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ADDENDUM 
to 

MEMORANDUM OF UNDERSTANDING 
between 

U.S. NUCLEAR REGULATORY COMMISSION 
and 

ELECTRIC POWER RESEARCH INSTITUTE 
on 

COOPERATIVE NUCLEAR ENERGY RESEARCH 
 
 

Steam Generator Tube Base Research Program 
 
 

I. Introduction 
 

This Addendum to the Memorandum of Understanding (the Addendum) is entered into by 
and between the office of Nuclear Regulatory Research of the U.S. Nuclear Regulatory 
Commission (NRC) and the Electric power Research Institute (EPRI), effective as of the date of 
signature of the last of the parties to this Addendum (the effective date).  The NRC and EPRI are 
parties to the Memorandum of Understanding on Cooperative Nuclear Safety Research, dated 
March 14, 2007 (the MOU).  The MOU allows and encourages cooperation in nuclear safety 
research that benefits both the NRC and the nuclear power industry.  These benefits include the 
exchange of technical information and the sharing of costs whenever such cooperation and cost 
sharing can be accomplished in a beneficial manner. 

 
This Addendum to the MOU is authorized by either or both Section 31, “research 

assistance,” of the Atomic Energy Act of 1954, as amended, and Section 205, “Office of Nuclear 
Regulatory Research,” of the Energy Reorganization Act of 1974.  The roles, responsibilities, 
terms, and conditions of this Addendum to the MOU should not be interpreted in a manner 
inconsistent with, and shall not supersede, applicable Federal laws and regulations. 

 
This Addendum describes a cooperative research program between the NRC and EPRI in 

the area of steam generator tube integrity and inspection. 
 

II. Background 
 
The NRC is engaged in a base program of safety research on steam generator tube 

inspection, degradation, and integrity; this program shall be referred to as the NRC Base 
Research Program throughout this document.  Besides EPRI, the NRC is entering into 
cooperative participation agreements with governmental agencies and private entities from other 
countries including Canada, Korea, and France; the signatories to these agreements are referred 
to as the Participants. The cooperative research will constitute the Fifth International Steam 
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Generator Tube Integrity Program (ISG-TIP-5).  ISG-TIP-5 follows four earlier programs that 
were conducted between 1991 and 2013. 
 
III. OBJECTIVE 
 
 The NRC and EPRI, in accordance with the provisions of this Addendum and subject to 
applicable laws, regulations and national policy in force in the United States, will join together for 
cooperative research in the ISG-TIP-5.  The contributions for ISG-TIP-5 consist of the NRC Base 
Research Program (Appendix A), EPRI’s SG Research Contribution (Appendix B), and the 
coordinated international research projects conducted by the other ISG-TIP-5 Participants.  
 
 The NRC Base Research Program included under this Addendum is directed to the 
development of experimental data and predictive correlations and models needed for the 
independent evaluation of the integrity of steam generator tubes as plants age and degradation 
proceeds, as new forms of degradation appear, and as new defect-specific management 
schemes are implemented.  The areas addressed by the program include (a) assessment of the 
procedures and equipment used for in-service inspection (ISI) of steam generator tubes, and 
recommendations for improved reliability and accuracy of ISI, (b) evaluations and improvement 
of correlations and models for evaluating integrity and leakage of degraded steam generator 
tubes, and (c) improvement of models of degradation mechanisms in steam generator tubes as a 
function of aging and under the appropriate environmental conditions.  The above data, 
correlations and models will be validated by testing of realistic mockups and service degraded 
tubes.   
 
 Similarly, EPRI has interest in researching steam generator tube integrity and inspection 

methods.  Projects that have been proposed by EPRI for future SG research include a 
land-marking evaluation for auto analysis systems, simulation/modeling of eddy current 
responses to various SG conditions, and the development of inhibitors to lead stress 
corrosion cracking. 
 
 The technical work under the NRC Base Research Program as well as the work 
contributed by EPRI will be part of the ISG-TIP-5 collaboration.   
 
