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Agenda

8:30 am    Introductions & Opening Remarks (NRC and Industry)

SGMP Steam Generator Task Force Update (Industry)

 Overview and History of SGTF / SGMP Guidelines

 Status of In-Plane Fluid Elastic Instability Testing

 Eddy Current Signal Injection Technology

 Automated Analysis Technology Update

 Summary of Recently Issued SGMP Technical Reports

 Status of Industry Guidelines

 Interim Guidance

 NEI 03-08 Deviations

 Recent Operating Experience

11:15 NRC items of discussion

11:45 Public comments/questions
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Overview and History of SGTF and SGMP 

Guideline Documents

Greg Kammerdeiner, First Energy



4
© 2017 Electric Power Research Institute, Inc. All rights reserved.

NEI 97-06 – Steam Generator Initiative and SGMP 

Guidelines

NEI 97-06 - Steam Generator Program Guidelines

– Industry’s initiative to improve SG Operability and Reliability

 Original Technical Specifications were prescriptive, required only 

small sampling, and needed enhancement 

– Established a framework for structuring and strengthening existing 

Steam Generator Programs.  

– Provided the fundamental elements to be included in a Steam 

Generator Program.  

 These elements incorporate a balance of prevention, inspection, 

evaluation, repair and leakage monitoring measures.  

– NEI 97-06 and its referenced EPRI guidelines are the documents that 

define "The Steam Generator Program" referred to in steam generator 

technical specifications in the Bases Section.

– The initiative was approved by all US Chief Nuclear Officers in 1997 

who agreed to strengthen existing programs by January 1, 1999
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Evolution of Technical Specifications

Original Tech Specs

 Based on Regulatory 

Guide 1.83

 3% of tubing 

inspected every 

refueling outage

 Length of tubing to 

inspect

 No performance 

criteria

TSTF-449 Available 2005

 New LCO for Steam 
Generators

– Verify tube integrity

– Verify tubes not 
meeting repair criteria 
are plugged

– Refers to SG Program

 Revised Tech Spec 
requires defined 
inspection periods for 
each material type with 
mid point requirements

 Refers to SGMP 
Guidelines as an 
acceptable program

TSTF-510 Available 2011

 Increased inspection 
periods for Alloy 
600TT and Alloy 
690TT based on 
experience

 Eliminated mid point 
requirements

 Provision added to 
allow extension of 
periods up to three 
effective full power 
months

 Allowed for prorating 
when new mechanism 
is identified in the fleet
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Steam Generator Task Force

 Industry formed the Steam Generator Task Force (SGTF) in 

the early 1990’s as a platform to: 

– Facilitate dialogue with the NRC 

– Resolve technical issues

– Discuss the bases for SGMP guideline documents

– Communicate during the development of updated, performance-

based Technical Specifications

The SGTF continues to maintain communications between 

NRC technical staff and industry 
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Steam Generator Task Force

Meet twice per year with the NRC after each outage season with a 
standard agenda 
– Technical issues

 Examples:  divider plate cracking, noise monitoring, automated data 
analysis

– Summary of Recently Issued SGMP Technical Reports

 Review of documents published since the last meeting

– Status of Industry Guidelines

 SGMP guideline documents are reviewed every 3 years to determine if 
a revision is necessary

 SGTF informs the NRC staff of guideline revisions and provides a copy 
of each guideline revision for information

– Interim Guidance

 There are times when an issue requires immediate change to 
guidance

 SGTF informs the NRC staff and provides a copy for information

– NEI 03-08 deviations

– Recent operating experience
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Steam Generators Included Under NEI 03-08 –

Guideline for the Management of Materials Issues

 NEI 03-08 establishes categories for industry guidance 
– Mandatory 

 Element substantively affects the ability of structures, systems and components 
to perform their intended safety function

 Element would be highly risk significant as determined by the responsible 
Issues Program if not implemented.

