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1. Introduction 
Flow-Accelerated Corrosion (FAC) is a form of material degradation that results in 
thinning of the inside pipe wall in carbon steel piping and fittings under certain flow and 
chemistry conditions.  If undetected, FAC may result in piping rupture and subsequent 
fatalities, injuries, equipment damage, unplanned plant shutdown, and transients that pose 
undesirable challenges to plant operators.  Consequently, all US nuclear plants, including 
Indian Point, have FAC programs in place to detect and mitigate FAC before piping 
failure in accordance with Generic Letter 89-08 [7.1]. 

An effective FAC program includes three key elements: the System Susceptibility 
Evaluation (SSE), which defines and controls the program scope; the CHECWORKS 
computer model, which predicts wear rates for every modeled component; and the 
Susceptible Non-Modeled (SNM) Program, which prioritizes non-modeled but 
susceptible lines according to FAC potential. 



CSI TECHNOLOGIES, INC. Indian Point 3 FAC System Susceptibility Evaluation (SSE) 

Report No. 0700.104-17, Revision 2  Page 3 of 19 

2. Purpose 
This document contains the development and results of an FAC System Susceptibility 
Evaluation (SSE) for Indian Point Energy Center Unit 3.  Each plant system, subsystem, 
and line is classified as either susceptible or non-susceptible to FAC.  Susceptible piping 
forms the scope of the Indian Point FAC program, while non-susceptible piping is 
excluded from the FAC program.  Susceptible piping is further categorized as either 
modelable in the EPRI computer program CHECWORKS Steam/Feedwater Application 
(SFA) or non-modelable.  Susceptible Non-Modeled (SNM) piping falls outside the 
capabilities of CHECWORKS SFA. 

The purpose of this document is to: 

• Define the scope of the Flow-Accelerated Corrosion (FAC) program. 

• Identify all plant lines to be modeled in the EPRI computer program 
CHECWORKS Steam/Feedwater Application (SFA). 

• Identify all plant lines that form the scope of the Susceptible Non-Modeled 
(SNM) program. 
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3. Scope 
The scope of this System Susceptibility Evaluation is all plant piping, which includes 
piping in all systems, subsystems, and lines. This document reflects the current operating 
status of the plant.  Periodic review and update of this document is recommended by 
EPRI’S “Recommendations for an Effective Flow-Accelerated Corrosion Program,” 
NSAC 202L [7.2]. 

Section 4 of this document contains a record of all assumptions made.  Section 5 
describes the methodology employed in this analysis.  The results obtained are 
documented in Section 6 and in the Appendices.  Finally, Section 7 includes a list of all 
references used in this analysis. 
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4. Assumptions 

4.1. General Assumptions 
The following assumptions apply to all plant systems, subsystems, or lines. 

4.1.1. Piping with nominal pipe size less than or equal to 2” is assumed to be 
socket welded.  Likewise, lines over 2” in diameter are assumed butt-
welded. 

4.1.2. Wherever pipe class is unknown, carbon steel material is assumed. 

4.1.3. If a portion of a system, subsystem, or line is susceptible, then the entire 
system, subsystem, or line is considered susceptible.  An exception is 
made for lines where valves are the only susceptible components.  Since 
valves are inspected by the Preventative Maintenance or Corrective 
Action programs, they are considered outside the FAC program. 

4.1.4. Lines on the Indian Point P&IDs [7.3] containing normally closed valves 
are assumed to operate less than 2% of the time.  Likewise, lines 
containing valves that are normally open are assumed to operate greater 
than 2% of the time.  This assumption is used when specific valve 
information is not found in the System Descriptions [7.4] or in 
correspondence with Indian Point plant personnel [7.5]. 

4.1.5. It is assumed that no normally closed valves leak, unless confirmed 
otherwise by plant operating history. 

4.1.6. Lines that exist in non-susceptible systems or subsystems are excluded 
from further analysis on the system or subsystem level, respectively.  
These lines may or may not appear in the Appendices. 

4.2. System, Subsystem, and Line Specific Assumptions 
Assumptions and susceptibility decisions made specifically for a single system, 
subsystem, or line appear in the Comments field of the Susceptibility Evaluation 
reports in the Appendices. 

4.2.1. Instrumentation, level control lines, and indicator lines are assumed to 
have insufficient flow to be susceptible to FAC. 

4.2.2. Floor drains, miscellaneous capped drain and vent lines, and 
miscellaneous vent lines to the atmosphere are assumed to have 
insufficient flow to be susceptible to FAC (or operate infrequently). 