IV. SCOPE  
 
 The NRC will assure the necessary management, personnel, materials, equipment, 
facilities and services to carry out the NRC Base Research Program.  This program will be 
conducted through the U.S. Department of Energy (DOE) consistent with interagency procedures 
for the placement of NRC work at DOE’s national laboratories.   The NRC will submit to EPRI the 
final five year work scope for the NRC Base Research Program within nine months of the final 
signing of this Addendum, after the work agreement is executed with the DOE national laboratory 
that will conduct the research.  The broad objectives of the NRC Base Research Program are 
listed in Appendix A. 
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 ISG-TIP-5 Participants will receive a monthly letter report presenting the progress and 
status of the program tasks.    
 
  EPRI will have access to all of the experimental data, results, and analyses generated by 
the NRC Base Research Program prior to and during the period of this Addendum.  Furthermore, 
EPRI will have access to all of the experimental data, results, and analyses generated by the 
other Participants collaborating in the ISG-TIP-5.   
 
 EPRI may send representatives to visit the NRC test facilities.  
 
 EPRI and other Participants that join ISG-TIP-5 will propose and conduct research to 
replace, complement, or augment the NRC Base Research Program.  EPRI’s and the other 
Participants’ research will become part of the ISG-TIP-5 collaboration, and the results will be 
shared with all the other Participants.  EPRI’s contributions are included in Appendix B.  Other 
Participants may propose any research that is relevant to steam generator tube integrity.  The 
other Participants will submit a research proposal to the NRC within three months of the final 
signing of their respective international agreements for review and acceptance.   The proposals 
should address the objective, experimental work to be conducted, facilities and equipment to be 
used, quality assurance measures applied to the research work, and milestones and schedules 
in sufficient detail to allow the NRC to assess the technical and financial value of the proposed 
work, and the timeliness of results for enhancing the ISG-TIP-5 collaboration.  The Participants 
will make a presentation to describe their proposed research plans including the quality 
assurance measures applied to the research at the earliest possible scheduled meeting of the 
Technical Coordinating Group.  The NRC shall work together with EPRI and each Participant to 
arrive at a mutually acceptable proposal following submittal of their proposals.  EPRI and other 
Participants may conduct the research at any location of their choice.   
 
 EPRI agrees to provide the USNRC and other Participants in the ISG-TIP-5, results 
obtained from EPRI's research conducted as part of its collaboration in the ISG-TIP-5, which is 
summarized in Appendix B. 
 
 EPRI agrees to provide the NRC and other Participants in the ISG-TIP-5, periodic reports 
presenting progress and status of its research project(s) conducted under ISG-TIP-5.  These 
periodic written reports should be provided no less frequently than every six months.  The reports 
may take the form meting presentations. 
 
 The NRC, on various occasions, may send representatives to visit EPRI's (or the 
sponsored site’s) test facilities and, on a case by case basis, may assign a mutually agreed upon 
technical specialist for review of or participation in the performance of EPRI's experiments 
conducted under the ISG-TIP-5 collaboration, subject to approval by EPRI concerning the terms 
and conditions upon which such visits or assignments shall be made.   
 
 Contributions by EPRI may be any of the following: (a) perform tests and analyses under 
the ISG-TIP-5; (b) prepare for, and conduct meetings of the Technical Coordination Group; (c) 
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review, evaluate and integrate research contributed by the Participants into the ISG-TIP-5; and 
(d) conduct independent, confirmatory tests to ensure that results obtained from EPRI or other 
Participants are consistent with and can be incorporated into the ISG-TIP-5 collaboration.   
 
 EPRI agrees to bear the total costs of transportation, living expenses and any other costs 
arising from its participation under this Addendum, including the transport and related costs for 
apparatus and other equipment furnished by EPRI for the performance of research tasks 
proposed by EPRI. 
 
 EPRI or entities associated with EPRI, but not participating in the ISG-TIP-5, may wish to 
propose the performance of research tasks using facilities developed under the NRC Base 
Research Program.   Such research may be performed only with the concurrence of the NRC.  
All information derived from such activities will be made available to the ISG-TIP-5 Participants. 
 
