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Pressure Vessel Design Calculations

Item: C5112 Half Pipe Jacket
Drawing No.: 1-141-A
Alteration Code: NBIC Part 3 - 2023 Edition
Alteration Design Code: ASME Section VIII, Div. 1 - 2023 Edition

Alteration Calculations Revision A
Scope Of Work
Re-rate Half Pipe Jacket to 90psi @ 335°F
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Deficiencies Summary
No deficiencies found.

Warnings Summary

Warnings for Half Pipe Jacket
Head Zone The minimum shell thickness coefficients from Table 4.11.3 have been used. (warning)
L.ongitudinal seam is assumed to be made without filler metal. (warning)

Warnings for Vessel

Supports have not been adcdled to this vessel; combined loads are not being considered. (warninﬂ)

Changes to steelmaking practices have Increased the risk of brittle fracture at temperatures higher than the ASME impact test
axemption temperatures, It is highly recommended that the following supplemental requirements be applied for SA-105, SA-106 B, SA-
53 seamless, and SA-234: material composition should have a minimum Mn:C ratio of 5, and SA-105 flanges should require a grain size
of 7 or finer. (warning)

ASME B16.5 / B16.47 Flange Warnings Summary

Flange #3 {1 '
Flange #4 | 1
Flange #1 |1
Flange #2 {1

1 Ec1>r glass 1 r\‘ljo fllanges. ASME B16.5 para. 5.4.3 recommends gaskets to be in accordance with Nonmandatory Appendix B, Table
, Group No. .
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Settings Summary

_ COMPRESS 2024 Build 8400

~ ASME Section Vil Division 1, 2023 Edition

Units

U.S. Customary

Datum Line Location

0.00" from bottom seam

Vessel Design Mode Design Mode
Minimum thickness 0.0625" per UG-16(b)
Design for cold shut down only No

Design for lethal service (full radiography required) No »

Design nozzles for Design P only
Corrosion weight loss 100% of theoretical loss
UG-23 Stress Increase 1.20

Skirt/legs stress increase 1.0

Minimum nozzle projection 0.25"

Juncture calculations for a. > 30 only Yes

Preheat P-No 1 Materials > 1.25" and <= 1.50" thick Yes

UG-37(a) shell tr calculation considers longitudinal stress No

Cylindrical shells made from pipe are entered as minirnum thickness No

Nozzles made from pipe are entered as minimum thickness No

ASME B186.9 fittings are eritered as minimum thickness No

Butt welds

Tapered per Figure UCS-66.3(a)

Disallow Appéndix"i-s, 1-8 calculations under 15 psi

No

Hydro/Pneumatic Test

Shop Hydrotest Pressure

1.3 times vessel MAWP [UG-99(b)]

Test liquid specific gravity

1.00

Maximum stress during tesit 90% of yield
Recjuired Marking - UG-116
Chamber bounded by F&D Head #1 and F&D Head #2
UG-116(e) Radiography None
UG-116(f) Postweld heat treatment None
Half Pipe Jacket
UG-116(e) Radiography RT1
UG-116(f) Postweld heat treatment None
Corcle Cases\Interpretations
Use Appendix 46 No
Use UG-44(b) Yes
Use Code Case 3035 |No
Apply interpretation VIiI-1-83-66 Yes
Apply interpretation VIII-1-856-175 Yes
Apply interpretation VIII-1-01-37 No
Apply interpretation VIII-1-01-150 Yes
Apply interpretation VIII-1-07-50 Yes
Apply interpretation VIil-1-16-85 Yes
No UCS-66.1 MDMT reduction No
No UCS-68(c) MDMT reduction No
Disallow UG-20(f) exemptions No
UG-22 Loadings
UG-22(a) Internal or External Design Pressure Yes
UG-22(b) Weight of the vessel and normal contents under operating or test conditions No
UG-22(c) Superimposed static reactions from weight of attached equipment (external loads) |No
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UG-22(d)(2) Vessel supports such as lugs, rings, skirts, saddles and legs No
UG-22(f) Wind reactions No
UG-22(f) Seismic reactions No
UG-22(j) Test pressure and coincident static head acting during the test: No

Note: UG-22(b),(c) and (f) Ioads only considered when supports are present.

Note 2: UG-22(d)(1),(e),(f)-snow,(g),(h),(i) are not considered. If these loads are present, additional calculations must be performed.

_License Informatlon
Company Name |J Lowry

License Commercial

License Key ID {33620

Support Expires |May 03, 2025

Account Number | 4153869:35659501
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Pressure Summary

Component Summary for Chamber bounded by F&D Head #1 and F&D Head #2

dotifr Dorign  Dasign| MAYP | MA® | DNT| DU | impact
(psi) | (F)
F&D Head #2 33 335 | 69.09 | 73.83 | -320 Note 1 No
Straight Flange on F&D Head #2| 33 335 |199.69|213.67| -320 Note 2 No
Cylinder #1 33 335 |164.46]|175.68| -320 Note 3 No

Straight Flange on F&D Head #1 33 335 |199.69(213.67| -320 Note 2 No
F&D Head #1 33 335 | 69.09 | 73.89 | -320 Note 4 No

Chamber Summary for Chamber bounded by F&D Head #1 and F&D Head #2

[ Design MDMT 20 °F

Rated MDMT -20 °F @ 69.09 psi

MAWP hot & corroded 69.09 psi @ 335 °F

MAP cold & new 73.89 psi @ 70 °F

(1) The rated MDMT Is limited to the deslign MDMT based on the setting In the Calculations tab of the Set Mode dialog.
(2) This pressure chamber Is not designed for external pressure.

P il
Identifier D:;'Igi;)n D:g;;;n M(:‘sNI)P ml'; M(E':;'T Ex’::xg o '.'r'.‘:.’;‘:
Head Zone 90 335 | 385.2 |417.28| -320 Note 5 No
Head Zone Outlet Elbow 90 335 |199.65| 275 56 N/A No
Head Zone Inlet Elbow 90 336 |199.49] 275 =55 N/A No
Shell Zone 1 90 335 |711.69|763.47| -320 Note 6 No
Shell Zone 1 Outlet Elbow| 90 335 {199.75]| 2756 -55 N/A No
Shell Zone 1 Inlet Elbow 90 3356 [199.75| 275 -5 N/A No

Chamber Summary for Half Pipe Jacket
Head Zone: Shell Zone 1

Design MDMT =20 °F -20 °F

Rated MDMT -20 °F -20 °F

MAWP hot & corroded 199.49 psi @ 335 °F 199.75 psi @ 335 °F

MAP cold & new 275 psi @ 70 °F 275 psi @ 70 °F

(1) These pressure chambers are not designed for external pressure.

