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Background
Westinghouse is an industry leader in providing 
equipment qualification services to the nuclear 
industry. The Nuclear Automation facility located 
in New Stanton, Pennsylvania (USA) provides a 
direct source for nuclear-grade equipment and 
safety-related qualification services.

Westinghouse complies with the requirements 
of 10CFR50, Appendix B, 10CFR21, International 
Standards Organization (ISO) 9001, ISO 9000-
3, American Society of Mechanical Engineers 
(ASME) NQA-1 and International Atomic Energy 
Agency (IAEA) 50-C-QA. 

Westinghouse offers cost-effective seismic 
qualification analysis services for safety-related 
parts, components and assemblies.

Description
Westinghouse offers a full range of analytical 
services and engineering expertise in performing 
seismic qualification analyses that are tailored 
to the customer’s specifications. For example, 
Westinghouse has performed:

•	 Cabinet structural integrity analyses

•	 Large and medium motor seismic analyses

•	 In-equipment response spectra development

•	 Fatigue analyses

•	 Mounting evaluations

•	 Power-up rating evaluations

•	 Equipment similarity analyses
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Analysis is performed using finite element analysis or 
hand calculations, as appropriate.

Static and Dynamic Analyses

Seismic qualification provides evidence that safety-
related equipment can perform its intended safety 
function(s) during and/or after the specified seismic 
motions. In doing so, analysis is performed in 
accordance with regulations and standards such as:

•	 U.S. Nuclear Regulatory Commission (NRC) 
Regulatory Guides and requirements

•	 Institute of Electrical and Electronic Engineers 
(IEEE) Std. 344 and supporting standards

•	 International codes and standards

•	 Uniform and International Building Codes (UBCs, 
IBCs)

•	 ASME, American Institute of Steel Construction 
and other industry codes.

Analysis can be utilized for the seismic qualification of 
equipment when:

•	 The equipment represents a simple system that can 
be analytically modeled

•	 The equipment and/or appurtenances cannot be 
adequately simulated with a seismic test

•	 The only requirement that must be satisfied relative 
to the safety of the plant is the maintenance of 
structural integrity

•	 Analysis alone can demonstrate operability

When needed, analysis can complement tests to 
extrapolate or interpolate experimental data. Analysis 
can also investigate established failure modes related to 
structural integrity, fatigue and stress-strain behavior. 
There are two main methods of computation:

•	 Static analysis, which yields conservative results in 
return for a simplified analysis

•	 Dynamic analysis, which takes into account the 
dynamic response properties of the structure 
and the energy/frequency content of the seismic 
requirements

Static Analysis

If the equipment does not have natural frequencies 
below the point at which the zero-period acceleration 
(ZPAs) is reached, a static analysis can be performed 
to seismically qualify the equipment. The equipment 
is evaluated by multiplying the ZPA of the required 
response spectrum (RRS) by the equipment mass 
to develop the equivalent seismic loading at the 
equipment center of gravity.

Static coefficient analysis can also be performed. For 
a static coefficient analysis, a determination of natural 
frequencies is not required, and the acceleration 
response of the equipment is assumed to be the 
maximum peak of the RRS at a conservative and 
justifiable value of damping. A static coefficient is used 
to take into account the effects of multi-frequency 
excitation and multimode.

Dynamic Analysis

Equipment with natural frequencies near the 
amplification region of the applicable floor response 
spectra is classified as flexible equipment. Generally, 
the natural frequency for flexible equipment is 
below 33 hertz. To properly evaluate the effects of 
possible resonance at the frequencies of the amplified 
excitation for flexible equipment, a response spectrum 
analysis or a time-history analysis is performed.
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Benefits
The Westinghouse quality management system (QMS) 
defines requirements for the control, verification and 
documentation of computer programs. The QMS 
describes Westinghouse’s commitment to the quality 
assurance (QA) requirements of ISO 9001, ISO 9000-
3, 10CFR50, Appendix B, ASME NQA-1 and IAEA 
50-C-QA. All computer programs used for seismic 
qualification are under this QA program. Computer 
programs are verified using the same computer 
operating system that will be used to analyze the 
equipment model. The program version that was 
verified is used in the analysis. 

Programs are verified by demonstrating the capability 
of the program to produce results closely matching 
benchmark solutions for a series of test problems 
encompassing the full range of permitted capabilities 
and use of the program. Acceptable benchmark 
solutions include hand calculations, analysis by verified 
comparable public domain programs, empirical data 
and information from technical literature. 

Westinghouse utilizes both in-house-developed codes 
and commercial codes to provide the most efficient 
and technically accurate solution for its customers.

Experience
Westinghouse is a global leader and supplier of 
seismic qualification services for utilities, and has 
been providing equipment qualification services to the 
nuclear industry for more than 35 years.