V.   ESTIMATED PROJECT COSTS, SCHEDULE AND PAYMENT 
 
 ISG-TIP-5 contributions will consist of in-kind research contributions, with each participant 
funding their own research. 
 
 NRC contributions will be made through the NRC Base Research Program.  As presently 
structured, the program will begin in 2014 and continue through 2019. Subject to the availability of 
funds, the total estimated program cost is US $3,500,000.  The proposed scope of work for this 
period is identified in Appendix A. 
 
 EPRI will conduct its own research.  The total cost of the EPRI contribution to ISG-TIP-5 
will have a minimum value of $250,000 per year of participation.  Proposed EPRI ISG-TIP-5 
research is detailed in Appendix B. 
 
 When the NRC enters into a research contract or a work agreement with a DOE national 
laboratory, it agrees that all work will be conducted on a cost-reimbursement, best-efforts basis 
within the time and funds provided.  Research costs shall be determined on the basis of its 
normal accounting procedures and practices and shall be in accordance with applicable Federal 
Acquisition Regulation cost principles.   
 
 If EPRI support of the ISG-TIP-5 is conditioned upon annual commitments of funds, EPRI 
shall notify NRC immediately of any changes in funding for succeeding years. 
 
 Additional Participants may be included in the ISG-TIP-5 collaboration during the period 
of this Addendum under similar terms and conditions.  Any new Participant will be expected to 
contribute, for each year of their participation, the same in-kind amount contributed by EPRI and 
other Participants in the ISG-TIP-5, and to conduct and contribute research having the same 
minimum value per year as required from EPRI and other Participants for the full five-year 
period.  
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VI. PROGRAM MANAGEMENT 
 
 The NRC shall appoint a representative who will be responsible for scheduling, managing 
and supervising the execution of the work to be performed under the NRC Base Research 
Program, including the work augmented by financial contributions from EPRI and other ISG-TIP-
5 Participants.  The name of the appointed representative shall be furnished to EPRI and may be 
changed by the NRC from time to time.  The NRC representative will also coordinate and follow 
the additional research work conducted by the Participants in the ISG-TIP-5 collaboration to 
ensure that the work is (a) timely, (b) as accepted for participation, and (c) integrated with the 
base NRC Base Research Program, for the ISG-TIP-5 collaboration. 
 
 A similar representative or point of contact (POC) will be appointed by the Electric Power 
Research Institute, to coordinate ISG-TIP-5 activities with the NRC. 
 
At the time of signing of this document, the points of contact are: 

 
EPRI:               NRC: 
 
James Benson             Charles Harris 
Program Manager             Materials Engineer 
EPRI Steam Generator Management Program      Office of Nuclear Regulatory Research 
Electric Power Research Institute           Nuclear Regulatory Commission 
Charlotte, NC 28262             M/S C5C07M 
               Washington, DC 20555 
 

   
 Other Participants in the ISG-TIP-5 shall generally consist of (a) a single government 
agency, (b) a single organization, or (c) a group of organizations and/or agencies within a single 
country; however, the group shall designate a single organization or representative that shall be 
contractually connected to the ISG-TIP-5. 
 
 The NRC representative shall be assisted with regard to research program review, 
evaluation, and coordination by a Technical Coordination Group (hereinafter TCG).  One 
member of the TCG will be appointed by EPRI and each of the other ISG-TIP-5 Participants.  
Representatives may be assisted by consultants of the organizations they represent.  The TCG 
shall be chaired by the NRC representative. The TCG shall meet annually, or more often as 
mutually agreed, and review experimental results and planned work, and help with the 
coordination of all research projects that are a part of the ISG-TIP-5 collaboration.  A status for 
each project or program under the ISG-TIP-5 shall be provided at each meeting of the TCG.  The 
location of these meetings shall include the United States and the countries of the Participants.   
The Participants' total contributions to the ISG-TIP-5 collaboration and progress on their research 
will be considered in determining the location of meetings. 
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VII. EXCHANGE OF INFORMATION 
 

The Parties support the widest possible dissemination of information provided or 
exchanged under this Addendum.   
 
