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Dragon Products LTD

Liberty, Texas

COMPRESS Pressure Vessel Design Calculations

Item: 72 x 180 3-Phase Separator
Vessel No:  J2465
Customer: Encana
Director of Engineering: G. Markh
Designer: Joe Féck

Date: January 14, 2016

This vessel conforms to Section VIII, Division I, 2015 Edition of the ASME Code.

Comr /522 S)17)12
/; //72 /17/;
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Ellipsoidal Head #1

ASME Section VIII Division 1, 2015 Edition

Component Ellipsoidal Head
Material SA-516 70 (II-D p. 18, In. 37)
Attached To Cylinder #1
st | ot | Poeoren | iy [ onmicnnn
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 250 200 -20
Condition P_ (psi) H, (in) SG
Test horizontal 2.84 78.625 1

Inner Diameter 72"
Head Ratio 2
Minimum Thickness 0.513"
Corrosion Inner 0.0625"
Outer 0"
Length L 2"
Nominal Thickness t 0.625"
Weight (Ib)! Capacity (US gal)!
New 952.34 246.76
Corroded 839.81 248.35
Category A joints Seamless No RT
Head to shell seam Spot UW-11(a)(5)(b) Type 1

1. .
includes straight flange

COMPRESS 2016 Build 7600 1/80
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Results Summary

Governing condition internal pressure

Minimum thickness per UG-16 0.0625" + 0.0625" = 0.125"

Design thickness due to internal pressure (t) [0.5129"

Straight Flange governs MDMT -20°F

K = (1/6)*[2 + (D / (2*h))?]

Corroded | K = (1/6)*[2 + (72.125 / (2¥18.0625))2]  |0.9977

New K = (1/6)*[2 + (72 / (2*%18))?] 1

Design thickness for internal pressure, (Corroded at 200 °F) Appendix 1-4(c)

t P*D*K / (2*S*E - 0.2*P) + Corrosion
250%72.125%0.997695 / (2*#20,000*1 - 0.2%250) + 0.0625
= 0.5128"

% Extreme fiber elongation - UCS-79(d)

EFE

(75%t/RY*(1 - R,/ R,)
(75%0.625 / 12.5525)*(1 - 12.5525 / o)
3.7343%

The extreme fiber elongation does not exceed 5%.

COMPRESS 2016 Build 7600 2/80
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Straight Flange on Ellipsoidal Head #1

ASME Section VIII Division 1, 2015 Edition

Component Cylinder
Material SA-516 70 (I-D p. 18, In. 37)
e ormatea | PGt |y | Ontmi o
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 250 200 -20
Condition P_ (psi) H, (in) SG
Test horizontal 2.84 78.625 1

Inner Diameter 72"
Length 2"
Nominal Thickness 0.625"
Corrosion Inner 0.0625"
Outer 0"
Weight (Ib) Capacity (US gal)
New 80.71 35.25
Corroded 72.7 35.37
Longitudinal seam Seamless No RT
Right Ci:‘ce:ﬁferential Spot UW-11(a)(5)(b) Type I

COMPRESS 2016 Build 7600 3/80
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ﬁﬂ CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Results Summary

Governing condition Internal pressure

Minimum thickness per UG-16 0.0625" + 0.0625" = 0.125"

Design thickness due to internal pressure (t) [0.5167"

Rated MDMT -20 °F

UCS-66 Material Toughness Requirements
Governing thickness, t, = 0.625"
MDMT = -20°F

Material is exempt from impact testing per UG-20(f) at the Design MDMT of -20°F.

Design thickness, (at 200 °F) UG-27(c)(1)

t P*R / (S*E - 0.60*P) + Corrosion
250%36.0625 / (20,000%1.00 - 0.60*250) + 0.0625

= 0.5167"

% Extreme fiber elongation - UCS-79(d)

EFE

(50%t/R)*(1 - R,/ R,)
(50%0.625 / 36.3125)*(1 - 36.3125 / =)
0.8606%

The extreme fiber elongation does not exceed 5%.

COMPRESS 2016 Build 7600
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ASME Section VIII Division 1, 2015 Edition

CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Cylinder #1

Component Cylinder
Material SA-516 70 (I-D p. 18, In. 37)
et sormatea | PGt |y | Ontmi o
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 250 200 -20
Condition P_ (psi) H, (in) SG
Test horizontal 2.84 78.625 1

Inner Diameter 72"
Length 90"
Nominal Thickness 0.625"
Corrosion Inner 0.0625"
Outer 0"
Weight (Ib) Capacity (US gal)
New 3,627.85 1,586.3
Corroded 3,267.88 1,591.81

Radiography

Longitudinal seam Full UW-11(a) Type 1

Left Circumferential

seam Spot UW-11(a)(5)(b) Type 1

Right Circumferential

seam Spot UW-11(a)(5)(b) Type 1

COMPRESS 2016 Build 7600 5/80

Page 8 of 151



ﬁﬂ CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Results Summary

Governing condition Internal pressure

Minimum thickness per UG-16 0.0625" + 0.0625" = 0.125"

Design thickness due to internal pressure (t) [0.5167"

Rated MDMT -20 °F

UCS-66 Material Toughness Requirements
Governing thickness, t, = 0.625"
MDMT = -20°F

Material is exempt from impact testing per UG-20(f) at the Design MDMT of -20°F.

Design thickness, (at 200 °F) UG-27(c)(1)

t P*R / (S*E - 0.60*P) + Corrosion
250%36.0625 / (20,000%1.00 - 0.60*250) + 0.0625

= 0.5167"

% Extreme fiber elongation - UCS-79(d)

EFE

(50%t/R)*(1 - R,/ R,)
(50%0.625 / 36.3125)*(1 - 36.3125 / =)
0.8606%

The extreme fiber elongation does not exceed 5%.

COMPRESS 2016 Build 7600
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CODE CALCULATIONS 2465.CWDODE CALCULATIONS 2465.CW7

MANWAY (N1)

ASME Section VIII Division 1, 2015 Edition

— k— 6.5000
0.3750—y — —k—0.3750
0.5000
0.5000 | — | — “JT e62s0lll
0.6250
== = o o) e e o
1.0000

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Cylinder #2
Orientation 270°
Nozzle center line offset to datum line 108"
End of nozzle to shell center 48.625"
Passes through a Category A joint No
Description NPS 24 XS
Access opening No
Material specification SA-106 B Smls pipe (II-D p. 14, In. 15)
Inside diameter, new 23"
Pipe nominal wall thickness 0.5"
Pipe minimum wall thickness' 0.4375"
Corrosion allowance 0.0625"
Projection available outside vessel, Lpr 11.5"
Internal projection, h_. 1"
Projection available outside vessel to flange face, Lf | 12"
Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
COMPRESS 2016 Build 7600 7/80
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Longitudinal joint efficiency

Material specification

|

Reinforcing Pa

SA-516 70 (II-D p. 18, In. 37)

Diameter, Dp 37"
Thickness, t, 0.5"
Is split No
Inner fillet, Leg,, 0.375"
Outer fillet, Leg,, 0.375"
Lower fillet, Leg,; 0.375"
Nozzle to vessel groove weld 0.625"
Pad groove weld 0.5"

Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.

ASME B16.5-2013 Flange

Description NPS 24 Class 150 SO A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 344, In. 31)
Blind included Yes

Rated MDMT -32.3°F

Liquid static head 0 psi

MAWP rating 260 psi @ 200°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

External fillet weld leg (UW-21)

0.625" (0.6125 in min)

Internal fillet weld leg (UW-21)

0.375" (0.3393 in min)

PWHT performed

No

Impact Tested

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

No

Notes

COMPRESS 2016 Build 7600
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UCS-66 Material Toughness Requirements Nozzle

Governing thickness, tg = 0.4375"
Exemption temperature from Fig UCS-66 Curve B = -13°F
t.=250%11.5625/(17,100%1 - 0.6%250) = 0.1705"
Stress ratio = t *E* / (t, - ¢) = 0.1705%1 / (0.4375 - 0.0625) = 0.4548
Reduction in MDMT, Ty from Fig UCS-66.1 = 68.9°F
MDMT = max[ MDMT - Ty, -55] = max[ -13 - 68.9 , -55] = -55°F
Material is exempt from impact testing at the Design MDMT of -20°F.

UCS-66 Material Toughness Requirements Pad

Governing thickness, tg = 0.5"
Exemption temperature from Fig UCS-66 Curve B = -T°F
t.=250%36.0625 / (20,000%1 - 0.6%250) = 0.4542"
Stress ratio = t *E* / (t - ¢) = 0.4542%1 / (0.625 - 0.0625) = 0.8075
Reduction in MDMT, Ty from Fig UCS-66.1 = 19.3°F
MDMT = max[ MDMT - Ty, -55] = max[ -7 - 19.3 , -55] = -26.3°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in?)

For P = 250 psi @ 200 °F
The opening is adequately reinforced

UG-45
Summary (in)

The nozzle passes
UG-45

A A A
required available Al A A3 As welds

treq tmin

10.5608 | 10.5648 | 2.4909 | 0.6421 | 0.6012 | 6.5 | 0.3306

0.3906 | 0.4375

COMPRESS 2016 Build 7600
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

UG-41 Weld Failure Path Analysis Summary (lby)

All failure paths are stronger than the applicable weld loads

Weld load Weld load Path 1-1 Weld load Path 2-2 Weld load Path 3-3
W Wia strength Wi strength W33 strength
163,017.97 | 148,058 | 407,415.66 | 37,081.84 | 801,525.53 | 169,893.84 | 617,685.81

UW-16 Weld Sizing Summary

Weld description Reqsli::e(tiinv)veld Acsti::l(::sld Status
Nozzle to pad fillet (Leg41) 0.25 0.2625 weld size is adequate
Pad to shell fillet (Leg42) 0.25 0.2625 weld size is adequate

COMPRESS 2016 Build 7600
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CODE CALCULATIONS 2465.CWDODE CALCULATIONS 2465.CW7

INLET (N4)

ASME Section VIII Division 1, 2015 Edition

—0.3750
= === e e e T ——
0.5130 0'513U\L |
L ; ||
P M
T4 .0000 — 0.3750
Note: round inside edges per UG-76(c)
Location and Orientation
Located on Ellipsoidal Head #1
Orientation 0°
End of nozzle to datum line -32.9906"
Calculated as hillside Yes
Distance to head center, R 19.375"
Passes through a Category A joint No
Nozzle
Access opening No
Material specification SA-105 (II-D p. 18, In. 23)
Inside diameter, new 8"
Nominal wall thickness 0.875"
Corrosion allowance 0.0625"
Opening chord length 8.5367"
Projection available outside vessel, Lpr 6.88"
Internal projection, h,. 1"
Projection available outside vessel to flange face, Lf | 8"
Local vessel minimum thickness 0.513"
Liquid static head included 0 psi
COMPRESS 2016 Build 7600 11/80
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Longitudinal joint efficiency

Inner fillet, Leg,, 0.375"
Lower fillet, Leg,; 0.375"
Nozzle to vessel groove weld 0.513"

ASME B16.5-2013 Flange

Notes

Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

Description NPS 8 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 344, In. 31)
Blind included No

Rated MDMT -32.3°F

Liquid static head 0 psi

MAWP rating 260 psi @ 200°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

PWHT performed No

Impact Tested No

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)

UCS-66 Material Toughness Requirements Nozzle

Governing thickness, t .=

0.513"

MDMT =

-20°F

Material is exempt from impact testing per UG-20(f) at the Design MDMT of -20°F.

COMPRESS 2016 Build 7600
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Reinforcement Calculations for Internal Pressure

. . UG-45
UG-37 Area Calculation Summary (in?) .
Summary (in)
For P =250 psi @ 200 °F The nozzle passes
The opening is adequately reinforced UG-45
A A A
required | available £a Az A As | Lelds treq tmin

3.4615|3.7275 | 0.3842 | 1.7148 | 1.4063 | -- | 0.2222 | 0.3819 | 0.875

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

an Required weld Actual weld
feldiceseniption throat size (in) | throat size (in) States
Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate
COMPRESS 2016 Build 7600 13/80
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GAS OUTLET (N5)

ASME Section VIII Division 1, 2015 Edition

‘—0l3750

Note: round inside edges per UG-76(c)

Location and Orientation

Nozzle

Access opening

Located on Cylinder #2
Orientation 0°

Nozzle center line offset to datum line 162"

End of nozzle to shell center 42.625"
Passes through a Category A joint No

No

Material specification

SA-105 (II-D p. 18, In. 23)

Welds

Inner fillet, Leg,,

Inside diameter, new 3"
Nominal wall thickness 0.625"
Corrosion allowance 0.0625"
Projection available outside vessel, Lpr 5.06"
Projection available outside vessel to flange face, Lf | 6"
Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
Longitudinal joint efficiency 1

0.375"

COMPRESS 2016 Build 7600
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Nozzle to vessel groove weld 0.625"

ASME B16.5-2013 Flange

Description NPS 3 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 344, In. 31)
Blind included No

Rated MDMT -32.3°F

Liquid static head 0 psi

MAWRP rating 260 psi @ 200°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

PWHT performed No

Impact Tested No

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements

LWN rated MDMT per UCS-66(c)(4) = -32.3°F

Material is exempt from impact testing at the Design MDMT of -20°F.

COMPRESS 2016 Build 7600 15/80
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in?)

For P =250 psi @ 200 °F

UG-45
Summary (in)

The nozzle passes

The opening is adequately reinforced UG-45
A A A
required | available At Az A3 | As | Lids treq tmin

1.4193 1 2.0057 | 0.3385 | 1.5266

-- | -- 1 0.1406 | 0.2699 | 0.625

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

Weld description

Required weld
throat size (in)

Actual weld
throat size (in)

UW-16 Weld Sizing Summary

Status

Nozzle to shell fillet (Leg41)

0.25

0.2625

weld size is adequate

COMPRESS 2016 Build 7600
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WATER LLC (N6)

ASME Section VIII Division 1, 2015 Edition

Note: round inside edges per UG-76(c)

Location and Orientation

Access opening

Located on Cylinder #2
Orientation 90°

Nozzle center line offset to datum line 108"

End of nozzle to shell center 42.625"
Offset from center, Lo 1"

Passes through a Category A joint No

No

Material specification

SA-105 (II-D p. 18, In. 23)

Inside diameter, new 4"
Nominal wall thickness 0.75"
Corrosion allowance 0.0625"
Opening chord length 4.1266"
Projection available outside vessel, Lpr 5.06"
Projection available outside vessel to flange face, Lf | 6"
Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
Longitudinal joint efficiency 1

COMPRESS 2016 Build 7600
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Inner fillet, Leg,, 0.375"
Nozzle to vessel groove weld 0.625"

ASME B16.5-2013 Flange

Description NPS 4 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 344, In. 31)
Blind included No

Rated MDMT -32.3°F

Liquid static head 0 psi

MAWP rating 260 psi @ 200°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

PWHT performed No

Impact Tested No

Notes

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements Nozzle

Governing thickness, tg =

0.625"

MDMT =

-20°F

Material is exempt from impact testing per UG-20(f) at the Design MDMT of -20°F.

COMPRESS 2016 Build 7600
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Reinforcement Calculations for Internal Pressure

UG-45
UG-37 Area Calculation Summary (in?) Summary
(in)
For P = 250 psi @ 200 °F The nozzle passes
The opening is adequately reinforced UG-45
A A A

required | available £a A2 A3 | As welds treq tmin
0.9371 | 3.3852 | 1.3841 | 1.8605 | -- | -- | 0.1406 | 0.2883 | 0.75

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

an Required weld Actual weld
feldiceseniption throat size (in) | throat size (in) States
Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate

Reinforcement check in the plane parallel to the longitudinal axis

Reinforcement Calculations for Internal Pressure

UG-45
UG-37 Area Calculation Summary (in?) Summary
(in)
For P = 250 psi @ 200 °F The nozzle passes
The opening is adequately reinforced UG-45
A A A
required | available £a A2 A3 | As welds treq tmin
1.8735 2.4479 |1 0.4468 | 1.8605 | -- | -- | 0.1406 | 0.2883 [ 0.75

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

COMPRESS 2016 Build 7600
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

UW-16 Weld Sizing Summary

A Required weld Actual weld
Jyeldidescription throat size (in) | throat size (in) Status
Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate
COMPRESS 2016 Build 7600 20/80
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OIL LLC (N7)

ASME Section VIII Division 1, 2015 Edition

Note: round inside edges per UG-76(c)

Location and Orientation

Access opening

Located on Cylinder #2
Orientation 90°

Nozzle center line offset to datum line 156"

End of nozzle to shell center 42.625"
Offset from center, Lo 6"

Passes through a Category A joint No

No

Material specification

SA-105 (II-D p. 18, In. 23)

Inside diameter, new 4"
Nominal wall thickness 0.75"
Corrosion allowance 0.0625"
Opening chord length 4.1828"
Projection available outside vessel, Lpr 5.2045"
Projection available outside vessel to flange face, Lf | 6.1445"
Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
Longitudinal joint efficiency 1

COMPRESS 2016 Build 7600

Page 24 of 151

CODE CALCULATIONS 2465.CWDODE CALCULATIONS 2465.CW7

21/80



CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Inner fillet, Leg,, 0.375"
Nozzle to vessel groove weld 0.625"

ASME B16.5-2013 Flange

Description NPS 4 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 344, In. 31)
Blind included No

Rated MDMT -32.3°F

Liquid static head 0 psi

MAWP rating 260 psi @ 200°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

PWHT performed No

Impact Tested No

Notes

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements Nozzle

Governing thickness, tg =

0.625"

MDMT =

-20°F

Material is exempt from impact testing per UG-20(f) at the Design MDMT of -20°F.

COMPRESS 2016 Build 7600
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Reinforcement Calculations for Internal Pressure

UG-45
UG-37 Area Calculation Summary (in?) Summary
(in)
For P = 250 psi @ 200 °F The nozzle passes
The opening is adequately reinforced UG-45
A A A
required | available Al A A3 | As welds treq tmin
0.9499 | 3.404 | 1.4029 [ 1.8605 | -- | -- [ 0.1406 | 0.2883 | 0.75

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

A Required weld Actual weld
feldiceseniption throat size (in) | throat size (in) States
Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate

Reinforcement check in the plane parallel to the longitudinal axis

Reinforcement Calculations for Internal Pressure

UG-45
UG-37 Area Calculation Summary (in?) Summary
(in)
For P =250 psi @ 200 °F The nozzle passes
The opening is adequately reinforced UG-45
A A A
required | available £a A2 A3 | As welds treq tmin
1.8735 | 2.4479 | 0.4468 | 1.8605 | -- | -- [ 0.1406 | 0.2883 | 0.75

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

COMPRESS 2016 Build 7600
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

UW-16 Weld Sizing Summary

A Required weld Actual weld
Jyeldidescription throat size (in) | throat size (in) Status
Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate
COMPRESS 2016 Build 7600 24/80
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OIL OUTLET (N8)

ASME Section VIII Division 1, 2015 Edition

‘—0l3750

Note: round inside edges per UG-76(c)

Location and Orientation

Nozzle

Access opening

Located on Cylinder #2
Orientation 180°
Nozzle center line offset to datum line 156"

End of nozzle to shell center 42.625"
Passes through a Category A joint No

No

Material specification

SA-105 (II-D p. 18, In. 23)

Welds

Inner fillet, Leg,,

Inside diameter, new 3"
Nominal wall thickness 0.625"
Corrosion allowance 0.0625"
Projection available outside vessel, Lpr 5.06"
Projection available outside vessel to flange face, Lf | 6"
Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
Longitudinal joint efficiency 1

0.375"

COMPRESS 2016 Build 7600
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Nozzle to vessel groove weld 0.625"

ASME B16.5-2013 Flange

Description NPS 3 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 344, In. 31)
Blind included No

Rated MDMT -32.3°F

Liquid static head 0 psi

MAWRP rating 260 psi @ 200°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

PWHT performed No

Impact Tested No

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements

LWN rated MDMT per UCS-66(c)(4) = -32.3°F

Material is exempt from impact testing at the Design MDMT of -20°F.
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in?)

For P =250 psi @ 200 °F

UG-45
Summary (in)

The nozzle passes

The opening is adequately reinforced UG-45
A A A
required | available At Az A3 | As | Lids treq tmin

1.4193 1 2.0057 | 0.3385 | 1.5266

-- | -- 1 0.1406 | 0.2699 | 0.625

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

Weld description

Required weld
throat size (in)

Actual weld
throat size (in)

UW-16 Weld Sizing Summary

Status

Nozzle to shell fillet (Leg41)

0.25

0.2625

weld size is adequate
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

DRAIN (N9)

ASME Section VIII Division 1, 2015 Edition

—0.3750

I].EEEI]J/ l].E25l]\L

[ 41 | Ik

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Cylinder #2
Orientation 180°
Nozzle center line offset to datum line 132"

End of nozzle to shell center 42.625"
Passes through a Category A joint No

Access opening No
Material specification SA-105 (II-D p. 18, In. 23)
Inside diameter, new 2"
Nominal wall thickness 0.53"
Corrosion allowance 0.0625"
Projection available outside vessel, Lpr 5.25"

Projection available outside vessel to flange face, Lf | 6"

Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
Longitudinal joint efficiency 1
Inner fillet, Leg,, 0.375"
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Nozzle to vessel groove weld 0.625"

ASME B16.5-2013 Flange

Description NPS 2 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 344, In. 31)
Blind included No

Rated MDMT -32.3°F

Liquid static head 0 psi

MAWRP rating 260 psi @ 200°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

PWHT performed No

Impact Tested No

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements

LWN rated MDMT per UCS-66(c)(4) = -32.3°F

Material is exempt from impact testing at the Design MDMT of -20°F.
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Reinforcement Calculations for Internal Pressure

UG-45
Summary
(in)

UG-37 Area Calculation Summary

(in?)