 Element poses a significant threat to continued operation of the affected plants, 
including economic threats that could reasonably lead to protracted plant 
shutdown or retirement

 A consensus of the responsible materials Issue Program believes the element 
should be designated as “Mandatory”

– Needed

 Element substantively affects the ability of structures, systems or components 
to reliably perform their economic function

 Element would be moderately risk significant as determined by the responsible 
IP if not implemented

 Element addresses a material degradation mechanism that has significant 
financial impact on the entire industry, especially where failure at one plant 
could affect many other plants

 A consensus of the responsible materials Issue Program believes the element 
should be designated as “Needed” 
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Steam Generators Included with All Materials Under 

NEI 03-08

– Good Practice 

Element reflects an industry standard of performance or 

represents a consensus opinion of the responsible materials 

Issue Program 

A consensus of the responsible materials Issue Program 

believes the element should be designated as “Good 

Practice”

– There are situations when utilities may need to deviate from the 

“mandatory” or “needed” guidance in the SGMP guidelines.  

Utilities are required to document the deviation with a technical 

justification, SGMP reviews the deviation, and the utility reports 

the deviation to the NRC 

– SGMP informs the NRC staff of all active deviations during 

SGTF meetings
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SGMP Guidelines

 Six guideline documents are referenced in NEI 97-06 and US utilities’ 
Technical Specifications Bases
– Each guideline document has requirements that are included in plant procedures 

by a specified implementation date

– There are rare occasions when a utility cannot meet the requirement due to plant 
configurations or when a utility has an alternative method that has technical merit

 The NEI 03-08 deviation process allows a utility to document the technical 
justification for deviating, SGMP reviews the deviation, and the NRC staff is 
notified

– NRC is provided a copy of these documents for information

Steam Generator 

Integrity Assessment 

Guidelines

Steam Generator 

In Situ Pressure Test 

Guidelines

PWR Steam Generator 

Examination Guidelines

PWR Steam Generator 

Primary to Secondary 

Leak Guidelines

PWR Steam Generator 

Primary Water 

Chemistry Guidelines

PWR Steam Generator 

Secondary Water 

Chemistry Guidelines
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Examination Guidelines

Requirements and guidance for the following activities:

– Preservice inspections for tubing, sleeves, plugs

– Analysis personnel qualification and performance

– Automated analysis qualification and performance

– Data management

– Data quality

– Contractor oversight

– Visual inspections

Describes the process for Examination Technique 

Specification Sheets

– Provides the probability of detection and the uncertainties associated 

with sizing the degradation 

– Utilities are required to validate the process with site conditions
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Primary Water Chemistry Guidelines

Requirements and guidance for the following primary water 

chemistry consideration examples:

– Reactor reactivity and pH control

 Boric acid monitoring and control

 Lithium hydroxide monitoring and control

– Materials corrosion control

 Control of dissolved oxygen to keep oxygen very low

– Reactor coolant system impurity specific control

 Control of chloride, fluoride, sulfate, and silica

– Corrosion inhibition and radiation reduction

 Zinc addition

– Control parameters

– Diagnostic parameters
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Primary Water Chemistry Guidelines

Primary Water Chemistry Strategic Plan - A plant-specific 

strategic primary water chemistry plan is required by the 

guidelines and should describe the following:

– Key system materials

– Plant design parameters

– Fuel design, cycle length, and fuel warranty

– Corrosion degradation history

– Regulatory commitments

– Control strategies during startup, shutdown and operations
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Secondary Water Chemistry Guidelines

Requirements and guidance for the following secondary 
chemistry consideration examples:

– Steam generator tube integrity

 Control of copper

 Control of oxygen

 Use of dispersant to reduce corrosion product fouling

– Materials general corrosion control

– Flow-assisted corrosion control

 Use of corrosion-resistant alloys

 Use of amines

– Steam turbine corrosion control

 Limits for chloride and sulfate

– Control parameters

– Diagnostic parameters
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Secondary Water Chemistry Guidelines

Secondary Water Chemistry Strategic Plan - A plant-specific 

strategic secondary water chemistry plan is required by the 

guidelines and should describe:

– Key plant design parameters

– Chemistry milestones

– Significant plant transients

– Chemistry control strategies

 pH control

 Maintaining impurities as low as reasonably achievable

 Use of corrosion inhibitors (PAA, boric acid)

 Deposit management

– Deviations
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Primary-to-Secondary Leak Guidelines