4.2.3. Multiple line names are used for the same line in cases where 
susceptibility changed along the line and in cases where relationships to 
CHECWORKS are simplified by separating sections of lines. 
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4.2.4. The supply and return headers to the OSB building, line numbers 
3-UH-178 and 3-UH-177, are continued on a drawing that could not be 
located by Indian Point personnel [7.5.3].  It was concluded that the 
continuations of these lines, as well as any lines fed by these headers, 
should be considered FAC-susceptible until proven otherwise. 
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5. Methodology 
The methodology employed in this analysis consisted of a number of successive steps.  
Each step is explained in detail in the following sections.  A flowchart of the 
methodology used is included in the Figure 5.1. 

Each plant system, subsystem, and line was reviewed against FAC susceptibility criteria 
and CHECWORKS modelability criteria (as defined in Section 5.1 and Section 5.2) to 
determine its susceptibility category.  If an entire system or subsystem was determined to 
be non-susceptible, a line-by-line review was not conducted; however, where that was not 
the case, each line was evaluated and categorized accordingly and individually. 

 

Excluded
No further
evaluation

Yes

Can be Modeled in
CHECWORKS

SNM Program
CHECWORKS

Modeled NoYes

Figure 5.1  Susceptibility Evaluation Methodology
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5.1. Susceptibility Exclusion Criteria 
The criteria used to determine susceptibility to FAC was taken from Section 4.2 
of EPRI NSAC 202L [7.2].  Systems, subsystems, and/or lines are not considered 
susceptible to FAC if one or more of the conditions discussed below apply. 

5.1.1. FAC Resistant Material 
Stainless steel or low-alloy steel with chromium content equal or greater 
than 1.25% is FAC-resistant [7.2 and 7.6].  Lines or systems made or 
replaced with such materials are not sufficiently susceptible to FAC to 
warrant further analysis.  It should be noted, however, that resistance to 
FAC does not ensure against other corrosion mechanisms such as 
cavitation or impingement.  Therefore, even if components are replaced 
with FAC-resistant material, the root cause of wear should be determined 
before excluding the replaced components from the inspection program. 

Wholesale replacement of a line with FAC resistant material would cause 
that line to be excluded from the FAC program.  However, if one 
component on a line is susceptible, then the whole line was considered 
susceptible. 

Piping material was obtained from the Piping Specifications [7.7], P&IDs 
[7.3], and the Indian Point isometric drawings [7.8]. 

5.1.2. Superheated Steam 
Piping which transports superheated steam with no moisture content is 
classified as non-susceptible.  According to EPRI’s “Recommendations 
for an Effective Flow-Accelerated Corrosion Program”, FAC is known to 
occur only under flowing water or wet steam conditions, and has not been 
documented in superheated steam piping [7.2]. 

The PEPSE Model [7.9] was used as the primary source of operating 
condition information. Secondary information was found in the Piping 
Specification [7.7]. 

5.1.3. Single-Phase Piping at Low Temperature 
Piping with single-phase flow and an operating temperature below 200oF 
does not experience FAC and is classified as non-susceptible.  No 
temperature exclusion exists for two-phase lines [7.2].  Other degradation 
mechanisms, such as cavitation, may occur at low temperatures but such 
mechanisms are outside the scope of this analysis. 

Operating temperature was obtained from the PEPSE Model [7.9] as a first 
priority, followed by the operating conditions found in the Piping 
Specification [7.7]. 

5.1.4. Low Operating Frequency 
Piping that operates less than 2% of the plant operating time was deemed 
non-susceptible.  In general, such piping does not experience the amount 
of flow required to make FAC a legitimate concern and is excluded from 
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further analysis in favor of piping with greater FAC susceptibility.  Piping 
in this category includes lines with normally closed valves and those 
feeding or emerging from equipment which operate less than 2% of the 
plant operating time. 

Exceptions to this rule are made when the operating frequency may be 
low, but the service is especially severe [7.2]. 

All lines excluded due to infrequent operation would be susceptible to 
FAC if operating frequency is increased above the 2% threshold.  
Therefore, if operating frequency is increased, these lines should be 
reviewed for inclusion into the FAC Program. 

Operating frequency was determined through information found in the 
System Descriptions [7.4], responses to questions posed to Indian Point 
personnel [7.5], and by valve position on the P&IDs [7.3].  See 
Assumption 4.1.4 for more details. 

5.1.5. Combination Single-Phase Piping with Low Temperature and 
Operating Frequency 
This category is a derivative of the two previous susceptibility criteria 
described in Sections 5.1.3 and 5.1.4.  It may be used for a system, 
subsystem, and/or a line that operates >2% of total plant operating time 
but only occasionally (<2% of the time) will the temperature of the single-
phase fluid, within the piping, exceed 200°F.  Thus, piping containing a 
single-phase flow that operates less than 2% of the time above 200°F is 
classified as non-susceptible to FAC. 

5.1.6. Non-Water/Steam Piping 
Piping that transports fluids other than water or steam, such as air or oil, is 
not susceptible to FAC. 

