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Ellipsoidal Head #1

ASME Section VIII Division 1, 2015 Edition

Component Ellipsoidal Head

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

Attached To Cylinder #1

Impact
Tested

Normalized
Fine Grain

Practice
PWHT

Optimize MDMT/
Find MAWP

No No No No No

Design
Pressure (psi)

Design
Temperature (°F)

Design
MDMT (°F)

Internal 250 200 -20

Static Liquid Head

Condition Ps (psi) Hs (in) SG

Test horizontal 2.84 78.625 1

Dimensions

Inner Diameter 72"

Head Ratio 2

Minimum Thickness 0.513"

Corrosion
Inner 0.0625"

Outer 0"

Length Lsf 2"

Nominal Thickness tsf 0.625"

Weight and Capacity

Weight (lb)1 Capacity (US gal)1

New 952.34 246.76

Corroded 839.81 248.35

Radiography

Category A joints Seamless No RT

Head to shell seam Spot UW-11(a)(5)(b) Type 1
1
 includes straight flange

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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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

Factor K

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

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

New K = (1/6)*[2 + (72 / (2*18))2] 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 / Rf)*(1 - Rf / Ro)

= (75*0.625 / 12.5525)*(1 - 12.5525 / ∞)

= 3.7343%

The extreme fiber elongation does not exceed 5%.

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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Straight Flange on Ellipsoidal Head #1

ASME Section VIII Division 1, 2015 Edition

Component Cylinder

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

Impact
Tested

Normalized
Fine Grain

Practice
PWHT

Optimize MDMT/
Find MAWP

No No No No No

Design
Pressure (psi)

Design
Temperature (°F)

Design
MDMT (°F)

Internal 250 200 -20

Static Liquid Head

Condition Ps (psi) Hs (in) SG

Test horizontal 2.84 78.625 1

Dimensions

Inner Diameter 72"

Length 2"

Nominal Thickness 0.625"

Corrosion
Inner 0.0625"

Outer 0"

Weight and Capacity

Weight (lb) Capacity (US gal)

New 80.71 35.25

Corroded 72.7 35.37

Radiography

Longitudinal seam Seamless No RT

Right Circumferential
seam

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

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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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, tg = 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 / Rf)*(1 - Rf / Ro)

= (50*0.625 / 36.3125)*(1 - 36.3125 / ∞)

= 0.8606%

The extreme fiber elongation does not exceed 5%.
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Cylinder #1

ASME Section VIII Division 1, 2015 Edition

Component Cylinder

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

Impact
Tested

Normalized
Fine Grain

Practice
PWHT

Optimize MDMT/
Find MAWP

No No No No No

Design
Pressure (psi)

Design
Temperature (°F)

Design
MDMT (°F)

Internal 250 200 -20

Static Liquid Head

Condition Ps (psi) Hs (in) SG

Test horizontal 2.84 78.625 1

Dimensions

Inner Diameter 72"

Length 90"

Nominal Thickness 0.625"

Corrosion
Inner 0.0625"

Outer 0"

Weight and Capacity

Weight (lb) 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
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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, tg = 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 / Rf)*(1 - Rf / Ro)

= (50*0.625 / 36.3125)*(1 - 36.3125 / ∞)

= 0.8606%

The extreme fiber elongation does not exceed 5%.

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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MANWAY (N1)

ASME Section VIII Division 1, 2015 Edition

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

Nozzle

Description NPS 24 XS

Access opening No

Material specification SA-106 B Smls pipe (II-D p. 14, ln. 15)

Inside diameter, new 23"

Pipe nominal wall thickness 0.5"

Pipe minimum wall thickness1 0.4375"

Corrosion allowance 0.0625"

Projection available outside vessel, Lpr 11.5"

Internal projection, hnew 1"

Projection available outside vessel to flange face, Lf 12"

Local vessel minimum thickness 0.625"

Liquid static head included 0 psi

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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Longitudinal joint efficiency 1

Reinforcing Pad

Material specification SA-516 70 (II-D p. 18, ln. 37)

Diameter, Dp 37"

Thickness, te 0.5"

Is split No

Welds

Inner fillet, Leg41 0.375"

Outer fillet, Leg42 0.375"

Lower fillet, Leg43 0.375"

Nozzle to vessel groove weld 0.625"