Sets operating leakage limit

– The original Technical Specifications established normal operating 

leakage limit at 500 gallons per day

– With the development of NEI 97-06 and improved Technical 

Specifications, the Technical Specifications limit was changed to a 

maximum of 150 gallons per day

– Primary-to-Secondary Leak Guidelines set leakage limits to ensure 

the probability of tube rupture is minimized

 Set action levels based on overall risk for tube rupture due to SCC 

cracks

– Operation with low levels of leakage allowed when minimal risk 

to tube rupture expected

 Guidelines include consideration of rate of change to respond to 

rapidly rising leakage
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Primary-to-Secondary Leak Guidelines

Requirements and guidance for monitoring

– Continuous radiation monitors

 Alarm function available in the control room

 Capable of detecting leakage of at least 30 gallons per day

– Routine grab samples

Action levels for increased monitoring or commencing 

shutdown of the plant

Guidance for leak rate calculations

Operating experience
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Integrity Assessment Guidelines

Assists utilities in evaluating steam generator tube bundle 

conditions to ensure they meet performance criteria

– Structural

– Leakage
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Integrity Assessment Guidelines Provide Procedures 

for Performing Three Required Assessments

Provide Procedures for Performing Three 

Required Assessments

– Degradation Assessment

 Identify existing and potential degradation

 Identify the limiting structural performance 

criteria for each mechanism

 Identify the accident induced leakage 

performance criteria

 Select appropriate techniques for detection 

and sizing

 Plan sample sizes and expansion criteria for 

both primary and secondary side inspections

 Identify relevant industry operating 

experience
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Integrity Assessment Guidelines Provide Procedures 

for Performing Three Required Assessments

– Condition Monitoring is an 

assessment of the past 

operating interval

– Operational Assessment is 

a projection of the next 

operating interval
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In Situ Pressure Test Guidelines

Requirements and guidance for demonstrating condition 

monitoring

– Procedure for screening flaws for structural integrity

– Screening values for leakage based on a large database of tube burst 

and leak data

– Procedures for performing tests for flaws that exceed screening 

criteria

– Recommendation for tooling development
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SGMP Provides Guidance for Thorough Inspections, 

Assessments, Mitigation Technology and Improved 

Materials

Foreign Object Wear is currently the Primary Cause of Tube Leak Outages
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Industry OE with Revised Technical Specifications

Considering inspection data, operating intervals are 

predicted by operational assessments

– Steam generators with Alloy 600MA tubing are inspected every 

outage

– A large number of steam generators with improved material (600TT 

and 690TT) are able to run multiple cycles between inspections based 

on performance

– A small number of steam generators with improved materials are 

inspected more often based on inspection results

Key Takeaway:  Steam generator performance under revised 

Technical Specifications has been excellent 
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Operating Experience for Alloy 600TT Tubing 

With Revised Technical Specifications

 Current rules allow 2-cycle inspection 

interval only after an inspection 

without any cracking indications

– Implies that a single flaw 

represents the leading edge of 

widespread degradation 

 However:

– Much larger numbers of defects 

would be detected if cracking were 

progressing through 600TT tube 

populations as with 600MA 

– Industry trends and plant OE show 

that cracking indications reflect 

flaws in small tube sub-populations

 SGMP has ongoing projects to 

investigate cracking in 600TT 

tubing

0.0%

0.5%

1.0%

1.5%

2.0%

10 12 14 16 18 20 22 24 26

C
u

m
u

la
ti

ve
 N

u
m

b
er

 o
f 

Tu
b

es
 

w
it

h
 C

ir
cu

m
fe

re
n

ti
al

 O
D

S
C

C
 F

la
w

s 
at

 t
h

e 
T

T
S

Operating Time (EFPYs)

Weibull fit to first
3 inspections with detected flaws

Difference between predicted and 
actual results as of 2015 

inspection (0.9% = ~200 tubes)

Vogtle 1

Cracking in Alloy 600TT tubing does 

not trend like Alloy 600MA leading 

industry to believe inspection intervals 

for Alloy 600TT may be too 

conservative



25
© 2017 Electric Power Research Institute, Inc. All rights reserved.