The nozzle passes

For P = 250 psi @ 200 °F UG-45

A A A

required | available Ar [ Az [ A3 [ As welds treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.251510.53

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

e Required weld Actual weld
Wlddescription throat size (in) | throat size (in) Satuy
Nozzle to shell fillet (Leg4) 0.25 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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WATER OUTLET (N10)

ASME Section VIII Division 1, 2015 Edition

‘—0l3750

Note: round inside edges per UG-76(c)

Location and Orientation

Nozzle

Access opening

Located on Cylinder #2
Orientation 180°
Nozzle center line offset to datum line 108"

End of nozzle to shell center 42.625"
Passes through a Category A joint No

No

Material specification

SA-105 (II-D p. 18, In. 23)

Welds

Inner fillet, Leg,,

Inside diameter, new 3"
Nominal wall thickness 0.625"
Corrosion allowance 0.0625"
Projection available outside vessel, Lpr 5.06"
Projection available outside vessel to flange face, Lf | 6"
Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
Longitudinal joint efficiency 1

0.375"
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Nozzle to vessel groove weld 0.625"

ASME B16.5-2013 Flange

Description NPS 3 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 344, In. 31)
Blind included No

Rated MDMT -32.3°F

Liquid static head 0 psi

MAWRP rating 260 psi @ 200°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

PWHT performed No

Impact Tested No

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements

LWN rated MDMT per UCS-66(c)(4) = -32.3°F

Material is exempt from impact testing at the Design MDMT of -20°F.
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in?)

For P =250 psi @ 200 °F

UG-45
Summary (in)

The nozzle passes

The opening is adequately reinforced UG-45
A A A
required | available At Az A3 | As | Lids treq tmin

1.4193 1 2.0057 | 0.3385 | 1.5266

-- | -- 1 0.1406 | 0.2699 | 0.625

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

Weld description

Required weld
throat size (in)

Actual weld
throat size (in)

UW-16 Weld Sizing Summary

Status

Nozzle to shell fillet (Leg41)

0.25

0.2625

weld size is adequate
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

PRESSURE INDICATOR / TRANSMITTER (N11)

ASME Section VIII Division 1, 2015 Edition

—0.3750

I].EZEI]J/ l].525l]\|/

A

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Cylinder #1

Orientation 0°

Nozzle center line offset to datum line 6"

End of nozzle to shell center 42.625"
Passes through a Category A joint No
Nozzle
Description NPS 1 Sch 160
Access opening No
Material specification SA-106 B Smls pipe (II-D p. 14, In. 15)
Inside diameter, new 0.815"
Pipe nominal wall thickness 0.25"
Pipe minimum wall thickness' 0.2188"
Corrosion allowance 0.0625"

Projection available outside vessel, Lpr |6"

Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
Longitudinal joint efficiency 1
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Inner fillet, Leg,, 0.375"

Nozzle to vessel groove weld 0.625"

Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.

UCS-66 Material Toughness Requirements Nozzle

Impact test exempt per UCS-66(d) (NPS 4 or smaller pipe) = -155°F

Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-45

(in?) Summary (in)

The nozzle passes

For P =250 psi @ 200 °F UG-45

A A A

required | available Al | Az | A3 | As welds treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.1789 1 0.2188

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

s Required weld Actual weld
feidiceseniption throat size (in) | throat size (in) States
Nozzle to shell fillet (Leg4) 0.1312 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

WATER LEVEL GAUGE (TOP) (N13A)

ASME Section VIII Division 1, 2015 Edition

—0.3750

I].EZEI]J/ l].525l]\|/

A

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Cylinder #2
Orientation 90°
Nozzle center line offset to datum line 99"
End of nozzle to shell center 42"
Offset from center, Lo -7.5"
Passes through a Category A joint No
Nozzle
Description NPS 1 Sch 160
Access opening No
Material specification SA-106 B Smls pipe (II-D p. 14, In. 15)
Inside diameter, new 0.815"
Pipe nominal wall thickness 0.25"
Pipe minimum wall thickness! 0.2188"
Corrosion allowance 0.0625"
Opening chord length 0.9607"
Projection available outside vessel, Lpr |6.0199"
Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
COMPRESS 2016 Build 7600 36/80
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Longitudinal joint efficiency 1
Welds

Inner fillet, Leg,, 0.375"

Nozzle to vessel groove weld 0.625"

Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.

UCS-66 Material Toughness Requirements Nozzle

Impact test exempt per UCS-66(d) (NPS 4 or smaller pipe) = -155°F

Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-45

(in?) Summary (in)

The nozzle passes

For P =250 psi @ 200 °F UG-45

A A A

required | available Ar [Az (A3 As | g treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.1789 1 0.2188

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

A Required weld Actual weld
Elddeseniption throat size (in) | throat size (in) States
Nozzle to shell fillet (Leg41) 0.1312 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)

Reinforcement check in the plane parallel to the longitudinal axis
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-45
(in?) Summary (in)

The nozzle passes

For P = 250 psi @ 200 °F UG-45

A A A

required | available Ar [ Az [ A3 [ As welds treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.17891 02188

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

e Required weld Actual weld
Wlddescription throat size (in) | throat size (in) Satuy
Nozzle to shell fillet (Leg4) 0.1312 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

WATER LEVEL GAUGE (BOTTOM) (N13B)

ASME Section VIII Division 1, 2015 Edition

—0.3750

I].EZEI]J/ l].525l]\|/

A

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Cylinder #2
Orientation 90°
Nozzle center line offset to datum line 99"
End of nozzle to shell center 42"
Offset from center, Lo 17.5"
Passes through a Category A joint No
Nozzle
Description NPS 1 Sch 160
Access opening No
Material specification SA-106 B Smls pipe (II-D p. 14, In. 15)
Inside diameter, new 0.815"
Pipe nominal wall thickness 0.25"
Pipe minimum wall thickness! 0.2188"
Corrosion allowance 0.0625"
Opening chord length 1.073"
Projection available outside vessel, Lpr |9.4774"
Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
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Longitudinal joint efficiency 1
Welds

Inner fillet, Leg,, 0.375"

Nozzle to vessel groove weld 0.625"

Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.

UCS-66 Material Toughness Requirements Nozzle

Impact test exempt per UCS-66(d) (NPS 4 or smaller pipe) = -155°F

Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-45

(in?) Summary (in)

The nozzle passes

For P =250 psi @ 200 °F UG-45

A A A

required | available Ar [Az (A3 As | g treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.1789 1 0.2188

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

A Required weld Actual weld
Elddeseniption throat size (in) | throat size (in) States
Nozzle to shell fillet (Leg41) 0.1312 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)

Reinforcement check in the plane parallel to the longitudinal axis
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-45
(in?) Summary (in)

The nozzle passes

For P = 250 psi @ 200 °F UG-45

A A A

required | available Ar [ Az [ A3 [ As welds treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.17891 02188

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

e Required weld Actual weld
Wlddescription throat size (in) | throat size (in) Satuy
Nozzle to shell fillet (Leg4) 0.1312 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

OIL LEVEL GAUGE (TOP) (N14A)

ASME Section VIII Division 1, 2015 Edition

—0.3750

I].EZEI]J/ l].525l]\|/

A

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Cylinder #2
Orientation 90°
Nozzle center line offset to datum line 165"
End of nozzle to shell center 42"
Offset from center, Lo -2.5"
Passes through a Category A joint No
Nozzle
Description NPS 1 Sch 160
Access opening No
Material specification SA-106 B Smls pipe (II-D p. 14, In. 15)
Inside diameter, new 0.815"
Pipe nominal wall thickness 0.25"
Pipe minimum wall thickness' 0.2188"
Corrosion allowance 0.0625"
Opening chord length 0.9422"
Projection available outside vessel, Lpr |5.4214"
Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
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Longitudinal joint efficiency 1
Welds

Inner fillet, Leg,, 0.375"

Nozzle to vessel groove weld 0.625"

Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.

UCS-66 Material Toughness Requirements Nozzle

Impact test exempt per UCS-66(d) (NPS 4 or smaller pipe) = -155°F

Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-45

(in?) Summary (in)

The nozzle passes

For P =250 psi @ 200 °F UG-45

A A A

required | available Ar [Az (A3 As | g treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.1789 1 0.2188

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

A Required weld Actual weld
Elddeseniption throat size (in) | throat size (in) States
Nozzle to shell fillet (Leg41) 0.1312 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)

Reinforcement check in the plane parallel to the longitudinal axis
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-45
(in?) Summary (in)

The nozzle passes

For P = 250 psi @ 200 °F UG-45

A A A

required | available Ar [ Az [ A3 [ As welds treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.17891 02188

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

e Required weld Actual weld
Wlddescription throat size (in) | throat size (in) Satuy
Nozzle to shell fillet (Leg4) 0.1312 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

OIL LEVEL GAUGE (BOTTOM) (N14B)

ASME Section VIII Division 1, 2015 Edition

—0.3750

I].EZEI]J/ l].525l]\|/

A

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Cylinder #2
Orientation 90°
Nozzle center line offset to datum line 165"
End of nozzle to shell center 42"
Offset from center, Lo 22.5"
Passes through a Category A joint No
Nozzle
Description NPS 1 Sch 160
Access opening No
Material specification SA-106 B Smls pipe (II-D p. 14, In. 15)
Inside diameter, new 0.815"
Pipe nominal wall thickness 0.25"
Pipe minimum wall thickness! 0.2188"
Corrosion allowance 0.0625"
Opening chord length 1.1982"
Projection available outside vessel, Lpr |12.6011"
Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
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Longitudinal joint efficiency 1
Welds

Inner fillet, Leg,, 0.375"

Nozzle to vessel groove weld 0.625"

Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.

UCS-66 Material Toughness Requirements Nozzle

Impact test exempt per UCS-66(d) (NPS 4 or smaller pipe) = -155°F

Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-45

(in?) Summary (in)

The nozzle passes

For P =250 psi @ 200 °F UG-45

A A A

required | available Ar [Az (A3 As | g treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.1789 1 0.2188

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

A Required weld Actual weld
Elddeseniption throat size (in) | throat size (in) States
Nozzle to shell fillet (Leg41) 0.1312 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)

Reinforcement check in the plane parallel to the longitudinal axis
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-45
(in?) Summary (in)

The nozzle passes

For P = 250 psi @ 200 °F UG-45

A A A

required | available Ar [ Az [ A3 [ As welds treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.17891 02188

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

e Required weld Actual weld
Wlddescription throat size (in) | throat size (in) Satuy
Nozzle to shell fillet (Leg4) 0.1312 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

RELIEF (N15)

ASME Section VIII Division 1, 2015 Edition

—0.3750

I].EEEI]J/ l].E25l]\L

[ 41 | Ik

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Cylinder #2
Orientation 0°

Nozzle center line offset to datum line 108"

End of nozzle to shell center 42.625"
Passes through a Category A joint No

Access opening No
Material specification SA-105 (II-D p. 18, In. 23)
Inside diameter, new 2"
Nominal wall thickness 0.53"
Corrosion allowance 0.0625"
Projection available outside vessel, Lpr 5.25"

Projection available outside vessel to flange face, Lf | 6"

Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
Longitudinal joint efficiency 1
Inner fillet, Leg,, 0.375"
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Nozzle to vessel groove weld 0.625"

ASME B16.5-2013 Flange

Description NPS 2 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 344, In. 31)
Blind included No

Rated MDMT -32.3°F

Liquid static head 0 psi

MAWRP rating 260 psi @ 200°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

PWHT performed No

Impact Tested No

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements

LWN rated MDMT per UCS-66(c)(4) = -32.3°F

Material is exempt from impact testing at the Design MDMT of -20°F.
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Reinforcement Calculations for Internal Pressure

UG-45
Summary
(in)

UG-37 Area Calculation Summary

(in?)

The nozzle passes

For P = 250 psi @ 200 °F UG-45

A A A

required | available Ar [ Az [ A3 [ As welds treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.251510.53

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

e Required weld Actual weld
Wlddescription throat size (in) | throat size (in) Satuy
Nozzle to shell fillet (Leg4) 0.25 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

LEVEL SWITCH BRIDLE (TOP) (N16A)

ASME Section VIII Division 1, 2015 Edition

—0.3750

I].EEEI]J/ l].E25l]\L

[ 41 | Ik

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Cylinder #1
Orientation 0°

Nozzle center line offset to datum line 48"

End of nozzle to shell center 42.625"
Passes through a Category A joint No

Access opening No
Material specification SA-105 (II-D p. 18, In. 23)
Inside diameter, new 2"
Nominal wall thickness 0.53"
Corrosion allowance 0.0625"
Projection available outside vessel, Lpr 5.25"

Projection available outside vessel to flange face, Lf | 6"

Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
Longitudinal joint efficiency 1
Inner fillet, Leg,, 0.375"
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Nozzle to vessel groove weld 0.625"

ASME B16.5-2013 Flange

Description NPS 2 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 344, In. 31)
Blind included No

Rated MDMT -32.3°F

Liquid static head 0 psi

MAWRP rating 260 psi @ 200°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

PWHT performed No

Impact Tested No

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements

LWN rated MDMT per UCS-66(c)(4) = -32.3°F

Material is exempt from impact testing at the Design MDMT of -20°F.
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Reinforcement Calculations for Internal Pressure

UG-45
Summary
(in)

UG-37 Area Calculation Summary

(in?)

The nozzle passes

For P = 250 psi @ 200 °F UG-45

A A A

required | available Ar [ Az [ A3 [ As welds treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.251510.53

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

e Required weld Actual weld
Wlddescription throat size (in) | throat size (in) Satuy
Nozzle to shell fillet (Leg4) 0.25 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

LEVEL SWITCH BRIDLE (BOTTOM) (N16B)

ASME Section VIII Division 1, 2015 Edition

—0.3750

I].EEEI]J/ l].E25l]\L

[ 41 | Ik

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Cylinder #1
Orientation 180°
Nozzle center line offset to datum line 48"

End of nozzle to shell center 42.625"
Passes through a Category A joint No

Access opening No
Material specification SA-105 (II-D p. 18, In. 23)
Inside diameter, new 2"
Nominal wall thickness 0.53"
Corrosion allowance 0.0625"
Projection available outside vessel, Lpr 5.25"

Projection available outside vessel to flange face, Lf | 6"

Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
Longitudinal joint efficiency 1
Inner fillet, Leg,, 0.375"
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Nozzle to vessel groove weld 0.625"

ASME B16.5-2013 Flange

Description NPS 2 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 344, In. 31)
Blind included No

Rated MDMT -32.3°F

Liquid static head 0 psi

MAWRP rating 260 psi @ 200°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

PWHT performed No

Impact Tested No

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements

LWN rated MDMT per UCS-66(c)(4) = -32.3°F

Material is exempt from impact testing at the Design MDMT of -20°F.
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Reinforcement Calculations for Internal Pressure

UG-45
Summary
(in)

UG-37 Area Calculation Summary

(in?)

The nozzle passes

For P = 250 psi @ 200 °F UG-45

A A A

required | available Ar [ Az [ A3 [ As welds treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.251510.53

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

e Required weld Actual weld
Wlddescription throat size (in) | throat size (in) Satuy
Nozzle to shell fillet (Leg4) 0.25 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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ANODE (N17A)

ASME Section VIII Division 1, 2015 Edition

" «lo.3750

Note: round inside edges per UG-76(c)

Location and Orientation

Access opening

Located on Cylinder #1
Orientation 270°
Nozzle center line offset to datum line 42"

End of nozzle to shell center 29.0402"
Offset from center, Lo -30"
Passes through a Category A joint No

No

Material specification

SA-105 (II-D p. 18, In. 23)

Inside diameter, new 2"
Nominal wall thickness 0.53"
Corrosion allowance 0.0625"
Opening chord length 3.7878"
Projection available outside vessel, Lpr 5.25"
Projection available outside vessel to flange face, Lf | 6"
Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
Longitudinal joint efficiency 1
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Inner fillet, Leg,, 0.375"
Nozzle to vessel groove weld 0.625"

ASME B16.5-2013 Flange

Description NPS 2 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 344, In. 31)
Blind included No

Rated MDMT -32.3°F

Liquid static head 0 psi

MAWP rating 260 psi @ 200°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

PWHT performed No

Impact Tested No

Notes

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements

LWN rated MDMT per UCS-66(c)(4) = 32.3°F

Material is exempt from impact testing at the Design MDMT of -20°F.
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Reinforcement Calculations for Internal Pressure

UG-45
UG-37 Area Calculation Summary (in?) Summary
(in)
For P = 250 psi @ 200 °F The nozzle passes
The opening is adequately reinforced UG-45
A A A

required | available £a A2 A3 | As welds treq tmin
0.8602 | 2.4725 | 1.2704 [ 1.0615 | -- | -- | 0.1406 | 0.2515 | 0.53

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

an Required weld Actual weld
feldiceseniption throat size (in) | throat size (in) States
Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate

Reinforcement check in the plane parallel to the longitudinal axis

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-45
(in?) Summary
(in)
For P = 250 psi @ 200 °F The nowale passes
A A A
required | available Al | Az | A3 | As welds treq tmin
This nozzle is exempt from area
calculations per UG-36(c)(3)(a) 0.251510.53

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)
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UW-16 Weld Sizing Summary

Weld description

Required weld
throat size (in)

CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Actual weld
throat size (in)

Status

Nozzle to shell fillet (Leg41)

0.25

0.2625

weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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ANODE (N17B)

ASME Section VIII Division 1, 2015 Edition

" «lo.3750

Note: round inside edges per UG-76(c)

Location and Orientation

Access opening

Located on Cylinder #2
Orientation 270°
Nozzle center line offset to datum line 126"

End of nozzle to shell center 29.0402"
Offset from center, Lo -30"

Passes through a Category A joint No

No

Material specification

SA-105 (II-D p. 18, In. 23)

Inside diameter, new 2"
Nominal wall thickness 0.53"
Corrosion allowance 0.0625"
Opening chord length 3.7878"
Projection available outside vessel, Lpr 5.25"
Projection available outside vessel to flange face, Lf | 6"
Local vessel minimum thickness 0.625"
Liquid static head included 0 psi
Longitudinal joint efficiency 1
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Inner fillet, Leg,, 0.375"
Nozzle to vessel groove weld 0.625"

ASME B16.5-2013 Flange

Description NPS 2 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 344, In. 31)
Blind included No

Rated MDMT -32.3°F

Liquid static head 0 psi

MAWP rating 260 psi @ 200°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

PWHT performed No

Impact Tested No

Notes

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements

LWN rated MDMT per UCS-66(c)(4) = 32.3°F

Material is exempt from impact testing at the Design MDMT of -20°F.
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Reinforcement Calculations for Internal Pressure

UG-45
UG-37 Area Calculation Summary (in?) Summary
(in)
For P = 250 psi @ 200 °F The nozzle passes
The opening is adequately reinforced UG-45
A A A

required | available £a A2 A3 | As welds treq tmin
0.8602 | 2.4725 | 1.2704 [ 1.0615 | -- | -- | 0.1406 | 0.2515 | 0.53

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

an Required weld Actual weld
feldiceseniption throat size (in) | throat size (in) States
Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate

Reinforcement check in the plane parallel to the longitudinal axis

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-45
(in?) Summary
(in)
For P = 250 psi @ 200 °F The nowale passes
A A A
required | available Al | Az | A3 | As welds treq tmin
This nozzle is exempt from area
calculations per UG-36(c)(3)(a) 0.251510.53

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)
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UW-16 Weld Sizing Summary

Weld description

Required weld
throat size (in)

CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Actual weld
throat size (in)

Status

Nozzle to shell fillet (Leg41)

0.25

0.2625

weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Lifting Lug #2

Minimum report

Geometry Inputs

».