Pad groove weld 0.5"
1
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, ln. 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 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

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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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

tr = 250*11.5625 / (17,100*1 - 0.6*250) = 0.1705"

Stress ratio = tr*E* / (tn - c) = 0.1705*1 / (0.4375 - 0.0625) = 0.4548

Reduction in MDMT, TR from Fig UCS-66.1 = 68.9°F

MDMT = max[ MDMT - TR, -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 = -7°F

tr = 250*36.0625 / (20,000*1 - 0.6*250) = 0.4542"

Stress ratio = tr*E* / (tn - c) = 0.4542*1 / (0.625 - 0.0625) = 0.8075

Reduction in MDMT, TR from Fig UCS-66.1 = 19.3°F

MDMT = max[ MDMT - TR, -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 (in2)
UG-45

Summary (in)

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

The nozzle passes
UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

10.5608 10.5648 2.4909 0.6421 0.6012 6.5 0.3306 0.3906 0.4375

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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UG-41 Weld Failure Path Analysis Summary (lbf)

All failure paths are stronger than the applicable weld loads

Weld load
W

Weld load
W1-1

Path 1-1
strength

Weld load
W2-2

Path 2-2
strength

Weld load
W3-3

Path 3-3
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
Required weld

size (in)
Actual weld

size (in)
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

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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INLET (N4)

ASME Section VIII Division 1, 2015 Edition

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, ln. 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, hnew 1"

Projection available outside vessel to flange face, Lf 8"

Local vessel minimum thickness 0.513"

Liquid static head included 0 psi

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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Longitudinal joint efficiency 1

Welds

Inner fillet, Leg41 0.375"

Lower fillet, Leg43 0.375"

Nozzle to vessel groove weld 0.513"

ASME B16.5-2013 Flange

Description NPS 8 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <= 2 1/2 (II-D p. 344, ln. 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 = 0.513"

MDMT = -20°F

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

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in2)
UG-45

Summary (in)

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

The nozzle passes
UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
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

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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GAS OUTLET (N5)

ASME Section VIII Division 1, 2015 Edition

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

Location and Orientation

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

Nozzle

Access opening No

Material specification SA-105 (II-D p. 18, ln. 23)

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

Welds

Inner fillet, Leg41 0.375"

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7

COMPRESS 2016 Build 7600 14/80

Page 17 of 151



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, ln. 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.

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in2)
UG-45

Summary (in)

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

The nozzle passes
UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

1.4193 2.0057 0.3385 1.5266 -- -- 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)

UW-16 Weld Sizing Summary

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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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

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

Nozzle

Access opening No

Material specification SA-105 (II-D p. 18, ln. 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

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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Welds

Inner fillet, Leg41 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, ln. 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.

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in2)
UG-45

Summary
(in)

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

The nozzle passes
UG-45

A
required

A
available

A1 A2 A3 A5
A

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

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

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 (in2)
UG-45

Summary
(in)

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

The nozzle passes
UG-45

A
required

A
available

A1 A2 A3 A5
A

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)

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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UW-16 Weld Sizing Summary

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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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

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

Nozzle

Access opening No

Material specification SA-105 (II-D p. 18, ln. 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

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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Welds

Inner fillet, Leg41 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, ln. 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.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in2)
UG-45

Summary
(in)

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

The nozzle passes
UG-45

A
required

A
available

A1 A2 A3 A5
A

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

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

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 (in2)
UG-45

Summary
(in)

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

The nozzle passes
UG-45

A
required

A
available

A1 A2 A3 A5
A

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)
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UW-16 Weld Sizing Summary

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7
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OIL OUTLET (N8)

ASME Section VIII Division 1, 2015 Edition

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

Location and Orientation

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

Nozzle

Access opening No

Material specification SA-105 (II-D p. 18, ln. 23)

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

Welds

Inner fillet, Leg41 0.375"
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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, ln. 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-37 Area Calculation Summary (in2)
UG-45

Summary (in)

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

The nozzle passes
UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

1.4193 2.0057 0.3385 1.5266 -- -- 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)

UW-16 Weld Sizing Summary

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7

COMPRESS 2016 Build 7600 27/80

Page 30 of 151



DRAIN (N9)

ASME Section VIII Division 1, 2015 Edition

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

Nozzle

Access opening No

Material specification SA-105 (II-D p. 18, ln. 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

Welds

Inner fillet, Leg41 0.375"
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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, ln. 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-37 Area Calculation Summary
(in2)

UG-45
Summary

(in)

For P = 250 psi @ 200 °F
The nozzle passes

UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a)

0.2515 0.53

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

Weld description
Required weld
throat size (in)

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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WATER OUTLET (N10)

ASME Section VIII Division 1, 2015 Edition

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

Location and Orientation

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

Nozzle

Access opening No

Material specification SA-105 (II-D p. 18, ln. 23)

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

Welds

Inner fillet, Leg41 0.375"
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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, ln. 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.