Status of In-Plane Fluid Elastic Instability 

Tests

Helen Cothron, EPRI
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Status of In Plane Fluid Elastic Instability Testing

Air tests completed in 2016

Results reviewed by expert panel

Detailed presentation given to the NRC Staff February 2017

Final report has been published

Preparing the test rig for two-phase Freon tests

– Design is complete

– Fabrication, setup, and commissioning testing will be 

completed 2017

– Freon tests conducted early 2018
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Eddy Current Signal Injection Technology

Rick Maurer, Westinghouse

Jim Benson, EPRI
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Westinghouse Use of 

Eddy Current Signal Injection Technology



29
© 2017 Electric Power Research Institute, Inc. All rights reserved.

Westinghouse Data Union Software (DUS)

DUS is the digital combination (based on vector addition) of 

eddy current signals from two sources (donor and host) to 

form a singular resultant signal

– Typically this involves combining donor flaw signals from calibration 

standards, laboratory samples, or pulled tubes into host data from 

field inspections 

– Phase and amplitude adjustments can be made prior to the injection 

process 

– Permits generation of prototypic eddy current signals in addition to 

laboratory flaw generation or pulled tube destructive examination

– DUS has been used for more than 15 years in a variety of applications
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Data Union Software (DUS)

Westinghouse DUS methodology is described in US Patent 

6,823,269 (issued in November 2004)

DUS has been utilized for various applications

– Bobbin ASME calibration standards flaws injected into freespan areas

– Bobbin ASME calibration standard flaws injected into various TSPs 

(405SS, carbon steel drilled, Broached)

– Bobbin (crack at dent signals) injected into TSPs

– 3-Coil rotating probe coil calibration standard EDM notch flaws 

injected into freespan areas

– Array probe axial OD EDM notches injected into expansion 

transitions, over-expansions, bulges, and dings
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Data Union Software

The electronic combination of eddy current signals is 

performed by qualified personnel

Tube Integrity Engineering personnel provide input as 

required with regard to the size of the donor signal flaws as 

well as the noise level in the host tubes

– The relative location between the individual combined signals is an 

important factor in replicating signals observed in the field

– Numerous iterations of the process may be required to obtain a 

“representative” combined signal response

 The final combined signal characteristics are benchmarked against 

flaws in laboratory samples and/or in operating SGs
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Data Union Software

DUS Applications

– Create data sets for site specific performance demonstrations (SSPD)

– Assess the potential masking effects of noise relative to flaw detection

– Develop and/or enhance POD curves for various noise conditions 

(deposits, geometry, etc.)

– Challenge auto-analysis detection performance and coverage

– Assist with validation of field analysis calls on complex signals

– Create data sets for Westinghouse ETSS development 

– Verify tube integrity for preventively plugged tubes due to excessive 

eddy current noise

– Extend the applicability of ETSSs
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DUS Application Demonstration – Adding a Tube 

Support Signal to a Free-span Flaw Signal at a Ding 

Location 

¾” X 0.043” Tube with 5.64V Ding and 46%TW X 1/8” Axial EDM 
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DUS Application Demonstration

Host Data Stream - Quatrefoil TSP on ¾” X 0.043” Clean Tubing
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DUS Application Demonstration

Quatrefoil TSP Centered Axially Over Dent/EDM

Dent/EDM
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DUS Application Demonstration

Comparison of Lab Signal to Injected Signal 

(Dent/EDM Center of TSP)

Lab Signal Resultant Injected Signal 
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EPRI Use of 

Eddy Current Signal Injection Technology
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EPRI SGMP Use of Signal Injection Technology

Approach

EPRI uses signal injection technology to assist in the 

creation of a diverse population of eddy current flaw signals 

for industry training and performance demonstration 

A peer review process is applied to all data, including 

injected data, prior to adding to EPRI performance 

databases.
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EPRI SGMP Use of Signal Injection Technology

Benefits

 Significantly increases the number of flaw signals available for 

training and testing

 Allows precise placement of flaw signals at locations along the tube 

length to challenge analysis capability

– Flaw signals can be placed at locations where they have not been observed 

in the field

– The same flaw signal can be placed at different tube locations (e.g., TTS, 

TSP, freespan, etc.) 