5.1.7. Dissolved Oxygen Concentration 
Lines containing water with high levels of dissolved oxygen (typically 
greater than 1000 ppb) are considered immune to FAC and can be 
excluded from further analysis [7.2].  Systems normally meeting this 
criterion include Service Water, Circulating Water, and Fire Protection. 

5.1.8. Low or No Flow 
While instrumentation and/or sensing lines may operate continuously, they 
experience very limited fluid flow.  Such piping does not experience the 
amount of flow required to make FAC a legitimate concern and is 
excluded from further analysis in favor of piping with greater FAC 
susceptibility. 

5.1.9. Non-Piping 
Systems that do not contain piping (e.g. computer system) are excluded 
from the FAC program. 
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5.1.10. Piping Removed from Service 
Piping that has been removed from service and capped is excluded from 
the FAC program.  Degradation mechanisms may occur in such piping, 
but for Flow-Accelerated Corrosion to occur, flow is required [7.2]. 

 

Table 5.1 provides a summary of the FAC susceptibility exclusion parameters 
discussed in this section.  Also provided is the abbreviation used for each 
criterion. 

Table 5.1 Susceptibility Exclusion Criteria 

Abbreviation Reason Description 

EM Material Excluded due to FAC-resistant Material 

EQ Superheated 
Excluded due to high steam Quality 
(superheated steam) 

ET 
Single Phase, 

T<200°F 
Excluded due to Temperature  

EI Time <2% 
Excluded due to Infrequent operation (note: 
would be FAC susceptible if operated at a 
higher frequency) 

EC 
Single Phase, 

T>200°F for time<2% 

Excluded due to a Combination of 
infrequent operation above temperature 
threshold 

EW Non-water/steam Excluded due to no Water or steam present 

EO High D.O. 
Excluded due to dissolved O2 content >1000 
ppb 

EF Low or No Flow Excluded due to Low or No Flow 

EP Non-Piping 
Excluded due to no Piping components 
present 

ER Pipe Removed 
Excluded due to Removal of piping from 
service 

 

5.2. Susceptible Non-Modeled (SNM) Criteria 
Each line that is not excluded due to criteria listed in Table 5.1 is determined to be 
susceptible to FAC.  An explicit determination of suitability for CHECWORKS 
modeling was made for these lines.  For each line that is susceptible but 
unsuitable for modeling, the basis for that determination was recorded.  Lines are 
determined to be non-modelable in CHECWORKS if one or more of the 
conditions discussed below apply. 

5.2.1. Weld Type 
Lines with socket-welded fittings are classified as non-modelable.  Almost 
all small bore lines (less than or equal to 2” in diameter) are constructed 
using socket-welded fittings.  The socket weld uses a fit-up gap of variable 
size.  This gap can greatly impact turbulence in piping, which in turn has a 



CSI TECHNOLOGIES, INC. Indian Point 3 FAC System Susceptibility Evaluation (SSE) 

Report No. 0700.104-17, Revision 2  Page 11 of 19 

significant impact on wear rate.  Since the size of the fit-up gap is 
unknown, CHECWORKS cannot accurately predict wear for socket-
welded components [7.10]. 

For this analysis, all small bore lines were considered socket-welded and 
therefore non-modelable (see 4.1.1).  In addition, the extremely large 
linear footage of small-bore lines and the often unknown thermodynamic 
conditions combine to make detailed modeling of small-bore piping 
inefficient and sometimes inaccurate. 

5.2.2. Unknown Operating Conditions 
In cases where operating conditions cannot be accurately obtained or 
calculated, precise modeling cannot be performed.  In addition to 
chemistry, CHECWORKS requires a value for flow, frequency of 
operation, and two thermodynamic values (pressure, temperature, quality, 
or enthalpy) to predict wear.  The PEPSE Model was the primary source 
of flow and thermodynamic conditions [7.9].  Thermodynamic conditions 
were also obtained from the operating conditions found in the Piping 
Specification [7.7].  Operating frequency was determined by valve 
position and flow rate information on the P&IDs [7.3], from information 
found in System Descriptions [7.4], and through responses to questions 
posed to Indian Point personnel [7.5]. 

Where operating conditions were unknown or varied, the lines are 
classified as SNM. 

5.2.3. Conditions outside CHECWORKS Modeling Capabilities 
Lines that operate with conditions outside of CHECWORKS modeling 
capabilities are considered SNM.  For example, lines with entrained 
moisture or vent lines containing non-condensable gases are classified as 
non-modelable. 

5.2.4. Visually Inspected Lines 
Lines that are visually inspected during outages do not require modeling.  
For many plants, this criterion applies to the Turbine crossunder piping. 