(2) The rated MDMT Is limited to the design MDMT based on the setting In the Calculations tab of the Set Mode dialog.

Notes for MDMT Rating

Note # Exemption Detalls

Straight Flange governs MDMT

Impact test exempt per UHA-51(g) (coincident ratio = 0,27%9)

Impact test exempt per UHA-51(g) (coincident ratio = 0.3152)

Straight Flange governs MDMT

Impact test exempt per UHA-51(g) (coincident ratio = 0.12¢i4)

olalslw|n|=

. | Impact test exempt per UHA-51(g) (coincident ratio = 0.1171)
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Radiography Summary

UG-116 Radiography - Chamber bounded by F&D Head #1 and F&D Head #2

7 Longltudinal Seam Top Circumferential Seam Boltom CIrcumforntIl Seam
Sl (grg';gvc\’lg) Radiography / Joint Type (gf;zgvzg) Radlography / Joint Type (grgteug“';g) Radlography / Joint Type S
F&D Head #2 N/A Seamless No RT N/A N/A B None UW-11(c) / Type 1 |None
Cylinder #1 A None UW-11(c) / Type 1 B ] None UW-11(c)/ Type 1 B None UW-11(c)/ Type 1 | None
F&D Head #1 N/A Ssamless No RT B None UW-11(c)/ Type 1 N/A. N/A None
UG-116(e) Required Marking: None

UG-116 Radiography - Half Pipe Jacket

LngltulnalSem Top Circumferential SGam Bo CIrcferetlnI Sea
SEimpenant (gf::fxg) Radlography / JoInt Type (gl::;gvzg) Radlography / Joint Type (gr;?xg) Radlography / Jolnt Type Fare
Head Zone
Head Zone N/A Seamless No RT B Full UW-11(a) Type 1 B Full UW-11(8) Type 1 RT1
Head Zone Outlet Elbow N/A Seamless No RT B Full UW-11(a) / Type 1 (o} N/A RT1
Flange #3 N/A Seamless No RT N/A N/A / Gasketed Cc N/A [ Tyoe 4 N/A
Head Zone Inlet Elbow N/A Seamless No RT B Full UW-11(a) / Type 1 o] N/A RT1
Flange #4 N/A Seamless No RT N/A N/A | Gasketed Cc N/A I Tyoe 4 N/A
Shell Zone 1
Shell Zone 1 N/A Seamless No RT B Full UW-11(a) Type 1 B Full UW-11(g) Type 1 RT1
Shell Zone 1 Outlet Elbow N/A Seamless No RT B Full UW-11(a) / Type 1 Cc N/A RT1
Flange #1 N/A Seamless No RT N/A N/A / Gasketed (¢} N/A [ Tyoe 4 N/A
Shell Zone 1 Inlet Elbow N/A Seamless No RT B Full UW-11(a) / Type 1 C N/A RT1
Flange #2 N/A Seamless No RT N/A N/A | Gasketed C N/A I Tyoe 4 N/A
UG-116(2) Required Marking: RT1
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Thickness Summary

Component Data

Nominal t

Total Corroslon

Joint

Clt:lr:::'t:::\t Materlal Dla(::t)ﬂar Le(::gth i I)e(allng)nt o ! Load

F&D Head #2 SA-240 304 400D |7.7966] 0.125* | 0.0599 0 0.85 | Internal
Straight Flange on F&D Head #2 SA-240 304 40 OD 2 0.25 0.0415 0 0.85 | Internal
Cylinder #1 SA-240 304 40 OD 52 0.25 0.0504 0 0.70 | Internal
Sl?a}ght i:lange on F&D Head #1 SA-240 304 40 OD 2 0.26 0.04156 0 0.85 | Internal
F&D Head #1 SA-240 304 400D |7.7966] 0.125* | 0.0599 0 0.85 | Internal
Head Zone SA-312 TP304 WId & smls pipe | 2,376 OD| 208 0.109 0.0072 0 N/A | Internal
Shell Zone 1 SA-312 TP304 WId & smls pipe | 2.376 OD| 503 0.109 0.0072 0 N/A {Internal
*Head minimum thickness after fcrming

Definitions
mlnal t | Vessel wall nominal thickness
Designt | Required vessel thickness due to governing loading + corrosion
JoInt E | Longitudinal seam joint efficlency

Load

Internal | Circumferential stress due to internal pressure governs
External | External pressure governs
Wind Combined longitudinal stress of pressure + welght + wind governs
Seismic | Combined longitudinal stress of pressure + weight + seismic governs
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Bill of Materials

Item # Type Material Thk [in] Dia. [in] Wt. [Ib] (ea.) Qty
H1 F&D Head SA-240 304 0.125 (min.) 40 0D 73 2
Item # Type Materlal Thk [in] Dia. [in] Length [In] Wt. [Ib] (ea.) Qty
S1 Cylinder SA-240 304 0.25 40 OD 52 470.8 1

Half Pipe Jacket

Item # Type Material NPS Thk [in] Dia. [in] Length [in] Wi, [Ib]
HPJ1 Half Pipe SA-312 TP304 WId & smls pipe (welded) NPS 2 Sch 108 0.109 2,375 0D 103.9 23.4
HPJ2 Half Pipe SA-312 TP304 WId & smls plpe (welded) NPS 2 Sch 108 0.109 2.375 0D 261.5 56.6

Half pipe length is the total required pipe length.