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7

COMPRESS 2016 Build 7600 32/80

Page 35 of 151



Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in2)
UG-45

Summary (in)

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

The nozzle passes
UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

1.4193 2.0057 0.3385 1.5266 -- -- 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)

UW-16 Weld Sizing Summary

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate
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PRESSURE INDICATOR / TRANSMITTER (N11)

ASME Section VIII Division 1, 2015 Edition

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, ln. 15)

Inside diameter, new 0.815"

Pipe nominal wall thickness 0.25"

Pipe minimum wall thickness1 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

Welds
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Inner fillet, Leg41 0.375"

Nozzle to vessel groove weld 0.625"
1
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
(in2)

UG-45
Summary (in)

For P = 250 psi @ 200 °F
The nozzle passes

UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a)

0.1789 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

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

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)
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WATER LEVEL GAUGE (TOP) (N13A)

ASME Section VIII Division 1, 2015 Edition

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, ln. 15)

Inside diameter, new 0.815"

Pipe nominal wall thickness 0.25"

Pipe minimum wall thickness1 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
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Longitudinal joint efficiency 1

Welds

Inner fillet, Leg41 0.375"

Nozzle to vessel groove weld 0.625"
1
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
(in2)

UG-45
Summary (in)

For P = 250 psi @ 200 °F
The nozzle passes

UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a)

0.1789 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

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

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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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary
(in2)

UG-45
Summary (in)

For P = 250 psi @ 200 °F
The nozzle passes

UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a)

0.1789 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

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

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)
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WATER LEVEL GAUGE (BOTTOM) (N13B)

ASME Section VIII Division 1, 2015 Edition

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, ln. 15)

Inside diameter, new 0.815"

Pipe nominal wall thickness 0.25"

Pipe minimum wall thickness1 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, Leg41 0.375"

Nozzle to vessel groove weld 0.625"
1
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
(in2)

UG-45
Summary (in)

For P = 250 psi @ 200 °F
The nozzle passes

UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a)

0.1789 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

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

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

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7

COMPRESS 2016 Build 7600 40/80

Page 43 of 151



Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary
(in2)

UG-45
Summary (in)

For P = 250 psi @ 200 °F
The nozzle passes

UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a)

0.1789 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

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

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)
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OIL LEVEL GAUGE (TOP) (N14A)

ASME Section VIII Division 1, 2015 Edition

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, ln. 15)

Inside diameter, new 0.815"

Pipe nominal wall thickness 0.25"

Pipe minimum wall thickness1 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, Leg41 0.375"

Nozzle to vessel groove weld 0.625"
1
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
(in2)

UG-45
Summary (in)

For P = 250 psi @ 200 °F
The nozzle passes

UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a)

0.1789 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

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

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

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7

COMPRESS 2016 Build 7600 43/80

Page 46 of 151



Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary
(in2)

UG-45
Summary (in)

For P = 250 psi @ 200 °F
The nozzle passes

UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a)

0.1789 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

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

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)
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OIL LEVEL GAUGE (BOTTOM) (N14B)

ASME Section VIII Division 1, 2015 Edition

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, ln. 15)

Inside diameter, new 0.815"

Pipe nominal wall thickness 0.25"

Pipe minimum wall thickness1 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, Leg41 0.375"

Nozzle to vessel groove weld 0.625"
1
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
(in2)

UG-45
Summary (in)

For P = 250 psi @ 200 °F
The nozzle passes

UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a)

0.1789 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

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

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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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary
(in2)

UG-45
Summary (in)

For P = 250 psi @ 200 °F
The nozzle passes

UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a)

0.1789 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

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

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)
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RELIEF (N15)