5.2.5. Localized FAC Susceptibility 
Lines that are classified as FAC susceptible only at a single location are 
deemed non-modelable.  Examples include carbon steel nozzles and 
valves in a low alloy line. 

5.2.6. High Steam Quality 
Lines that contain very high quality (but not superheated) steam are 
classified as SNM.  Modeling such lines is of little value as 
CHECWORKS predictions would be trivial. 

The PEPSE Model [7.9] was used as a primary source of steam quality.  
The Pipe Specification [7.7] was used as a secondary source. 
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Table 5.2 provides a summary of the CHECWORKS model exclusion parameters 
discussed in this section.  Also provided is the abbreviation used for each 
criterion. 

Table 5.2 CHECWORKS Model Exclusion Criteria 

Abbreviation Reason Description 

NS Socket-welded Non-modeled due to Socket-welds 

NC Unknown conditions 
Non-modeled due to unknown or varying 
operating Conditions 

NM 
Conditions outside 

CHECWORKS 
modeling capabilities 

Non-modeled due to conditions outside 
CHECWORKS Modeling capabilities 

NV Visual inspections Non-modeled due to Visual inspections 

NL Localized FAC 
Non-modeled due to Localized FAC 
susceptibility 

NQ High Steam Quality 
Non-modeled due to high steam Quality 
resulting in CHECWORKS predictions of 
little value 
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6. Results 
The following sections contain a description of the data found in the appendices. 

6.1. System Susceptibility Evaluation 
The results of the System Susceptibility Evaluation appear in Appendix A, which 
lists all plant systems and classifies each as susceptible or non-susceptible to 
FAC.  For those deemed non-susceptible, the reason for exclusion from the FAC 
program is provided.  The following fields appear in this report. 

6.1.1. System Code 
This field contains the common designation for the system. 

6.1.2. System Name 
This field contains a brief description or name of the system. 

6.1.3. Susceptible? 
This field states if the system is FAC susceptible. 

6.1.4. Exclusion Criteria (Excl. Crit.) 
This field contains the reason why the system is non-susceptible to FAC 
(see Table 5.1). 

6.1.5. Comments 
Pertinent information about the system appears in this field. 

6.1.6. Reference 
References used in determining susceptibility appear in this field. 

6.2. Subsystem Susceptibility Evaluation 
Susceptible systems were divided into subsystems by grouping lines of similar 
function.  The results of the Subsystem Susceptibility Evaluation appear in 
Appendix B, where each subsystem included in a susceptible system is evaluated 
for its FAC susceptibility.  For those deemed non-susceptible, the reason for 
exclusion from the FAC program is provided.  The following fields appear in this 
report. 

6.2.1. Subsystem Number 
This field contains the number of the subsystem, where a subsystem is a 
subset of the system piping with similar operating parameters.  Subsystem 
names were created for this evaluation and include the unit number, 
common system designation and a sequential number in the following 
format. 

A-BBBB-CC 

A Unit Number 
BBBB System Abbreviation 
CC Sequential Number 
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Example: 3-BFD-01, 3-3EX-02, 3-5EST-01 

6.2.2. Subsystem Name 
This field contains the name of the subsystem preceded by the system 
(represented by the system code) that it falls into. 

6.2.3. Subsystem Boundary 
A description of the lines which are grouped in this subsystem is shown 
here. 

6.2.4. Flow Diagram (P&ID) 
This field lists the flow diagram(s) on which the subsystem is found. 

6.2.5. FAC Susceptible? (FAC. Sus.?) 
This field states if the subsystem is FAC susceptible. 

6.2.6. Exclusion Criteria (Excl. Crit.) 
This field contains the reason the subsystem is non-susceptible to FAC 
(see Table 5.1). 

6.2.7. Comments 
Pertinent information about the subsystem appears in this field. 

6.2.8. Reference 
References used in determining susceptibility appear in this field. 

6.3. Line Susceptibility Evaluation 
Lines in FAC susceptible systems were placed into one of three categories: 

• Excluded lines (non-susceptible) 

• Susceptible lines to be modeled in CHECWORKS 

• Susceptible non-modeled (SNM) lines 

Appendix C contains the results of the line susceptibility evaluation for Indian 
Point Energy Center.  Appendix C is organized into sections with Section A 
listing CHECWORKS modeled lines, Section B listing SNM program lines, and 
Section C listing excluded lines.  For SNM lines, the reason for exclusion from 
the CHECWORKS model is provided.  For excluded lines, the reason for 
exclusion from the FAC program is provided.  Not every line in a non-susceptible 
subsystem was explicitly analyzed and therefore only selected lines will appear in 
the report (see Section 4.1.6). 

The following fields appear in this report. 