—1p— P gy

Attached To Cylinder #2
Material A36
Orientation Longitudinal
Distance of Lift Point From Datum 150"
Angular Position 0°

Length, L 6"

Height, H 5"
Thickness, t 1"

Hole Diameter, d 1.25"

Pin Diameter, Dp 1.15"

Load Eccentricity, a, 0"

Distance from Load to Shell or Pad, a, |2.5"

Load Angle Normal to Vessel, 3 45°
Load Angle from Vertical, ¢ 45°
Welds
Size, t 0.5"
Reinforcement Pad

Width, B, 3"

Length, L 8"

Thickness, t 0.5"

Weld Size, t, | 0.4375"
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Intermediate Values

Load Factor 1.5000
Vessel Weight (new, incl. Load Factor), W 17,422.31b
Lug Weight (new), Wie 12.61b
Distance from Center of Gravity to this lug, x, 64.7768"
Distance from Center of Gravity to second lug, x, [67.2232"
Allowable Stress, Tensile, 6, 19,980 psi
Allowable Stress, Shear, o 13,320 psi
Allowable Stress, Bearing, o, 29,970 psi
Allowable Stress, Bending, 6, 22,201 psi
Allowable Stress, Weld Shear, T, .01 13,320 psi
Allowable Stress set to 1/3 Sy per ASME B30.20 No

Summary Values

Required Lift Pin Diameter, dreqd 0.7744"
Required Lug Thickness, t, ., 0.3641"
Lug Stress Ratio, G, 0.24

Weld Shear Stress Ratio, T, 0.42

Lug Design Acceptable
Local Stresses WRC 107 Acceptable
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Minimum report

CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Lifting Lug #1

Geometry Inputs

t
=k
—p— P kg
Attached To Cylinder #1
Material A36
Orientation Longitudinal
Distance of Lift Point From Datum 18"
Angular Position 0°
Length, L 6"
Height, H 5"
Thickness, t 1"
Hole Diameter, d 1.25"
Pin Diameter, Dp 1.15"
Load Eccentricity, a, 0"
Distance from Load to Shell or Pad, a, |2.5"
Load Angle Normal to Vessel, 3 -45°
Load Angle from Vertical, ¢ -45°
Welds
Size, t 0.5"
Reinforcement Pad
Width, B, 3"
Length, L 8"
Thickness, t 0.5"
Weld Size, t, | 0.4375"
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Intermediate Values

Load Factor 1.5000
Vessel Weight (new, incl. Load Factor), W 17,422.31b
Lug Weight (new), Wie 12.61b
Distance from Center of Gravity to this lug, x, 67.2232"
Distance from Center of Gravity to second lug, x, |64.7768"
Allowable Stress, Tensile, 6, 19,980 psi
Allowable Stress, Shear, o 13,320 psi
Allowable Stress, Bearing, o, 29,970 psi
Allowable Stress, Bending, 6, 22,201 psi
Allowable Stress, Weld Shear, T, .01 13,320 psi
Allowable Stress set to 1/3 Sy per ASME B30.20 No

Summary Values

Required Lift Pin Diameter, dreqd 0.7602"
Required Lug Thickness, t, ., 0.3508"
Lug Stress Ratio, G, 0.23

Weld Shear Stress Ratio, T, 0.4

Lug Design Acceptable
Local Stresses WRC 107 Acceptable
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CODE CALCULATIONS 2465.CWDODE CALCULATIONS 2465.CW7

Saddle #1

ASME Section VIII Division 1, 2015 Edition

Saddle Material SA-36
Saddle Construction Web at edge of rib
Welded to Vessel Yes
Saddle Allowable Stress, S, 16,600 psi
Saddle Yield Stress, S, 36,000 psi
Foundation Allowable Stress 1,658 psi
P?::;gll;e Left Saddle Right Saddle
Operating 250 psi
Test 327.84 psi
Right saddle distance to datum 144"
Tangent To Tangent Length, L 184"
Saddle separation, L, 120"
Vessel Radius, R 36.625"
Tangent Distance Left, A, 32"
Tangent Distance Right, A 32"
Saddle Height, H 68.625"
Saddle Contact Angle, 6 120°
Web Plate Thickness, t 0.375"
Base Plate Length, E 67"
Base Plate Width, F 12"
Base Plate Thickness, t, 0.5"
Number of Stiffening Ribs, n 4
Largest Stiffening Rib Spacing, d, 21.4869"
Stiffening Rib Thickness, t 0.375"
Saddle Width, b 8"
Thickness, t, 0.375"
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CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Width, W, 12"
Contact Angle, 6, 126°
Material SA-193-B7TM
Bolt Allowable Shear 15,000 psi
Description 1" series 8 threaded
Corrosion on root 0.0625"
Anchor Bolts per Saddle 2
Base coefficient of friction, 0.45
(():I:) il;?)t(;z(gl’ Hydrotest
Weight on Left Saddle 4,576 1b 20,393 b
Weight on Right Saddle 4,845 1b 20,776 1b
Weight of Saddle Pair 1,216 Ib
(1) Saddle calculations are based on the method presented in "Stresses in Large Cylindrical Pressure Vessels on Two Saddle
Supports" by L.P. Zick.
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Stress Summary

CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Bending + pressure between saddles Bending + pressure at the saddle
Load | Condition |  Saddle (psi) (psi)

S1 allow St allow S> allow Sz allow

+) +) ) ) +) +) ) )
Seismic | Operating | NightSaddle | g 046 20,400 32 17,790 8144 24,000 130 17,790
Left Saddle 8,144 24,000 130 17,790
Operating | RightSaddle | o)) 20,400 . 17790 8,133 24,000 119 17,790
g Left Saddle 8,133 24,000 119 17,790
Test Right Saddle | o o) 29,070 % 17790 9,912 34200 | 470 17,790
Left Saddle 9,912 34200 | 470 17,790
Weight | Operating | RightSaddle | ¢ 17,000 23 14,825 gL 20000 ) 19 | 14825
Left Saddle 8,133 20,000 119 14,825
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Stress Summary

Tangential Circumferential Stress over - q

shear (psi) stress (psi) saddle (psi) SpHEEpe)

Load | Condition | Saddle P P P

S4 allow
S3 allow (horns) (+-) Ss allow Se allow
St || Groeing Right Saddle | 262 | 16,000 -2.368 30,000 571 17,400 | 152 11,067
Left Saddle 241 | 16,000 -2,237 30,000 545 17,400 | 143 11,067
. Right Saddle | 213 | 16,000 -2,002 30,000 487 17,400 128 11,067
Operating

Rind Left Saddle | 197 | 16,000 | -1,908 | 30,000 | 464 | 17,400 | 122 | 11,067
Test Right Saddle | 635 | 27,360 -6,011 34,200 1,632 | 32,400 | 472 32,400
Left Saddle 616 | 27,360 -5,901 34,200 1,602 | 32,400 | 464 32,400
Weight | Operating Right Saddle | 163 | 16,000 -1,696 30,000 413 17,400 109 11,067
Left Saddle 147 | 16,000 -1,602 30,000 390 17,400 | 103 11,067

Seismic base shear on vessel

Vessel is assumed to be a rigid structure.

Method of seismic analysis ASCE 7-10 ground supported
Vertical seismic accelerations considered Yes
Importance factor, I, 1
Site Class B
Short period spectral response acceleration as percent of g, S 100
From Table 11.4-1, F, 1
Risk Category (Table 1.5-1) I
Equations
Sus = F.*S,
Sps = (273)*Sys
F,=0.3%Sp*W*1 *0.7
Results
Sys = 1%1 1
Sps = (2/3)*1 0.6667
Seismic Design Category (Section 11.6) D
F,=0.3%0.6667%9,421%1*0.7 1,318.94 Ib;
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CODE CALCULATIONS 2465.CWDODE CALCULATIONS 2465.CW7

Saddle reactions due to weight + seismic

V, = vertical seismic force acting on the saddle

V = horizontal seismic shear acting on the saddle (worst case if not slotted)

Seismic longitudinal reaction, Q,

Seismic transverse reaction, Q,

Equations
Q=V*H /L +V,
Q,=V*H /(R *Sin(0/2))+V,
Q=W+max[Q Q]
Results
Q,=1,318.94%68.625 / 120 + 0.14*0.6667%4,845 1,206.47 1b;
Right Saddle )
Q, = 678.3%68.625 / (36.625*Sin( 120/ 2 )) + 0.14*0.6667%4,845 1,919.76 1b;
Operating
Q =4,845 + max[ 1,919.76, 1,206.47 | 6,764.76 1b,
Q,=1,318.94%68.625 / 120 + 0.14*0.6667*%4,576 1,181.36 1b;
Left Saddle .
Q, = 640.64%68.625 / (36.625*Sin( 120/ 2)) + 0.14*0.6667%4,576 1,813.17 Ib;
Q=4,576 + max[ 1,813.17, 1,181.36 | 6,389.17 Ib;
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Saddle reactions due to weight + wind

Wind longitudinal reaction, Q,

CODE CALCULATIONS 2465.CWDDE CALCULATIONS 2465.CW7

Wind transverse reaction, Q,

Wind pressure, P, 14.7584 pst
Equations
Vo= PW*G*(Cf(Sheu)*(Projected shell area) + Cf(saddle)*(Projected saddle area))
Ve = PW*G*(Cf(shen)’“71:”‘R02 /144 + Cf(saddle)*(Projected saddle area))
Q =V, H,/ (R *Sin( 0 /2))
Q =V, H /L,
Q=W +max[Q,. Q]
Results
V. = 14.76%0.85%(0.53*54.0701 + 2*1.7778) 404.1 1b;
Right Saddle V.. = 14.76%0.85%(0.5*n*36.6252 / 144 + 2*17.2981) 617.56 b,
Q, =404.1%68.625 / (36.625*Sin( 120/ 2)) 874.3 1b,
Operating Q,= 617.56%68.625 / 120 353.16 Ib,
Q =4,845 + max[ 874.3 , 353.16 ] 5,719.3 1b;
V.. = 14.76*%0.85%(0.53*%54.0701 + 2*1.7778) 404.1 Ib;
Left Saddle | Vwe = 14.76%0.85%(0.5%1*36.625% / 144 + 2%17.2981) 617.56 1b;
Q, =404.1%68.625 / (36.625*Sin( 120/ 2)) 874.3 1b,
Q,=617.56%68.625 / 120 353.16 1b,
Q=4,576 + max| 874.3 ,353.16 ] 5,450.3 1b;
V., = 4.87*%0.85%(0.53*54.0701 + 2*1.7778) 133.35 b,
Right Saddle Ve = 4.87%0.85%(0.5*m*36.6252 / 144 + 2*17.2981) 203.79 1b;
Q, = 133.35%68.625 / (36.625*Sin( 120/ 2)) 288.52 b,
Test Q, = 203.79%68.625 / 120 116.54 Ib,
Q =20,776 + max| 288.52, 116.54 ] 21,064.52 1b;
V., =4.87*%0.85%(0.53%54.0701 + 2*1.7778) 133.35 Ib,
Left Saddle | Ywe = 4-87%0.85%(0.5%1%36.625% / 144 + 2*17.2981) 203.79 b,
Q, = 133.35%68.625 / (36.625*Sin( 120/ 2)) 288.52 b,
Q,=203.79%68.625 / 120 116.54 Ib,

Q =20,393 + max|[ 288.52, 116.54 ]

20,681.52 Ib,
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CODE CALCULATIONS 2465.CWDODE CALCULATIONS 2465.CW7

Longitudinal stress between saddles (Weight, Operating, right saddle loading and geometry govern)

S, =+ 3*K*Q*(L / 12) / (m*R?*t)
= 3%(0.2381%4,845%(184 / 12) / (1%36.34382*0.5625)
=23 psi

S, =P*R/(2*1)
=250%36.0625 / (2*0.5625)
= 8,014 psi

Maximum tensile stress S, =S, + S, =8.037 psi
Maximum compressive stress (shut down) S, =S, =23 psi

Tensile stress is acceptable (<=1*S*E = 17,000 psi)
Compressive stress is acceptable (<=1*S_= 14,825 psi)

Longitudinal stress at the left saddle (Weight, Operating)

L, = 2*(Left head depth) / 3 + L + 2*(Right head depth) / 3
=2%18.513/3 + 184 + 2*18.513/3
=208.684 in

w=W,/L =9421/208.684 =45.14 Ib/in
Bending moment at the left saddle:

M, = wH*(2*¥H*A; /3 + A?/2-(R?-H?»)/4)
=45.14*(2%18.513%32 /3 + 322/ 2 - (36.625% - 18.513%) / 4)
=29,672.7 Ibi-in

S, =M *K,'/ (T*R2*t)

=29,672.7%9.3799 / (1#36.34382%0.5625)
=119 psi

S, =P*R/(2*1)

=250%36.0625 / (2*#0.5625)

= 8,014 psi

Maximum tensile stress S, =S, + Sp = 8,133 psi
Maximum compressive stress (shut down) S, =S, =119 psi

Tensile stress is acceptable (<=1*S = 20,000 psi)
Compressive stress is acceptable (<=1*S_= 14,825 psi)

Tangential shear stress in the shell (right saddle, Seismic, Operating)
Quear = Q - WH(a + 2¥H / 3)

= 6,764.76 - 49.36*(32 + 2%18.513 / 3)
=4,576.11 Ib;
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wnn

37 K2.2*Qshear/ (R*t)

=1.1707%4,576.11 / (36.3438*0.5625)

=262 psi

Tangential shear stress is acceptable (<= 0.8*S = 16,000 psi)
Circumferential stress at the right saddle horns (Seismic, Operating)
S, =-Q/ (4*t*(b+1.56*Sqr(R *1))) - 12*K,*Q*R / (L*t?)

=-6,764.76 / (4%0.5625%(8+1.56*Sqr(36.625%0.5625))) - 12#0.0428%6,764.76%36.3438 / (184%0.5625?)
=-2.368 psi

Circumferential stress at saddle horns is acceptable (<=1.5*S_ = 30,000 psi)
Ring compression in shell over right saddle (Seismic, Operating)

Ss =K Q / ((t+t))*(t; + 1.56*Sqr(R *t,)))

=0.7603%6,764.76 / ((0.5625 + 0.375)*(0.375 + 1.56*Sqr(36.625%0.9375)))
=577 psi

Ring compression in shell is acceptable (<= 0.5*S, = 17,400 psi)

Saddle splitting load (right, Seismic, Operating)

Area resisting splitting force = Web area + wear plate area

A, =H t + L ¥W)

=12.2083*0.375 + 0.375*12

=9.0781 in?

Se=K*Q/ A,

=0.2035%6,764.76 / 9.0781

=152 psi

Stress in saddle is acceptable (<= (2 / 3)*S = 11,067 psi)

Shear stress in anchor bolting, one end slotted

Maximum seismic or wind base shear = 1,318.94 b,

Thermal expansion base shear = W*u = 5,453*0.45 = 2,453.85 Ib;
Corroded root area for a 1" series 8 threaded bolt = 0.3988 in? ( 2 per saddle )

Bolt shear stress = 2,453.85 / (0.3988*1%2) = 3,077 psi
Anchor bolt stress is acceptable (<= 15,000 psi)
Shear stress in anchor bolting, transverse

Maximum seismic or wind base shear = 1,318.94 Ib,
Corroded root area for a 1" series 8 threaded bolt = 0.3988 in? ( 2 per saddle )
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Bolt shear stress = 1,318.94 / (0.3988%2%*2) = 827 psi

Anchor bolt stress is acceptable (<= 15,000 psi)

Web plate buckling check (Escoe pg 251)

Allowable compressive stress S is the lesser of 16,600 or 10,219 psi: (10,219)

S. = K*n?*E / (12%(1 - 0.3%)*(d, / t)?)

= 1.28*m>*29E+06 / (12*(1 - 0.32)*(21.4869 / 0.375)?)

=10,219 psi

Allowable compressive load on the saddle

b, = d*t / (d*t, + 2%, *(b - 1))

=21.4869%0.375/ (21.4869%0.375 + 2*0.375*%(8 - 1))

=0.6055

F, =n*(A  + 2%b *t)*S,

=4%(2.8594 + 2*0.6055%0.375)*10,219

=135,439.26 1b,

Saddle loading of 21,672.52 Ib; is <= F, ; satisfactory.

Primary bending + axial stress in the saddle due to end loads (assumes one saddle slotted)
6, = V¥H,-x)*y/1+Q/A

=1,318.94%(68.625 - 30.2886)*5.2168 / 119.73 + 6,764.76 / 35.2261

= 2,395 psi

The primary bending + axial stress in the saddle <= 16,600 psi; satisfactory.
Secondary bending + axial stress in the saddle due to end loads (includes thermal expansion, assumes one saddle slotted)
6, = V¥H,-x)*y/1+Q/A

=3,772.79%(68.625 - 30.2886)*5.2168 / 119.73 + 6,764.76 / 35.2261

= 6,494 psi

The secondary bending + axial stress in the saddle < 2%8,=72,000 psi; satisfactory.
Saddle base plate thickness check (Roark sixth edition, Table 26, case 7a)
where a=21.4869, b =11.625 in

t, = (Bl*q*b2 / (1.5*Sa))0.5

= (1.6457%27%11.625% / (1.5%16,600))%-

=0.4907 in

The base plate thickness of 0.5 in is adequate.

Foundation bearing check
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$1=Q,, / (F¥E)
=21,672.52/(12*67)
=27 psi

Concrete bearing stress < 1,658 psi ; satisfactory.
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Wind Code
Elevation of base above grade 32.00 ft
Increase effective outer diameter by 0.00 ft
Wind Force Coefficient, Cf 0.5300
Risk Category (Table 1.5-1) 1T
Basic Wind Speed, V 115.0000 mph
Exposure category B
Wind Directionality Factor, Kd 0.9500
Topographic Factor, Kzt 1.0000
Enforce minimum design load of 16 psf per ASCE 29.8: Yes

Wind Pressure (WP) Calculations

Kz =2.01 * (Z/z,)**
=2.01 * (40.77 / 1,200.00)0-2557
=0.7648

qz =0.00256 * Kz * Kzt * Kd * V2
=0.00256 * 0.7648 * 1.0000 * 0.9500 * 115.0000?
=24.5974 psf

qz = 0.6 * max ( 24.5974, 16.0000 )
= 14.7584 psf

Note: The 0.6 factor is the wind load combination factor from Section 2.4.1.

Table Lookup Values

o = 7.0000, z, = 1,200.00 ft |[Table 26.9-1, page 256]

Shear calculations are reported in the saddle report.
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Seismic Code

Seismic calculations are reported in the saddle report.
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SHOP NOTE: s
S RELALL DIVENSIONS ARE TO DMENSIONED FROM egiilo LIFTING LUG ATTACHMENT DETAIL
l \@ I ' THE WORKLINE UNLESS STATED OTHERWISE. 28 o DESIGN SPECIFICATIONS
n7n ui I
! 67 l | 108" 1. CODE: ASME BOILER AND PRESSURE VESSEL SECTION VI,
& 132" DIVISION [, 2015 EDITION.
END VIEW s 140" 2. SERVICE: NON-LETHAL
DAVIT ARM NOT SHOWN FOR CLARITY 162" 3. STRESS RELIEF: NONE
4, RADIOGRAPHY: RT-2
SCHEDULE OF OPENINGS SIDE VIEW CIRCUMFERENTIAL SEAMS: UW-11(a)(5)(b) SPOT (T-JOINT)
EXT ‘ LONGITUDINAL SEAM: UW-11(a) FULL
MARK QTY SERVICE SIZE PRO:J INT. PROJ. TYPE RATING 5. MIN. DESIGN THICKNESS: (INCLUDES C. A.)
: HEADS: 0.513" MIN. 0.625" NOM.
N1 1 MANWAY 24" 12" 1" RFSO 1508 SHELL: 0.625" NOM.
N4 1 INLET 8" 8" q" LWN 150# 6. HYDROSTATIC TEST PRESSURE: 325 PSI.
N5 1 GAS OUTLET 3" 6" FLUSH LS. LWN 1504 ;- &%ﬁ?ségg I\Z\IL-'{?D\I/EVQTJ%Esi ;g 16"
" 6" FLUSH LS. LWN 1508 : -
Ne ! WATERLLC 4 - MAWP: 250 PSI. AT 200° F.
N7 1 OIL LLC 4" 6" FLUSH LS. LWN 150# MAEWP: 0 PSI. AT 200°. F.
N8 1 OIL OUTLET 3" 6" FLUSH LS. LWN 150# MATERIALS SPECIFICATIONS MDMT: -20° F. AT 25(I) iSFIbR ASKETS AND BOLTING
' ! .S. 150 (B =7 DS ———— SA 516-70 9. SEE BILL OF MATERIA )
N9 ! DRAN > o FLUSHLS LWN i SHELLS: A 21670 | 10. MAXIMUM WELD REINFORCEMENT (UW-35) ON EACH FACE:
N10 ! WATER OUTLET 3 6 FLUSH LS. LWN 150#% FLANGES: oo SA105 CIRCUMFERENTIAL SEAMS: <-reereemn 3/16" (0.188")
N11 1 P1/ TRANSMITTER 1" 1 5/8" FLUSH I.S. CPLG 3000# COUPLIN éS--——-------—-—S A-105 LONGITUDINAL SEAMS: - 3/32" (0.094")
N13A 1 WATER LEVEL GAUGE (TOP) 1" 15/16" FLUSH I.S. CPLG 3000# PIPES: - SA-106B | 11- VESSEL FINISH: INTERNAL: PER CUSTOMER SPEC.
N13B 1 WATER LEVEL GAUGE (BOTTOM) 1" 5/8" FLUSH I.S. CPLG 3000# WEAR PADS: «eeomee SA 516-70 12. ESTIMATED WEIGHT: 12,433 LBS (VESSEL ONLY)
N14A 1 OIL LEVEL GAUGE (TOP) 1" 15/8" FLUSH I.S. CPLG 3000# SADDLES:----------------SA-36 REV, DESCRIPTION BY |APPR.|DATE
N14B 1 OIL LEVEL GAUGE (BOTTOM) n 13/16" FLUSHIS. | SPCL CPLG 30004 :/'\“/EF;DDJXE;TER:“““SSQ 5511%'77% 0| 155UED FOR FABRICATION JoF | R |az2-16
N15 1 PRESSURE RELIEF 3" 6" FLUSH I.S. LWN 150# T ) 1 | ADDED PACKAGING BOM JoF | R [67-16
N16A 1 LEVEL SWITCH BRIDLE (LSHH / LSL)XTOP) on 8" FLUSH I.S. LWN 150# e S TRSE SEPARATOR
N16B 1 LEVEL SWITCH BRIDLE (LSHH / LSL)(BOTTOM) o 6" FLUSH I.S. LWN 150# X 250 PS,_ 200 DEGREE F
; DRAGON PRODUCTS, LTD. e
N17A 1 ANODE 2" 6 FLUSH I.S. LWN 150# ; VA010
N17B 1 ANODE 2“ 6" FLUSH IIS. LWN 150# JOB NO~ THIS DRAWING AND INFORMATION CONTAINED HEREIN IS THE :::LVLNBY: i:';rFS Pi:iif}:ﬁiﬁ JR |APPROV§3:;;"Y: GR’:V.
N18 1 DRAIN 3" 6" FLUSH LS. LWN 150# M| v2ues [ R AN e [ e e 00002465 |siﬁn 1