ASME B16.9 Fittings

Item # Type Materlal Size [ln] Qty
EB1 B16.9 Elbow Long Radius SA-234 WPB NPS 2 Sch 10 4
Item # Type Materlal NPS Dla. [In] W, [Ib] (ea.) Qty
AF1 ASME B16.5 Slip On - Class 150 A182 F304 2 6 x2.44 5 4
Fasteners

Item # Description Material Length [in]
FB1 5/&" coarse bolt SA-193 B7 Bolt <=2 1/2 2.8 16

All listed flange bolts require assoclated nuts and washers In accordance with Division 1, UCS-11,
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Cylinder #1

Component Cylinder
7 Materlal 7 SA-240 304 (II-D p. 92, In. 14)
Impact Fine Grain Maximize MDMT/
Tested | Normalized | g ice gl No MAWP
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal ] 33 335 -20

== ~ static Liquid Head TG
Condition Ps (psi) Hs (in) SG

1.43 39.625 1

Dimensiéns ; ‘

Test horizontal

Outr Diameter : ) 40"
Length 52"
Nominal Thickness 0.25"
Corrosion e 0
Quter 0"

Weight and Capacit_yr

Weight(lb) |Capacity (US gal)
New 470.79 275.85
Corroded 470.79 275.85

, = ; Radiography ; .
Longitudinal seam None UW-11 (c) Type 1
Top Circumferential seam None UW-11(c) Type 1
Bottom Circumferential seam None UW-11(c) Type 1

7 ~ Results Summary
Governlng condition 7 UG-16
Minimum thickness per UG-16 0.0625" + 0" = 0.0625"
Design thickness due to internal pressure (t) |0.0504"

Maximum allowable working pressure (MAWP) | 164.45 psi

Maximum allowable pressure (MAP) 175.88 psi
Rated MDMT -320 °F

UHA-51 Material Toughness Requirements

69.09 - 20 ’

"7 20,000-07+04.6900 0:0860
.t E'  00985:08

Stress ratio = o = 0250 0.3152

Impact test exempt per UHA-51(g) (coincident ratio = 0.3152)
Rated MDMT = [-320°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Design thickness, (at 335 “F) Appendix 1-1

= PR, g 33.20 B .
=S Broa0 p T OOmon = oy oo rodo.as  tO = L0504

L

I

Maximum allowable working pressure, (at 335 °F) Appendix 1-1
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P S E-t _P’218,700-0.70-0.25 —0 = 16445 psi
R, —040-t 20 —0.40-0.25

Maximum allowable pressure, (at 70 °F) Appendix 1-1

S-E-t 20000070025

P=® oMt ~ W-040-0% ALRES

% Forming strain - UHA-44(a)(2)

50 - ¢ Ry 50 - 0.25 19.875
BFE=(=—).(1-ZL) = (=2 .[1-==—=) =069
(&) (-2) - () (1- 255 -omms

__ ASME Section VIll Division 1 UG-80(a) Out-of-Roundness

(Dmox — Dumin) shallnotexceed 1% of D

When the cross section passes through an opening or within 1 1.D. of the opening,
(Diax = Dmin) shallnotexceed 1% of D +2% of the inside diameter of the opening
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ASME Section VIll Division

F&D Head #1

1, 2023 Edition

Component F&D Head
Material SA-240 304 (11-D p. 92, In. 14)
Attached To Cylincler #1
Impact Fine Grain - Maximize MDMT/
Tested Normalized Practice PWH1 No MAWP
No No No No No
Design Design Design

Fressure (psi) | Temperature (°F) MDMT (°F)

lnteral 33

Condition 7 Ps (psi)

Static Liquid Head

3B -20

Hs (in) sG

Test horizontal 1.43

39.75 1

7 Dimensions
Outer Diameter ' 7 ' 40"
Crown Radius L 34"
Knuckle Radius r 24"
Minimum Thickness 0.125"
Corrosion inner 4
Outer 0"
Length Lg¢ 2"
Nominal Thickness tg¢ 0.25"
Weight (Ib)’ Capacity (US gal)’

New 73

35.06

Corroded 73

7 Catego A joints

Radiography
Seamless No RT

35.06

Head to shell seam None UW-11(c) Type 1

includes straight flange

Results Summary

Governlng condition U-1

Minimum thickness per UG-16 0.0625" + 0" = 0.0625"
Design thickness due to internal pressure (t) |0.0599"

Maximum allowable working pressure (MAWP)|69.09 psi

Maximum allowable pressure (MAP) 73.89 psi

Straight Flange governs MDMT -320°F

Note: Endnote 88 used to determine allowable stress.
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1
1 3\ 7
Corroded | M = - - [3+ (—) ”] 1,691

NG
kNS

1
. 1
New (M= [3+(-£)’] 1,691

Nesign thickness for internal pressure, (Corroded at 335 °F) Appendix 1-4(d)

P.L,-M 43 34,125 - 1.601
t= Corrosion = 0 = 0.0598"
35 BTP (M —02) OO = TIRe0 085 433 (L9l —02)

Maximum allowable working pressure, (Corroded at 335 °F) Appendix 1-4(d)

P 2.8-FE -t _p, = 218,700 - 0.85 - 0.125 ~0 =69.09 psi
M- L,—t (M -02) 1,691 - 34.125 — 0.125 - (1.691 — 0.2)
Maximum allowable pressure, (New at 70 °F) Appendix 1-4(d)
S E. - 20,000 - 0.85 - 0.125
P e 2. 20,0 —0 =73.89 psi

= — P‘ =
M L, —t- (M —02) 1.691 - 34125 — 0.125 - (1.691 — 0.2)

% Forming strain - UHA-44(a)(2)
e [(TBot Ry\ (7502 2625 \ _
pem = (4] (1-2) - (B0 ) (128

__ASME Section Vill Division 1 UG-81(a) Out-of-Roundness |

Inside surface shall not deviate outside the shape by more than 1.26% of D

Inside surface shall not deviat= inside the shape by more than 0.625% of D
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ASME Section VIl Division 1, 2023 Edition

Straight Flange on F&D Head #1

' Compoent Cylinder

. Material SA-240 304 (II-D p. 92, In. 14)
Impact Fine Grain Maximize MDMT/
Tested | Normalized | "pyoctice FYHT No MAWP

No No No No No

Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 33 335 20

Dimensions

e R  Static Liquid Head 23
Condition P (psi) Hs (in) SG
Test horizontal i 1.43 9.625 1

‘Outer Diameter i 40"
Length 2"
Nominal Thickness 0.25"
I 0"
Corrosion e
Outer 0"

_Weight and Capacity

g Longitulnal seam

Radiography "7
Seamless No RT

Welght (Ib) Capacity (US gal)
New 18.11 10.61
Corroded 18.11 10.61

Top Circumferential searn

None UW-11(c) Type 1

_ Results Summary

Govenlng condition uG-1¢
Minimum thickness per UG-16 0.0625" + 0" = 0.0625"
Design thickness due to internal pressure (t) ]0.0415"

Maximum allowable working pressure (MAWP) | 199.69 psi
Maximum allowable pressure (MAP) 213.57 psi
Rated MDMT -320 °F

