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these external forces and moments loads are introduced …But then,



▪ Passive

▪ Active

❖ 2nd Consideration –
Translation of loads to 
supports.



Codes:

Standards:

Bulletins 537/107 & 297

▪ Sec VIII Div 1

Design FEA

▪ ASME VIII Div. 2
▪ ASME Sec III NB-3200

Methods to Obtain Stress or Strain Limits



Failure to 

Consider and 

Design for all 

Nozzle Loads



Highpoints:

Section 7.6.9

▪ Design for Simultaneous application of 
forces and moments.

▪ Designed for corroded condition.
▪ Non-piped auxiliary connections excluded.
▪ Purchaser specifies type of analysis.

Section 7.6.10

▪ Purchaser shall specify the 
moments and forces for nozzle 
sizes larger than sizes listed in 
Table 2.

API 660 – Nozzle and Other Connections – Para 7.6 
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API 660
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Initial Inquiry to ASME & Response
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ASME Code Case
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Basically …
The External Forces & Moments 
from the nozzle loads must be 
less than or equal to the Pressure-Temperature rating 
remaining above the MAWP.

(19)  UG-44 FLANGES AND PIPE FITTINGS

ASME BPVC VIII-Div 1 – 2019 Addition
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What are some options when the existing flange CLASS 
is insufficient to meet the Design Pressure + External Loads ?

1. Change out the existing ASME/ANSI flange to a higher CLASS.

2. Reduce the External Loads to a level sustainable by the current 

CLASS.

3. Exclude the ASME/ANSI flange from the scope of the pressure 

vessel or exchanger Code stamp and include the ASME/ANSI 

flanges in the piping system design.

For Replacement Equipment, the Piping Already Exists …



▪ ASME Code requires the exchanger design address Nozzle Loads when they are in the scope of Design.

▪ API 660 has Nozzle Loads as does most Customer Specifications.

▪ Nozzle Loads are to be addressed in the design & cost estimate at Quotation.

▪ Check Nozzle Load table force/moment orientation against WRC force/moment orientation.

- Check Thrust Load (P) in both (+) and (-) directions

The following options can be considered when the design or existing ASME / ANSI Flange Class is insufficient to 

support the specified nozzle Loads:

➢ Increase the ASME / ANSI Class of the flange.

➢ Reduce or remove Nozzle Loads.

➢ Exclude the ASME / ANSI flanges from the scope of the vessel Code stamp.
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