 Provides ability to alter signal phase and amplitude so that 

performance demonstration tests can include the full range of flaw 

signals that may be encountered in the field

 Allows a reduction in the number of calibration groups, which can 

save set-up time when qualifying data analysis personnel and 

systems
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EPRI SGMP Use of Signal Injection Technology

Applications

Adding data to EPRI performance test databases:

– Qualified Data Analyst (QDA) Test

– Automated Analysis Performance Demonstration 

Database (AAPDD) 

Adding data to existing datasets for Examination Technique 

Specification Sheets (ETSS) 

Developing data to validate locating capabilities of 

automated data analysis systems
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EPRI SGMP Use of Signal Injection Technology

The EPRI eddy current flaw signal library includes 

bobbin probe, rotating probe, and array probe data

– Injected data is included in the EPRI library for these 

probe types

Injected data in the EPRI eddy current flaw signal library 

includes: PWSCC, ODSCC, thinning, structure wear, 

loose-part wear, tube-to-tube wear and loose-parts

Injected data can be analyzed by software programs 

developed by multiple NDE software vendors, including 

Areva, Westinghouse and Zetec
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Ongoing EPRI Research

Eddy Current Simulation Software Development

EPRI has an ongoing research project to develop a 

simulation model which can generate eddy current signals 

representing various SG conditions

– Eddy current signals can be created without the need to 

acquire data using eddy current test equipment

The simulated eddy current signals, once created, can then 

be injected into field data and be used for performance 

testing of data analysis personnel and automated data 

analysis systems
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Automated Analysis Technology Update

Jim Benson, EPRI
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EPRI Automated Data Analysis Workshops

2011 – 1st EPRI Auto Data Analysis Workshop

2015 – 2nd EPRI Auto Data Analysis Workshop

Organization # Attendees 

(2011)

# Attendees 

(2015)

Utilities 16 18

Vendors 25 17

US NRC 15 10

EPRI 6 7

Research 2 2

TOTAL 64 54
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Benefits of Automated Data Analysis

 Increases consistency of degradation detection

Much faster analysis of large volumes of data (e.g., array 

probe data) compared to manual data analysis

Potentially reduces human performance issues

Addresses concerns about future workforce shortages by 

capturing and storing expert knowledge
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Need for Automated SG Data Analysis

Pool of data analysts is shrinking

Supplying data analysts to support outages is challenging

– Seasonal outages (i.e., Spring and Fall) strain data analysis 

resources

Overlapping SG inspections

Potential outage delays

– Reduction in data analyst experience

Many experienced data analysts have or plan to retire 

Overall experience of each data analysis team is reduced
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History of EPRI Research Program for 

Development of Data Analysis Algorithms

 Identified an industry need to develop improved SG eddy 

current data auto analysis capabilities

Began development of automated data analysis algorithms

Shared auto analysis research results with the industry at 

workshops & conferences

Sparked an interest in NDE vendor development of more 

advanced data analysis software

Results on EPRI’s performance test for auto analysis 

(AAPDD) provide evidence of continuous improvement in 

performance over time

Provided EPRI-developed algorithms to SG NDE software 

vendors 



48
© 2017 Electric Power Research Institute, Inc. All rights reserved.

EPRI Auto Analysis Algorithm Development Process

Define Mechanism & Probe Type

Assemble Training Data

Develop Algorithms

Assemble Test Data

Process Training Data

Document Algorithm Validation

Acceptable Results?

Acceptable Results?

Process Test Data

Grade “Blind” Test Data

Revise Algorithm

Revise Algorithm

Yes

Yes

No

No
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Array Probe Signal Processing Example
Stainless Steel Loose Part – ¾” (18mm) above TTS, in contact with 

tube

Segmented image
After median removal and 

moving average filter 

After Cross 

Correlation Filter

Adaptive 

Thresholding

100 KHz Axial Channel, Vertical Component 
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Example: Auto Data Analysis Performance for 

Flaw Detection - Array Probe 

(A) Passing Grade: ≥80% POD at 90% CL

Degradation 

Mechanism 

Category

# 

Tubes

# 

Flaws

# Flaws 

Detected

% Flaws 

Detected

# 

Overcalls 

/ Tube

# 

Overcalls / 

Segment

% 

Correct

Orientn.