6.3.1. Line Number 
Indian Point does not maintain a complete piping line list. Therefore, line 
names needed to be created. The majority of main piping lines, depending 
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on susceptibility, were assigned a unique Line Number.  The naming 
convention follows a format which includes unit number, system 
abbreviation, a sequential number, and, if necessary, a section designator 
used either for parts of the same line with different susceptibility 
characteristics or specifications or for preventing duplicate line names: 

A-BBBB-CCC-D 

A Unit Number 
BBBB System Abbreviation 
CCC Sequential Number 
D Section Designator 

 
Examples: 3-2EX-019, 3-MS-093-A, 3-SB-020, 3-5EST-074-C 

6.3.2. Size 
The diameter, in inches, of the majority of the line is listed here. 

6.3.3. Flow Diagram (P&ID) 
This field lists the flow diagram(s) on which the line is found. 

6.3.4. Susceptibility Category (Sus. Cat.) 
The susceptibility category is listed in this field.  Table 6.1 defines the 
three susceptibility categories. 

Table 6.1 Susceptibility Categories 

Abbreviation Category 

M CHECWORKS Modeled 

S Susceptible non-modeled (SNM) 

E Excluded from the FAC program (non-susceptible) 

 

6.3.5. Model Exclusion Criteria (Mod. Ex. Crit.) 
This field appears only for SNM lines.  It contains the reason each SNM 
line is not modeled in CHECWORKS (see Table 5.2). 

6.3.6. Susceptibility Exclusion Criteria (FAC Ex. Crit.) 
This field appears only for excluded lines.  It contains the reason each 
excluded line is non-susceptible to FAC (see Table 5.1). 

6.3.7. Comments 
Pertinent information about the line appears in this field. 

6.3.8. Reference 
References used in determining susceptibility or modelability appear in 
this field. 
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6.3.9. Line Description 
This field contains a description of the line. 

6.4. Color-Coded Flow Diagrams 
Flow diagrams of all FAC susceptible systems addressed in this document are 
included in the Color-Coded Flow Diagrams.  The flow diagrams are color-coded 
based upon FAC susceptibility category and labeled to indicate line numbers.  
Line numbers were added to the flow diagrams.  See the Color-Coded Flow 
Diagrams Document 0700.104-19 for the color-code convention. 

6.5. Revision History 
Changes made for each revision of this report are documented in Appendix D. 

6.6. Industry FAC Experience Table 
Attachment A contains a table of important industry FAC events.  This table was 
used as an aide in determining FAC susceptibility. 

6.7. FAC-Susceptible Lines Containing Orifices 
As a subtask of the project, a list of FAC-susceptible lines containing orifices was 
gathered and is shown in Table 6.2 below. 

Table 6.2 FAC Susceptible Lines Containing Orifices 

Line Number Line Description P&ID Coord. 
3-AS-001 Aux Steam to RS-UH-1 9321-F-41443 E2 
3-AS-003 Aux Steam to RS-HC-2 9321-F-41443 D5 
3-AS-004 Aux Steam to RS-HC-4 9321-F-41443 D5 
3-AS-005 Aux Steam to RS-HC-1 9321-F-41443 C5 
3-AS-006 Aux Steam to RS-HX-1 9321-F-41443 D3 
3-AS-007 Aux Steam to RS-HC-3 9321-F-41443 E5 
3-AST-104 Aux Steam to and from AST-10 9321-F-27273 D6 
3-AST-122 Aux Steam thru AST-12 to Cond Receiver 9321-F-27273 F4 
3-AST-133 Aux Steam thru AST-21 to Cond Receiver 9321-F-27273 F5 
3-AST-134 Aux Steam thru AST-20 to Cond Receiver 9321-F-27273 E4 
3-AST-138 Aux Steam thru AST-13 9321-F-27273 D5 
3-AST-139 Aux Steam thru AST-14 9321-F-27273 D5 
3-AST-140 Aux Steam thru AST-15 9321-F-27273 D4 
3-AST-141 Aux Steam thru AST-16 9321-F-27273 D4 
3-AST-142 Aux Steam thru AST-17 9321-F-27273 D3 
3-BD-048 Blowdown Tank vent to Atmosphere 9321-F-27293 F1 

3-BD-055 
SG Blowdown from Orifice upstream of Heat 
Exchanger #4 (A and B) 9321-F-24063 H6 

3-BD-070 SG Blowdown to SGBDIX-1 9321-F-24063 E4 

3-BD-085 
SG Blowdown to SGBDIX-2 downstream of 
SGBDIX-1  drain 9321-F-24063 D5 

3-BD-086 
SG Blowdown to SGBDIX-3 downstream of 
SGBDIX-1  and SGBDIX-2 drain 9321-F-24063 C5 