Nz o/zefice
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DETAIL OPENING N4 DETAIL OPENING N5 & N15 @ DETAIL OPENING N6 DETAIL OPENING N7
8" FLANGE LWN RF 3" FLANGE LWN RF 4" FLANGE LWN RF s 13/16" 4" FLANGE LWN RF 75/8"
INLET 21, TO HEADISHELL SEAV ) GAS OUTLET & RELIEF @ WATER LLC OIL LLC o
o
WPS007 ) 38
@ ] 1 -+ — —  VESSEL
N
/0474 g AN - SHELL :
/ ,/ / HEAD l R - - N  VESSEL
//// WPS007 o % GRIND FLUSH OPENING ¢ —-—-—-? - -+ ? - @ GRIND FLUSH 'l
@ B T 3/ ! N WITH CONTOUR ,’ WITH CONTOUR ™" / o i N
/1 /
, OF VESSEL ID —————
i ‘#—W‘ OF VESSEL ID \ / \@
(19) N | f SET FLUSH SETFLUSH— { |
. - SET FLUSH INSIDE INSIDE WPS007 INSIDE —~—<WPS007
} - INSIDE  ¢oiND FLUSH SHELL - ”
PER ASME SECT. VIII 12 34 PER ASME SECT. VIl \W|TH CONTOUR PER ASME SECT. VIII PER ASME SECT. VIII
UW-16.1(1) . UW-16.1(j) OF VESSEL ID SCALE: NTS | UW-16.1(j) SCALE: NTS | UW-16.1(j) SCALE: NTS
SCALE: NTS
DETAIL OPENING N8, N9 & N18 DETAIL OPENING N14B PER ASME SECT. VIl | DETAIL OPENING N10 DETAIL OPENING N11
3" FLANGE LWN RF 1"-3000# SPECIAL COUPLING UW-16.1(j) 3" FLANGE LWN RF 1"-3000# COUPLING
OIL OUTLET & DRAIN GRIND FLUSH OIL LEVEL GAUGE (BOTTOM) WATER OUTLET GRIND FLUSH Pl/ TRANSMITTER
WITH CONTOUR WITH CONTOUR
OF VESSEL ID OF VESSEL ID @
SET FLUSH INSIDE INSIDE SET FLUSH INSIDE
INSIDE ’/SHELL SHELL 25 INSIDE JSHELL @
N WPS007 %
~9 71— - — R z
3/8 L
X % 1]
. 2 .
WPS007>"5 °l o SET FLUSH WPS007 °l o
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3/8 N N 3/8 RN N
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9 e (20 ©
PER ASME SECT. VIl _/\/ 30 3/8" TO VESSEL § PER ASME SECT. VIl PER ASME SECT. VIIl
UW-16.1(j) SCALE: NTS SCALE: NTS UW-16.1(j) SCALE: NTS | UW-16.1(j) SCALE: NTS
DETAIL OPENING N1 DETAIL OPENING N13A DETAIL OPENING N13B DETAIL OPENING N14A
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24
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g ~ &
& Fr @ A 375/16" TO VESSEL § =Sy OPENING ¢ /_ Q
5/8 il ! ~|d "7 INSIDE —— 1 1 ¢ vesseL
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I
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BILL OF MATERIAL

DETAIL OPENING N16A
2"-150# RF LWN FLANGE

DETAIL OPENING N17B
2"-150# RF LWN FLANGE

T‘% Part No. ' Description Materials Qty.
1 2465-1000 |HEAD, 2:1 ELLIP., 72" ID. W/ 2" S.F., 0.513" MIN., 0.625" NOM. SA-516-70 2
2 SHELL, CUT AND ROLL, 0.625" X 90" X 228 3/16" SA-516-70 2
3 2465-4000 | SADDLE ASSEMBLY, FIXED (SEE BELOW) SEE DRAWING 1
4 24654000 |SADDLE ASSEMBLY, SLIDING (SEE BELOW) SEE DRAWING )
5 2465-3000 |DAVIT ASSEMBLY (SEE BELOW) SEE DRAWING 1
5 2465-2000 |INLET DIVERTER ASSEMBLY (SEE BELOW) (N4) SA 516-70 1
7 PLATE, WEIR, 72" X 45" X 3/8" THK. SA 516-70 1
8 2466-5000 |MIST EXTRACTOR, 18" SCH 40 PIPE w/ INSERT (NS) SEE DRAWING 1
9 PLATE, 8" X 3" X 1/2" THK. SA 516-70 2
10 PLATE, 6" X 5" X 1" THK. SA-36 2
11 PLATE, 11 1/4" X 8 1/4" X 3/8" THK SA-36 1
12 PLATE, DATA, ASME SA-312 TP 304 1
13 PLATE, GROUNDING LUG, 2" X 2 X 1/4" THK. SA-36 2
14 2465-6000 | VORTEX BREAKER, 3" OPNGS (N8 & N10) C.S. SA-312 TP 316 2
15 FLANGE, 24™-150# RFSO (N1) SA-105 1
1% PIPE, 24" SCH XS X 15 1/8" LG. (N1) SA-106 B 1
17 PLATE, REINFORCING PAD, 38" X 37" X 1/2" THK. (N1) SA-516 70 1
18 FLANGE, 24"-150# RF, BLIND (N1) SA-105 1
19 FLANGE, 8"-150# LWN X 12 3/4" LG. (N4) SA-105 1
20 FLANGE, 3"-150# LWN X 6 3/4" LG. (N5, N8, N9, N10, N15 & N18) SA-105 5
21 FLANGE, 4"-150# LWN X 6 13/16" LG. (N6) SA-105 1
22 FLANGE, 4"-150# LWN X 7 5/8" LG. (N7) SA-105 1
23 FLANGE, 2°-150# LWN X 6 11/16" LG. (N16A & N168) SA-105 2
24 COUPLING, 1°-3000# (N11, N13A, N138, N14A) SA-106 B 4
25 COUPLING, SPECIAL, 1"-3000# X 3" L.G. (N14B) SA-106 B 1
2% FLANGE, 2"-150# LWN X 12" LG. (N17A & N17B) SA-105 2
2465-2000 INLET DIVERTER
1 PLATE, 37 3/4" X 16" X 3/8" THK. SA 516-70 1
2 PLATE, 16" X 8" X 3/8" THK. SA 516-70 2
2465-3000 DAVIT ASSEMBLY
1 BAR, 3/4" DIA X 11-1/2" LG. SA-105 OR A-105 1
2 EYEBOLT 3/4"- 10 UNC X 6" S.S. 1
3 WASHER 3/4" HVY C.s. 1
4 NUT 3/4" HVY HEX A-194-2H 1
5 COTTER KEY PIN, 1-1/2" LG. s.8. 1
6 F.B., 3/8" X 2 1/2" X 19-5/8" A-36 OR EQ. 1
7 PIPE, 2" SCH 40 X 47-3/8" LG. 2" SCH 40 2
8 PLATE, 1/4" X 2 1/16" DIA SA-36 OR A-36 4
9 PLATE, 1/4" X3 1/2" OD X 2 1/2" ID SA-36 OR A-36 2
10 PIPE, 3" SCH XXH X 8" LG. 3" SCH XXH 2
19 PLATE, 5/8" X 4" X 12" SA-36 OR A-36 2
12 BAR, 3/4" DIA X 12 5/16" SA-105 OR A-105 2
2465-4000 SADDLE ASSEMBLY
1 PLATE, WEAR PAD, SADDLE, 81" X 12" X 3/8" THK. SA 516-70 2
2 PLATE, WEB, SADDLE, 64 1/16" X 49 5/8" X 3/8" THK. SA-36 2
3 PLATE, SIDE, SADDLE, 49 5/8" X 9 5/8" X 3/8" THK SA-36 4
4 PLATE, GUSSET, SADDLE, 34 5/8” X 9 5/8" X 3/8" THK. SA-36 4
5 PLATE, BASE, SADDLE, FIXED, 67" X 12" X 1/2" THK. SA-36 1
5 PLATE, BASE, SADDLE, SLIDING, 67" X 12" X 1/2" THK. SA-36 1
2465-5000 MIST EXTRACTOR
1 PIPE, 18" SCH 40 X 14" LG. SA-106 B 1
2465-6000 VORTEX BREAKER
3 PLATE, 2" X 2" X 1/4" THK. SA-312 TP 316 1
TNV
YNV VTV VY
NN A
( 2465 VESSEL PACKAGING
( 30 GASKET, 24"-150#, FLEXITALLIC, CGI s.8. 1
{31 NUT, HEAVY HEX, 1-1/4" - 8 UNC SA-312 TP 316 40
(32 STUD, 1-1/4" -8 UNC X 7" LG. SA-312 TP 316 20
{
’ 2465-2000 INLET DIVERTER
23 BOLT, HEAVY HEX, 1/2"13 UNC X 2 1/4" LG, SA-193-B7TM 6
Ja NUT, HEAVY HEX, 1/2"-13 UNC SA-194-2HM 12
s WASHER, FLAT, 1/2" C.S.CADNIUMPLATED | 12
% 2465-3000 DAVIT ASSEMBLY PACKAGING
SS 13 I [GREASE ZERK 1
\ 2465-5000 MIST EXTRACTOR
{2 BAR, ROUND, /2" DIA. X 22" LG. SA-312 TP 316 1
( 3 NUT, HEAVY HEX, 1/2"-13 UNC (CADNIUM PLATED) SA-194-2HM 4
(4 WASHER, FLAT, 1/2" (CADNIUM PLATED) A-36 OR EQ. 2
(s 2465-5100 |PAD, MESH, 16 7/8" DIA. X 6" OAH SA-312 TP 316 1
(
( 2465-6000 VORTEX BREAKER
(1 PLATE, 12 3/4" X 1 1/4” X 1/4" THK. SA-312 TP 316 2
12 PLATE, 7" X 1 1/4" X 1/4" THK. SA-312 TP 316 4
14 WASHER, FLAT, 1/2" (CADNIUM PLATED) cs. 8
(s NUT, HEAVY HEX, 1/2"-13 UNC SA-312 TP 316 8
/6 BOLT, 1/2"-13 UNC X 2" LG. SA-312 TP 316 4
\ NN AN
TN A A A AT

LEVEL SWITCH BRIDLE N1eA ANODE .
(LSHH / LSL) (TOP) N
INSIDE
L4 7 SHELL
7 © GRIND FLUSH
WPS007 ol = ) WITH CONTOUR
o OF VESSEL ID
3/8 | Y
" N178 - <
N SET FLUSH
INSIDE
INSIDE 4 ®)
SHELL SET FLUSH _
GRIND FLUSH INSIDE WPS007
WITH CONTOUR
318
PER ASME SECT, vifP ¥ EooEr 1P PER ASME SECT. VIIi
UW-16.1(} ) SCALE: NTS | UW-16.1(]) SCALE: NTS
DETAIL OPENING N17A DETAIL OPENING N16B
2".150# RF LWN FLANGE 2"-150# RF LWN FLANGE
ANODE ) LEVEL SWITCH BRIDLE GRIND FLUSH
12 (LSHH / LSL) (BOTTOM) WITH CONTOUR
8 _~INSIDE OF VESSEL ID
SHELL @
o cmors | N SeT FLusH nsioe
% WITH CONTOUR |
] OF VESSEL ID -/
1] .
-l ——— 3 /
S>> SET FLUSH g %
INSIDE WPS007>"2 o
Z | ©
@) e
—_ r / 4
WPS007
|
3/8 -
PER ASME SECT. VIl PER ASME SECT. VIl
UW-16.1(} ) SCALE: NTS | UW-16.1(]) SCALE: NTS
REV. DESCRIPTION BY |APPR.|DATE
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JGF | JR [4-22-16
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JGF | JR |6-7-16
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THIS HEAD IS TO BE BUILT IN ACCORDANCE WITH ASME SECTION Viil, DIVISION |, LATEST EDITION.

AND CONFORM TO PARAGRAPH UG-81 AND PARAGRAPH UCS-79 (d).
MATERIAL TEST REPORTS REQUIRED FOR THIS HEAD.

ALL DIMENSIONS STATED ON THE DRAWING ARE MINIMUM.
DIMENSIONAL TOLERANCE IS +1/8", - 0".
CE CONTENT <0.400

\

73 1/4" O.D.

72" 1.D. (HOLD

RN

!
——2" S.F

o/8" MAX. AFTER
FORMING THICKNESS

HEAD HIEGHT

— —— 20 5/8" AFTER FORMING

WELDING NOTE (UNLESS OTHERWISE NOTED)

1) ALL WELDS SHALL BE CONTINUOUS.

2) ALL FILLET WELDS SHALL HAVE EQUAL LEGS.

3) FILLET WELD SIZE SHALL EQUAL BASE METAL WHEN BASE
METAL IS LESS THAN OR EQUAL TO 3/16".

DRAGON PRODUCTS, LTD.

HEAD, 2:1 ELLIP, 73 1/4" OD
w/ 2" S.F.
0.625" NOM, 0.513" MIN.

4) WHEN THE THINNEST METAL IS EQUAL TO 1/4" OR BeR s men e IR [wmoma o
GREATER, THE FILLET WELD SIZE SHALL BE 1/16" LESSTHAN |47 (@8 |PROPERTY OF DRAGON PRODUSTS, LT0. AND GANNOT BE SeALE NTS 2465-1000 |
THE THINNEST METAL. = J2465 COPIED OR REPRODLICED WITHOLIT THE WRITTEN GONSENT OF oAre 11916 L ea— |s S 0
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SHOP NOTE:

SHOP TO DOUBLE NUT EACH BOLT
WHEN INSTALLING INLET DIVERTER.

_.,.8"..'_

— 8" |=

BILL OF MATERIAL
ITI\I.IEM QTY DESCRIPTION
0.
1 1 [PLATE, 37 3/4" X 16" X 3/8" THK.
2 2 |PLATE, 16" X 8" X 3/8" THK.
3 6 |BOLT, 1/2"-13 UNC X 2 1/4" LG. (SA-193-B7M)
4 12 |NUT, HEAVY HEX, 1/2"-13 UNC (SA-194-2HM)
5 12 |[WASHER, FLAT, 1/2"
B/END LlN\E
| | z w
- ﬁ 111/8" [~
| | i
—
10 5/16"—~= |=—— |=—105/16" A
&
1] =
~—37 3/4"— o <
& e
(@)
<
2 15/16"—— |=— * | - ‘
T ar)
o |
© |
? |
0 . }
|
(@] o I
|
F8"——' 4"‘"‘1 "
DIVERTER CLIP DIVERTER PLATE
ITEM 2 ITEM 1
WELDING NOTE (UNLESS OTHERWISE NOTED) DIVERTER, INLET
1) ALL WELDS SHALL BE CONTINUQUS. 3/8" PLATE
2) ALL FILLET WELDS SHALL HAVE EQUAL LEGS.
3) FILLET WELD SIZE SHALL EQUAL BASE METAL WHEN BASE DRAGON PRODUCTS’ LTD' (FOR OPENING N4)
METAL iS LESS THAN OR EQUAL TO 3/16". - - -
4) WHEN THE THINNEST METAL IS EQUAL TO 1/4" OR . oo s e K -
GREATER, THE FILLET WELD SIZE SHALL BE 1/16" LESS THAN THS DRAWING AND INFORMATION CONTAIED HEREIN 1 THE soALe NTS 54652000 Rev.
THE THINNEST METAL. o J2465 gg:ggf&gag{;u&? WITHOUT THE WRITTEN CONSENT OF oATE 11516 TATERAD p—— | SHEETT O
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BILL OF MATERIAL

ITEM |QTY. DESCRIPTION

INSTALL

DRILL THRU % 1 1 BAR, 3/4" DIA. x 11-1/2" LG.
5/32 Ty 2 1 |EYEBOLT 3/4"-10 UNC. x 6"
INSTALL INSTALL EYEBOLT -
EYEBOLT ~ PRIOR TO WELD. i X 8 | 1 |WASHERS3/4" HVY.
LOOSE - o = 4 1 |NUT 3/4" HVY. HEX
© = g‘ 5 1 |COTTER KEY PIN, 1-1/2" LG.
N = 6 1 |F.P.,3/8"x2 1/2" x 19 -5/8"
o~ = 7 1 |PIPE, 2" SCH. XH x 47-3/8" LG.
* | 8 | 2 [|PLATE, 1/4"x2-1/16" DIA.
= 9 T | PLATE, 1/4" x 3-1/2" O.D.x 2-1/2" |.D.
« / \ 10 1 PIPE, 3" DIA. SCH. XXH x 8" LG.
11 | 1 | PLATE, 5/8"x 4" x 12"
3 13 \jﬂ 12 | 1 |BAR, 3/4" DIA. x 12-5/16" LG.
(2) EYEBOLT
31/8—~— [=~—— —~=31/8
/l I\ ! 514 —
~—11 1/2—
90 3/4 (1) MANWAY COVER
DAVIT BRACKET
20 3/4 ,\\'\(b I #1/4" CROSS
o - — 0o | | DRILL & TAP A HOLE
— 145/8 ey v (0363 o S AIZ {0 ? FOR GREASE FITTING
S S, g oW
178 D) O, \\@‘/QQ“S\D Or~—sore
\V pRILL THRU—" [13 9/8 =— G 62-8/18" LD.