ASME Section VIII Division 1, 2015 Edition

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

Nozzle

Access opening No

Material specification SA-105 (II-D p. 18, ln. 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

Welds

Inner fillet, Leg41 0.375"
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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, ln. 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-37 Area Calculation Summary
(in2)

UG-45
Summary

(in)

For P = 250 psi @ 200 °F
The nozzle passes

UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a)

0.2515 0.53

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

Weld description
Required weld
throat size (in)

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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LEVEL SWITCH BRIDLE (TOP) (N16A)

ASME Section VIII Division 1, 2015 Edition

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

Nozzle

Access opening No

Material specification SA-105 (II-D p. 18, ln. 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

Welds

Inner fillet, Leg41 0.375"
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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, ln. 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-37 Area Calculation Summary
(in2)

UG-45
Summary

(in)

For P = 250 psi @ 200 °F
The nozzle passes

UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a)

0.2515 0.53

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

Weld description
Required weld
throat size (in)

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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LEVEL SWITCH BRIDLE (BOTTOM) (N16B)

ASME Section VIII Division 1, 2015 Edition

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

Nozzle

Access opening No

Material specification SA-105 (II-D p. 18, ln. 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

Welds

Inner fillet, Leg41 0.375"
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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, ln. 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-37 Area Calculation Summary
(in2)

UG-45
Summary

(in)

For P = 250 psi @ 200 °F
The nozzle passes

UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a)

0.2515 0.53

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

Weld description
Required weld
throat size (in)

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 (N17A)

ASME Section VIII Division 1, 2015 Edition

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

Location and Orientation

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

Nozzle

Access opening No

Material specification SA-105 (II-D p. 18, ln. 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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Welds

Inner fillet, Leg41 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, ln. 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-37 Area Calculation Summary (in2)
UG-45

Summary
(in)

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

The nozzle passes
UG-45

A
required

A
available

A1 A2 A3 A5
A

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

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

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
(in2)

UG-45
Summary

(in)

For P = 250 psi @ 200 °F
The nozzle passes

UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a)

0.2515 0.53

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)

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

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

Location and Orientation

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

Nozzle

Access opening No

Material specification SA-105 (II-D p. 18, ln. 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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Welds

Inner fillet, Leg41 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, ln. 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-37 Area Calculation Summary (in2)
UG-45

Summary
(in)

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

The nozzle passes
UG-45

A
required

A
available

A1 A2 A3 A5
A

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

Weld description
Required weld
throat size (in)

Actual weld
throat size (in)

Status

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
(in2)

UG-45
Summary

(in)

For P = 250 psi @ 200 °F
The nozzle passes

UG-45

A
required

A
available

A1 A2 A3 A5
A

welds
treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a)

0.2515 0.53

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)

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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Lifting Lug #2

Minimum report

Geometry Inputs

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, a1 0"

Distance from Load to Shell or Pad, a2 2.5"

Load Angle Normal to Vessel, β 45°

Load Angle from Vertical, φ 45°

Welds

Size, tw 0.5"

Reinforcement Pad

Width, Bp 3"

Length, Lp 8"

Thickness, tp 0.5"

Weld Size, twp 0.4375"
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Intermediate Values

Load Factor 1.5000

Vessel Weight (new, incl. Load Factor), W 17,422.3 lb

Lug Weight (new), Wlug 12.6 lb

Distance from Center of Gravity to this lug, x1 64.7768"

Distance from Center of Gravity to second lug, x2 67.2232"

Allowable Stress, Tensile, σt 19,980 psi

Allowable Stress, Shear, σs 13,320 psi

Allowable Stress, Bearing, σp 29,970 psi

Allowable Stress, Bending, σb 22,201 psi

Allowable Stress, Weld Shear, τallowable 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, treqd 0.3641"

Lug Stress Ratio, σratio 0.24

Weld Shear Stress Ratio, τratio 0.42

Lug Design Acceptable

Local Stresses WRC 107 Acceptable
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Lifting Lug #1

Minimum report

Geometry Inputs

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, a1 0"

Distance from Load to Shell or Pad, a2 2.5"

Load Angle Normal to Vessel, β -45°

Load Angle from Vertical, φ -45°

Welds

Size, tw 0.5"

Reinforcement Pad

Width, Bp 3"

Length, Lp 8"

Thickness, tp 0.5"

Weld Size, twp 0.4375"
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Intermediate Values