_ UHA-51 Material Toughness Requirements

69.09 - 20 u
br = 20,000 - 085 + 04 - 69.0 L]
.t B' 0.0811.0.85
Stress ratio = i e = 025-0 0.2759
Impact test exempt per UHA-51(g) (coincident ratio = 0.2759)
Rated MDMT = [-320°F

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

Nesign thickness, (at 335 “F) Appendix 1-1

L

PR, 3320

+0 = 0.0415"

+ Corrosion =

"T 5 E+040.P 18,700 - 0.85 + 040 - 33 Wl

Maximum allowable working pressure, (at 335 °F) Appendix 11
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5.E -t 18,700 - 0.85 - 0.25
= P, ~0 =199.69 psi
R, —040 ¢ 20 040025 P

Maximum allowable pressure, (at 70 °F) Appendix 1-1

S.E-t 20000085025
P_Ro_0-40't - 20 —0.40 - 0.25 —Mpsi

% Forming strain - UHA-44(a)(2)

EFE = (—m't ) -(1—&) = (———50'0‘25 ) -(1-}3@-) =06289%
R o0

’ R, 10875

(Dmax — Dmin) shallnotexceed 1% of D

When the cross section passes through an opening or within 1 1D, of the opening,
(Dmax — Dmin) shallnotexceed 1% of D +2% of the inside diameter of the opening
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~ ASME Section VIll Division 1, 2023 Edition _

F&D Head #2

ponent F&D Head
Material SA-240 304 (II-D p. 92, In. 14)
Attached To Cylincler #1
e e I I
No No No No No
Design Design Design

Fressure (psi) | Temperature (°F) MDMT (°F)

Internal , 33 ) 35
; R _ Static Liquid Head
Condition Ps (psi) Hs (in)

-20

SG

Test horizontal 43 39.75
Dimensiqns

Radiography

Oter Diameter - 40"
Crown Radius L 34"
Knuckle Radius r 2.4"
Minimum Thickness 0.125"
Corrosion st g
Outer 0"
Length Lg¢ 2"
Nominal Thickness tg 0.25"
Weight and Capacity |
Weight (Ib)’ Capacity (US gal)’
New 73 35.06
Corroded 73 35.06

' CateoryA]oInt . Seamless No RT

Head to shell seam None UW-11(c) Type 1

Tincludes straight flange

3 ___ Results Summary ;
Governing condition UG-1€

Minimum thickness per UG-16 0.0625" + 0" = 0.0625"

Design thickness due to internal pressure (t) 0.0593"

Maximum allowable working pressure (MAWP) | 69.09 psi

Maximum allowable pressure (MAP) 73.89 psi
Straight Flange governs MDMT -320°F

Note: Endnote 88 used to determine allowable stress.
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1
M;3451
4 7

1
1 34\ 7
Corroded | M = ;- [3+ (—) ’} 1.691

N
kNG

1
1 H4\?2
New M=Z-[3+<-—>2] 1,691

Nesign thickness for internal pressure, (Corroded at 335 °F) Appendix 1-4(d)

P. L, M \ 33 +34.125 . 1.691
t= + Corrogion =
2:S-E+P.(M-02) 218,700 - 0.85 + 33 - (1.691 —0.2)

Maximum allowable working pressure, (Corroded at 335 °F) Appendix 1-4(cl)

2:-S-E-t 218,700 - (.85 - 0,125 :
= 1 —-P, = —0 = 69.09 psi
M L,—t-(M —02) 1.691 - 34,125 — 0,125 « (1.691 — 0.2)
Maximum allowable pressure, (New at 70 °F) Appendix 1-4(d)
S E. 220,000 - 0.85 - 0,125
P S P, ! —0 =73.89 psl

T M L,—t-(M—02) ' 169134125 —0.12 - (1.691 —02)

% Forming strain - UHA-44(a)(2)
o (7Bt Ry (75.02 2525 \ _
o= (B) (1-20) - (B0 ). (1 BB _rr

___ ASME Section Vill Division 1 UG-81(a) Out-of-Roundness

Inside surface shall not deviate outside the shape by more than 1.25% of D

Inside surface shall not deviate inside the shape by more than 0.626% of D

+0 = 0.0598"
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Straight Flange on F&D Head #2

ASME Section VIl Division 1, 2023 Edition

Component Cylinder
Material SA-240 304 (II-D p. 92, In. 14)
Impact Fine Grain Maximize MDMT/
Tested | Normalized | "poactice PWHT No MAWP
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 33 335 ) 0

Static Liquid Head _ .
Py (psi) Hq (in)
1.43
WDirtﬁenrsion

COndItlon 7
Test horizontal

‘Outer lameter e 40"
Length 2"
Nominal Thickness 0.25"
ne 0"
Corrosion [aner
Outer 0"

Weight and Capacity '

Welght (Ib) Capacity (US gal)
New 18.11 10.61
Corroded 18.11 7 10.61

j Radiography

Longitudinal seam Seamless No RT
Bottom Circumferential seam None UW-11(c) Type 1

_ Results Summary _

ovrig clﬂon U-1
Minimum thickness per UG-16 0.0625" + 0" = 0.0625"
Design thickness due to internal pressure (t) ]0.0415"

Maximum allowable working pressure (MAWP) | 199.69 psi

Maximum allowable pressure (MAP) 213.57 psi
Rated MDMT s -320 °F

= 7lVJI7-IA-51 Materi?!Toughness quuire[ngntg :

69.09 - 20 i

b = 0000085 +04-6006 0.0811
.t B 00811085

Stress ratio = e = 0250 = 0.2759

Impact test exempt per UHA-51(g) (coincident ratio = 0.2759)
Rated MDMT = {-320°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Design thickness, (at 335 “F) Appendix 1-1

PR, 33.2
o e rosion = = 0.0415"
b= STE o0 p T COmOson = Touh 085 o0 3 10— L0413

Maximum allowable working pressure, (at 335 °F) Appendix 1-1
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po S Bt o 1870008508 o 000000
R, —040-t 20-040-0.25 —

Maximum allowable pressure, (at 70 °F) Appendix 1-1

S.E.t 20000085025
R, —040-t ~ 20-040.0.25

P= =213.57 psi

% Forming strain - UHA-44(a)(2)