5 DA L
N | (8) DAVIT END CAP (9) DAVIT WASHER DAVIT HINGE
~—19 5/8— B @_/ RQN

BEND 90° TO ©
LD\ 0, 0 BOTTOM OF DAVIT WASHER _  CENTER = 1614 @\
SUPPORT TO BE LOCA];ED ON PIPE AT ¥ = | |
- THIS POINT. %" FILLET WELD @—/"' 1 " -
ON TOP OF THE WASHER ONLY. o& ~ ] 33/4 | |
! | NT T | * L
8 * T L1 © I
S~
155 | ¢
A ] L
(7) PIPE DAVIT —|~——3/4 © — ?
' A
(1) FLANGE WELD PL (12) MANWAY COVER =
MATERIAL GRADE HANDLE
PIPE - SA—106 B OR A—106 B
PLATE — SA—36 OR A36 108 No. )
BAR — SA—105 OR A—105 AL WELDS Lt 8E comNboUS. ) DRAGON PRODUCTS, LTD/| 24" 150# MANWAY SIDE MOUNT
2) ALL FILET WELDS SHALL HAVE EQUAL LEGS.
3) FILET WELD SIZE SHALL EQUAL BASE METAL WHEN DRAWNBY: GGG CHECKED BY: JF IAPPROVED BY: JGF
MSE METAL IS LESS THAN OR EQUAL To 3/16 ] " “THIS DRAWING AND INFORMATION CONTAINED HEREIN IS THE PART NUMBER: QUANTITY: Rev -
4 ggg}gw E’H??IEESTT V?AEES ’SAéEALSI.'lSALEQlBJéL 1}0151/ EESS.R el PROPERTY OF DIRAGGH FRODUCTS LTD. AND CARKOT o2 SoaE NTS 2465—-3000 y
PIED OR REPRODUCED WITHOUT THE WRITTEN CONSENT OF » DTE ‘ 2/01 ‘ : ,.7, SHET1 51 |

DRAGON PRODUCTS, LTD.
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A
— ] 8" | e
fom—
co
TR Ll
2 & T 3/8"——=
o X
ﬁ- m = 11
= 1/16" 1"
?‘) @// C() ez «—1 "
P | | |
—— !«9 7/16" ——17 12— 5Y 6 -2
— Y - 5 5/8"
— ] 8" | e ——
| 558" \p
1 2y
—| |~55/8" N A
T— @)
2 T S
o = 1] w0
o)) ® ] 4 o))
Ny 165 <
<r
I
SIDE PLATE GUSSET PLATE - 64 1/16" -
ITEM 2

BILL OF MATERIAL

ITEM|QTY

DESCRIPTION

PLATE, WEAR, 81" X 8" X 3/8" THK.(SA 516-70)

PLATE, WEB, 64 1/16" X 49 5/8" X 3/8" THK.(SA~36)

PLATE, SIDE, 49 5/8" X 5 5/8" X 3/8" THK.(SA-36)

PLATE, GUSSET, 34 5/8" X 5 5/8" X 3/8" THK.(SA-36)

PLATE, BASE, FIXED, 67" X 8" X 1/2" THK.(SA-36)

NN NN

PLATE, BASE, SLIDING, 67" X 8" X 1/2" THK.(SA-36)

o

N

A z/q)}\\u‘ )

—— 8" |

BASE PLATE (SLIDING)

b 01—
WEAR PLATE
ITEM 1
|- 67" -+ |
O =
T_ S e : or
9716 |-
BASE PLATE (FIXED)
ITEM 5
i= —67" -+ |
0 —— 0 G
g 9 7/16"—~ ]
~

WEIGHT PER SADDLE: 638.69 LBS. ITEM 6

WELDING NOTE (UNLESS OTHERWISE NOTED) A SADDLE ASSEMBLY

1) ALL WELDS SHALL BE CONTINUOUS. - 3/8" PLATE

2) ALL FILLET WELDS SHALL HAVE EQUAL LEGS.

3) FILLET WELD SIZE SHALL EQUAL BASE METAL WHEN BASE DRAGON PRODUCTS, LTD. (SLIDING & FIXED)
METAL IS LESS THAN OR EQUAL TO 3/16". : , A -

4) WHEN THE THINNEST METAL IS EQUAL TO 1/4" OR | ISERTY TEXAS | ORNR  JGF oHECER R |areRoveost: G
GREATER, THE FILLET WELD SIZE SHALL BE 116" LESS THAN | 4" (@QY ZJI 122" Ojms e o eommyonconpes s e | sone TS 24654000 R
THE THINNEST METAL. - «x/‘ J2465 gg;ggﬁ%ﬁmﬁ;g&ﬁs; WITHOUT THE WRITTEN CONSENT OF ATE 11916 VATERIL WEARPLT) |SHEET1 o 1 0
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5/8" DIA.
HOLE

BILL OF MATERIAL

ITEM
NO.

QTY

DESCRIPTION

PIPE, 18" SCH 40 X 14" LG. (SA-106 B)

BAR, ROUND, 1/2" DIA. X 22" LG. (SA 312 TP 316)

NUT, HEAVY HEX, 1/2"-13 UNC (CADNIUM PLATED)

WASHER, FLAT, 1/2" (CADNIUM PLATED)

| |WN|—=

SN

PAD, MESH, 16 7/8" DIA.

9‘8}:\/%

14"

. 278~

2 1/2"——

1/2"—=] ’«/

Y7z

BODY
ITEM 1

\

SA-106 B

1/2"-13 UNC THREADS
(2 TIMES)

— —=21/2"

22"

¥

SECURING ROD
ITEM 2
A-312 TP 316

N it N i

9"

WELDING NOTE (UNLESS OTHERWISE NOTED)

1) ALL WELDS SHALL BE CONTINUOQUS.

2) ALL FILLET WELDS SHALL HAVE EQUAL LEGS.

3) FILLET WELD SIZE SHALL EQUAL BASE METAL WHEN BASE
METAL IS LESS THAN OR EQUAL TO 3/16".

4) WHEN THE THINNEST METAL IS EQUAL TO 1/4" OR
GREATER, THE FILLET WELD SIZE SHALL BE 1/16" LESS THAN
THE THINNEST METAL.

MIST EXTRACTOR

~ ASSEMBLY DRAWING
N DRAGON PRODUCTS, LTD. PRODUCTION
| LIBERTY TEXAS DRAWN BY: JGE CHECKED BY: JR | APPROVED BY: GM
OB NO. {11415 pRAWING AND INFORMATION CONTAINED HEREIN IS THE SCALE NTS PART NUMBER: QUANTITY: | Rey.
12465 [T oL TR Uy soonnoTee 25000 0
DRAGON PRODUCTS, LTD. DATE 1-19-16 i VARIES | SHEET 4 o0 14
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8"

CENTERS
(TYP.)

g

14 3/4" (TYP.)-~

<

~—16 7/8" OD—=

-~ 6"

1/4" ROUND BAR—_ |

giy!

4
L
-

FOR SUPPORT ~__

~———MESH PAD @ 9 LB DENSITY

WIRE TIE-DOWN /

FOR SUPPORT

MATERIAL: SA-312 TP 316
MESH PAD: 9 LB DENSITY MESH

—

6" OVERALL
THICKNESS (MAX.)

5 1/2" MESH PAD
THICKNESS

WELDING NOTE (UNLESS OTHERWISE NOTED)

1) ALL WELDS SHALL BE CONTINUOUS.

2) ALL FILLET WELDS SHALL HAVE EQUAL LEGS.

3) FILLET WELD SIZE SHALL EQUAL BASE METAL WHEN BASE
METAL IS LESS THAN OR EQUAL TO 3/16".

4) WHEN THE THINNEST METAL IS EQUAL TO 1/4" OR
GREATER, THE FILLET WELD SIZE SHALL BE 1/16" LESS THAN
THE THINNEST METAL.

. : LIBERTY TEXAS DRAWN BY: JGF CHECKED BY: JR | APPROVED BY: GM
. Ao PART NUMBER: UANTITY:
oy 7 HA | JOB NO. |15 brawING AND INFORMATION CONTAINED HEREIN IS THE SCALE NTS “ I Rev.
Z PROPERTY OF DRAGON PRODUCTS, LTD. AND CANNOT BE 2465-5100
J2465 |copien 0r REPRODUCED WITHOUT THE WRITTEN CONSENT OF ATERIAL: SHEET 0
DRAGON PRODUCTS, LTD. DATE 1-19-16 © SA-312TP 316 l 1or 1

MIST EXTRACTOR
MESH PAD DIMENSIONS

DRAGON PRODUCTS, LTD. VENDOR DRAWING
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(NON-CODE) TIG
EACH SIDE

1/8 | - —~—3 7/8"

WPS007

t*? 3/4"

H TIT H
1/8 - >

BILL OF MATERIAL

ITEM
NO.

QTY

DESCRIPTION

PLATE, 12 3/4" X 1 1/4" X 1/4" THK.

PLATE, 7" X1 1/4" X 1/4" THK.

PLATE, 2" X 2" X 1/4" THK.

WASHER, FLAT, 1/2" (CADNIUM PLATED)

NUT, HEAVY HEX, 1/2"-13 UNC

OO WIN|—

NIEIRN ==

BOLT, HEAVY HEX, 1/2"-13 UNC X 2" LG.

xs!

S

?

— 6 1/4"
S, /4" —

\ :BEND DOWN 74° vBEND UP 74°
N N
P @

—]|~—5/8"
| }=—1 1/4"

AN W
b T

—— rs 1/2"

—= =1 1/4"

2 1/2"—

-—12 3/4"——

f

——3 3/8"

_ @ -

o

__»2"<____

WELDING NOTE (UNLESS OTHERWISE NOTED)

1) ALL WELDS SHALL BE CONTINUQUS.

2) ALL FILLET WELDS SHALL HAVE EQUAL LEGS.

3) FILLET WELD SIZE SHALL EQUAL BASE METAL WHEN BASE
METAL IS LESS THAN OR EQUAL TO 3/16".

4) WHEN THE THINNEST METAL IS EQUAL TO 1/4" OR
GREATER, THE FILLET WELD SIZE SHALL BE 1/16" LESS THAN
THE THINNEST METAL.

VORTEX BREAKER
DRAGON PRODUCTS, LTD. FITS 31504 OPENING
FOR OPNGS N8 & N10
LIBERTY TEXAS DRAWN BY: JGF CHECKED BY: JR l APPROVED BY: GM
JOB NO. | 1415 bRaWING AND INFORMATION CONTAINED HEREIN IS THE SCALE NTS PART NUMBER: 465-6000 QUANTITY: | Rey,
| J2465 | GomED OR REPRODUCED WITHOUT THE WRITTEN CONSENT OF __ 2465 0
DRAGON PRODUCTS, LTD. DATE 1-22-16 MATERIAL: G312 TP 316 [SHEET 1 or 1
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CUSTOMER: ENCANA

DESCRIPTION.: 72" x 180" 250PSI 3-PHASE SEPARATOR

DWG NO.: 00002465
W/O: -
BY: JGF

A\ 10/20/i¢-

DRAGON PRODUCTS, LTD
BILL OF MATERIALS

10/20/2016
REV. 1

BILL OF MATERIAL

ITEM .
NO Part No. Description Materials Qty. Cut Size Cut From | Pieces | Raw Steel No. | Piece Weight | Total Weight | M/C] Purchase price

1 2465-1000 |HEAD, 2:1 ELLIP., 72" ID. W/ 2" S.F., 0.513" MIN., 0.625" NOM. SA-516-70 2 PURCHASED 952.35 1904.70

2 SHELL, CUT AND ROLL, 0.625" X 90" X 228 3/16" SA-516-70 2 00X228 3/16 |120X480 3627.90 7255.80

3 2465-4000 [SADDLE ASSEMBLY, FIXED (SEE BELOW) SEE DRAWING 1 638.69 638.69

4 2465-4000 |SADDLE ASSEMBLY, SLIDING (SEE BELOW) SEE DRAWING 1 638.69 638.69

5 2465-3000 |DAVIT ASSEMBLY (SEE BELOW) SEE DRAWING 1 85.00 85.00

6 2465-2000 [INLET DIVERTER ASSEMBLY (SEE BELOW) (N4) SA 516-70 1 94.00 94.00

7 PLATE, WEIR, 72" X 45" X 3/8" THK. SA 516-70 1 72X45 282.95 282.95

8 2465-5000 |MIST EXTRACTOR, 18" SCH 40 PIPE w/ INSERT (N5) SEE DRAWING 1 130.81 130.81

9 PLATE, 8" X 3" X 1/2" THK. SA 516-70 2 8X3 3.41 6.82

10 PLATE, 6" X 5" X 1" THK. SA-36 2 6X5 8.51 17.02

11 PLATE, 11 1/4" X 8 1/4" X 3/8" THK SA-36 1 11 1/4X8 1/4 9.88 9.88

12 PLATE, DATA, ASME SA-312 TP 304 1 PURCHASED 28.98 28.98

13 PLATE, GROUNDING LUG, 2" X 2" X 1/4" THK. SA-36 2 2X2 0.29 0.58

14 | 2465-6000 |[VORTEX BREAKER, 3" OPNGS (N8 & N10) C.S. SA-312 TP 316 2 3.10 6.20

15 FLANGE, 24"-150# RFSO (N1) SA-105 1 PURCHASED 204.00 204.00

16 PIPE, 24" SCH XS X 15 1/8" LG. (N1) SA-106 B 1 15 1/8 1568.19 158.19

17 PLATE, REINFORCING PAD, 38" X 37" X 1/2" THK. (N1) SA-516 70 1 38X37 96.80 96.80

18 FLANGE, 24"-150# RF, BLIND (N1) SA-105 1 PURCHASED 415.00 415.00

19 FLANGE, 8"-150# LWN X 12 3/4" LG. (N4) SA-105 1 12 3/4 103.00 103.00

20 FLANGE, 3"-150# LWN X 6 3/4" LG. (N5, N8, N9, N10, N15 & N18) SA-105 6 6 3/4 24.00 144.00

21 FLANGE, 4"-150# LWN X 6 13/16" LG. (N6) SA-105 1 6 13/16 47.00 47.00

22 FLANGE, 4"-150# LWN X 7 5/8" LG. (N7) SA-105 1 75/8 47.00 47.00

23 FLANGE, 2"-150# LWN X 6 11/16" LG. (N16A & N16B) SA-105 2 611/16 16.00 32.00

24 COUPLING, 1"-3000# (N11, N13A, N13B, N14A) SA-106 B 4 PURCHASED 1.59 6.36

25 COUPLING, SPECIAL, 1"-3000# X 3" LG. (N14B) SA-106 B 1 3 1.66 1.66

26 FLANGE, 2"-150# LWN X 12" LG. (N17A & N17B) SA-105 2 12 16.00 32.00
0.00
0.00
0.00

2465-2000 INLET DIVERTER
1 PLATE, 37 3/4" X 16" X 3/8" THK. SA 516-70 1 37 3/4X16
2 PLATE, 16" X 8" X 3/8" THK. SA 516-70 2 16X8
2465-3000 DAVIT ASSEMBLY

1 BAR, 3/4" DIA X 11-1/2" LG. SA-105 OR A-105 1 111/2" 240

2 EYEBOLT 3/4"- 10 UNC X 6" S.S. 1 |PURCHASED

3 WASHER 3/4" HVY C.S. 1 |PURCHASED

4 NUT 3/4" HVY HEX A-194-2H 1 |PURCHASED

5 COTTER KEY PIN, 1-1/2" LG. S.S. 1 |PURCHASED

6 F.B., 3/8" X 2 1/2" X 19-5/8" A-36 OR EQ. 1 16 3/8 240

APPROVAL.:
ENG MNGR
QC MNGR

Page 1
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CUSTOMER: ENCANA DRAGON PRODUCTS, LTD 10/20/2016
DESCRIPTION.: 72" x 180" 250PSI 3-PHASE SEPARATOR

DWG NG 00002465 BILL OF MATERIALS RE
WJ/O: -
BY: JGF
7 PIPE, 2" SCH 40 X 47-3/8" LG. 2" SCH 40 2 39 9/16 252
8 PLATE, 1/4" X 2 1/16" DIA SA-36 OR A-36 4 121/16" DIA 120 X480
9 PLATE, 1/4" X 3 1/2" OD X 2 1/2" ID SA-36 OR A-36 2 [21/2"X31/2" [120 X480
10 PIPE, 3" SCH XXH X 8" LG. 3" SCH XXH 2 8" 252
11 PLATE, 5/8" X 4" X 12" SA-36 OR A-36 2 [4"Xx12" 48 X96
12 BAR, 3/4" DIA X 12 5/16" SA-105 OR A-105 2 [125/16" 240
2465-4000 SADDLE ASSEMBLY
1 PLATE, WEAR PAD, SADDLE, 81" X 12" X 3/8" THK. SA 516-70 2 81X12
2 PLATE, WEB, SADDLE, 64 1/16" X 49 5/8" X 3/8" THK. SA-36 2 | 64 1/16X49 5/8
3 PLATE, SIDE, SADDLE, 49 5/8" X 9 5/8" X 3/8" THK SA-36 4 | 495/8X95/8
4 PLATE, GUSSET, SADDLE, 34 5/8" X 9 5/8" X 3/8" THK. SA-36 4 | 345/8X95/8
5 PLATE, BASE, SADDLE, FIXED, 67" X 12" X 1/2" THK. SA-36 1 67X12
6 PLATE, BASE, SADDLE, SLIDING, 67" X 12" X 1/2" THK. SA-36 1 67X12
2465-5000 MIST EXTRACTOR
1| [PIPE, 18" SCH 40 X 14" LG. SA-106 B 1 14
2465-6000 VORTEX BREAKER
3 PLATE, 2" X 2" X 1/4" THK. SA-312 TP 316 1
2465 VESSEL PACKAGING
30 GASKET, 24"-150#, FLEXITALLIC, CGI S.S. 1 PURCHASE 2.00 2.00
31 NUT, HEAVY HEX, 1-1/4" - 8 UNC SA-312 TP 316 40 0.79 31.60
32 STUD, 1-1/4" -8 UNC X 7" LG. SA-312 TP 316 20 2.44 48.80
» 82.40
2465-2000 INLET DIVERTER
3 BOLT, HEAVY HEX, 1/2"-13 UNC X 2 1/4" LG. SA-193-B7M 6 | PURCHASED
4 NUT, HEAVY HEX, 1/2"-13 UNC SA-194-2HM 12 | PURCHASED
5 WASHER, FLAT, 1/2" C.S. CADNIUM PLATED | 12 | PURCHASED
2465-3000 DAVIT ASSEMBLY PACKAGING A
13 GREASE ZERK 1 |PURCHASED
2465-5000 MIST EXTRACTOR
2 BAR, ROUND, 1/2" DIA. X 22" LG. SA-312 TP 316 1 22
3 NUT, HEAVY HEX, 1/2"-13 UNC (CADNIUM PLATED) SA-194-2HM 4 | PURCHASE
4 WASHER, FLAT, 1/2" (CADNIUM PLATED) A-36 OR EQ. 2 | PURCHASE
5 | 2465-5100 |PAD, MESH, 16 7/8" DIA. X 6" OAH SA-312 TP 316 1 PURCHASE
2465-6000 VORTEX BREAKER
1| [PLATE, 12 3/4" X 1 1/4" X 1/4" THK. | SA-312 TP 316 | 2 37 3/4X16

APPROVAL:
ENG MNGR
QC MNGR Page 2
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CUSTOMER; ENCANA DRAGON PRODUCTS, LTD ' 10/20/2016

DESCRIPTION.: 72" x 180" 250PSI 3-PHASE SEPARATOR REV.1

DWG NO.: 00002465 BILL OF MATERIALS

wio:-

BY: JGF
2 PLATE, 7" X 1 1/4" X 1/4" THK. SA-312 TP 316 4 16X8
4 WASHER, FLAT, 1/2" (CADNIUM PLATED) C.S. 8 PURCHASE
5 NUT, HEAVY HEX, 1/2"-13 UNC SA-312 TP 316 8 PURCHASE
6 BOLT, 1/2"-13 UNC X 2" LG. SA-312 TP 316 4 PURCHASE

#REF!

REFERENCE SPREADSHEET FOR CARBON CONTENT LIMITS FOR ALL MATERIAL.
SPREADSHEET IS TO BE COMPLETED WITH MATERIAL MTR INFORMATION.
ENGINEERING TO REVIEW PRIOR TO START OF FABRICATION.

APPROVAL:
ENG MNGR
QC MNGR Page 3
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MATERIAL AND VENDORS LOG

LOCATION: LIBERTY, TX

MATERIAL/ITEM: flage shkiuXiso SASMe er-2 5

DATE DELIVERED: ___ [0 25

VENDER NAME: _ [ Guged STELL

ADDRESS:

PURCHASE ORDER NO: DP | 7 5€02

QUANTITY DELIVERED:

CONDITION OF DELIVERY: (é}ma/

MATERIAL INSPECTED IN ACCORDANCE WITH UG 90 GENERAL (6) .