3-CD-007 Condensate to Steam Generator Blowdown HE #3 9321-F-20183 Sheet 2 D2 
3-CD-032 Condensate from Header to BFP No. 31 9321-F-20183 Sheet 2 B4 
3-CD-033 Condensate from Header to BFP No. 32 9321-F-20183 Sheet 2 B4 
3-HD-001 #31 HDP to Heater Drain Pump Header 9321-F-20223 Sheet 1 C4 
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Line Number Line Description P&ID Coord. 
3-HD-002 #32 HDP to Heater Drain Pump Header 9321-F-20223 Sheet 1 C5 
3-MS-149 Main Steam Stop Valve drain to 33 Cond.  9321-F-20173 A5 
3-MS-150 Main Steam Stop Valve drain to 33 Cond.  9321-F-20173 B5 
3-MS-151 Header to 33 Cond. 9321-F-20173 A4 
3-MSD-013 Reheater Drain Tank 31A Drain to Header 9321-F-20233 Sheet 1 C3 
3-MSD-014 Reheater Drain Tank 32A Drain to Header 9321-F-20233 Sheet 1 C6 
3-MSD-015 Reheater Drain Tank 33A Drain to Header 9321-F-20233 Sheet 1 D6 
3-MSD-022 Reheater Drain Tank 31B Drain to Header 9321-F-20233 Sheet 2 F2 
3-MSD-023 Reheater Drain Tank 32B Drain to Header 9321-F-20233 Sheet 2 D3 
3-MSD-024 Reheater Drain Tank 33B Drain to Header 9321-F-20233 Sheet 2 D2 
3-MSD-088 MS Drain Tank 31B Drain to Heater Drain Tank 9321-F-20233 Sheet 2 E8 
3-MSD-089 MS Drain Tank 32B Drain to Heater Drain Tank 9321-F-20233 Sheet 2 E8 
3-MSD-090 MS Drain Tank 33B Drain to Heater Drain Tank 9321-F-20233 Sheet 2 E8 

3-PD-032 
Moisture Preseparator 1B to Separation Chamber 
header 9321-F-20223 Sheet 1 H4 

3-PD-033 
Moisture Preseparator 1A to Separation Chamber 
header 9321-F-20223 Sheet 1 H4 

3-PD-034 
Moisture Preseparator 2B to Separation Chamber 
header 9321-F-20223 Sheet 1 H5 

3-PD-035 
Moisture Preseparator 2A to Separation Chamber 
header 9321-F-20223 Sheet 1 H6 

3-SBF-006 Service Boiler Feed Pump 31 Low Flow Recirc line 9321-F-41293 F4 
3-SBF-007 Service Boiler Feed Pump 32 Low Flow Recirc line 9321-F-41293 F3 
3-UH-001 Aux Steam to Air Purge Heating Coils 9321-F-40573 E6 
3-UH-220 Condensate Transfer Pump 31 Low Flow Recirc line 9321-F-41293 B2 
3-UH-221 Condensate Transfer Pump 32 Low Flow Recirc line 9321-F-41293 C3 

3-UHT-018 
Aux Steam from RS-UH-1 thru steam trap UH-T-397 
to Cond Receiver header 9321-F-41443 G6 

3-UHT-019 
Aux Steam from RS-HC-2 thru steam trap UH-T-
409-2 to Cond Receiver header 9321-F-41443 G8 

3-UHT-020 
Aux Steam from RS-HC-4 thru steam trap UH-T-
409-4 to Cond Receiver header 9321-F-41443 F8 

3-UHT-021-A 
Aux Steam from RS-HC-3 thru steam trap UH-T-
409-3 to Cond Receiver header 9321-F-41443 D8 

3-UHT-022-A 
Aux Steam from RS-HC-1 thru steam trap UH-T-
409-1 to Cond Receiver header 9321-F-41443 C8 

3-UHT-023-A 
Aux Steam from RS-HX-1 thru steam trap UH-T-
408-3 to Cond Receiver header 9321-F-41443 B8 

3-UHT-228 
Main Steam leak thru Steam Trap UH-T-11 to 
House Service Boiler Condensate Return Tank 9321-F-41283 B4 
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7. References 
7.1. “Erosion/Corrosion-Induced Pipe Wall Thinning”, Generic Letter 89-08, U.S. 

Nuclear Regulatory Commission (NRC), May 2, 1989. 

7.2. “Recommendations for an Effective Flow-Accelerated Corrosion Program,” EPRI 
NSAC 202L-R3, 1011838, May 2006. 