50 ¢ R;) (50-0.25 ) ( 19.875)
BFE=—).(1-=) = 1-=—) =0.6289
( Ry ) ( R, 19.875 o %

ASME Section VlIl Division 1 UG-80(a) Out-of-Roundness

(Dmax — Duin) shallnot exceed 1% of D

‘When the cross section passes through an opening or within 1 1D, of the opening,
(Dmax — Dmin) shallnot exceed 1% of D +2% of the inside diameter of the opening
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ASME Section Vill Division

Half Pipe Jacket

1, 2023 Edition

Static Liquid He:id

Cne Half Pipe Jacket
Material SA-312 TP304 WId & smils pipe (II-D p. 92, In. 25) (welded)
I e W I 5l N
No No No No No -20
Design Data Head Zone Shell Zone 1
Internal Pressure (psi) 90 90
Internal Temperature (°F) 335 335

ondtlon - o B Sel Zon 1
Operating, Pg (psi) 0.18 0
Operating, Hg (in) 4.9667 0

Operating, SG 1 1
Test horizontal, Pg (psi) 1.23 1.59
Test horizontal, Hg (in) 33.9496 44.0785

Test horizontal, SG

Dimensions

1

1

Pipe Head Zone ' Shel Zone 1
Pipe Description NPS 2 Sch 108 NPS 2 Sch 108
Inside diameter, new (in) 2.157 2,157
Pipe Nominal Thickness, t, (in) 0.109 0.109
Pipe Minimum Thickness (in) 0.0857 0.0926
Corrosion (in) janr g 2
Outer 0 0
Pitch (in) 4 475
Weld Flllet (in) 0.1875 0.1875
Location Head Zone Shell Zone 1
Angle (deg.) 0 0
Inlet Elev. (in) - 8.75
Dist. r (in) 5.25 -
Angle (deg.) 0 0
Outlet Elev. (in) - 27.75
Dist. r (in) 16.543 -
Rotation Direction Standard Standard
Number of colls 3 4

__________ Radiograph
Inlet Circumferential seam

Full UW-11(a) Type 1

5 _Waeight (Ib) = ,
New 234 56.6
Corroded 234 56.6
New (total) 80
Corroded (total) 80

UW-11(a) Type 1|

Outlet Circumferential seam

Full UW-11(a) Type 1 | Full UW-11(a) Type 1
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Head Zone Shell Zone 1
Minimum thickness per UG-16 (in) 0.0625 + 0 = 0.0625 [ 0.0625 + 0 = 0.0625
Design thickness due to internal pressure (typ) (in) 0.0072 0.0072
Maximum allowable working pressure (MAWP) (psi) 385.2 711.59
Maximum working pressure (MAP) (psi) 417.28 763.47
Rated MDMT (°F) -320 -320
Required Fillet Weld (new) (in) 0.1557 0.1557

__UHA-51 VMaterivarl 'Tougrhness rRequﬁn;emerits

ta—c  0.0926—0

Head Zone
199.49-1.0786
b= 2000008 —06. 10040 L0127
. t.-EB' 00127085
Stress ratio = e - 0nsT—0 0.1264
Impact test exempt per UHA-51(g) (coincident ratio = 0.1264)
Rated MDMT = [-320°F
Material is exempt from impact testing at the Design MDMT of -20°F.
~ Shell Zone 1
. 199.75-1.0785 a -
" 20,000 - 0.85 — 0.6 + 199.75 ‘
t. B ,0128-0.85
Stress ratio = — _ 0 = 0.1171

Impact test exempt per UHA-51(g) (coincident ratio = 0.1171)

Rated MDMT =

[-320°F

Material is exempt from impact testing at the Design MDMT of -20°F.
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d
Bend Thinning Factor F,g = ( 1 ° )
e nning Fac tend ( + C.R

7 Minimuﬁ; Thickness After Ben;i{rrlrg', Tmin

(TEMA RCB 2.3.1)

Min Thickness Ty, =

Tyom * Material Thinning

F bend

TEMA Thinning Constant C =

4

C = 4 for Carbon Steel, low alloy ferritic stainless, austinitic stainless.
C = 2 for duplex stainless, martensitic stainless, high nickel alloys

Head Zone
Outer diameter, d, = 2.375"
Bend Radius, R = 5.25"
2.375
Frepg = (1+m) 1.1131
: 0.109-0.875 .
Minimum Thickness, Ty == BRI 0.0857
Shell Zone 1
Outer diameter, do = 2.375"
Bend Radius, R = 20"
2.376
Feng = <1 + -4_%-) 1.0297
; : 0.109-0.875 .
Minimum Thickness, Ty, = oo 0.0926

T = P1'1‘
T 0855, —060: P,

Minimum Required Thickness, T

+ Corrosion | (EE-2 (2))

Head Zone

Operating Hot & Corroded

_ 90,18.1,0786
~ 085 15,895 — 0.60 - 90.18

T

+0= [0.0072"

Shell Zone 1

Operating Hot & Corroded

- 90+ 1.0785
~ 085 15,895 — 0.60 - 90

+0= 0.0072"
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5 o o 122 () (M)

F = min [(L50 - S —§'),150 - 5]

(EE-2)

Longitudinal stress for formed head based on Division 2, paragraph 4.3.6.3, or 4.3.7.2.

Longitudinal loading, W, M, are not considered for the MAP condition.

Head Zone
7 ~ Operating Hot & Corroded
33.68
S = 0,———| =
max [ e ] 4,488 psi
F = min [(150 - 18,700 — 4,488),1.50 - 18,700] = 23,562 psi
Cold & New (MAP)
3368
| f— 0 s |
S’ = max [ ST ] 4,488 psi
F = min [(150 - 20,000 — 4,488),1.50 - 20,000] = 25,512 psi
Shell Zone 1
Operating Hot & Corroded
33395
8 = 0,———| =
max [ 102 ] 1,304 psi
F = min [(1.50 - 18,700 — 1,304),1.50 - 18,700] = 26,747 psl
Cold & New (MAP)
33395
! — 0 et =
S = max [ TR ] 1,304 psi
F = min [(1.50 - 20,000 — 1,304),1.50 - 20,000] = 28,697 psi
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Division 2 4.11.6.4 Rating Factor, K;,