VIII. DISPUTES 
 

Cooperation under this Addendum shall be in accordance with the laws and regulations 
of the United States.  Any questions, other than those related to intellectual property, concerning 
the interpretation or application of this Addendum arising during its term shall be settled by 
mutual agreement of the Parties. 
 
IX. RESPONSIBILITY 
 

In view of the research and developmental nature of the work hereunder, it is understood 
by all the ISG-TIP-5 Participants that any NRC contractor's responsibility shall be limited to 
applying its best efforts in the performance of such work by competent staff within the limits of 
time and funds provided.  Accordingly, it is understood that: 
 

(a) The NRC provides no warranty or guarantee whatsoever including warranties of 
fitness for purpose or of merchantability for any item or research result, including 
any resulting inventions, which may be delivered under this Addendum. 

 
(b) Neither EPRI nor the NRC nor any other entity collaborating in the ISG-TIP-5:  

 
Makes any warranty, expressed or implied, or assumes any liability with respect to 
the accuracy, completeness or usefulness of the information that results from the 
implementation of the study. 

 
Assumes any liability with respect to the use of any information, instruction, 
design, apparatus, methods or process disclosed or applied in the implementation 
of the project. 

 
X.  AVAILABILITY OF FUNDS 
 

All activities under this Addendum are subject to the availability of appropriated funds. 
 

XI. TERMINATION 
 

The NRC or EPRI may withdraw from the present Addendum after providing the other 
party written notice of withdrawal at least six months prior to the anniversary date of the 
Addendum. 
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XII. MODIFICATION AND INTEGRATION 
 

No modification to this Addendum shall be valid unless written and signed by an 
authorized representative of EPRI and the NRC.  This Addendum contains the entire 
understanding between the parties and there are no understandings not set forth or incorporated 
by reference herein. 
 
XIII.   ENTRY INTO FORCE 
 

This Addendum shall enter into force upon signature by both parties and shall remain in 
force through to the end of the term of the MOU, or if the MOU should be renewed beyond its 
current expiration date, then this Addendum shall remain in force until December 31, 2019. 
 
 
 
FOR THE UNITED STATES NUCLEAR                   FOR THE ELECTRIC POWER  
REGULATORY COMMISSION:   RESEARCH INSTITUTE: 
 
 
 
BY:    /RA/                                    BY: ________/RA/______________                                    
Brian W. Sheron     Neil Wilmshurst 
 

 Director, Office of Nuclear       Vice-President and  
TITLE:     Regulatory Research                             TITLE: _Chief Nuclear Officer______                                   

 
 

 
DATE:             01/23/14                                              DATE: ______02/20/14_________                                      
 
 
PLACE:    Rockville, Maryland                                   PLACE: _Charlotte, NC__________     
 
 
 
 
 
 
 
 
 
 
 
                                      



 
 8 

APPENDIX A 
 

PROPOSED NRC BASE RESEARCH PROGRAM 
 
OBJECTIVE 
 
The overall objective of this program is to provide the experimental data and predictive 
correlations and models needed to permit the NRC staff the ability to independently evaluate the 
integrity of steam generator (SG) tubes as plants age and degradation proceeds, new forms of 
degradation are identified, and new defect-specific management schemes are implemented. 
 