7.3. Indian Point Piping and Instrumentation Diagrams. 

System (Drawing Title) P&ID # Rev # 
Flow Diagram Symbols 9321-D-20163 6 
Main Steam System 9321-F-20173 70 

Condensate and Boiler Feed Pump System 
9321-F-20183 

Sheet 1 60 

Condensate and Boiler Feed Pump System 
9321-F-20183 

Sheet 2 25 
Boiler Feedwater System 9321-F-20193 57 

Extraction Steam System 
9321-F-20203 

Sheet 1 7 

Extraction Steam System 
9321-F-20203 

Sheet 2 27 

Heater Vents and Drains 
9321-F-20223 

Sheet 1 34 

Heater Vents and Drains 
9321-F-20223 

Sheet 2 9 

Moisture Separator/Reheater Vents and Drains 
9321-F-20233 

Sheet 1 25 

Moisture Separator/Reheater Vents and Drains  
9321-F-20233 

Sheet 2 13 
Boiler Feed Pump Vents and Drains 9321-F-20243 15 

Extraction Steam Traps 9321-F-20313 19 
Main Steam Traps 9321-F-20413 25 
Main Steam Traps 9321-F-20423 12 
Steam Generator Blowdown Recovery System 9321-F-24063 11 
Auxiliary Steam System 9321-F-27273 28 
Steam Generator Blowdown 9321-F-27293 32 
Auxiliary Steam Supply System 9321-F-40573 27 
Auxiliary Steam Supply System 9321-F-41283 13 
Auxiliary Steam Supply System 9321-F-41293 11 
Auxiliary Steam System 9321-F-41443 5 
Auxiliary Steam System 9321-F-41553 3 
Auxiliary Steam System 9321-F-41563 3 
Auxiliary Boiler/Reboiler Steam System 9321-F-41573 4 
Gland Steam System B237144-4  

Gland Steam System 
9321-05-FP-

2355  
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7.4. Indian Point System Descriptions. 

System Name SD No. 
Steam Generators 1.2 
Main and Reheat Steam 18.0 
High Pressure and Low Pressure Steam 
Dumps 18.1 
Extraction Steam Vents and Drains 19.0 
Condensate 20.0 
Main Feedwater 21.0 
Steam Generator Water Level Control 21.1 
Main Turbine & Generator Support Systems 26.1 

Auxiliary Steam System 29.1 

House Service Boiler 29.11 

7.5. Electronic correspondence between CSI and Indian Point personnel (see 
Attachment B). 
7.5.1. Email from Chris Pott (CSI) to Ian Mew(IPEC) regarding information 

requests, dated 10/2/2009. 
7.5.2. Conversation between Ian Mew (IPEC) and Chris Pott (CSI) regarding 

responses to information requests, dated 11/5/2009. 
7.5.3. Conversation between Ian Mew (IPEC) and Chris Pott (CSI) regarding a 

missing P&ID, dated 11/17/2009. 

7.6. EPRI, Flow-Accelerated Corrosion in Power Plants, B. Chexal et al, EPRI TR-
106611-R1, 1998. 

7.7. Indian Point Unit 3 Nuclear Power Plant, “Specification for Pipe, Tube, Fittings, 
& Fabrication of Piping and Tubing Assemblies”. Specification No. TS-MS-024, 
Rev 2. 

7.8. Indian Point Isometric Drawings for FAC-susceptible piping, received by CSI on 
4/3/2009. 

7.9. Indian Point “New HPT, Tuned to TR-05097, 0.1% Moist High Pressure Turbine 
Expansion”, Run Date 1/18/07. 

7.10.  “CHECWORKS Steam/Feedwater Application Guidelines for Plant Modeling 
and Evaluation of Component Inspection Data”. EPRI, Palo Alto, CA and CSI 
Technologies, Inc., Elgin, IL: 2009. 1019176 (For information only). 

7.11. Indian Point FAC Program History Outage Reports, transmitted to CSI on 
7/15/2009. (For information only). 

7.12. Indian Point Unit 3 Nuclear Power Plant, “Flow Accelerated Corrosion 
Susceptibility Review and Small-Bore & Augmented Monitoring Program”. 
Engineering Report No. IP3-RPT-MULT-03162, Rev 3 (For information only). 

7.13. CHUG Industry Experience Documents (see Attachment A) (For information 
only). 
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Revision 0 

Initial Issue of document. 
 

Revision 1 

Systems, subsystem names, and line names were updated to incorporate the new system list. 
 

Revision 2 

SSE was updated to incorporate line replacements.  Tables D.1 and D.2 below detail the changes: 
 

Table D.1 Subsystem Changes 
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Industry experience is an important factor in the identification of systems, subsystems, and lines 
susceptible to Flow-Accelerated Corrosion (FAC).  A table of important industry events and their 
applicability to Indian Point 3 was compiled using the following sources: 

• “Recommendations for an Effective Flow-Accelerated Corrosion Program,” EPRI NSAC 
202L-R3, 2006. 

• EPRI, Flow-Accelerated Corrosion in Power Plants, B. Chexal et al, EPRI TR-106611-
R1, 1998. 

• CHUG Plant Experience Database, Revision 2, December 1995. 