Load Factor 1.5000

Vessel Weight (new, incl. Load Factor), W 17,422.3 lb

Lug Weight (new), Wlug 12.6 lb

Distance from Center of Gravity to this lug, x1 67.2232"

Distance from Center of Gravity to second lug, x2 64.7768"

Allowable Stress, Tensile, σt 19,980 psi

Allowable Stress, Shear, σs 13,320 psi

Allowable Stress, Bearing, σp 29,970 psi

Allowable Stress, Bending, σb 22,201 psi

Allowable Stress, Weld Shear, τallowable 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, treqd 0.3508"

Lug Stress Ratio, σratio 0.23

Weld Shear Stress Ratio, τratio 0.4

Lug Design Acceptable

Local Stresses WRC 107 Acceptable
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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, Ss 16,600 psi

Saddle Yield Stress, Sy 36,000 psi

Foundation Allowable Stress 1,658 psi

Design
Pressure

Left Saddle Right Saddle

Operating 250 psi

Test 327.84 psi

Dimensions

Right saddle distance to datum 144"

Tangent To Tangent Length, L 184"

Saddle separation, Ls 120"

Vessel Radius, R 36.625"

Tangent Distance Left, Al 32"

Tangent Distance Right, Ar 32"

Saddle Height, Hs 68.625"

Saddle Contact Angle, θ 120°

Web Plate Thickness, ts 0.375"

Base Plate Length, E 67"

Base Plate Width, F 12"

Base Plate Thickness, tb 0.5"

Number of Stiffening Ribs, n 4

Largest Stiffening Rib Spacing, di 21.4869"

Stiffening Rib Thickness, tw 0.375"

Saddle Width, b 8"

Reinforcing Plate

Thickness, tp 0.375"
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Width, Wp 12"

Contact Angle, θw 126°

Bolting

Material SA-193-B7M

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, μ 0.45

Weight

Operating,
Corroded

Hydrotest

Weight on Left Saddle 4,576 lb 20,393 lb

Weight on Right Saddle 4,845 lb 20,776 lb

Weight of Saddle Pair 1,216 lb

Notes

(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

Load Condition Saddle

Bending + pressure between saddles
(psi)

Bending + pressure at the saddle
(psi)

S1
(+)

allow
(+)

S1
(-)

allow
(-)

S2
(+)

allow
(+)

S2
(-)

allow
(-)

Seismic Operating
Right Saddle

8,046 20,400 32 17,790
8,144 24,000 130 17,790

Left Saddle 8,144 24,000 130 17,790

Wind
Operating

Right Saddle
8,041 20,400 27 17,790

8,133 24,000 119 17,790

Left Saddle 8,133 24,000 119 17,790

Test
Right Saddle

9,531 29,070 89 17,790
9,912 34,200 470 17,790

Left Saddle 9,912 34,200 470 17,790

Weight Operating
Right Saddle

8,037 17,000 23 14,825
8,133 20,000 119 14,825

Left Saddle 8,133 20,000 119 14,825
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Stress Summary

Load Condition Saddle

Tangential
shear (psi)

Circumferential
stress (psi)

Stress over
saddle (psi)

Splitting (psi)

S3 allow S4
(horns)

allow
(+/-)

S5 allow S6 allow

Seismic Operating
Right Saddle 262 16,000 -2,368 30,000 577 17,400 152 11,067

Left Saddle 241 16,000 -2,237 30,000 545 17,400 143 11,067

Wind
Operating

Right Saddle 213 16,000 -2,002 30,000 487 17,400 128 11,067

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, Ie 1

Site Class B

Short period spectral response acceleration as percent of g, Ss 100

From Table 11.4-1, Fa 1

Risk Category (Table 1.5-1) II

Equations

SMS = Fa*Ss

SDS = (2 / 3)*SMS

Fp = 0.3*SDS*W*Ie*0.7

Results

SMS = 1*1 1

SDS = (2 / 3)*1 0.6667

Seismic Design Category (Section 11.6) D

Fp = 0.3*0.6667*9,421*1*0.7 1,318.94 lbf
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Saddle reactions due to weight + seismic

Vv = vertical seismic force acting on the saddle

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

Seismic longitudinal reaction, Ql

Seismic transverse reaction, Qt

Equations

Ql = V*Hs / Ls + Vv

Qt = V*Hs / (Ro*Sin( θ / 2 )) + Vv

Q = W + max[ Qt , Ql ]