SCOPE OF WORK 
 
This program builds upon the results of NRC steam generator tube integrity and inspection 
research conducted since 1977.  Over that period, the research program produced correlations 
for evaluating the integrity of degraded tubes and quantified inspection reliability.  Results from 
that research program area have helped to ensure the safe operation of steam generators. 
Accurate prediction, detection, and characterization of degradation in ageing steam generator 
tubes become more critical with each passing year as (a) cracking initiation times of tubes are 
reached, (b) degradation proceeds and new forms appear, (c) inspection technology changes, 
and (d) regulatory criteria changes to reduce excessive conservatism for specific types of 
degradation.  In fact, since some of the earlier research was completed, cracking degradation 
became more prominent, inspection techniques have advanced, new plugging criteria has been 
implemented for specific degradation at the tube support plate locations, and condition 
monitoring and operational assessments, are being routinely conducted by licensees.  The 
following initial tasks will be performed: 
 
TASK 1:  Evaluation of automated data analysis software 
 
To improve the probability that flaws in the steam generator tubing are detected, steam 
generator eddy current data are reviewed by two independent analysts.  Given the need for 
highly reliable inspections, advances in computer technology, and the shortage of human 
analysts, the industry has been pursuing improvements in software that automatically evaluates 
eddy current data.  Software for the analysis of bobbin coil data has existed for several years.  
Software for the automatic analysis of rotating probe data has recently been developed. 
 
This report will assist the staff in confirming the adequacy of industry steam generator tube 
inspections. 
 
TASK 2:  Inspection and integrity models for flaws in the U-bend 
 
Cracking has been observed in the U-bend region of the tubes.  The ability to detect and size 
cracks in this region of the tube, and the ability to assess their significance is important for 
ensuring steam generator tube integrity.  Cracking that initiates from the inside and outside 



 
 9 

surface of the tube has been observed.  The ability to detect cracks that initiate from the outside 
diameter of the tube has been studied by the industry. 
 
This NUREG report will assist the staff in confirming the effectiveness of industry steam 
generator tube inspections, and will permit the staff to independently assess the significance of 
flaws in the U-bend. 
 
Task 3:  Flaw profiling 
 
The ability to profile the depth of a crack along its length is important for assessing its structural 
and leakage integrity.  The industry uses a variety of techniques for sizing flaws.  Some of these 
are amplitude based and some are based on phase angle analysis.  Under User Need NRR-
2008-004, two flaw types (axially oriented outside diameter stress corrosion cracking in the 
freespan and circumferentially oriented stress corrosion cracks at the expansion transition) were 
produced in the laboratory to assess industry sizing methods. 
 
This report will assist the staff in confirming the adequacy of industry steam generator tube 
inspections. 
 
Task 4:  Cracking near volumetric indications 
 
When a bobbin indication is detected, it is usually re-inspected with a rotating probe to identify 
the nature/cause of the signal (e.g., wear).  In subsequent inspections, the location may not be 
re-inspected with a rotating probe unless the bobbin signal has changed.  If the cause of an eddy 
current signal is not properly characterized, the indication may not be accurately sized.  This is of 
particular concern if cracking were to develop in (or near) volumetric indications such as 
manufacturing burnishing marks and wear scars. 
 
This report will assist the staff in confirming the adequacy of industry steam generator tube 
inspections. 
 
Task 5:  Probability of detection curves with shallow to medium sized cracks 
 
Previous studies of the probability of detection (e.g., NUREG/CR-6791) have mainly relied on 
specimens with deep flaws.  It is, however, important to understand the ability to detect 
shallow-to-medium sized flaws since if they were left in service for extended periods of time they 
may grow to unacceptable sizes.  A more complete understanding of the capability to detect 
shallow-to-medium sized flaws will provide additional assurance that tube integrity will be 
maintained. 
 
This report will assist the staff in confirming the adequacy of industry steam generator tube 
inspections. 
 
Task 6:  Assess structural and leakage integrity of mechanical plug designs 



 
 10 

 
A variety of mechanical plug designs are used to remove steam generator tubes from service.  
These plugs may be expanded into degraded tubing.  If these plugs fail during accident 
conditions, it may result in the release of radioactive material to the environment. 
 
This report will assist the staff in confirming the adequacy of industry steam generator integrity 
assessments. 
 