SIGNATURE REQUIRED

' )
NUMBER REJECTED: J
NCR ISSUED: YES. 0.
e
NCR #:

EEAT NO: AL V331 -0

COLOR ASSIGNED: . Scfefy fuiple Decilto of Bloe

SERIAL #:
YARD LOCATION: AsmE SSFEC /M;ﬂ/
RECEIVED BY: /M[&[&e/ S
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MILL TEST CERTIFICATE . Page:l of 1

1700 HOLT RD N.E:
Tuscaloosa, AL 35404-1000
800 800-8204
customerservice@nucortusk.com

o Nimber - Tally: (Wi} :Qrder Nu Certificate Number - |Prepared
T131657 00000000684731 |N-148961-001 $68473101-1 08/18/2016 16:20
Order Description: Sold TO:
Hot Ra11 Plate From Coil RANGER STEEL HOUSTON TX
A516 70, 0.6250 IN x 96.000 IN x 480.000 IN |ship TO::
Quality Plan Description: . RANGER STEEL Fort Worth TX
AS1670 NORM 15CU: AS16-70/ASME SAS16-70AR-15 LOW CU NORM TESTS - |Sent TO: -
“Shipped |- Heat/STak - Jcartified| B ]. ca | sn | CBV |ACI
Item.. .. | - Number 1OBY L o L Lo .
ei272E | AGUZB37-02 <+ | AGU2837 | 0.21 0.0000 | 0.0021|0.004] 0.42
“Shipped | Certified | teat/Slab | ¥ield Shear % | Test
Creans ) By o f | MNumbgr “ksi 2 - 3 - Avg | Temp

G6H1272E | S6H1272BTT | A6U2837-02 *** 51.6

6H1272E | S6H1272FTT | A6U2837-02 50.5

GH1272E | SBH1272MTT | A6U2837-02 *** 48.5

6H1272E | S6H1272NBT | A6U2837-02 *** 53.1

GH1272E | S6H1272NFT | AGU2837-02 w#hst 52.4

GH1272E | S6H1272NMT | ABU2837-02 *** 52.7

Ttems: 1 PCS: 5 Weight: 40838 LBS
5
Ranokr Steel -
QC oved
Mercury has not come in contact with this product during “the manufacturing process nor has any mercury been used by the We hereby certify that the praduct described above passed all of the tests required
manufacturing process. Certified in accordance with EN 10204 3.1. No weld repair has been performed on this material. by the specifications.
Normalized test coupons at 1650f for at least 30 minutes per inch of {hickness Material is compliant with NACE MR0175 Annex
212, and MRO103. Manufactured to a fully killed fine grain practice. NUTEMPER TEMPER PASSED plate from col %\\ > &
ISO 9001:2008 Registered, PED Certified . G5 Ruilin Yu - Metalirgist

weu indicates Heats melted and Manufactured in the U.S.A. §§\ \N\ \\~VM§
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MATERTAL AND VENDORS LOG

LOCATION: LIBERTY, TX

MATERIAL/ITEM: _J3-%4 of) [LL1p Hael Al SE"2"SF

DATE DELiVERED: (HAlo- (6

vexpeEr NaME: (omiencial  MeThAL

ADDRESS :
purcHASE ORDER No: [P ) fK0 [
QUANTITY DELIVERED: 4
CONDITION OF DELIVERY: _ éa;(/
MATERIAL TNSPECTED IN ACCORDANCE WITH UG 90 GENERAL (6) .
SIGNATURE REQUIRED
NUMBER REJECTED : d
NCR ISSUED: YES 7/‘1?6.
NCR #:
HEAT NO: Hu i
COLOR ASSIGNED: Dot o @fﬁé’w/ Bopesrec!
SERIAL #:
YARD LOCATION: Asme  STEA( el
RECEIVED BY: /W (cheed [land”
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To: COMMERCIAL METAL FORMING
;A PL#: 5178549

i

10/25/2016 From:AMBERICAN ALLOY STEEL, INC.
P.O.#: P063559-01 S.0.%: 556405
Ttem: 4 (1 PC) 5/8" X 96" X 480"

AreelorMittal Burns féarbor Plate

i US H¥YY 12 troms Mezbex, Inana
|

REPORT OF TEST ARD ANAYLSES
SHPMENT NO, DATE SHIPFEDY CAROR VEHICLEND. |
804-04330 } D7-29-16 CSS~CHGO-BNSFE ATW 164006{ PAGE 5

{ AMERICAN ALLOY STEEL INC AHERTCAN BLLOY STERL INC

o| PO BOX 40469 il ENSF TR§ 7226 MILE|66.2 IN SEG 292
5| HOUSTON TZ 77240-0469 | 6230 N HOUSTON ROSSLYN RD
T . Il HOUSTON TX 77091-3410

I

!

3 QUANTTY {
§ FEXOAL ’m an Q’é. THICONESS | WIOTHORDIA | 1LERGTH [ weoanr | m!%l% Insp
il INCHES  INCHES INCHES POUNDS | PSI PSI IN % %

QUALITY STEREL MELTED & NANUFACTURED IN THE U. S. a. !
PLATES-ASTH A516-06 @R 70 PVQ MOD C.20 MBX CU.15 MAX KLD FINE GRAIN PRAC
AS16-06 GR 65 PVD, ASTM A516-06 GR 60 PVQ,ASME SR516 GR 70 BVD 2015
EDITION,ASME SA516 GR 65 PYD 2015 EDITION,ASME SA516 GR §0 BVQ 2015
EDITION, FIRST TST AS ROLLED-ADD'L TENSION PER TST PC HEAT TREATNENT
HILL TEST PCS NORM 1650+/-25F FOR 30MIN/IN (30 MINUTES MIN) ,ATRCOOL
TEET CERTS ARE PREPARED IN ACCORD WITH PROCEDURES OUTLINED IN EN
10204:2004 TYPE 3.1 !
NO WELD REPAIR WAS PERFPORMED ON BELOW PLATE (S)
Co# 108833 GE 354-5218¢
C544041 822031470 1 .625 96 480 8168 48500 765600 8 23
52300 74700 8 25

(¥55) ¥FST REF#:8

HUY
C544042 822031470 3 .625 36 480 24504 54100 78500 8 22
A 52200 73800 8 25
(MS5)MFST REFE:8
HUW —p c544043 822031470 3 .625 s€ 480 24504 45700 76800 8 21
52400 75400 8 23

(M55) KFST REF4:8

All heads made from steel covered by the

e-cold ‘nrmnr"

OGQUENGH TEMPERATURE s%&%
meet the requirements of paragrapng
UG-77{c}, UG-79(c), UCS-79{d) for carban
steel heads, UHA-44(a)(1){a) for stainless
steel heads per Sect. VIl Div.1 2015, and
WERE NOT HEAT TREATED UNLESS NOTED.

In = S PPACT
== i 5 | & [ i e
oar 3 2 3 111 2 3 4 2 | 3

VAP WITTHoV ]
(SIS A 4110 =) ar A~y =1y

RNTRIALZE TEMPERATURE.

Cﬁfﬁﬁﬁa s capy o

COMMERCIAL METAL FORMING ongizal, [retaimed in our ‘6-

Youngstown Stamping Division AMCA%LS;YB?TEH‘, NG,
TV al2wlams

T S 0 —TD
Wml=(*‘afﬁlS!miuimlaf-wlanlﬂlsifmfnlsnl"’““"m
822031470 .17 1.09 .008 .0D6 .330.024 .02 -"_2.082.002.002.033.005}2 .002.005.006

i
i
i
N
i o
. i 3O
e e e, i st Cnret o s o At e el B Hihr e 1 0 oot g
R o o X Saxd raport Coane, =1 Euret d ki eny pamy heponed, i
R. SPANGLER IXI LSs
BHRLTROTIE SUSV, QUALITY ASSURANCE | FER g:
| . I

%MWW N0 L6
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MATERIAL, AND VENDORS LOG

LOCATION: LIBERTY, TX

MATERIAL/ITEM: _75-/ of) £LLip Heed X 73S

DATE DELiVERED: (o (6 -

vEnDER NaME: (oMMLACial MeThAL

ADDRESS:

PURCHASE ORDER NO: DF 126860 [

QUANTITY DELIVERED: /V

CONDITION OF DELIVERY: _ é@(/

MATERIAL INSPECTED IN ACCORDANCE WITH UG S0 GENERAL (6) .

SIGNATURE REQUIRED

NUMBER REJECTED: &
NCR ISSUED: DYESE’N’O.
NCR #:

ggaT ¥o:  HUY

’

coror AsSIGNED:  Lhrlfoed Mlue J U Heol _ortme
/

SERIAL #:
YARD LOCATION: Asme  STEF( yveel
RECEIVED BY: Micbeed et
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10/25/2016 From: AMERICAN ALLOY STEEL, INC. TO:COMMERCIA% METAL FORMING
P.O.#: P063559-01 S.0.%: 556405 %A PL#: 5178549
Item: 4 (1 PC) 5/8" X 96" X 480"
. i
Arceloriittal Burns Harbor Plate
‘ iy . | Sl st e
SYUPLENT NO, DATE SHIPFED CAR OR VEHXCLEHO, ]
804-04330 07-29-16 CSS~CHGO-BNSF ATW 164006| PACE 5
J ANMERICAN ALLOY STREL INC ’ 2 AMERTCAN ALLOY STERDL INC
o] PO BOX 40468 o BNSF TR# 7226 KILEQSS.& LN SEG 482
5 EOUSTON TX 77240-0469 | 6230 ¥ HOUSTON ROSSLYN RD
I . I| HOUSTON TX 77081-3410
i
N ST 1
3 AT NU%ER !& THIONESS | wnmoﬂm?my_&mu | _weawr | E‘oatznfr !ﬁm'm lxzn
e | INCHES  INCHES INCHES POUNDS | PSI  PSI 1IN % %
QUALITY STREL MELTED & MANUFRACTURED IN THE U. S§. A. !

PLATES-ASTM AS51E6-06 @GR 70 PVQ MOD C.20 MAX CU.15 MAY RLD FINE GRAIN PRAC
3516-06 GR 65 PVD, ASTM 2516-06 GR 60 PVQ,ASME SAS516 GR ?0 BVR 2018
EDITION,RSME SAS516 GR 65 PVDR 2015 EDITION,ASHME Si516 GR £0 PVQ 2015
EDITION,FIRST TST AS ROLLED-ADD'L TENSION PER TST PC HEAT TREATHKENT
MILL TRST PCS NORY 1650+/-25F FOR J0KTIN/IR (30 MINOTES MIN) , ATRCOOL
TEST CERTS ARE FREPARED IN ACCORD WITH PROCEDURES OUTLINED IN EN
10204:2004 TYPE 3.1 ;

NO WELD REPAIR WAS PERFORMED ON BELOW PLATE (S) :
Cco# 108833 GE 354-5218G i
C544041 822031470 1 .625 86 480 8168 48500 76600 8 23
52300 74700 8 25
{M55)NFST REFP#:8
HUY
C544042 822031470 3 .625 36 4B0 24504 54100 78500 8 22
4 52200 73800 8 25
(M55} MFPST REF$:8
HUW....;; C544043 822031270 3 .&25 96 480 24504 49700 76800 8 21
52400 75400 B 23
(M55) MFST REFRE:8
All heads made from steel covered by the
- a . e cold formad, : -
meet the requirerments of paragraphs
UG-77(c), UG-79(c), UCS-79(d) for carbon
steel heads, UHA-44(a)(1)(a) for stainless
stgel heads per Sect. VIl Div.1 2015, and
WERE NOT HEAT TREATED UNLESS NOTED.
n ce SOEFY
SERIAL PAY] HEAT HARD - Sy SHEARK) WLee NIGE
NEBER  |No | MAEER " o ER5-16 Frn oy 0 [
A i | sy LR e T T
Cer‘:i:ﬁeian_gecqpy uff%}e
COMMERCIAL METAL FORMING oniginal, retained in our file. .
Youngstown Stamping Division AMCAN. f‘-.LLOY STEBI_, INC.
¥ Al50lomme
¥ al2wiyy
T SR ALARALTSS 7 —TiEmn
e Le T w | ¢ ] s ] o] [w o] w] v sl & 5] & = | = |58

822U31470 .17 1.09 .008 .006 .330.024 .01 .

12.082.002.002-033.00@2 .002.005.006

H
:
1
i
!
!

<
£E
=3
; i<
. i *C
) crrasy thot me mxz\nwn;z oy :ﬂww mmwm e < by broa amm«m;mmm;aummm ! %
Qe af¥m org 3 mpart conner | = I pemy 3 H
i PSS RTTSPANGLER TT Lss
BERUTRPTIE SUPY, QUALITY ASSURANCE | FER g:
L

%Mwéw/%f//’/é]—/é

i
4

1
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%;ﬁﬁjEEZEQE:?ZE”

'ENDORS LOG

LOCATION: LIBERTY, TX

MATERIAL/ITEM: FLC Alow6 Wibwk RE [Suipx M L

DATE DELIVERED: _ | [~/[- / é

VENDER NAME: _ [“OIGED (o poNNENTS

ADDRESS :

PURCHASE ORDER No: __ ()P | DF&EAL

QUANTITY DELIVERED: 4427

CONDITION OF DELIVERY: (;7€EM2/

MATERIAL INSPECTED IN ACCORDANCE WITH UG 90 GENERAL (6).

SIGNATURE REQUIRED

NUMBER REJECTED:

NCR ISSUED: - YES. NO.

NCR #:

HEAT NO: A(g/”/(ﬂ

COLOR ASSIGNED:

SERIAL #:

YARD LOCATION: AS ME (Al b e

RECEIVED BY: /M @qu&/ Cﬁqﬁ%ay\
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14527 Smith Rd. PAGE: 1 of 1

T o o (5 TS
ooy Humble, Texas 77396 REPORT # 16-023376
IRIE s @/’ZJ TEL: (281) 441-4088 DATE: 10/31/2016

FAX: (281) 441-8899 FClI ORDER # 75372
[.AW. ASME 2015 ED.

CUSTOMER ORDER # DP178836
LAW. NACE MR 0175

SOLD / SHIPPED TO: DRAGON PRODUCTS (THE MODERN GROUP)

Item Quantity Description

PART HARDNESS (HBW): 156 |
1 40  2"X 150X 12'LG RF LWN o TAG: JOB# J2465

Heat Number: A6146
Material Type: SA105N

CHEMICAL ANALYSIS PHYSICAL PROPERTIES
Cc A72
Mn 1.210 Yield PSI 50,000
P .0250 Tensile PSI 76,300
S 0100 Elongation 375
g" ?gg Reduction of Area 73.7
r - 156 HBW
Mo 010 Hardness
v .002
Cu 025
Ni .050
Cb(Nb) .003
Sn
As
Ti
Al ,039
CE 415
Heat Treatment NORMALIZED
Temperature 1688 °F
Time at Temperature 3 HRS
Cooling Media AIR

We hereby certify that all test results and process information contained herein are correct and true as contained in the
records of the company.

Prepared by: 8\ 1 /QQCL W\@’W
U 7

Name: Erika Marquez Title: QA Representative

W ////é Page 1 of 1 Date printed: 10/31/2016 10:20:16 AM
[~
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MSA‘I’ERIAL AND VENDORS LOG

LOCATION: LIBERTY, TX

MATERIATL/ITEM: FLC § lons ww/vlc LF [SOLf X 1YL

DATE DELIVERED: | 1~1 A
VENDER NAME:  [OlGED  (own poENTS
ADDRESS :

puRCHASE ORDER No: _ ()P | DKL

QUANTITY DELIVERED: /()

CONDITION OF DELIVERY: é@d

MATERIAL INSPECTED IN ACCORDANCE WITH UG 90 GENERAL (6).

SIGNATURE REQUIRED

NUMBER REJECTED:

NCR ISSUED: YES. NO.

NCR #:

HEAT NO: v&/:ggpt/

COLOR ASSIGNED:

SERIAL #:

YARD LOCATION: AS JME (/ﬁfe&«w{

receIvED 3v:  JUA heed e
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14527 Smith Rd. PAGE: 1 of 1

L=
; @@%’%@g@m Humble, Texas 77396 REPORT # 16-023379

R C- 24,17 TEL: (281) 441-4088 DATE: 10/31/2016
FAX: (281) 441-8399 FCI ORDER # 75372

LAW. ASME 2015 ED.

CUSTOMER ORDER # DP178836
LAW. NACE MR 0175

SOLD / SHIPPED TO: DRAGON PRODUCTS (THE MODERN GROUP)

Iltem Quantity Description
PART HARDNESS (HBW): 149/149 :
4 10 8'X150X14"LGRF LWN, | TAG: JOB# J2465

Heat Number: W354
Material Type: SA105N

CHEMICAL ANALYSIS PHYSICAL PROPERTIES
(o 170
Mn 1.090 Yield PSI 47,000
P 0110 Tensile PSI 72,500
S 0020 Elongation ‘ 34.4
gi fgg Reduction of Area 73.1
r . ,
Mo 030 Hardness 149/149 HBW
Vv .008
Cu 250
Ni 120
Cb(Nb) 001
Sn 011
As 005
Sh 001
Ti .0030
Al 021
B .0001
CE 416
Heat Treatment NORMALIZED
Temperature ‘ 1650 °F
Time at Temperature 1/2 HR/IN THK MIN
Cooling Media AIR

We hereby certify that all test results and process information contained herein are correct and true as contained in the
records of the company.

Prepared by: 8\ ,(/QQ,CL {Y\@’W/
&

Name; Erika Marquez Title: QA Representative

Page 1 of 1 Date printed: 10/31/2016 10:20:02 AM

el 27 11100
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MATERIAL

LOCATION: LIBERTY, TX

MATERTAL/ITEM: LG 2 long LILOM ZF ISolBX G

DATE DELIVERED: __ | | - |16
VENDER NAME : /Co(c::yiio Conn poNENTS
ADDRESS:

pURCHASE ORDER No: _ [P | D§KAL,

QUANTITY DELIVERED: é; C}

CONDITION OF DELIVERY: (;7€I)§7/

MATERTAL INSPECTED IN ACCORDANCE WITH UG 90 GENERAL (6) .

SIGNATURE REQUIRED

NUMBER REJECTED:

NCR ISSUED: YES. NO.

NCR #:

HEAT NO: figgz?357

COLOR ASSIGNED:

SERIAL #:

YARD LOCATION: /A\S ME (/\/6‘(@&4:5(
RECEIVED BY: }/M:(/qu&/ C e
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14527 Smith Rd. PAGE: 1 of 1

Humble, Texas 77396 REPORT # 16-023377
TEL: (281) 441-4088 DATE: 10/31/2016
FAX: (281) 441-8899 FCI ORDER # 75372

LAW. ASME 2015 ED.

CUSTOMER ORDER # DP178836
LAW. NACE MR 0175

SOLD / SHIPPED TO: DRAGON PRODUCTS (THE MODERN GROUP)

Item Quantity Description

PART HARDNESS (HBW): 149/149 |
2 80 3XMBOXG'LGRFLWN .. TAG:JOB#J2465

Heat Number: E55038
Material Type: SA105N

CHEMICAL ANALYSIS PHYSICAL PROPERTIES
Cc 180
Mn 1.220 Yield PSI 47,900
P 0190 Tensile PSI 76,600
S .0020 Elongation 36.2
Si 230 Reduction of Area 706
Cr 050 Hardness 166/156 HBW
Mo 006
v .004
Cu 016
Ni 015
Cb(Nb) .000
Al .030
CE 397

Heat Treatment NORMALIZED

Temperature 1688 °F

Time at Temperature 3 HRS

Cooling Media AIR

We hereby certify that all test results and process information contained herein are correct and true as contained in the
records of the company.

Prepared by: 8\ 1 /Q’ZCL WW
| b A { g A

Name: Erika Marquez Title: QA Representative

Page 1 of 1 Date printed: 10/31/2016 10:20:10 AM

walw%} A

Page 109 of 151




MATERIAL AND VENDORS LOG

LOCATION: LIBERTY, TX

MATERIAL/ITEM: o/ (o Llows WOy LF /S0 CBY [2'L

DATE DELIVERED: 5/b

VENDER NAME : Fo R(GEN  COMPONENTS

ADDRESS:

PURCHASE ORDER NO: P | 76423

QUANTITY DELIVERED: R0

CONDITION OF DELIVERY: @ooc/

MATERIAL INSPECTED IN ACCORDANCE WITH UG 90 GENERAL (6) .

SIGNATURE REQUIRED

NUMBER REJECTED: yoa
NCR ISSUED: YEs. [ _]wo.
NCR #:

HEAT NO: Co

COLOR ASSIGNED:

SERIAL #:

YARD LOCATION: _ A ME | areboSE

RECETIVED BY: /U (Cle forBuE
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14527 Smith Rd., PAGE: 1 of 1

B ECRGZR mrers Humble, Texas 77396 REPORT # 16-021236
FRIEo 24” TEL: (281) 441-4088 DATE; 8/12/2016
FAX: (281) 441'38%9 FCl| ORDER # 74674
CUSTOMER ORDER # DP176423 | AW, NACE MR 0175

SOLD / SHIPPED TO: DRAGON PRODUCTS (THE MODERN GROUP)

ltem Quahtity Deséribtion
IAW ASME 2015 ED
2 52 3n X 150 X 9" LG RF LWN,

3 (20 7R 150X 12" LG RF LWN)

“Heat t Number: G748
Material Type: SA105N

"CHEMICAL ANALYSIS PHYSICAL PROPERTIES |
c I
Vin Yield PSI 54,000
P Tensile PSI 79,000
S Elongation 26.1
Si Reduction of Area 86.7
Cr Hardness 179/163 HBW
Mo
\Y
Cu
Ni
Cb(Nb)
i
R
CE ,390

QUENCHED TEMPERED

Heat Treatment

Temperature 1650 °F 1160 °F
Time at Temperature 4-1/2 HRS 2 HRS
Cooling Media WATER AR

We hereby certify that all test results and process information contained herein are correct and true as contained in the
records of the company. _

TN T S
Prepared by: b
Name: Tanya Torres Title: QA Representative

|

|

Page 1 of 1 Date printed: 8/12/2016 9:30:46 AM

/////ﬁf %
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MATERIAL

LOCATION: LIBERTY, TX

MATERIAL/ITEM: [/ A Cong Ll DK L IS0 LEX) A o

paTE DELIVERED: _ /[ G

VENDER NAME : Eo!gec/j Com AWENTS

ADDRESS:

PURCHASE ORDER No: [ |0 G50

QUANTITY DELIVERED: @Z

) .
CONDITION OF DELIVERY: @m(//

MATERTIAL INSPECTED IN ACCORDANCE WITH UG 90 GENERAL (6) .

