension 2,300 Ibs (10.23 kN) 3,400 Ibs (15.12 kN)
Weight 70.6 Ib/Kft (105.2 kg/km) 104.2 Ib/Kft (155.0 kg/km)

Diameter tolerance

2%

2%

Calculated stretch coefficient

2.85 ft/Kft/Klb

1.80 ft/Kft/Klb

Minimum sheave diameter

18" (45.72 cm)

22" (55.88 cm)

1/4” 5/16”

CONSTRUCTION 1x19 (1-6-12) 1x19 (1-6-12)
Outside diameter .2507(6.35 mm) .3137(7.94 mm)
Center wire diameter .0587(1.47 mm) .0727(1.83 mm)
Inner Layer - Left lay

Number of wires 6 6

Wire diameter .0487(1.22 mm) .0627(1.57 mm)
Outer Layer - Right lay

Number of wires 12 12

Wire diameter .0487(1.22 mm) .0627(1.57 mm)

MECHANICAL CHARACTERISTICS

Breaking strength

8,300 Ibs (36.92 kN)

13,900 Ibs (61.83 kN)

Center Wire 751 lbs (3.34 kN) 1,157 lbs (5.15 kN)

Inner Wire 514 Ibs (2.29 kN) 858 Ibs (3.82 kN)

Outer Wire 514 Ibs (2.29 kN) 858 Ibs (3.82 kN)
Maximum suggested working tension 4,150 Ibs (18.46 kN) 6,950 Ibs (30.92 kN)
Weight 127.1 Ib/Kft (189.1 kg/km) 207.6 Ib/Kft (308.9 kg/km)
Diameter tolerance + 2% + 2%
Calculated stretch coefficient 1.70 ft/Kft/Klb 1.10 ft/Kft/Klb
Minimum sheave diameter 19" (48.26 cm) 25" (63.50 cm)

e The armor wires are Galvanized Improved Plow Steel (GIPS), with anti-corrosion compound for protection during shipping and storing.
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Electromechanical Cable Warranty

Limited Warranty:

WireCo WorldGroup Inc. (“Seller”) warrants that the Products manufactured by Seller will be free from defects in material and workmanship
and meet Seller’s published specifications at the time of shipment under normal use and regular service and maintenance for a period of one
year from the date of shipment of the Products by Seller, unless otherwise specified by Seller in writing. THIS IS THE SOLE AND EXCLUSIVE
WARRANTY GIVEN BY SELLER WITH RESPECT TO THE PRODUCTS AND IS IN LIEU OF AND EXCLUDES ALL OTHER WARRANTIES, EXPRESS

OR IMPLIED, ARISING BY OPERATION OF LAW OR OTHERWISE, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE WHETHER OR NOT THE PURPOSE OR USE HAS BEEN DISCLOSED TO SELLER IN SPECIFICATIONS, DRAWINGS OR
OTHERWISE, AND WHETHER OR NOT SELLER’S PRODUCTS ARE SPECIFICALLY DESIGNED AND/OR MANUFACTURED BY SELLER FOR BUYER’S
USE OR PURPOSE. This warranty does not extend to any losses or damages due to: misuse; accident; abuse; neglect; normal wear and tear;
negligence (other than Seller’s); unauthorized modification or alteration; use beyond rated capacity; unsuitable power sources or environmental
conditions; cosmetic damages; improper storage, installation, repair, handling, maintenance or application; use on mechanical equipment
improperly designed or maintained; or any other cause not the fault of Seller. To the extent that Buyer or its agents has supplied specifications,
information, representation of operating conditions or other data to Seller in the selection or design of the Products and the preparation of
Seller’s quotation, and in the event that actual operating conditions or other conditions differ from those represented by Buyer, any warranties
or other provisions contained herein which are affected by such conditions shall be null and void. If within thirty (30) days after Buyer’s
discovery of any warranty defects within the warranty period, Buyer notifies Seller thereof in writing, Seller shall, at its option and as Buyer’s
exclusive remedy, repair, correct or replace F.0.B. point of manufacture, that portion of the Products found by Seller to be defective. Failure

by Buyer to give such written notice within the applicable time period shall be deemed an absolute and unconditional waiver of Buyer’s claim
for such defects. All costs of dismantling, reinstallation and freight and the time and expense of Seller’s personnel and representatives for
site travel and diagnosis under this warranty shall be borne by Buyer unless accepted in writing by Seller. Seller must be given an opportunity
to investigate the claim (and Buyer and its end users must fully cooperate with such investigation) before Buyer attempts to rectify, modify

or dispose of the Products, and Buyer must provide to Seller upon request copies of all applicable destructive and/or non-destructive test
procedures and results, including traces and cover pages, or else Buyer’s claim will be barred. Buyer shall not return any defective or non-
conforming Products without Seller’s prior written consent. Products repaired or replaced during the warranty period shall be covered by the
foregoing warranty for the remainder of the original warranty period or ninety (90) days from the date of shipment, whichever is longer. Buyer
assumes all other responsibility for any loss, damage, or injury to persons or property arising out of, connected with, or resulting from the use
of Products, either alone or in combination with other products/components.

THE SOLE AND EXCLUSIVE REMEDY OF BUYER FOR BREACH OF ANY WARRANTY HEREUNDER SHALL BE LIMITED TO REPAIR, CORRECTION OR
REPLACEMENT, AT SELLER’S OPTION, FOR PRODUCTS PROVEN TO HAVE FAILED TO MEET THE SPECIFICATION OR TO HAVE BEEN DEFECTIVE IN
MATERIAL OR WORKMANSHIP AT THE TIME OF DELIVERY. SELLER SHALL NOT BE LIABLE FOR DAMAGES CAUSED BY DELAY IN PERFORMANCE
AND THE REMEDIES SET FORTH IN THESE TERMS AND CONDITIONS ARE EXCLUSIVE. IN NO EVENT, REGARDLESS OF THE FORM OF THE
CLAIM OR CAUSE OF ACTION (WHETHER BASED IN CONTRACT, INFRINGEMENT, NEGLIGENCE, INDEMNITY, STRICT LIABILITY, OTHER TORT

OR OTHERWISE), SHALL SELLER’S LIABILITY TO BUYER AND/OR ITS CUSTOMERS EXCEED THE PRICE PAID BY BUYER FOR THE SPECIFIC
PRODUCTS PROVIDED BY SELLER GIVING RISE TO THE CLAIM OR CAUSE OF ACTION. BUYER AGREES THAT IN NO EVENT SHALL SELLER’S
LIABILITY TO BUYER AND/OR ITS CUSTOMERS EXTEND TO INCLUDE INCIDENTAL, CONSEQUENTIAL OR PUNITIVE DAMAGES. The term
“consequential damages” shall include, but not be limited to, loss of anticipated profits, business interruption, loss of use, revenue, reputation
and data, costs incurred, including without limitation, for capital, labor, fuel, power and loss or damage to property or equipment. Buyer
expressly acknowledges and agrees that Seller has set its prices and entered into the Agreement in reliance upon the limitations of liability and
other terms and conditions specified herein, which allocates the risk between Seller and Buyer and form a basis of this bargain between the
parties. It is expressly understood that any technical advice furnished by Seller with respect to the use of the Products is given without charge,
and Seller assumes no obligation or liability for the advice given, or results obtained, all such advice being given and accepted at Buyer’s risk.
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CONTACT YOUR LOCAL
CAMESA REPRESENTATIVE OR EMAIL:
info@camesaemc.com

WWW.CAMESAEMC.COM