Task 7:  Validation of the equivalent rectangular crack method 
 
NRC sponsored research at Argonne National Laboratory to validate the equivalent rectangular 
crack method for predicting the failure pressure of flawed steam generator tubes.  The results of 
the study were published in a technical letter report (ML090830126).  This report concluded that 
additional tests are needed on specimens without an annealing treatment and with stress 
corrosion cracks that are shallower and shorter than those previously studied in order to fully 
validate the equivalent rectangular crack method.  Since this report was published, additional 
flawed steam generator tube specimens have been prepared for other tasks.  The data from 
these tube specimens should be reviewed to assess whether it is useful in providing further 
validation of the equivalent rectangular crack method.  If this data is not useful, additional 
samples should be prepared to provide further validation of the equivalent rectangular crack 
method. 
 
This report will permit the staff to confirm the adequacy of industry models. 
 
Task 8:  Effectiveness of thermal stress relief of U-bends 
 
Most steam generators currently in service have stress relieved the U-bend region of the tubing.  
This process may have involved stress relieving the entire tube or just the bend region of the 
tubing.  A crack was recently discovered in the U-bend region of a tube that had been stress 
relieved.  This raises the question about the effectiveness of the stress relief process.  If the 
stress relief process is not fully effective, this may indicate that tubes with certain U-bend radii 
(typically the smaller radii) may be more susceptible to cracking than other U-bend radii. 
 
This report will permit the staff to evaluate the adequacy of steam generator inspection sampling 
schemes. 
 

Task 9:  Effect of thermal treatment and stress relief on eddy current inspections  
 
Section V of the American Society of Mechanical Engineers (ASME) Code, specifically Article 8, 
II-860.2.1, indicates that tubing calibration reference standard materials heat treated differently 
from the tubing to be examined may be used when signal responses from the discontinuities 
described in II-860.2.2 are equivalent in both the calibration reference standard and tubing of the 
same heat treatment as the tubing to be examined.  The tubes in domestic steam generators are 
either mill annealed Alloy 600, thermally treated Alloy 600, and thermally treated Alloy 690.  
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Some of the tubes in some of the steam generators may have also been stress relieved followed 
bending. 
 
This report will permit the staff to assess the adequacy of industry steam generator inspection 
methods. 
 
Task 10:  Effect of probe wear on sizing 
 
Except for probes used in the application of the voltage-based alternate repair criteria for axially 
oriented outside diameter stress corrosion cracking, there are no limits placed on the amount of 
probe wear that can occur (other than the probe must be capable of passing the ASME required 
calibration).  Probe wear may affect the probe’s response to signals.  As the probe wears there 
may be higher degrees of uncertainty associated with the sizing of various forms of degradation. 
 
This report will permit the staff to assess the adequacy of industry sizing methods. 
 
Task 11:  Wear coefficients for various material combinations 
 
Steam generators with either thermally treated Alloy 600 or thermally treated Alloy 690 tubing 
have exhibited wear at various support structures.  The support structures are typically fabricated 
from various forms of stainless steel such as Type 405 although one plant has recently installed 
steam generators with carbon steel tube support plates.  Mechanical wearing of the tubes is a 
result of a number of factors including the materials involved. 
 
This report will permit the staff to better understand the potential for various steam generators to 
exhibit wear. 
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APPENDIX B 
 

PROPOSED EPRI STEAM GENERATOR TUBE INTEGRITY PROGRAM 
 

The following is a list of projects that have been proposed by EPRI for future SG 
research. Depending on annual funding levels and project prioritization, the listed 
projects may or may not be performed. The listed projects represent the type of projects 
that may be included as part of EPRI contribution to TIP-5. EPRI contribution would 
include periodic updates of selected EPRI research projects and would be in the form of 
a presentation provided at semiannual TIP meetings. 
 
Simulation/Modeling of Eddy Current Responses to Various SG Conditions  
This proposed project would include software development that models various eddy 
current probe designs, steam generator tubing geometries, flaw types, frequencies, etc. 
to be used by probe developers, steam generator engineers and training instructors.  
 
Evaluation of POD for Single Party and Two Party Data Analysis Systems  
The industry is currently considering new guidance that would allow the use of a single 
automated data analysis system. Currently, independent two-party analysis is required 
by EPRI PWR Steam Generator Examination Guidelines. This proposed study may be 
used to justify guideline revisions allowing the use of single pass systems instead of the 
required two party independent analyses.  
 