SIGNATURE REQUIRED

NUMBER REJECTED: >
NCR ISSUED: YES. [ L¥O.
NCR #:

HEAT NO: Abisa

COLOR ASSIGNED:

SERIAL #:
YARD LOCATION: ASME  |arebouse
RECEIVED BY: Ve ed oo b
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14527 Smith Rd. PAGE: 1 of 1

Humble, Texas 77396 REPORT # 16-023647
TEL: (281) 441-4088 DATE: 11/8/2016
FAX: (281) 441-8899 FCI ORDER # 75671

GUSTOMER ORDER # DP179780 LAW. ASME 2015 ED.

SOLD / SHIPPED TO: DRAGON PRODUCTS (THE MODERN GROUP)

ltem Quantity Description S—
TAG: JOB# J2605
1 3 2'X150X12'LGRFLWN,

Heat Number: A6169
Material Type: SA105N

CHEMICAL ANALYSIS PHYSICAL PROPERTIES
Cc A75
Mn 1.210 Yield PSI 53,939
P 0190 Tensile PSI 77,740
S .0070 Elongation 33
Si 230 Reduction of Area 72
Cr 050 Hardness 156/163 HBW
Mo .003
\" .003
Cu 015
Ni 020
Cb(Nb) .008
Al 036
CE .390

Heat Treatment NORMALIZED

Temperature 1688 °F

Time at Temperature 1/2 HR/IN THK MIN

Cooling Media

We hereby certify that all test results and process information contained herein are correct and true as contained in the
records of the company.

Prepared by: g/\ 1 j)@& WW
~ /A

Name: Erika Marquez Title: QA Representative

, ’ . Page 1 of 1 Date printed: 11/8/2016 12:07:27 PM
W e ; "
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MATERIAL AND VENDORS LOG

LOCATION: LIBERTY, TX

MATERIAL/ITEM: (/& Cos7om IX3 < it THD SAIS

DATE DELIVERED: +/ 0-3//6

VENDER NAME: [ ore STAR STAINL ESS

ADDRESS:

suncHASE ORDER No: [P 175637

QUANTITY DELIVERED:

/O
CONDITION OF DELIVERY: G§GH9/

MATERIAL INSPECTED IN ACCORDANCE WITH UG S0 GENERAL (6) .

SIGNATURE REQUIRED

NUMBER REJECTED : O

NCR ISSUED: YES. LNO .

7

NCR #:

HEAT NO: SRZ2 D,

COLOR ASSIGNED:

SERIAT #:

YARD LOCATION: A/j_/l/l E Lrehosse

receIvED BY:  JAChael Chagman
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Ge

R

sge FIERGS Spe. .
o j Peckyy

6011 NUNN
HOUSTON, TEXAS 77087

' (713) 649-4467 » FAX (T13) 649-5080
1-800-292-5726 :

EITTINGS IMC.

CERTIFICATE OF COMPLIANCE

WE CERTIFY TO THE BEST OF OUR KNOWLEDGE THAT THE FOLLOWING ITEMS MEET
AND ARE IN ACCORDANCE WITH P.O#47115 AND ALL OF THE REQUIREMENTS OF THE

INDICATED SPECIFICATIONS.

DATE: 10/21/16 CUSTOMER P.O.#47115

CUSTOMER: LONESTAR

ITEM#  QTY. SIZE PRESSURE ASTM MATERIAL
CLASS ‘
1 10 17%x3” M SA105

DESCRIPTION: THREADED COUPLING

HEAT#A154410 HFI HEAT#SRZD

MANUFACTURED IN U.S.A.

Kk J

QUALITY CONTROL DEPARTMENT
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A154410

8000 N, Gounty Road 225 East

> ; Pittsboro, N 45167
c% Steel Dynamics, Inc: pitsbore B 00
Englesered Bar prodasts Divteen Fax: (317) §02-7285
Certified Material Test Report
Cort#: 209665 Mill Order ;1515436 Hoat #: A154410 lssued : 1171 8/2015 15:50:26
Work Order: 196924 Sgles Order: 1534411 Customer ! Metallech Service Center, [ PO#1 894431
Load #: 239508 Reference ¥ Ralerence Dosc ! End Use * N
Size: 1-3/4" Shape : Round Grade: A350/LF2 Chem Length: 20
Grair Practica : A Fine Graln (5-8) per ABTM A28 Reduction Ratio 3 60.4 o1 Disposlition * Rolled Prime

Ladle cngmlgu Anguﬂg g&§!M ﬁﬂz . __.A’__,_/”—-*___.’—r—”—’——
c MR P <) Si Al Cu Nt Cr Mo Sn N Vv Ch B Ca W
o 1.1 0.010 Q.004 oz 0.033 0.12 009 Q.41 0.03 0,008 0.0069 0.038 0.000 0,0002 0.0019 0.000 0.001 0.87

T si

Pb Co As Sb. Zr gl Hippm) Qipem) Ceq J-Factor
0.000 0.006 0.004 0.003 0.p00 0.000 1.5 0.42 247

Calc'd Standard

Caic'd Maotric

Front
Back

maethod E

_ . meles

SAMSB"  SAMTET

&, of Dlmmetar

T en;llu‘ Propertles Hardness

Tansiis Strength 0.2% Yiald Strength % Elong (2) o, ROA 0.86% EUL Yield Strength (MR) (surf)

Steol Dynamics - Engineered Bar Products has & qually gystem in place which has been ceriified 180 900 1:2008 compliant, including PED cartification.

Com
Electiic Arc Funace Melted - Vacuum T ank Degassed —- Normallze and Machine Straighten — Normalize and Machine Straighten — NACE MR-01-75 /
180 158156 -2009 -— ASTM AB26-80R Grade G« ASTM AET5-03 Grads 70 —- ASME SA350-04 LE-2 Class 1 — ASME SA1 05-04 — ASME SABT 5-04
Gr70——DIN 318 -— NACE MRO102-2007 ~— UT Tested ASTM A3BB & 100% Surcface Sorn MM FBH — UT Tesled ASTM A8 & 100% Surface Scan
{mm FBH — ASTM A350/A350M-13 LEZ -—— ASTM A105/A105M -1 4 — Pres Equip Direct{PED) Q7/23/ECIT 12 AnX \, Par 4.3

Conditian { UT: Passed Uttrasanic inspactian
| horehy ce_-im‘yt!ut thie cantent of thig reportis correctand acsuraia, and khit il tests
and opgrations pe tmed oty fhis muaterial wore in compliznce with applicablo material
specrﬁcntiomand purcheser designatad requlrements.

Normalize, Strsighten, Chamfer, yamersion UT

Jopathan Vallogio - ‘Roliing Ml mstuliurgist

Any altaration to this report voids Steel pynsmic's warranting of results, No wetid repalr has been parfarmed bn this matadial, This matertal Js not radioactive and
has not heen wxposed to radiopctivity while under the control of Stwal Dynamice, This matarisl has not been expossd to mercury whils under the conteol of Stae!
Dynamics. Unless otherwiee notsd, this maleral was melted, continually cast, and rolied In the USA; wi all testing parformed by Stael Dynamies.

pago 1 0t1 Steel Dynamics Rev Level 1 (106} - 664 Retieved on: 11718115 15;50:25
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@% Steel Dynamics, Inc:

Englnested Bav Prodacis Nivisten

Certified Material Test Report

Heat Treatment Addendum

Heat Number

A154410

8000 W. County Road 225 East
Pitteboro, IN 46187

Phone: (317) 892-7000°

Fax; (317) 852-7286

Cort #: 209665 Mill Order: 1515435 Hoat#: A154410 lssued : 111872015 15:50:26
Work Order ;196524 Sales Order: 153441-1 Customer: Metsitach Senvice Centar, Inc PO # ¢ B9443-1
Load #: 238509 Reforance # : Roference Desc : End Use :
Slza 1 1-3/8" Shape : Round Grado: A350LF2 Chem Length: 20°
Nomallze Austenttiza Quench Media Temper Stress Relieve
Time  Temp Yime _Temp Type Time Temp Time  Tamp Time __Tem
35hrs 1670 F hrs SF min *F hrs °F F
+  Fumaces are calibrated to AP] BA Annex M, and use atmospheric thermocouples.
~ QTC is 12" protongation from fongitudinal orlantalion _machined to a 0.505 huttonhead for tansile,
Yo impact Enary (ft-ibs) Laferal Expansion {0.0017) % Shear
Sample [0 _Qdentation L acation Temp(F) 1 2 3 Avag 4 2 4 Avg 1 2 3 AV
65800  Longludinal Mid-Radius Q1 -50 54 656 @6 58 43 41 45 43 40 45 5Q 45
Hardnoess {ASTHM AJTO)
Sample 1D Location HB
65800 Mid-Radius Q1 145
Tenetio {ASTM AIT70)
Sample ID _Orentation Location Tanshe 0.2% Yield G%E (27  _ %ROA
Mid-Radius Q1 73,700 psi 46,700 psi 32 87

85800  Longludinal

I hereby cartify that the contsnt of this report is correct and accurats, and that rif fosts.

T Ao

and operations parformed an this matarizl were In compliance with applicebie material
spacifications and purchasar deaignated requirsmarnts,

Qarretf Bouyett! - Bar Finizhing Metaliurgist

[ Any alteration to this report volda Steal Oynamic's warrenting of results,

]

Page 1 of 1 Steal Dynamics Rev Loved 1{115] - asi
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MATERIAL, AND VENDORS LOG

LOCATION: LIBERTY, TX

MATERTAL/ITEM: CPLE | 3o00F

DATE DELIVERED: Q 0/ é

VENDER NAME : A)/?/ESWZ STH WL ESS

ADDRESS:

puRcHASE ORDER No: AP [D503G

QUANTITY DELIVERED: /

CONDITION OF DELIVERY : é@d/

MATERTIAL, INSPECTED IN ACCORDANCE WITH UG 90 GENERAL (6) .

SIGNATURE REQUIRED

NUMBER REJECTED: ﬂ

/

NCR ISSUED: YES. | -] NO.
e

NCR #:

HEAT NO: Lllos

COLOR ASSIGNED:

SERIAL #:

YARD LOCATION: Asum brelose
b

RECEIVED BY: Mo loed ¢ bl e
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MATERIAL AND VENDORS LOG

LOCATION: LIBERTY, TX

MATERIAL/ITEM: (. 0C((> | 30007

DATE DELIVERED: q 30/ é

VENDER NAME:  [onE STAL STAWLESS

ADDRESS:

PURCHASE ORDER NO: ﬂ/ [D502Y

QUANTITY DELIVERED:

S
CONDITION OF DELIVERY: @3/

MATERIAL INSPECTED IN ACCORDANCE WITH UG 90 GENERAL (6) .

SIGNATURE REQUIRED

NUMBER REJECTED: ﬁ

e
NCR ISSUED: YES. //’NO.

A

NCR #:

HEAT NO: fof

COLOR ASSIGNED:

SERIAL #:
YARD LOCATION: Asur  jbrelone
RECEIVED BY: Meclboced ¢l e
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|

MILL TEST & INSPECTION CERTIFICATE . B 0@ g
ACCORDING TO EN 10204 :2004 3.1 BOTH-WELL STEEL FITTINGS CO., LTD.
CUSTOMER G e e S O BR M Bk # o 4= oe 25 303 3%
CERT, MO :133629 LiC WO HO.303, REN-SIM ROAD, REN-WU DISTRICT, KAOHSIUNG CITY, TAMAN RO.C.161450)
ORDER N0 :613/001821 DATE  :¥1/28/201% TEL: +886-7-3711538, 3710497, 3720260 FAX: +886-7-3713884, 3713882
INVOICE NO :BR0131020913¢ PAGE : 4 -ORIGIN : TAIWAN Web site: hitpiiwura bothwellcomte  e-mall: box@@bothwell.com.tw
BY RAW MATERIAL ' SPECIFICATION FOR INSPECTION
| : ; DESCRIFTION :
I aro. HEAT ND. CUANTITY WATERTAL FITTING SURFACE | DIM.
401 (AR932 12511619 RULL CPLG 1727 30004 NPT v ) 500 PC ASTH 410 .12
" y A51K k SME Bi6.1} - 201
002 | AB8YS 12705762 FULL CPLG 374" 300U NPT 400 Bl N ooy | A Bi6-11 - 200
003 14101 0093201 FULL CPLG 17 3000# NPT 470 P GooD | coop
| | 003 |4105 0093208 FULL CPLG 1" 3000# NPT 530 FC
[ {004 14146 336787 {BEX BUSHING 3/87%1/4 NPT _ _ 1500 PC
TR ’ CHEMICAL COMPOSTTION (%) .
. BW C Si Mn P S Cu Cr Ni Mo V. iChilby] N Al Ti Zr E
CMin | HELCD, - 0.1 {060 |- - - . B B . ) B - MATERIAL SUPPLIER
Max 0.35 10.35 1105 Jo.035 |o.o40 lo4o Joso Jo.o oz oo |- -
| bol |ABS3Z2 0.1y |ez7 10.95 [0.016 {0008 [0.03 010 [0.05  [o.6l  {0.005 {0.003 |-
002 |AB896 019 1023 1092 Lo.d3 om03 jo.lr 1e.06  {0.05 o005 fowsod pooe |-
0o3 14101 619 1018 0.3 jo.o15 10.008 je.7  jene loos lo.w feom looow |-
003 4105 0.19 0.19 0.94 0.017 G008 019 .11 (.07 0.0 0.001 0.000 -
004 [4146 020 36.30 jo.85 1e.017 Jo.008 [0.14 jo.09 jp.es  fo.oz oo Jo.oo _
; ADDITIONAL TEST /REMARKS
- MECHANICAL PROPERTIES HEAT TREATENT | STRET MAKING PROCESS @ HLECTRIC FURNACE
BY T.8.1Y. 8.1 BL. {R of Al Hardncss Charpy Impact {CONFORMS TO NACE MRO175-09 /MRO1D3-10
HT.D. | SO | ash | @y | ) | ammove Fl 0T | NORMALIZED
Min i G 38 2z g - MTH. /AYE. ¢ { Joule }
Max | - R - - 187 , 1 ) v W Av.
001 fABS3Z 6.1 453 33.4 66.8 145 146
002 {AB89S” 774 1452 las2 {ess | ws 500 ALC.
003 14101 758 157 l3ss {655 144 146
003 14105 3 lses 14 §er 144 148
504 14146 6.6 | 56.9 | 62.6 | 63.6 145 146
WE HEREBY CERTIFY, THAT THE MATERJAL DESCRIBED ABOVE HAS REEM THSTED AND ((MPLIES WITH THB TERMS OF 4
THE CRDER CONTRACT. C.C.
(. C.HANAGER INSPECTOR
CHEN CHT JUARG YUAR YAQ CHANG
@& BW-DOB39 REV: 2
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TRAVELER

JOB NO.: J2465 DATE: 11/15/16 SER#: 129959 REV #: 0 AL REV# 0
ITEM: 72" 0D X 180" 3-PHASE SEPARATOR DWG #: 00002465 REV #: 1 NB#: 401
MAWP: 250PSI EXT PSI: 0 MAX TEMP: 200°F MDMT: -20°F
SPECIAL SERVICE (L,UB,LT) YES []NO [X IMPACT TESTS REQ’D YES []NO
TRAVELER REVIEWED BY: & f;@é» DATE: -~
QUALITY CONTROL MANAGER: V2 DATE:  ((/ieo/lte
AUTHORIZED INSPECTOR: = DATE: y
# MATERIAL INSPECTION oo DATE | ANINOREED | paTE
1 | Mill Test Reports Reviewed By: '
5 |shell p!ateg Material Spec.: SA-516-70 [ ,{/vff ﬁ/é P
Pipe [ Thickness, Surface & Edge Condition N W67t
Material Spec.: SA-516-70 &l IR
3 Heads Thickness, Surface & Edge Condition v Ji -1 ]
UCS-79(d) Requirements Met AV Ji-fi-i
. Pine Spec. & Grade: SA-106B v i-21-14
Edge Condition: BEVELED Al ji-2 71
' Mat'l Spec.: SA-516-70 é I [1-24L /
5 | Relnforcement | Size: 38"X37" Al 112446
ads: o » .
Thickness:  1/2" iy Ji-2j ¢
Mat'l Spec.: SA-105 (KLJ ji=2ié
5 Flanges: [  Rating: 150# /(L,/ i-4-16 J P
 Bore: SEE DWG Al Ji-2)-1¢ 1 &
Slip-on Flange Gap: 5/8"
FABRICATION INSPECTION e
7 | Shell Size  (Match Heads) (Bevels) El j-G-46 | D VA
8 | Out of Roundness - £l j-49-06 | 7 S
9 | Edge Off-Set Longitudinal and Girth Seams ElJ )i -9-16 ) /
10 | Nozzle Fit-Ups Al j-2i4é / /
11 | Qualified Weld Procedure’s / Welder’s |.D. /’w Ji-2i-~jé )
12 | Internal Welds - Size and Appearance ) /)-21-1 & A/ A/
13 | External Welds - Size and Appearance . L) =206 /4 4
14 | Pre-Heat Required? []  Chk’d By: )
| Post Weld Heat Treat Required (PWHT)? [] =,
15
Chart Rev'd: Chk’d By: (=
16 | PTL] MT[] Test Req’d? Chk’d By: /4% 4
17 Radiography Required? [X] RT Level: @ Number of Films:
Interpreted By: Chk’d By: )
Hydro-Test [XI Pneu-Test [ ] e
18 | Chart Required? [[] Customer Witness? [ ] al o
Test Pressure325 PSI  Hold Time: [AS REQ'D ?p@ f /‘;;,%7:,/‘(;; ﬁ/‘/— //é?é’
19 | Hardness Test: [] P
20 | Nameplate: Stamping / Application / Picture ) AN/ L
21 | Manufacturer’s Data Report Certified: ' i “Wte/ /1
NOTE: A.l. Hold Points Indicated Here —
*SEE BACK FOR ADDITIONAL REMARKS, INSPECTION POINTS, AND/OR HEAT NO’S.
Dragon Products / Traveler — Rev.3 Page 1 of 3
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JOBNO.: J2465

"~ SERIAL #:

A.l. HOLD POINTS INDICATED BY AN ( ’;) IN THE COURSE,,HEAD, OR NOZZLE BLOCKS

129959

NB# 401

COURSE

MAT’L HEAT # Q.C.  DATE | Al. | DATE DATE
5/8" SA-516-70 Sefrly parpic Y
1 90"X224-1/4" Dmn’/f;:;«m( K £l 1946 /
5/8" SA-516-70 Sedply Punpfe . )
2 | 90"x224-1/4" Daris i ?ﬁlw Lf I -0/t Ew if-je-té

[COURSE| Q.C. | DATE | Al. | DATE | Q.C. | DATE | Al
12| {i) | figi6 EiJ 6
HEAD MAT'L HEAT # . .C.
(1) LEFT |3 5w oszs" NS %%ﬁi‘%ﬁ@ £ g DRI
(@) RIGHT | e o | i ol iz | L 116 £u_\IHHb
N?\IZS_LE MATERIAL HEAT # Q.C. DATE | Al | DATE | QC.| DATE | Al DATE
N1 |MANWAY, 24" 150# RFSO C il K1) i294
N4 |INLET, 8" 150# LWN i/354 / Lo ji-2i-é E L igE
N5 |GAS OUTLET, 3" 150% LWN CRALG D -6 CiJ i-2-id
N6  |WATERLLC, 4" 150# LWN ik RV BIN AIIDE
N7  |OIL LLC, 4" 150# LWN Wit IIVRIIDEL LI 12946
N8 OIL OUTLET, 3" 150# LWN CIA24R Fi) -k Ei L. ) D8
N9 |DRAIN, 3" 150 LWN C 2148 End i1k ANITEIE A
N10  |WATER OUTLET, 3" 1504 LWN | (3¢, fiv it LD 294
N11  |PIUTRANS 1" 3000# CPLG Yol I VRIIPIEL £ el
N13A  |WTER LVL TOP 1" 30004 CPLG | L} /0§ WRIRIEAE £ i
N13B  |WTER LVL BTM 1" 30004 CPLG | {55 AVENERE an, ig*il‘?'-ié
 N14A  |OIL LVL TOP 1"3000# CPLG 4lo5 ALt K 2546
N14B  |OIL LVLBTM 1" 3000#CPLG | SR Z[) Fl/ b EL2 254k
N15  |PRESS RELF 3" 150# LWN AAAYR RNEIEL WAL B
N16A  |LVL (LSHH/TOP) 2"150# LWN CA3I7 L) L6 L =201k
N16B  |LVL (LSHH/BTM) 2" 1504 LWN | (C [3.3/7 ELZ Mk A/ 029k
N17A  |ANODE 2" 150# LWN CB37 Ly it E L2
Dragon Products / Traveler — Rev.3 Page 2 of 3
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JOBNO.: J2465