POD 

@90

% 

C.L 

Test 

Result 

(A)

Support 

Wear
67 43 43 100% 0.01 0.001 N/A 95% Pass

Freespan 

Axial

ODSCC

7 26 25 96% 1.57 0.098 100% 86%
Pass

Freespan 

ODIGA
6 11 11 100% 0.33 0.021 N/A 81% Pass

TS_Exp 

Circ 

PWSCC

9 18 17 94% 0.56 0.278 100% 80% Pass

TS / TS_Exp 

Axial

PWSCC

33 40 40 100% 0.03 0.015 100% 95% Pass

Ubend Wear 7 11 11 100% 0.43 0.020 N/A 81% Pass

Freespan 

MBM
20 23 23 100% 0.05 0.002 N/A 91% Pass
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Organizations Receiving SGMP Developed Auto 

Data Analysis Algorithms

Zetec 

Areva 

Westinghouse  

Candu Owners Group/Canadian Nuclear Lab  (Canada)

EdF (France)

UNESA (Spain) 

KHNP  (S. Korea)
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Qualification Process for Auto Data Analysis 

Algorithms/Systems
Development of AA 

Algorithms

Acceptable Performance?

Incorporate Algorithms into 

AA Software

AAPDD Qualification 

(Generic)

Acceptable Performance?

Acceptable Performance?

SSPD Qualification          

(Site Specific)

Analyze Plant Data

Lock AA Algorithms

Improve Algorithm

Improve Algorithm

Improve Algorithm
No

No

No

Yes

Yes

Yes
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EPRI PWR SG Examination Guidelines Revision 8

- Auto Data Analysis (Appendix L) Content

Defines requirements for “two-party independent data 

analysis process” 

Defines requirements for “multiple algorithm single 

integrated automated analysis process”

Provides requirements for generic qualification of auto data 

analysis processes

Provides guidance on conducting an SSPD in a “fully 

automated mode”
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EPRI PWR SG Examination Guidelines Revision 8

- Auto Data Analysis (Appendix L) Content

Provides requirements for personnel involved in the various 

setup and implementation aspects of the auto data analysis 

process 

Provides requirements for written procedures to ensure 

quality and integrity of auto analysis results, and system 

configuration 

Provides requirements for monitoring system performance 

during the application of an automated data analysis process
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Two-Party Data Analysis Process for Detection of SG 

Tube Degradation

Data Acquisition

Primary Data                 

Analysis

Resolution Analysts 

Make Final Call

Secondary                         

Data Analysis

Identify Differences in 

Reported Results

 Industry guidelines allow this process to be used for all 

SG tubing materials and can include combinations of 

manual and automated data analysis
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Single-Party Data Analysis Process for Detection of SG 

Tube Degradation

Data Acquisition

Single-Party Auto                      

Data Analysis*

Review Data Analysts 

Review “Selected” Signals

 Industry guidelines allow this process to be used for SG 

tubing materials that have not experienced service-

induced cracking

* Includes a multiple algorithm single integrated automated analysis 

process that utilizes complementary and different algorithms or 

processes
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SG Eddy Current Data Analysis Trends

- Survey Question to SGMP Utility Members 

For each of the 3 most recently completed SG inspections, 

did you perform Manual or Automatic eddy current data 

analysis for Primary Analysis? For Secondary Analysis?

For each of the next 2 planned SG inspections, do you plan 

to perform Manual or Automatic eddy current data analysis 

for Primary Analysis? For Secondary Analysis?

