
OUR EXPERTISE
RIZZO Associates is a specialized consulting firm with a 
long-term involvement in the nuclear industry. The majority 
of the RIZZO Team is comprised of engineering or science 
professionals, many with advanced degrees and professional 
licenses. Our Team is led by international experts with 
specializations in seismic engineering and advanced structural 
analysis and design, as well as geotechnical engineering.

In the area of seismic probabilistic risk assessment (SPRA) 
for nuclear plants, RIZZO provides state-of-the-art expertise 
in walkdowns, Soil-Structure Interaction (SSI) analysis, and 
fragility analyses of Systems, Structures and Components 
(SSCs). RIZZO also performs seismic fragility analysis for 
geotechnical failure modes. RIZZO is involved in both domestic 
and international projects, including a number of recent 
studies to address issues raised by the seismic events at 
Fukushima Dai-ichi in Japan (e.g., response to U.S. NRC Near-
Term Task Force (NTTF) Recommendations). RIZZO experience 
includes:

•	NTTF Recommendations 2.1 and 2.3 seismic evaluations, 
and Seismic Fragility Evaluation in support of SPRA for four 
First Energy-owned plants: Davis Besse, Perry, and Beaver 
Valley 1 & 2

•	NTTF Recommendation 2.1 Seismic evaluation, and Seismic 
Fragility Evaluation in support of SPRA for the Fermi 2 
Nuclear Power Plant owned by Detroit Edison

•	NTTF Recommendation 2.1 Seismic Evaluation and Seismic 
Fragility Evaluation in support of SPRA for the Watts Bar 
Nuclear Power Plant owned by Tennessee Valley Authority

•	Seismic Fragility Evaluation of the Leibstadt and Gösgen 
Nuclear Power Plants in Switzerland

•	SPRA Fragility Analysis for the Koeberg (South Africa) post-
Fukushima Dai-ichi Stress Test

•	Seismic analysis for Russian Nuclear Power Plants in Russia, 
Finland, Ukraine, and China

•	Seismic Challenge and Equipment Fragility Analysis —
Mochovce, Bohunice, Kozloduy

In other external event evaluations, RIZZO provides expertise 
in tornado and external missile evaluation and wind fragility 
analyses. RIZZO experience includes:

•	Peer Review for High Winds Probabilistic Risk Assessment 
of Wolf Creek Generating Station in the United States

•	Wind Fragility Evaluation for Leibstadt NPP in Switzerland
•	Tornado Analyses for Kyushu Electric Power Company in 

Japan
•	External Missile Impact Assessment for Koeberg NPP in 

South Africa

RIZZO’s Quality Assurance (QA) Program has been audited 
by NUPIC and it meets the requirements of Title 10 CFR 50 
Appendix B and ASME NQA-1 2008 (and the NQA-1a-2009 
Addenda) and certified under the ISO 9001:2008 Program.

SEISmIc FRAGILITIES OF PLANT STRUcTURES 
AND EQUIPmENT
RIZZO has considerable experience in the fragility calculations 
of structural elements, mechanical & electrical equipment, and 
distribution system components. These fragilities are, in turn, 
used in the SPRA plant response models. 

RIZZO incorporates both 
Conservative Deterministic 
Failure Margin (CDFM) and 
Separation of Variables 
(SOV) methodologies 
in fragility evaluations. 
High Confidence of a 
Low Probability of Failure 
(HCLPF) and median 
fragility (Am) values are 
provided for potential 

failure (functional and structural) of structural systems and 
components considered in SPRA. RIZZO fragility calculations 
follow strict procedures as determined by EPRI and Seismic 
Qualifications Utility Group (SQUG) committees. 

RISK ASSESSmENT AND 
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SEISmIc wALKDOwNS OF PLANT 
STRUcTURES 
RIZZO staff are trained for seismic capability walkdowns of 
nuclear facilities, including SQUG and NTTF trainings for the 
seismic evaluation of plants.

An essential part of fragility analysis is to assess the seismic 
capacity for selected SCCs in the plant. To accomplish this 
essential task, the RIZZO seismic walkdown process involves 
entering the plant to document as-built and operational 
information. The primary objectives of walkdowns are: 

•	 Identification of potential seismic interactions and other 
seismic vulnerabilities 

•	Verification that equipment meets caveats for use 
of Generic Equipment Ruggedness Spectra in CDFM 
calculations

•	 Identification of plant modifications since previous 
walkdowns 

•	 Identification of weakest failure mode of SSCs
•	Grouping of components for CDFM calculations
•	Assigning screening level HCLPF values for SSCs

BUILDING SEISmIc ANALYSIS
RIZZO utilizes state-of-the-art finite 
element software programs to 
model nuclear power plants for the 
evaluation of  SPRAs. Soil Structure 
Interaction (SSI) effects using strategic 
finite element techniques are analyzed 
and In-Structure Response Spectra 
(ISRS) are generated at strategic 
locations within the site for the 
evaluation of plant SSCs fragilities. 

For the analysis and design process, our engineering team 
specializes in a variety of major structural and mechanical 
software packages, including ANSYS, GTStrudl, SAP2000, 
STAAD.Pro and RISA-3D. Additionally, we maintain several 
special in-house programs to supplement these general 
purpose codes. We also utilize static and dynamic non-linear 
analysis software such as ABAQUS, ADINA, SOLVIA, SCIA 
Engineer, LS-DYNA, SASSI, NASTRAN, CAESAR, AUTOPIPE, 
dPIPE, Pipestress and ALGOR.

Our building seismic analysis efforts also provide other services 
such as qualification of equipment and structures, indication of 
various unforeseen potential hazards and other failures, and a 
more accurate understanding of interaction between various 
components. Above all, our quality building analysis services 
provide our clients with the assurance of a proper and correct 
SPRA. 

risk AssEssMENT ANd frAgiliTy ANAlysis

SEISmIc FRAGILITY ANALYSIS FOR 
GEOTEcHNIcAL FAILURE mODES
RIZZO’s staff of geotechnical engineers possess the expertise 
for developing fragility curves for geotechnical failure modes. 
The geotechnical parameters and associated variabilities for 
fragility curves are developed by either separation of variables 
or more rigorous procedures such as Monte Carlo Simulation. 
Geotechnical failure modes are generally associated with slope 
stability, bearing capacity, liquefaction and seismic-induced 
settlement. The assessment of geotechnical fragilities, coupled 
with building and equipment fragilities, allows for a multi-
disciplinary and integrated approach of risk evaluation of 
nuclear power plants.

wIND FRAGILITIES AND EXTERNAL mISSILE 
ImPAcT ASSESSmENTS 

RIZZO performs walkdowns 
for identifying potential 
tornado-borne missile 
population in the vicinity 
of critical NPP structures. 
The speed and energy 
of potential missiles 
are evaluated based on 
windfiled characteristics and 
missile aerodynamics. Large 
openings (e.g., air intake and 
exhaust openings) identified 
during the walkdowns are 
considered to be potential 
vulnerabilities in wind 
fragility analysis. 

Recommendations are developed and implemented to mitigate 
the vulnerabilities by incorporating tornado shielding as 
appropriate based on the probability of a missile hit, and the 
consequences result in a significant contribution to the Core 
Damage Frequency (CDF). 

RIZZO also participates in the peer review process of High 
Winds Probabilistic Risk Assessment of U.S. plants.
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