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WRC Bulletin 297

Published in August of 1984, Welding Research Council (WRC) 297 attempts to extend
the existing analysis tools for the evaluation of stresses in cylinder-to-cylinder intersec-
tions. WRC 297 differs from the widely used WRC 107 primarily in that WRC 297 is
designed for larger d/D ratios (up to 0.5), and that WRC 297 also computes stressesin the
nozzle and the vessel. (WRC 107 only computes stresses in the vessel.)

The CAESAR Il WRC 297 module shares the same interface with WRC 107. To enable
the WRC 297 analysis, from the Vessel tab, click the WRC 297 radio button. The module
provides spreadsheets for vessel data, nozzle data, and imposed loads. Vessel and Nozzle
datafields function the same way asthose in WRC 107. Currently WRC 297 supports one
set of loads. The loads may be entered in either Global CAESAR 11 convention, or in the
Local WRC 107 coordinate system. If Global CAESAR |1 convention is selected vessel
and nozzle direction cosines must be present in order to convert the loads into the Local
WRC 297 convention as discussed in the WRC 297 bulletin.

1y CAESAR I Local Stress - [D:Caesar4504Examples'AG-EX9]
File Edit Analvze View

D|S(E] 2= 4|6 DS A

Description  Wessel Data | Miozzle Data | Loads Data |

&nalysiz Type —Weszel Shess Intensity Allowable

' WRC107 ‘ezsel Dezign Temperature |5DD-IJEID

{* WAL 297

r FOES00 Aares G Wezzel Matenal Mame ISAE]B 70 J
- Vessel Type Hat Allowaable Stress (Smh): |2DDDD- 0o

% Cylindrical

) Epherical Cald Allawable Stress [Sme): IZDDDD. 000

~essel Data —Additional D ata

Include Pressure Stiess Indices [Div.2): [
YWezsel Mode Mumber [Qptional], |60

" Yessel Inside Diameter 1D |12D.DDD
¥ Yessel Dutsids Diameter 0D
Wessel Wall Thickness [T): |D-525
Yeszel Comosion Allowance I

For Help, press F1 l_ W 5

Analysis- WRC 297

12-16

Equipment and Component Compliance



CAESARIII - User'sGuide

WRC Bulletin 297

File Edit Analvze View

'y CAESAR II Local Stress - [D:Caesar450'Examples' AG-EX9]

D[R S[&| 458 @ZEE A

Mozzle Type

" Round Hollaw
* Fiound Salid
" Souare Hollow
" Sguare Solid

" Rectangular Salid

Descriptionl Wessel Data  MNozzle Data | Loads Datal

—MNozzle Data
Nozzle Mode Mumber [Optional); |25
" Nozzle Inside Diameter 1D |1 2750
& Nozzle Dutside Diameter 0D
Aftachment wiall Thickness [1): IU-3?5
Canosion &llowance: I
— Reinforcing Pad
r Reinforcing Pad Ciameter; I

Reinforcing Pad Thickness (T1); I

Do not Consider Pad Thickress in Pressure Stiess Caloulations: 7

r SCF MozzleMeszel [optional)

SCF PadVexsel (optional)

Kb

Kb

= [~
K I K I
r r

For Help, press F1 I_WI_ 4
Nozzle Screen
Equipment and Component Compliance 12-17




WRC Bulletin 297 CAESARIII - User’sGuide

{1y CAESAR 1T Local Stress - [Dr\Caesar4504Examples', AG-EX9]

File Edit Analyze Wiew
D[S|d| 2| &|e=(@| DEE A

Descriptionl Wezzel Dalal Mozzle Data  Loads Data |

~ Loads Specification ~ Load
%" Global CAESAR Il Convention Internal Pressure (P) [275.000
" Local WRC107 Canvention Include Pressure Thust ¥
- Centerling Direction Cosines—— —SUS Forces—— —— EXP Force —OCC Forces——
- | |-26.000 8572.000
Vessel Ii Global Farce F;: I I I
vaseel [7.000 Global Farce FY: |-1389.DDD |23?1 5000 |
-| (32,000 -5B6E. 000
Vessel 7 Ii Global Farce F2: I I I
— SUS Moments—— —— EXP Moments—— —— OCC Moments—
[~ Z-fuis Vertical
Global Moment M || 65,000 [3tesa000 |
Nazzle % I-I'DI:ID [Glabal Mament WY |'|2F"-U':ID |'541 4.000 I
Nozzle f I Global Moment Z: [¢235.000 [F25e3 000 |
Nozzle £ I
Get From Dutput... | et From Dutput.. | (et From Dutput... |
For Help, press F1 l_ W v

WRC 297 - Loads

The CAESAR 11 version of WRC 297 a so adds the pressure component of the stress
using Lame's equations, multiplied by the stressintensification factors found in ASME
Section VI, Div. 2, Table AD-560.7. The pressure stress calculation is not a part of the
WRC 297 bulletin, but is added here as a convenience for the user.

Note CAESAR Il aso utilizes, through the piping input processor, the nozzle flexibil-
ity calculations described in WRC 297 refer to Chapter 3 of the Technical Refer-
ence Manual.

When provided with the necessary input, CAESAR || calculates the stress components at
the four locations on the vessel around the nozzle and also the corresponding locations on
the nozzle. Stresses are calculated on both the outer and inner surfaces (upper and lower).
These stress components are resolved into stress intensities at these 16 points around the
connection. Refer to the WRC 107 discussion for more information on the allowable lim-
its for these stresses and output processing.
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