 Instructions for Survey:

– “Manual Analysis” is where a human analyst analyzes raw 

data and reports degradation

– “Auto Analysis” is for degradation using 1) Detection only, 

2) Interactive, or 3) Fully Automated Modes 
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SG Eddy Current Data Analysis Trends

- Survey Respondents  

Utilities representing 62 of 65 (95%) US PWRs responded

– 43 plants with Alloy 690TT tubing

– 16 plants with Alloy 600TT tubing

– 3 plants with Alloy 600MA tubing
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SG Eddy Current Data Analysis Trends

Note: Any changes in the number of plants from one inspection to the next could be due to: i) Permanent plant shutdown, ii) 

Tubing material change (SG replacement) or iii) New plant operation.
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SG Eddy Current Data Analysis Trends
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SG Eddy Current Data Analysis Trends
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Tubing material change (SG replacement) or iii) New plant operation.
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SG Eddy Current Data Analysis Trends
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SG Eddy Current Data Analysis Trends

16 16 16 16 16

0 0 0 0 0

N-2:  PAST 
INSPECTION

N-1:   PAST 
INSPECTION

N: RECENT 
INSPECTION

N+1: FUTURE 
INSPECTION

N+2: FUTURE 
INSPECTION

N
O

. 
O

F
 P

L
A

N
T

S

INSPECTION SEQUENCE

PRIMARY DATA ANALYSIS I - 600 TT (US)

Auto

Manual

Note: Any changes in the number of plants from one inspection to the next could be due to: i) Permanent plant shutdown, ii) 

Tubing material change (SG replacement) or iii) New plant operation.



64
© 2017 Electric Power Research Institute, Inc. All rights reserved.

SG Eddy Current Data Analysis Trends
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SG Eddy Current Data Analysis Trends
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SG Eddy Current Data Analysis Trends
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Survey Conclusions

The observed trend is an increase in the number of US 

plants that are implementing auto data analysis in place of 

manual data analysis for one or more of the data analysis 

teams

For the 16 Alloy 600TT plants in the survey

– 3 plants have been performing Manual/Manual analysis and 13 have 

been performing Manual/Auto analysis 

– This same breakdown of analysis processes is planned in the future

Alloy 690TT

– Looking ahead 2 inspections (3 to 12 years, depending on the plant), 

37% (15 of 41) of the 690TT plants expect to be performing single-

party auto data analysis
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Industry Response to NRC Feedback on Auto Data 

Analysis

The NRC provided questions regarding auto analysis 

following the 2011 and 2015 workshop

At the 2015 EPRI SG Automated Data Analysis Workshop, 

the industry provided responses to address some of the 

NRC questions from the 2011 Workshop.

Some of the NRC questions have been addressed in Rev 8 

of the EPRI SG Exam Guidelines 

The remaining questions are being addressed by ongoing 

EPRI research projects

The industry will provide the NRC a document with all 

questions answered
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Conclusions

The development and implementation of auto data analysis 

tools has improved the quality of the SG tube inspections

The observed trend is an increase in the number of US plants 

that are implementing auto data analysis in place of manual 

data analysis for one or more of the data analysis teams

EPRI plans to continue research to:

– Develop additional technical justification for broadening the use of 

single-party auto data analysis

– Address NRC questions related to automated data analysis processes 
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Standing Agenda Items

Helen Cothron, EPRI
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Summary of Recently Published Reports
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Eddy Current Array Probe Documentation for 

Examination Technique Equivalency (3002010707- Aug 

2017) 

The current process for determining whether site techniques 

are equivalent to EPRI-qualified techniques involves 

evaluating each of the essential variables separately and 

providing justification that site essential variables will not 

degrade probability of detection or sizing performance. 

This report provides a full system equivalency process

– Evaluating the entire system rather than each component
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Chemistry Knowledge Transfer (3002010461 – Aug 

2017)

Materials to assist utility personnel in making a wide range of 

decisions related to PWR chemistry optimization.

– History of steam generator tube degradation

– Chemical mitigation of steam generator tube degradation

– Iron transport

– Steam generator thermal performance
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SGMP:  Investigation of Onset of In Plane Fluid Elastic 

Instability in Air Flow (3002010355 – July 2017)

Prior to performing FIV experiments in two-phase flow, the 

onset of IP FEI in air flow was investigated. 

– Various parameters were tested, such as flow velocity, clearance 

between anti vibration bars (AVB) and tubes, the number of the AVBs

This report describes the results from air flow experiments. 

Specifically, the conditions with susceptibility to the onset of 

IP FEI are a result of interest.