Results

Operating

Right Saddle
Ql = 1,318.94*68.625 / 120 + 0.14*0.6667*4,845 1,206.47 lbf

Qt = 678.3*68.625 / (36.625*Sin( 120 / 2 )) + 0.14*0.6667*4,845 1,919.76 lbf

Q = 4,845 + max[ 1,919.76 , 1,206.47 ] 6,764.76 lbf

Left Saddle
Ql = 1,318.94*68.625 / 120 + 0.14*0.6667*4,576 1,181.36 lbf

Qt = 640.64*68.625 / (36.625*Sin( 120 / 2 )) + 0.14*0.6667*4,576 1,813.17 lbf

Q = 4,576 + max[ 1,813.17 , 1,181.36 ] 6,389.17 lbf
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Saddle reactions due to weight + wind

Wind longitudinal reaction, Ql

Wind transverse reaction, Qt

Wind pressure, Pw 14.7584 psf

Equations

Vwt = Pw*G*(Cf(shell)*(Projected shell area) + Cf(saddle)*(Projected saddle area))

Vwe = Pw*G*(Cf(shell)*π*Ro
2 / 144 + Cf(saddle)*(Projected saddle area))

Qt = Vwt*Hs / (Ro*Sin( θ / 2))

Ql = Vwe*Hs / Ls

Q = W + max[ Qt , Ql ]

Results

Operating

Right Saddle

Vwt = 14.76*0.85*(0.53*54.0701 + 2*1.7778) 404.1 lbf

Vwe = 14.76*0.85*(0.5*π*36.6252 / 144 + 2*17.2981) 617.56 lbf

Qt = 404.1*68.625 / (36.625*Sin( 120 / 2)) 874.3 lbf

Ql = 617.56*68.625 / 120 353.16 lbf

Q = 4,845 + max[ 874.3 , 353.16 ] 5,719.3 lbf

Left Saddle

Vwt = 14.76*0.85*(0.53*54.0701 + 2*1.7778) 404.1 lbf

Vwe = 14.76*0.85*(0.5*π*36.6252 / 144 + 2*17.2981) 617.56 lbf

Qt = 404.1*68.625 / (36.625*Sin( 120 / 2)) 874.3 lbf

Ql = 617.56*68.625 / 120 353.16 lbf

Q = 4,576 + max[ 874.3 , 353.16 ] 5,450.3 lbf

Test

Right Saddle

Vwt = 4.87*0.85*(0.53*54.0701 + 2*1.7778) 133.35 lbf

Vwe = 4.87*0.85*(0.5*π*36.6252 / 144 + 2*17.2981) 203.79 lbf

Qt = 133.35*68.625 / (36.625*Sin( 120 / 2)) 288.52 lbf

Ql = 203.79*68.625 / 120 116.54 lbf

Q = 20,776 + max[ 288.52 , 116.54 ] 21,064.52 lbf

Left Saddle

Vwt = 4.87*0.85*(0.53*54.0701 + 2*1.7778) 133.35 lbf

Vwe = 4.87*0.85*(0.5*π*36.6252 / 144 + 2*17.2981) 203.79 lbf

Qt = 133.35*68.625 / (36.625*Sin( 120 / 2)) 288.52 lbf

Ql = 203.79*68.625 / 120 116.54 lbf

Q = 20,393 + max[ 288.52 , 116.54 ] 20,681.52 lbf
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Longitudinal stress between saddles (Weight, Operating, right saddle loading and geometry govern)

S1 = ± 3*K1*Q*(L / 12) / (π*R2*t)
= 3*0.2381*4,845*(184 / 12) / (π*36.34382*0.5625)
= 23 psi

Sp = P*R / (2*t)
= 250*36.0625 / (2*0.5625)
= 8,014 psi

Maximum tensile stress S1t = S1 + Sp = 8,037 psi
Maximum compressive stress (shut down) S1c = S1 = 23 psi

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

Longitudinal stress at the left saddle (Weight, Operating)

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

w = Wt / Le = 9,421 / 208.684 = 45.14 lbf/in

Bending moment at the left saddle:

Mq = w*(2*H*Al / 3 + Al
2 / 2 - (R2 - H2) / 4)

