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GOTHIC Analysis Capabilities 

Background  

The GOTHIC
TM

 computer code is a state-of-the-
art program for modeling multiphase, 
multicomponent fluid flow. The GOTHIC code is 
rapidly becoming the industry-standard code for 
performing both containment design basis 
accident (DBA) analyses and analyses to support 
equipment qualification. The GOTHIC code is 
developed and maintained by Numerical 
Applications Incorporated (NAI); the development 
program is sponsored by the Electric Power 
Research Institute (EPRI). Westinghouse 
maintains a license to use the GOTHIC code and 
has staff engineers who are proficient in its use.  

Description 

The GOTHIC code has a flexible noding structure 
that allows both lumped parameter and 3-D 
modeling capabilities. Multidimensional analysis 
capabilities greatly enhance the study of non-
condensable gases and stratification and permit 
the calculation of flow field details within any 
given volume. 

The GOTHIC code includes an easy to use 
graphical user interface (GUI) that simplifies and 
assists the user in model development and aids in 
interpreting the results. The code has undergone 
extensive review and validation against a large 
array of tests. The scope of the validation 
program examines the code capability for 
predicting pressure and temperature as well as 
hydrogen distribution and mixing under various 
conditions. 

Analysis Capabilities 

Westinghouse is capable of modifying the 
GOTHIC code software to perform analyses for 
special applications. For example, to perform the 
containment DBA analyses for the Westinghouse 
AP600

TM 
and AP1000

®
 containment designs, 

special subroutines were developed and added to 
the code that modeled heat and mass transfer to 
and from evaporating and condensing films. The 
resulting code version, WGOTHIC

TM
, was 

approved by the U.S. Nuclear Regulatory 
Commission (NRC) to perform the containment 

DBA analyses for the AP600 and AP1000 

designs.  

Westinghouse has developed GOTHIC 
containment models and compared the results 
against the Westinghouse containment DBA 
analysis codes, COCO and CONTRANS, as well 
as the industry-standard code CONTEMPT. A 
GOTHIC auxiliary building model for steam-line 
break outside containment has been developed, 
with results compared against the Westinghouse 
COMPACT code.   

The GOTHIC code has been used to perform 
room heat-up calculations assuming a loss of 
HVAC (chilled water) to an electrical auxiliary 
building (EAB). Room heat-up calculations were 
then used to identify the problem rooms and 
determine the operator recovery actions 
necessary to reduce temperatures so they fall 
within acceptable limits. 

Recognizing the unique capabilities of the 
GOTHIC code, Westinghouse has used its 
thermal-hydraulic transient analysis experience to 
develop a GOTHIC model of the reactor coolant 
system (RCS). This GOTHIC RCS model was 
used as the analysis tool for the Pressurized 
Water Reactor Owners Group (PWROG) surge-
line flooding program. As a follow-on effort, the 
PWROG sponsored the development and testing 
of generic Westinghouse two-, three- and four-
loop RCS plant models for loss-of-heat removal 
shutdown analyses. These models can be used 
to evaluate various operator actions for 
implementation in recovery procedures in case of 
residual heat removal failure. 

Westinghouse has also developed a containment 
sump region model for debris transport studies.  
This unique application took advantage of the 
GOTHIC code’s 3-D modeling capability to 
generate a flow field in the vicinity of the residual 
heat removal pump suction. The calculated flow 
field was then coupled as input to a separate 
debris-tracking model. This application can be 
used to estimate the buildup rate of post-LOCA 
debris near the sump screens, which in turn can 
determine the impact on pump net positive 
suction head.   



 
 
 

Westinghouse Electric Company Octobert 2016 / NS-ES-0002 
1000 Westinghouse Drive 
Cranberry Township, PA 16066 

www.westinghousenuclear.com ©2016 Westinghouse Electric Company LLC. All Rights Reserved 

More recently, the GOTHIC code has been used 
to address Post-Fukushima Extended Loss of AC 
Power (ELAP) requirements by modeling sub-
compartment room heat-up conditions and to 
demonstrate the effectiveness of adding auxiliary 
equipment. 

Benefits 

 NRC Approved Code and Methods 

 Flexible Thermal-Hydraulic Modeling 

 Industry Standard Containment Response 
Code 

 Lumped Parameter and 3D Modeling 
Capabilities 

Deliverables 

 Safety Analysis 

 Licensing Basis 

 Transient Analysis 

 Thermal-Hydraulic Response 

Experience 

Westinghouse has more than 30 years of 
experience in performing nuclear plant 
containment analyses.  We have developed and 
licensed our own analysis codes and also have 
effectively used industry codes such as GOTHIC 
to provide solutions for a number of issues at 
nuclear plants.   

With our many years of thermal-hydraulic 
transient analysis experience, coupled with our 
experience in the development and licensing of 
applications involving GOTHIC, Westinghouse is 
uniquely qualified to develop, qualify and license 
models to perform analysis for a wide range of 
applications. Westinghouse can perform the 
entire scope of work or can build GOTHIC models 
that can be transitioned to customers for their 
use. 

 
AP600, AP1000, and WGOTHIC are trademarks or 
registered trademarks of Westinghouse Electric 
Company LLC, its affiliates and/or its subsidiaries in the 
United States of America and may be registered in 
other countries throughout the world. All rights 
reserved. Unauthorized use is strictly prohibited. Other 
names may be trademarks of their respective owners. 
 

GOTHIC is a trademark or registered trademark of their 
respective owner(s). Other names may be trademarks 
of their respective owners. 