K, =C+Cy D" 4+C3.D +Cy D" +C5-D* + 4 - D** +Cy - D* +C3 - D**+ Oy - D* +Cyo- D | (4.11.5)
Head Zone
Operating Hot & Corroded
The minimum shell thickness coefficients from Table 4.11.3 have been used.
Vessel Inner Diameter, D = 39.75"
Vessel Shell Thickness, t = 0.125"
K, = — 3.667451E+01 + 1.230699E+01 - 39.75 *-° + 3.570168E+00 - 39.75 +
~7.951658E-01 - 39.75 *° 4 5.879104E-02 - 39.75 2 + — 1.536540E-03 - 39.75 *°° 4 e
0.000000E+00 - 39.75 * + 0.000000E+-00 - 39,75 **° - 0.000000E+00 - 39.75 4 +
0.000000E+4-00 - 39.75 *%° =
Cold & New (MAP)
The minimum shell thickness coefficients from Table 4.11.3 have been used.
Vessel Inner Diameter, D = 39.75"
Vessel Shell Thickness, t = 0.125"
K, = — 3.667451E+01 + 1.230699E+01 - 30.75 *-° 4 3.570168E+00 - 39.75 +
—7.951658E-01 - 39,75 *°° 4 5.870104E-02 - 39.75 % + — 1.536540E-03 - 30.75 2°° 4 B8
0.000000E+00 - 39.75 ® -+ 0,000000E+-00 - 39,75 ***° 4- 0,000000E+00 - 3975 * +
0.000000E+00 - 39.75 50 =
Shell Zone 1

Operating Hot & Corroded
Vessel Inner Diameter, D = 39.5"
Vessel Shell Thickness, t = B 0.25" 7
K, = — 1.887404E+04 + 1.786952E+04 - 39.5 ©%° 4 — 7.284642E+03 - 39.5 +
1.672376E+03 - 39.5 50 + — 2.364893E+02 - 39.5 * + 2.110174E+01 - 39.5%%° 4 %5558
—1.160889E+00 - 39.5 * + 3.602271E-02 - 30.5 350 + — 4.830325E-04 - 30.5% +
0.000000E+00 - 39.5 **° =

Cold & New (MAP)

Vessel Inner Diameter, D = 39.5"
Vessel Shell Thickness, t = 0.25"
K, = — 1.887404E+04 + 1.786952E+04 - 30.5 * %%+ — 7.284642E+03 - 39.5 +
1.672376E+03 - 39.5 "%+ — 2.364893E+02 - 39.5 * + 2.110174E+01 - 39.5>°° + 47,5868
—1,160889E+00 - 39.5 ° -+ 3.602271E-02 - 39.5 %0 4+ — 4,.830325E-04 - 39.5* +
0.000000E+00 - 39.5 0 =
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Y E-2
P R P (EE-2 (1))
S5:085-¢t
Pgye R +060-¢ 8 (UG-27(C)(1))

P max = min (P’,Pg)

Head one

Operating Hot & Corroded (MAWP)

23,562
A _ -
= L1901 0.18 385.2 psi
Paye = 165,895 - 0.85 - 0.0857 ~0.18 = |1,024.38 psi
1.0785-0,60 - 0.0857
MAWP = 385.2 psi
Cold & New (MAP)
,_ 2512 _
P = TREN 417.28 psi
. 17,000 - 0.85 - 0.0857 1,095.79 psi
1.0785+-0.60 - 0.0857
MAP = 417.28 psi
Shell Zone 1
Operating Hot & Corroded (MAWP)
pr = 28T 71159 psi
37.6868
_ 15,895 - 0.85 - 0.0926 s
dre = 10785+0.60 - 0.0926 Itis Al
MAWP = 711.59 psi
Cold & New (MAP)
P! = Bgar_ 763.47 psi
37.5868
e 17,000 - 0.85 - 0.0926 1,180.2 psi
1.07854-0.60 - 0.0926
MAP = 763.47 psi
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_ EE-2 Minimum Required Fillet Weld

Head Zone | Shell Zone 1
Weld Fillet Size (fa) = 0.1875" 0.1875"
Jacket Thickness (t) = il L
=0.109 =0.109
Shell Thickness (ts) = 0125-0 025-0
=0.125 =0.25
Minimum Throat Thickness =
mln(tj. ts) = 0.109 0.109
Fillet Weld Throat Thickness = 0.70 - 0.1875 --0]0.70 - 0.1875 — 0
070 fa—-C = =0.1312 =0.1312
Fillet Weld Throat Thickness Acceptable oK OK
Required Fillet Leg = 0.1094-0 0.109+0
Min Throat + C = 0.70 0.70
0.70 = 0.1557" = 0.1557"
Groove weld requirements shall be in accordance with paragraph EE-2.

% Forming strain - UHVA-44(3,),(2)1

100 « 7
Ef = R
Head Zone
10011875 | 20619%
P~
Shell Zone 1
100 - 1.1875 5.9376%
=" m -
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Head Zone Inlet Elbow

4 e 0 ) 0 { O 0
Component ASME B16.9 Elbow
Type Long Radius 90-deg
Material SA-234 WPB (II-D p. 16, In. 18)
Pipe NPS and Schedule NP$& 2 Sch 10
Attached To Half Pipe Jacket
i e I I
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 90 336 -20
Static Liquid Head =]
Condition Pg (psi) Hs (in) SG
Operating 0.29 8.1131 1
Test horizontal 0.46 12,8482 1
D »
Outer Diameter 2.375"
Nominal Thickness 0.109"
Minimum Thickness’ 0.0954"
Center-to-End, A 3"
Corrosion innet z
Outer 0"
Weight (Ib) Capacity (US gal)
New 1.03 0.07
Corroded 1.03 0.07
S _Radiographys. et
Longltuinal seam - anlss NoRT
Left Circumferential seam Full UW-11(a) Type 1

" minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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ASME B16.5-2020 Flange

Description AR NPS 2 Class 150 SO A182 F304
Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 418, In. 32)
Blind included No
Rated MDMT -55°F
Liquid static head 0.26 psi
MAWP rating 199.75 psi @ 335°F
MAP rating 275 psi@ 79°F
Hydrotest rating 425 psi @ 70°F
External fillet weld leg (UW-21) 0.1526" (0.1526" min)
Internal fillet weld leg (UW-21) 0.109" (0.109" min)
PWHT performed | No
Produced to Fine Grain Practice and No
Supplied in Heat Treated Condition
Impact Tested [ No

] = » UW-21 Flange Welds
Xt = min [14 - ,,g0] = [14 - 0109,0.31] = 0.1526"