Findings of this report will be used for the next phase 

experiments with two-phase freon flow, which will simulate 

operating conditions of the steam generators.
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SGMP:  Summary of 2016 Research into Lead Stress 

Corrosion Cracking Trends-Effect of Applied Potential 

on Alloy 690TT and pH on Alloy 800 (3002010397 – July 

2017)

To understand the relationship between the susceptibility of 

steam generator tubing and operational conditions, testing 

was performed using a variety of conditions to determine 

whether lead stress corrosion cracking occurs. 

 In 2016, work was completed evaluating the effect of applied 

potential on Alloy 690TT and the effect of pH on Alloy 

800NG. 

The results of testing can be used to justify the 

recommended operating parameters for plants. This 

research will be incorporated into future revisions of the 

EPRI PWR Secondary Water Chemistry Guidelines.
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Status of Industry Guidelines
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Guideline Title Current 

Rev #

Report # Last Pub 

Date

Imple-

mentation 

Date(s)

Interim 

Guidance

Review 

Date

Comment

SG Integrity 

Assessment 

Guidelines

4 300200757

1

June

2016

8/31/17

2020

EPRI SG In Situ 

Pressure Test 

Guidelines

5 300200785

6
Nov

2016

8/31/17
2020

PWR SG 

Examination 

Guidelines

8 300200757

2

June

2016

8/31/17

2020

PWR SG Primary-

to-Secondary 

Leakage 

Guidelines

4 1022832 Sept 

2011

4/11/2012 

7/11/2012

None 2015 Rev 5 in 

progress

SGMP Industry Document Status and Revision 
Schedule
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Guideline Title Current 

Rev #

Report # Last Pub 

Date

Imple-

mentation

Date(s)

Interim 

Guidance

Review 

Date

Comments

PWR Primary Water 

Chemistry 

Guidelines

7 3002000505 April 

2014

1/28/2015 None 2019

PWR Secondary 

Water Chemistry 

Guidelines

7 1016555 Feb 2009 8/20/09 

11/20/09

SGMP-IG-

13-01

SGMP-IG-

14-01

TBD Rev 8 complete 

- Publication 

planned for 

Sept. 2017

Steam Generator 

Management 

Program 

Administrative 

Procedures

4 3002005168 March 

2015

12/9/15 None N/A Revision in 

progress

Steam Generator 

Degradation Specific 

Flaw Handbook

2 3002005426 Nov 

2015

N/A None N/A

SGMP Industry Document Status and Revision 
Schedule
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Interim Guidance

No interim guidance has been issued since the last meeting
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NEI 03-08 Deviations 

One short term deviation will be deleted after plant’s first in-

service inspection fall 2017

– Steam Generator Examination Guidelines, R7

– Preservice inspection prior to plant hydro
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No Significant Recent Operating 

Experience
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NRC Comments
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Acronyms
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Acronyms

• AAPDD – Auto Analysis Performance Demonstration 

Database

• CL – Confidence Limit

• DUS – Data Union Software

• EPRI – Electric Power Research Institute

• ETSS – Examination Technique Specification Sheet

• IP FEI – In Plane Fluid Elastic Instability

• IG – Interim Guidance

• ISI – Inservice Inspection

• LCO – Limiting Condition of Operation

• MA – Mill Annealed 

• MBM – Manufacturing Burnish Mark
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Acronyms

• NDE – Non Destructive Examination

• NEI – Nuclear Energy Institute

• NRC – Nuclear Regulatory Commission

• ODIGA – OD Intergranular Attack

• ODSCC – Outside Diameter Stress Corrosion Cracking

• PAA – Polyacrylic Acid

• POD – Probability of Detection

• PSI – Preservice Inspection

• PWR – Pressurized Water Reactor

• PWSCC – Primary Water Stress Corrosion Cracking

• SCC – Stress corrosion cracking

• SG – Steam Generator



86
© 2017 Electric Power Research Institute, Inc. All rights reserved.

Acronyms

• SGMP – Steam Generator Management Program

• SGTF – Steam Generator Task Force

• SSPD – Site Specific Performance Demonstration

• TBD – To Be Determined

• TSP – Tube Support Plate

• TS-EXP – Tubesheet Expansion

• TT – Thermally treated

• TW - Throughwall

• US – United States
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Together…Shaping the Future of Electricity