= 45.14*(2*18.513*32 / 3 + 322 / 2 - (36.6252 - 18.5132) / 4)
= 29,672.7 lbf-in

S2 = ± Mq*K1' / (π*R2*t)
= 29,672.7*9.3799 / (π*36.34382*0.5625)
= 119 psi

Sp = P*R / (2*t)
= 250*36.0625 / (2*0.5625)
= 8,014 psi

Maximum tensile stress S2t = S2 + Sp = 8,133 psi
Maximum compressive stress (shut down) S2c = S2 = 119 psi

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

Tangential shear stress in the shell (right saddle, Seismic, Operating)

Qshear = Q - w*(a + 2*H / 3)
= 6,764.76 - 49.36*(32 + 2*18.513 / 3)
= 4,576.11 lbf

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7

COMPRESS 2016 Build 7600 75/80

Page 78 of 151



S3 = 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)

S4 = -Q / (4*t*(b+1.56*Sqr(Ro*t))) - 12*K3*Q*R / (L*t2)
= -6,764.76 / (4*0.5625*(8+1.56*Sqr(36.625*0.5625))) - 12*0.0428*6,764.76*36.3438 / (184*0.56252)
= -2,368 psi

Circumferential stress at saddle horns is acceptable (<=1.5*Sa = 30,000 psi)

Ring compression in shell over right saddle (Seismic, Operating)

S5 = K5*Q / ((t + tp)*(ts + 1.56*Sqr(Ro*tc)))
= 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*Sy = 17,400 psi)

Saddle splitting load (right, Seismic, Operating)

Area resisting splitting force = Web area + wear plate area

Ae = Heff*ts + tp*Wp
= 12.2083*0.375 + 0.375*12
= 9.0781 in2

S6 = K8*Q / Ae
= 0.2035*6,764.76 / 9.0781
= 152 psi

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

Shear stress in anchor bolting, one end slotted

Maximum seismic or wind base shear = 1,318.94 lbf

Thermal expansion base shear = W*μ = 5,453*0.45 = 2,453.85 lbf
Corroded root area for a 1" series 8 threaded bolt = 0.3988 in2 ( 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 lbf
Corroded root area for a 1" series 8 threaded bolt = 0.3988 in2 ( 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 Sc is the lesser of 16,600 or 10,219 psi: (10,219)

Sc = Ki*π2*E / (12*(1 - 0.32)*(di / ts)
2)

= 1.28*π2*29E+06 / (12*(1 - 0.32)*(21.4869 / 0.375)2)
= 10,219 psi

Allowable compressive load on the saddle

be = di*ts / (di*ts + 2*tw*(b - 1))
= 21.4869*0.375 / (21.4869*0.375 + 2*0.375*(8 - 1))
= 0.6055

Fb = n*(As + 2*be*ts)*Sc
= 4*(2.8594 + 2*0.6055*0.375)*10,219
= 135,439.26 lbf

Saddle loading of 21,672.52 lbf is <= Fb; satisfactory.

Primary bending + axial stress in the saddle due to end loads (assumes one saddle slotted)
σb = V*(Hs - xo)*y / I + 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)
σb = V*(Hs - xo)*y / I + 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*Sy= 72,000 psi; satisfactory.

Saddle base plate thickness check (Roark sixth edition, Table 26, case 7a)

where a = 21.4869, b = 11.625 in

tb = (β1*q*b2 / (1.5*Sa))
0.5

= (1.6457*27*11.6252 / (1.5*16,600))0.5

= 0.4907 in

The base plate thickness of 0.5 in is adequate.

Foundation bearing check

CODE CALCULATIONS 2465.CW7CODE CALCULATIONS 2465.CW7

COMPRESS 2016 Build 7600 77/80

Page 80 of 151



Sf = Qmax / (F*E)
= 21,672.52 / (12*67)
= 27 psi

Concrete bearing stress ≤ 1,658 psi ; satisfactory.
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Wind Code

Building Code: ASCE 7-10

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) II

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/zg)
2/α

= 2.01 * (40.77 / 1,200.00)0.2857

= 0.7648

qz = 0.00256 * Kz * Kzt * Kd * V2

= 0.00256 * 0.7648 * 1.0000 * 0.9500 * 115.00002

= 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

α = 7.0000, zg = 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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