Co 0
External Leg i = Ximin + - = 0.1526 + — = 0.1526"
0.7 07

Internal Leg ., = min [t,, 0.25” + 00—;] = min [0.109,0.25 + %] = 10.109"

Flange rated MDMT per UHA-51(d)(1)(a) = -320°F
Bolts rated MDMT per Fig lJCS-66 note (c) = -55°F

Results Summary : l

Governing condition UG-1€

Minimum thickness per UG-16 0.0625" + 0" = 0.0625"
Design thickness due to internal pressure (t) |0.0063"

Maximum allowable working pressure (MAWP) | 1.418.69 psi

Maximum allowable pressure (MAP) 1.418.99 psi
Rated MDMT -165 °F

~_UCs-66 Material Toughness Requirements

199.79-1,1875

= 100 1404-19979 0.0138

ty

t,-E' 001381
ta—c  0.0954—0

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -165°F
Material is exempt from impact testing at the Design MDMT of -20°F.

0.1448

Stress ratio =

esign thickness, (at 335 “F) Appendix 1-1

e + Corrosion = 90.29:1.187 +0 = 0.0063"

P=STE 040 P 17,100 - 1.00 + 0.40 - 90.29

Maximum allowable working pressure, (at 335 °F) Appendix 1-1

S E-t 17,100 - 1.00 - (0.109 - 0.875)

P= -P, =
R, —040 -t 7 1.1875—040 - (0.109 - 0.875)

—0.29 = 1,418.69 psi
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Maximum allowable pressure, (at 70 °F) Appendix 1-1

S E-t 17,100 - 1.00 - (0.109 - 0.875)
R, —040-t ~ 11875—040 - (0.109 - 0.875)

P= =1.418.99 psi
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_ASME Section VIl Division 1, 2023 Edition

Head Zone Outlet Elbow

~ Outer Diameter

Component ASME B16.9 Elbow
Type Long Radius 90-deg
Material SA-234 WPE (I1-D p. 16, In. 18)
Pipe NPS and Schedule NPS 2 Sch 10
Attached To Half PPipe Jacket
ek | nermatees | FRSial [ e [
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 90 435 -20
Static Liquid Head
Condition Ps (psi) Hg (in) SG
Operating 0.14 3.7895 1
Test horizontal 0.06 1.5652 7

Drimgnrsioprsi S
2.375"

; ongltudlnl seam

Nominal Thickness 0.109"
Minimum Thickness' 0.0954"
Center-to-End, A 3"
Corrosion Ijner g
Outer 0"
Weight (Ib) Capacity (US gal)
New 1.03 0.07
Corroded 1.03 0.07

WiRiadiograpt!y et s
Seamless No RT

Left Circumferential seam

Full UW-11(a) Type 1

" minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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~ ASME B16.5-2020 Flange

Description NPS 2 Class 150 SO A182 F304
Bolt Material SA-193 B7 Bolt <= 2 1/2 (1I-D p. 418, In. 32)
Blind included No
Rated MDMT -55°F
Liquid static head 0.1 psi
MAWP rating 199.75 psi @ 335°F
MAP rating 275 psi @ 70°F
Hydrotest rating 425 psi @ 70°F
External fillet weld leg (LIW-21) 0.1526" (0.1526" min)
Internal fillet weld leg (UW-21) 0.109" (0.109" min)
PWHT performed No
Produced to Fine Grain Practice and No
Supplied in Heat Treated Condition
Impact Tested s { No
I ; = = __UW-21 Flange Welds
X = min [14 - 2,,g0] = [14 - 0.109,0.31] = 0.1526"

C, 0
External Leg i = Xmin + 'b—,’- =0.1526 + ‘(F = 0.1526"
Internal Leg , = [t,. 0.25" + & ] [0 109,0.25 + J ] 0.109"

0.7 0.7

[ Flange rated MDMT per UHA-51(d)(1)(a) = -320°F
Bolts rated MDMT per Fig lJCS-66 note (c) = -55°F

‘ Rgsults Summary

Governing condition uUG-16 7
Minimum thickness per UG-16 0.0625" + 0" = 0.0625"
Design thickness due to internal pressure (t) |0.0063"

Maximum allowable working pressure (MAWP) | 1.418.85 psi

Maximum allowable pressure (MAP) 1,418.99 psi
Rated MDMT -165 °F

_ UCS-66 Material Toughness Requirements

199,631,
o 99.63-1.1875 _ 0.0138"

17,100 - 1+ 0.4 - 199.63

t. B 001381
th—c  0.0054—0

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -165°F
Materlal is exempt from impact testing at the Design MDMT of -20°F.

0.1447

Stress ratio =

Nesign thickness, (at 335 °F) Appendix 1-1

PR, 90.14-1.1875
= — \ = = 0.0063"
Y= S TEroa. P T CONON = o 100 r040.900a O - 20083

Maximum allowable working pressure, (at 335 °F) Appendix 1-1

S-BE-t 17,100 - 1.00 - (0.109 - 0.875)

pP= -P =
R, —040 -t 11875—0.40 - (0.109 - 0.875)

—0.14 = 1.418.85 psi
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Maximum allowable pressure, (at 70 °F) Appendix 1-1

S E-t 17,100 - 1.00 - (0.109 - 0.875)
R, —040-t  11875—0.40 - (0.109 - 0.875)

P= =1.418.99 psi
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Shell Zone 1 Inlet Elbow

ASME Section VIl Division 1, 2023 Edition

~ Outer Dlameter |

Component ASME B16.9 Elbow
Type Long Radius 90-deg
Material SA-234 WPH (II-D p. 16, In. 18)
Pipe NPS and Schedule NP$ 2 Sch 10
Attached To Half IPipe Jacket
mpact | Nommalizea | Fine Srain | pwnr | Maximize MOUT
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 90 935 -20
Static Liquid Head
Condition Ps (psi) Hs (in) SG
Test horizontal 0.11 3 1

Dimensions

Nominal Thickness 0.109"

Minimum Thickness’ 0.0954"
Center-to-End, A 3"
Corrosion nner L
Outer 0"