Landmarking Evaluation for Auto Analysis Systems 
Automated analysis systems normally perform proficiently, but a potential cause for 
missed indications when using these systems is incorrect landmarking. This can result in 
incorrect algorithms being applied at the mislocated structure. The objective of this 
proposed project is to validate that automated data analysis software can landmark data 
correctly or identify data that is not landmarked correctly.  
 
Lead Stress Corrosion Cracking and Development of Inhibitors  
Examinations of degraded tubes pulled from several Alloy 600MA steam generators 
suggest possible lead (Pb) involvement in the occurrence of intergranular attack / stress 
corrosion cracking (IGA/SCC).  In this proposed program, laboratory investigations would 
be performed to determine factors of improvement in resistance to lead stress corrosion 
cracking (PbSCC) gained by replacing Alloy 600MA with advanced materials such as 
Alloy 600TT, Alloy 690TT, and Alloy 800NG.  Testing would also investigate the effects 
of electrochemical potential (ECP) and at-temperature pH (pHT) on the occurrence of 
corrosion, as well as the effectiveness of various compounds in inhibiting the PbSCC 
process.   
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This project would potentially identify environmental conditions (i.e., ECP and pH) which 
are conducive to PbSCC, and would identify chemical compounds which have the 
potential to inhibit PbSCC.   
 
Steam Generator Deposit Characterization  
Periodic removal of corrosion products from steam generators has long been an industry 
standard.  Characterization of these deposits has the potential to lend insight into 
important aspects of steam generator operation such as secondary side pressure 
decreases, chemistry control, and the propensity for future tubing degradation.  This 
proposed project is intended to provide up-to-date guidance on techniques and 
procedures that can be used for chemical and physical characterization of steam 
generator deposits.  The guidance would include a comprehensive literature review on 
current deposit characterization techniques, as well as mechanisms of corrosion product 
deposition and the role of water chemistry.  
 
EPRI Steam Generator Thermal Hydraulic Code Development 
The industry needs comprehensive steam generator thermal-hydraulic predictions to 
evaluate complex degradation mechanisms and to design next generation steam 
generators for long service lives.  Although ATHOS/SGAP software has been used to 
model thermal-hydraulics in steam generators for more than 25 years, limitations have 
been identified relative to the current needs of the industry.  This project would develop a 
state-of-the-art steam generator thermal-hydraulics code that is intended to overcome 
limitations in current thermal hydraulic codes.   
 
Dispersant Application to Mitigate Steam Generator Fouling 
The use of dispersant in pressurized water reactors has been extensively qualified by 
EPRI over the past 14 years, building on the demonstrated success for reducing the rate 
of corrosion product accumulation within recirculating steam generators.  Currently, six 
US plants and two international plants are injecting dispersant online.  Continued 
evaluation of plant data to assess plant performance with online dispersant injection 
would be performed, including the following: 
 

• Effect of dispersant on blowdown iron removal efficiency  
• Effect of dispersant on SG heat-transfer efficiency  
• Effect of PAA on SG deposit profiles  

 
This project is expected to provide information about expected short-term and long-term 
benefits and behaviors with online dispersant injection. 
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Thermodynamic Chemistry Assessments supporting EPRI MULTEQ Database 
EPRI MULTEQ software program is an industry leading high-temperature chemistry 
calculator with applications in PWR primary and secondary and BWR chemistry.  The 
calculator relies on a database of high temperature chemistry data (the MULTEQ 
Database) to calculate the chemistry environment, equilibrium speciation, precipitation 
and volatilization of species at temperatures varying from 150°C to 350°C over a wide 
concentration range.  The MULTEQ Database Committee, consisting of a select group of 
industry and thermodynamic experts, reviews and evaluates the MULTEQ Database for 
needed improvements – and develops and implements those improvements.  
 
This project would provide information about chemistries being evaluated by the 
MULTEQ Database Committee. 