Nozzle Continue’d

SERIAL #: 129959

NB #:- 401

NOZZLE MATERIAL HEAT # Q.C. DATE | Al | DATE | Q.C. | DATE | Al. | DATE
N17B  |ANODE 2" 150# LWN
N18  |DRAIN 3" 150# LWN
ADDlTlONAL ITEMS:
ITEM#S | DESCRIPTION SizE GRADE THEATE
2465-8 | MIST EXTRACTOR 18" S/40X 14" LONG SA-106B Sufsly Wil i
LUG REINFORCING PAD
2465-9 | (LT) 8" X 3" X 1/2" SA-516-70 ji‘&%ﬁy ;;;ﬁ,w w/ﬁ }‘f
LUG REINFORCING PAD .
2465-9 | (RT) 8" X 3" X 1/2" SA-516-70 iy il
DATA PLT REINFORCE ‘ ,
2465-11 | PAD | 11-1/4"X8-1/4"X3/8" SA-36 N P
2465-16 | MANWAY PIPE 24"S/XH X 15-1/8"LG SA-106B Sosnir /@{ j«fi Fj\‘f}y %j/w
2465-17 | MW REINFORCING PAD 38"X37"X1/2" SA-516-70
INLET DIVERTER PLT ‘ k
2465 - 2002 | (TOP) 16"X8"X3/8" SA-516-70 Goiit e Jd WHeul opapos
- INLET DIVERTER PLT
2465 - 2002 | (BTM) 16"X8"X3/8" SA-516-70 Pownsr Red_iltoad pronsss
SADDLE WEAR PAD
2465 - 4001 | (LEFT) 81"X12"X3/8" SA-516-70 G Bz il eyt
SADDLE WEAR PAD . )
2465 - 4001 | (RIGHT) 81"X12"X3/8" SA-516-70 O Bl _ulaid erawsrs
2465 - 6003 | VORTEX BREAKER PAD 2"X2"X1/4" SA312 TP316 Lo Riiz ‘

ADDITIONAL REMARKS:

Dragon Products / Traveler — Rev.3

Page 3 of 3
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AN 129959 N3~ 40|

72" 1D x 180" 3-PHASE SEPARATOR
) DRAGON PRODUCTS, LTD. HED AR
g V-1010
) DRAWN BY: JGF CHECKED BY: JR |apPrROVEDBY:  GM
JOB NO. |15 pRaWING AND INFORMATION CONTAINED HEREIN IS THE SCALE NTS PART NUMBER: QUANTITY: Rev.
J24B5 | GOMED OF REPRODUCED WITHOUT THEVTTTEN Consen OF 00002465
DRAGON PRODUGTS, LTD. DATE 1-14-16 ATERIAL: [S EET 4 o 1 1
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. PAINT / BLAST INSPECTION REPORT
PROJECT: 2 4/ pp A
SIN: 124G $ G :
BLAST DATE: /2 —/ =/ - ' INSPECTOR: & /02 S f///’/// /
BLAST PROFILE: <./ 3 DESCRIPTION: AXTS
DAILY CONDITIONS LOG
DATE TIME__[AIRTEMP. [ SURFACE | DEW PT. | HUMIDITY
2-(-16] Qe 59 (2} 32 Ho
3 C <o L
Tostox PRECSSIE LIMILS): g } ‘i i/\ 3- PROFILE 2 (MILS): _ &) ¢1-9 3’ <
s el _'0 F ™ o — -
P gwncon -Fibm %o HT Tostex PRESS O-FILM™ W | Testex PRESS-O- FILM gt jgﬁ{g@pggsss O-FILM™ 1
. : 15'34 53 vaww.lasiextape.com . = X‘CO&ESE ‘ :Fwteslexlapacom : X"CeafSQ X-Caarse
Eoen B3 . i 15W45mi | % ' SEwasm 510 4.5 mi
Madaln Us W 38to 115 im | ¥ 38 20 115 un :
Mgy 8o ©1TXG/2 o (C+XCH?M X Made1InUS S s G}/ 2 . Mad?Ilgl;l‘:.;nA

38 to 115 um {
|

Xe Made ln USA i
— S 3

0.8 5 mi

LUAlmu EXEERTVIN

DATE: / 2~/ -~/ & INSPECTOR” _4;//5 {/%///COAHNG Lruy /70/ yis thagsﬁ
BATCH NO. RESIN: SA 9 /5~ 0O M. BATCH NO. CURE: SAA Y 727 U A

MILNO.1 MILNG.2 MILNO.3 MILNO.4 MiL AVG.
DFTNOL | /9P [ 2Z 4T 274 1 29 712L/¥a]

DAILY CONDITIONS LOG
DATE TIME AIR TEMP. | SURFACE | DEW PT. | HUMIDITY

12-[-(6] [ovod] 772 | 9y | e/ Ly f

pate: /7~ —/C INSPECTORy” Sz S ﬂfj COATENG:/&M[/,;?,D@/&/ Cot

BATCH NO. RESIN, A7 2 AL/ BATCH NO. CURE: X7/ Al =

MIL NO.2  MILNO.2 MILNO.3 MILNG.4 MILAVG,
DETNO2: | S L T &gy T7 T&60 ]

DAILY CONDITIONS LOG
DATE TIME AIR TEMP. | SURFACE | DEW PT. | HUMIDITY

2y 7 W YA A N 1 R R A 2

DATE: /&~ 2~/ ¢ ‘ INSPECTOR: "4 2,65 K/»_z»z/COATINGdf-‘r?/f/%/ éczf;)é ;7
BATCH NO. RESINy%y/?@é o/~ BATCH NO. CURE: 227§ 79 /(o511

MILNO.1 MILNO.2 MILNO3 MILNO.A MILAVG.
DFTNO3: [ | [ATJ | /2 2172 5T 45 % ]

DAILY CONDITIONS LOG
DATE TIME AIR TEMP. | SURFACE | DEW PT. | HUMIDITY

Fe=! | Lred b7 2.3 7 Y/

VISUAL INSPECTION HOLIDAY DETECTION REPORT
PASS~ I FAIL TIME/DATE PASS _—  FAIL TOUCH UP AREA
COLOR 7 [ -2~ z [
HOLIDAYS %( 3 [
DRIPS I = ]
BLISTERS LA™ = ]
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PROJECT: &= v o .

S/N: 75459

COMPRESSED AIR, BLOT TEST, 1 MIN. DURATION

TIME _Q.‘ga;z}a DATE [ 7Z.1-/4

BLAST GOOD v BAD | INTIALS <% A
PAINT GOOD d BAD INITIALS %/
BLAST MEDIA CHECK YES e NO INITIALS
BLAST CLEANING YES - NO INITIALS ¥ /7
CHLORIDE TEST GOOD ,,,é/ BAD INITIALS % j
STRIPE COAT PAINT REQUIRED INITIALS w3 /)
e o { N

YES J NO INITIALS &

NOTES:

Page 129 of 151



Batch 129959 Page 1 of 2

dosiTector

‘Batch 129959

129959 Information

Created: 2016-06-17 11:10:00
Gage S/N: 746423
Probe Type: SPG
Probe S/N: 223692

129959 Notes

int blast

129959 Summary

it b4 g sk I
10 4.00 0.54 3.2 4.9

129959 Readings

EEY

1 3.5 mils 2016-06-17 11:10:02
2 4.0 mils 11:10:19
3 3.9 mils 11:10:40
4 3.2 mils 11:10:41
5 4.1 mils 11:10:46
6 3.4 mils 11:10:48
7 4.4 mils 11:10:55
8 4.0 mils 11:10:57
9 4.9 mils 11:10:59
10 4.6 mils 11:11:03

file:///E:/BO0005_0746423 20160617_111000/B00005_0746423 20160617 111 000.htmpage B3/ 16




‘Batch 129959

Page 2 of 2
129959 Chart
5.8 rrmseeans e st ana s
3.9
P
E
4.8
"
g
=]
e
im
5
[=]
=4
3.2
3 .B T T ¥ T T t : .
1 2 3 4 5 6 ? 8 9 16
Reading #
Home
file:///E:/BO0005 0746423 20160617 _111000/B0O000S_0746423 20160617 11 1000.ht%1;ge 1311 01[11412016




- Batch 129959 Page 1 of 2

)siTector

Batch 129959

129959 Information

Created: 2016-06-17 11:13:28
Gage S/N: 746423
Probe Type: SPG
Probe S/N: 223692

129959 Notes

ext blast

129959 Summary

H# 3¢ 43 oy T
10 3.19 0.67 2.2 4.1

129959 Readings

3

1 4.1 mils 2016-06-17 11:13:41
2 4.1 mils 11:13:46
3 3.1 mils 11:13:48
4 4.0 mils 11:13:52
5 3.0 mils 11:13:53
6 2.2 mils 11:13:55
7 3.3 mils 11:13:57
8 2.8 mils 11:13:59
9 2.6 mils 11:14:00
10 2.7 mils 11:14:02

file:///E:/B00006_0746423_20160617_111328/B00006_0746423_20160617_111328 htpml  .,12/1/2016




‘Batch 129959 Page 2 of 2

129959 Chart

| R
4.1
4.4
0
g
a
il
g
e
: /\
= 3.8
a—F""—‘Hﬂf
2.2
2.8 T T T T | T T T
1 b 3 4 5 6 ? 8 9 18
Reading #
Home

file:///E:/BO0006_0746423_20160617_111328/B00006_0746423 2016061 7_111328 htmbage 134/d/24116




- Batch 129959 Page 1 of 3

Batch 129959

129959 Information

Created: 2016-12-02 12:16:26
Gage S/N: 771357
Probe Type: FRS
Probe 5/N: 277317
CAL: Cal 1

129959 Notes

int finish
129959 Summary

H ¥ +1 sl T
40 24.27 2.28 19.8 29.7

129959 Readings

3t
1 27.7 mils 2016-12-02 12:16:29
2 22.1 mils 12:16:30
3 27.4 mils '12:16:32
4 22.3 mils 12:16:34
5 23.0 mils 12:16:36
6 21.1 mils 12:16:40
7 23.3 mils 12:16:41
8 25.4 mils 12:16:44
9 26.5 mils 12:16:45
10 28.0 mils 12:16:47
11 22.6 mils 12:17:02
12 29.7 mils 12:17:04
13 22.4 mils 12:17:06
14 23.2 mils 12:17:08
15 25.4 mils 12:17:08
16 24.5 mils 12:17:10

file:///E:/BO0008_0771357_20161202_121626/B00008_0771357_20161202_121626.htm, 154 3/52016




. Batch 129959 Page 2 of 3

17 25.2 mils 12:17:10
18 23.3 mils 12:17:11
19 26.0 mils i2:17:16
20 24.8 mils 12:17:17
21 23.1 mils 12:17:19
22 23.7 mils 12:17:20
23 29.7 mils 12:17:21
24 21.7 mils 12:17:22
25 19.8 mils 12:17:23
20 23.8 mils 12:17:24
27 24.8 mils 12:17:25
28 23.3 mils 12:17:26
29 25.1 mils 12:17:27
30 26.4 mils 12:17:28
S 31 21.1 mils 12:17:30
32 24.0 mils 12:17:32
33 24.7 mils 12:17:33
34 20.1 mils 12:17:34
35 25.8 mils 12:17:36
36 23.6 miis 12:17:39
37 23.0 mils 12:17:40
38 23.9 mils 12:17:41
39 25.0 mils 12:17:42
40 24.5 mils 12:17:43
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129959 Chart
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Batch 129959

129959 Information

Created: 2016-12-03 08:49:44
Gage S/N: 771357
Probe Type: FRS
Probe S/N: 277317
CAL: Cal 1

129959 Notes

ext primer

129959 Summary

H# X it ok T
20 5.74 0.53 5.0 7.0

129959 Readings

+
1 5.8 mils 2016-12~03 08:49:49
2 5.8 mils 08:49:52
3 5.7 mils 08:49:55
4 5.7 mils 08:50:00
5 5.2 mils 08:50:03
6 6.1 mils 08:50:06
7 7.0 mils 08:50:12
8 6.2 mils 08:50:15
9 6.1 mils 08:50:18
10 6.1 mils 08:50:23
11 6.4 mils 08:50:28
12 5.0 mils 08:50:32
13 5.9 mils 08:52:34
i4 5.6 mils 08:52:40
i5 5.1 mils 08:52:42
16 5.0 mils 08:52:44
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17 5.1 mils 08:52:46
18 5.3 mils 08:52:55
19 6.2 mils 08:52:57
20 5.5 mils 08:53:03

129959 Chart
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129959 Information

Created: 2016-12-05 08:14:55
Gage S/N: 771357
Prohe Type: FRS
Probhe S/N: 277317
CAL: Cal 1

129959 Notes

ext finish

129959 Summary

H 3¢ ¥ e T
20 11.43 1.04 9.1 12.7

129959 Readings

4
1 10.8 mils 2016-12-05 08:15:08
2 11.7 mils 08:15:10
3 11.3 mils 08:15:12
4 10.2 mils 08:15:17
5 9.3 mils 08:15:19
6 10.9 mils 08:15:21
7 12.1 mils 08:15:23
8 12.1 mils 08:15:25
9 11.7 mils 08:15:29
10 10.8 mils 08:15:31
11 12.7 mils 08:15:34
12 12.2 mils 08:15:36
13 12.0 mils 08:15:38
14 10.3 mils 08:15:58
i5 9.1 mils 08:16:01
16 9.3 mils 08:16:03
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17 11.9 mils 08:16:18
18 11.1 mils 08:16:20
is 10.6 mils 08:16:23
20 10.5 mils 08:16:26

129959 Chart
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National Board Number: 401
Mfg. Representative: R [Z Date: | ! [S(Q‘ZMQ
. Authorized Inspector: ? - Date: N ]
FORM U-1A MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS
{Alternate Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only)

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VI, Division 1

1. Manufactured and certified by DRAGON PRODUCTS LTD 205 FM 1909 LIBERTY, TX 77575
(Name and address of Manufacturan)

2. Manufactured for  ENCANA - DENVER, CO

{Name and address of Purchaser)
3. Location of installation UNKNOWN

(Name and address)

4. Type Horizontal 128959 - 00002465 401 2016
{Horizontal or vertical, tank)  (Manufacturer's seria? number} {CRN) {Drawing number) (National Board number) {Year built)
5. ASME Code, Section VHI, Division 1 2015 EDITION - -
[Editicn and Addenda. if applicable (date)) (Code Case numbers) [Special service per UG-120(d)]
6. Shell SA-516-70 0.625" 0.0625" 72" 189"
{Material spec, numbper, grade} (Nominal thickness}) (Corr. aflow.) {Inner diameter) [Length (overall}}

Body Flanges on Shells

Bolting .
. ‘ . . Washer
No. | Type | iD ! OD |Flange Thk|Min Hub Thk| Material How Attached{ Location | Num & Size Bolting Material | (OD, 1D, thk} { Washer Material

7. Seams TYPE 1 FULL 100% - - TYPE 1 Spat 100% 2
fLong. (welded, dbi., sngl., lap, bull)] [R.T. (spotorfui)] (EHf., %) (H.T.temp.) (Time, hr) [Girth {welded, dbi., sngl., lap, butt)) IR.T.{spot (Eff, %} {No.of courses)
or full)j
8, Heads: (a) Materiat SA-516-70 {b) Material SA-516-70
(Spec. no., grade) {Spec. no., grade)
Location (Top, Minimum Corrosion Crown Knuckle Elffiptical Conical |Hemispherical]  Fiat Side To Pressure
Botiom, Ends)| Thickness Allowance | Radius Radius Ratio Apex Angle Radius Diameter | (Convex or Concave)
(a) LEFT 0.513" 0.0625" - - 2:1 - - - CONCAVE
(b) RIGHT 0.513" 0.0625" - - 2:1 - - - CONCAVE

Body Flanges on Heads

Boiting
Washer

Location| Type | ID | OD |Flange Thk|Min Hub Thk Materiat How Attached | Num & Siza | Bolting Material {OD, ID, thk}: Washer Material
(a) - - - - - - - - - - - -
(b) - - - - - - - - - - - -
9. MAWP 250 PS| 0 PSI at max. temp., 200°F 200" F

{Internal) (External) (internal) (External)
Min. design metal temp.,  -20°F at 250 PS| . Hydro., preu- of comb. test pressure 325 PSi
Proof test -

10. Nozzles, inspection, and safety valve openings:

Purpose ) No. Diam_eter Type Material Nozzle Thickness Re’;nforce_mem Aftachment Details Lacation

{infat, Cutlet, Drain, etc.) or Size Nozzie Flange Nam. Corr. Material Norzzle Flange (Insp. Open.)
Manway/Cvr 1 24"-150# {RFSO! SA-106B SA-105 0.500" 0.0825" SA-516-70 TYPE7 | TYPE7 SHELL
iniet 1 8"-150# | LWN SA-105 . 0.875" 0.0825" - TYPE 7 - HEAD
Outlet 3 3"-150%# | LWN SA-105 . 0.625" 0.0625" - TYPE 7 - SHELL
Water/Oil LLLC 2 4"-150# | LWN SA-105 - 0.75C" 0.0625" - TYPE 7 - SHELL
Drain 2 3"-150# | LWN SA-105 - 0.625" 0.0625" - TYPE? - SHELL
Pl 1 1" CPLG SA-105 - 3000# 0.0825" - TYPE Y - SHELL
Water/Oil Lvi Gauge { 4 1 CPLG SA-105 - 3000# 0.0625" - TYPE T - . SHEILL

1. Supports: Skit NO Lugs HNA Legs NA Other SADDLES Attached SHELL/MWELDED
{Yes or no) (Number) {Number) (Describe) (Where and how)

12, Remarks: Manufacturer's Partial Data Reports properly identified and signed by Gommissioned Inspectors have been furnished for the following
items of the report: -

{Name of part, item number, Manufacturers name and identifying stamp)
IMPACT EXEMPT PER LIG-20(R, SAFETY PER UG-125, SEE ATTACHED U-4

@) U1A Ext - Revision 18 - FP 2016.1.0
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Mational Board Number: 401

Mfg. Representative: §l2—/ Date: '\k gc_‘? [
Authorized Inspector: /ﬂﬁ,ﬂ— Date: Py

FORM U-1A (Back)

CERTIFICATE OF SHOP / FIELD COMPLIANGE
We cariify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel
conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VI, Division 1. "U" Certificate of Authorization Number 47,938
expires  08/13/17

pate W/ Boo/ite Co.name DRAGON PRODUCTS LTD Sig
4 (Manufacturer) effesentative)
CERTIFICATE OF SHOP ! FIELD INSPECTION
Vessel constructed by DRAGON PRODUCTS LTD at 205 FM 1909, LIBERTY, TX 77575

I, the undersigned, holding & valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and employed by
ONE CIS INSURANCE COMPANY - LYNN, MA
have inspected the component described in this Manufacturer's Dafa Report on 11/30/16 , and state that,
to the best of my knowledge and befief, the Manufacturer has constructed this pressure vesselIn accordance with ASME BOILER AND PRESSURE
VESSEL CODE, Section VIIL, Division 1. By signing this certificate neither the Inspector nor hisfher employer makes any warranty, expressed or
implied, conceming the pressure vessel described inthis Manufacturer's Data Report, Furthermore, neither the Inspector nor hisfher employer
shall be [iabi/ein y manner for any personal injkgi’or property damage oy ss of any kind asising from or connected with this inspection.

J‘

Date 7 é Signed 4 Commissions NB# 8932AN
/ (Authorized Inﬂ%or) [Nationai Board fincl, endorsements)]

/
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National Board Number: 401

Mfg. Representative: \\ﬁ?—:—v Date: l lg 5@{& [
_ARLE

Authorized Inspector: ﬁﬂc—i Date:
FORM U-4 MANUFACTURER'S DATA REPORT SUPRYEMENTARY SHEET

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1

1. Manufactured and certified by DRAGON PRODUGCTS LTD 205 FM 1909 LIBERTY, TX 77575
(Name and address of Manufacturen)

2. Manufactured for ~ ENCANA - DENVER, GO

(Name and address of Purchaser)
3. Location of installation UNKNOWN

(Name and address)

4. Type  Horizontal Separator 129959
{Horizental, verlical, or sphere) (Tank, separator, heat exch., efc.) {Manufacturer's serial number)
- 00002465 401 2016
(CRN) {Drawing number} (National Board Number) (Year builf)
Purpose (Inlet, No. | Diemeter | Flange Material Nozzle Thickness Reinforcement How Attached Location
Outlet, Drain, etc.) ‘| or Size Type Nozzle Flange Nom. Corr, Material Nozzle | Flange [(Insp. Open.)
Press. Relisf 1| 3-150# § LWN SA-105 - 0.625" | 0.0625" - TYPE 7 - SHELL
Lv] Switch Bridle 2 | 2"-150# | LWN SA-105 - 0.530" | 0.0625" - TYPE 7 - SHELL
Anode 2 2"-150# LWN SA-105 - 0.530" 0.0825" - TYPE 7 - SHELL
Data Report
item Number Remarks
Cedtificate of Authorization: Type U No, 47,938 Expires  06/13M7

-

pate /P01t Nams DRAGON PRODUCTS LTD si Z s
{Manufacturer) reseTtative)
Date 5 Name %/ Commissions  NB# 9932AN

/ (Authorized Inspector®” [National Board {incl. endorsements)]

i
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