Weight and Capacity

@

Lngltudlnal seam

Weight (Ib) Capacity (US gal)|
New 1.03 0.07
Corroded 1.03 0.07

Radiography
Seamiless No RT

Left Circumferential seam

Full UW-11(a) Type 1

1 minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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~ ASME B16.52020 Flange
NPS 2 Class 150 SO A182 F304

esrllon T 1 e

Bolt Material SA-193 B7 Bolt <= 2 1/2 (II-D p. 418, In. 32)
Blind included No

Rated MDMT -65°F

Liquid static head 0 psi

MAWP rating 199.75 psi @ 335°F
MAP rating 275 psi @ 70°F
Hydrotest rating : 425 psl @ 70°F
External fillet weld leg (LW-21) 0.1526" (0.1526" min)
Internal fillet weld leg (UW-21) 0.109" (0.109" min)
PWHT performed ~ |No

Produced to Fine Grain Practice and No

Supplied in Heat Treated Condition

Impact Tested : No

i 7 = e o 'UW.-21 F_Iranrge Weldrs.
Xpuin = min (14 - ¢,,g0] = (14 - 0.109,0.31] = 0.1526"
External Le X Co 01526 + — 0.1526"
xternal Leg ., = min-l-'iﬁ— 7 +W_ .
C; , 0
Internal Leg ,;, = min [t,, 0.25” +W] = min [0'109’0'25+ﬁ'] = 10.109"

Flange rated MDMT per UHA-51 g)m(a) = -320°F
Bolts rated MDMT per Fig (JCS-66 note (c) = -565°F

Results Summary : ;
Governing condition : UG-1€

Minimum thickness per UG-16 7 0.0625" + 0" = 0.0625"
Design thickness due to internal pressure () |0.0063"

Maximum allowable working pressure (MAWP)|1,418.99 psi

Maximum allowable pressure (MAP) 1.418.99 psi
Rated MDMT -1656 °F

l:lCS-ﬁﬁ VMarteriaI Toughness quuirements

. 199.75:1.1875
" 17,100 -1+ 04 -199.75

0.0138"

B 001381
ta—c  0.0954—0

Stress ratio < 0,35, MDMT per UCS-66(b)(3) = ~165°F
Material is exempt from impact testing at the Design MDMT of -20°F,

0.1448

Stress ratio =

Iesign thickness, (at 335 “F) Appendix 1-1

.___ PR L 90 - 1.1875 ~ .
t=oF 7040, + Corrosion = 77100100 7 0400 +0 = 0.0063

Maximum allowable working pressure, (at 335 °F) Appendix 1-1

S E-t _ 17,100 - 1.00 - (0.109 - 0.875)

P= —P, =
R, —040-t 1.1875—0.40 - (0.109 - 0.875)

—-0=1.418.99 psi
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Maximum allowable pressure, (at 70 °F) Appendix 1-1

S.E-t 17100100 (0.109 - 0.875)
R, —040-t ~ 11875040 - (0.109 - 0.875)

P= = 1,418.99 psi
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~ ASME Section VIl Division 1, 2023 Edition

Shell Zone 1 Outlet Elbow

Outer Diameter

Component ASME B16.9 Elbow
Type Long Radius 90-deg
Material SA-234 WPE (II-D p. 16, In. 18)
Pipe NPS and Schedule NPS 2 Sch 10
Attached To Half Pipe Jacket
o[ Nomaeas | FRRGEr | v [Fiap
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 90 135 -20
7 : Static Liquid Head
Condition Ps (psi) Hs (in) SG
Test horizontal 0.11 3 1

Dimensions
2.375"

Longitudinal seam

Nominal Thickness 0.109"
Minimum Thickness’ 0.0954"
Center-to-End, A 3"
Corrosion Inner g
Outer 0"
Weight (Ib) Capacity (US gal)
New 1.03 0.07
Corroded 1.03 0.07

Radiography 7 7
Seamless No RT

Left Circumferential seam

Full UW-11(a) Type 1

! minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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ASME B165-2020 Flange _

Descripton ; NPS 2 Class 150 SO A182 F304
Bolt Material SA-193 B7 Bolt <= 2 1/2 (II-D p. 418, In. 32)
Blind included : No
Rated MDMT -55°F
Liquid static head 0 psi
MAWP rating 199.75 psi @ 335°F
MAP rating 275 psi @ 79°F
Hydrotest rating 425 psi @ 79°F
External fillet weld leg (LIW-21) 0.1526" (0.1526" min)
Internal fillet weld leg (UW-21) 0.109" (0.109" min)
PWHT performed No
Produced to Fine Grain Practice and No
Supplied in Heat Treated Condition
Impact Tested 7 i No
g = ~ Uw:21 Flange Welds :
X = min [14 - t,,90] = [14 - 0.100,0.31] = 0.1526"
(o8 0
External Leg , = Xoin + T 0.1526 + e 0.1526"
. C; . 0
Internal Leg 5, = min [t,. 0.25" +W] = min [0.109,0.25 + ﬁ-] = {0.109"

rated MDMT per UHA-51(d)(1)(a) = -320°F
Bolts rated MDMT per Fig (JCS-66 note (c) = -55°F

. Results Summary
Governing condition UG-1€
Minimum thickness per UG-16 0.0625" + 0" = 0.0625"
Design thickness due to internal pressure (t) |0.0063"
Maximum allowable working pressure (MAWP) [ 1.418.99 psi

Maximum allowable pressure (MAP) 1,418.99 psi
Rated MDMT -166 °F

7 UCS-66 Materriaerorughngss Requirements
199.75-1.1875

T 17100-1+04.199.7 0.0138

b

t, B 001381
th—c  0.0954—0

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -165°F
Material Is exempt from impact testing at the Design MDMT of -20°F.

-10.1448

Stress ratio =

lesign thickness, (at 335 “F) Appendix 1-1

P.R 90 - 1,1875
= rosion = = 0.0063"
b= TTEr040 P + Corrosion 17100 100 040 50 +0 = 0.0063

Maximum allowable working pressure, (at 335 °F) Appendix 1-1

S-E-t 17,100 - 1.00 - (0.109 - 0.875)

P= P, =
* " 1.1875—0.40 - (0.109 - 0.875)

—0=1.418.99 psi
R, —040 -1 P
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Maximum allowable pressure, (at 70 °F) Appendix 1-1

S.E-t 17,100 100 (0.109 - 0.875)
R, —040-t  1.1875-0.40 - (0.109 - 0.875)

p= =1.418.99 psi

37/38



Location from Datum

Zone (in) Speclfic Gravity
Head Zone -5,3766 1
Shell Zone 1 0 1

Liquid Level Half Pipe Jacket

38/38