• 26th CHUG Meeting Presentation by Jeff Horowitz "Review and Lessons Learned from 
Historical FAC Failures". 

• 31st CHUG Meeting Presentation by Aaron Kelley "Unit 1 #2 LP Heater ES Nozzles". 

• 32th CHUG Meeting Presentation by Doug Munson "Update on Mihama-3". 

• 33rd CHUG Meeting Presentation by Aaron Kelley "Results of L2R10 Inspections at 
LaSalle Unit 2". 

• 33rd CHUG Meeting Presentation by Whit Gallman "Unisolable Steam Leak 
Downstream of Valve 2HM-23". 

• CHUG Conference Meeting Minutes, FAC Experience Reports, and Presentations. 

• FACnet Email Message Archive. 

• Secondary Pipe Rupture (9 August 2004, Mihama Unit 3, Kansai EPC), WANO EAR 
TYO 04-013, October 8, 2004. 

• Information Notice 82-2: Failures in Turbine Exhaust Lines”, U.S. Nuclear Regulatory 
Commission (NRC), July 9, 1982. 

• “Information Notice 86-106: Feedwater Line Break”, U.S. Nuclear Regulatory 
Commission (NRC), December 16, 1986. 

• “Information Notice 86-106, Supplement 1: Feedwater Line Break”, U.S. Nuclear 
Regulatory Commission (NRC), February 13, 1987. 

• “Information Notice 86-106, Supplement 2: Feedwater Line Break”, U.S. Nuclear 
Regulatory Commission (NRC), March 18, 1987. 

• “NRC Bulletin No. 87-01: Thinning of Pipe Walls in Nuclear Power Plants”, U.S. 
Nuclear Regulatory Commission (NRC), July 9, 1987. 

• “Information Notice 87-36, Significant Unexpected Erosion of Feedwater Lines”, U.S. 
Nuclear Regulatory Commission (NRC), August 4, 1987. 

• “Information Notice 88-17, Summary of Responses to NRC Bulletin 87-01, Thinning of 
Pipe Walls in Nuclear Power Plants”, U.S. Nuclear Regulatory Commission (NRC), 
April 22, 1988. 
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• “Information Notice 86-106, Supplement 3: Feedwater Line Break”, U.S. Nuclear 
Regulatory Commission (NRC), November 10, 1988. 

• “Erosion/Corrosion-Induced Pipe Wall Thinning”, Generic Letter 89-08, U.S. Nuclear 
Regulatory Commission (NRC), May 2, 1989. 

• “Investigation into Flow-Accelerated Corrosion at Low Temperatures”, Document 
1015070, Electric Power Research Institute (EPRI), November 2007. 

• “Flow-Accelerated Corrosion – The Entrance Effect”, Document 1015072, Electric 
Power Research Institute (EPRI), November 2007. 

• “Erosive Attack”, Technical Update 1015071, Electric Power Research Institute (EPRI), 
November 2007. 
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Email from Chris Pott (CSI) to Ian Mew (IPEC) regarding information requests, 
dated 10/2/2009. 

 

CSI Document 0700.104.C.014 
 
Ian, 

My name is Chris Pott and I am one of the engineers working on the SSE/SNM Analysis for 
Indian Point along with Ryan Doremus.  I’ve completed most of the work on the IPEC3 SSE/SNM 
but need a few items in order to complete the rest of the documents.  Any additional information 
for Unit 3 would be helpful.  The questions that I have are as follows: 
 
 
1. Could I get any P&IDs that would contain Gland Seal Piping for Unit 3?  A document I found 

that would be useful was B237144-4 for Unit 2 which shows the Drain and Gland Seal for the 
low and high pressure turbines.  A similar P&ID for Unit 3 would be excellent. 

2. I have been using the flow diagram symbols list associated with Unit 2 but have noticed that 
the P&IDs for Unit 3 reference a Unit 3 Flow Diagrams List.  This List would help me to 
complete the Systems List for the SSE/SNM.  Could you please send the diagram 9321-D-
20163? 

3. In addition to the above requests, I have noticed a few other P&IDs I need to complete the 
SSE/SNM.  Could you please send the following P&IDs: 

1. "Auxiliary Steam Supply and Condensate Return System," Dwg. No. 9321-F-40573. 
2. "Auxiliary Boiler Reboiler Steam System," Dwg. No. 9321-F-41573. 
3. “Sheet 1 of 2 House Boiler Bldg. Aux. Steam Supply System," Dwg. No. 9321-F-

41283. 
4. 9321-F-20343 
5. 9321-F-20323 
6. 9321-F-41443 sheet 1 
 

4. Lastly, IP3-RPT-MULT-03162 references several System Descriptions Documents. These 
SD’s would help clarify lines on the SSE/SNM that I need.  Could you please send the 
following System Descriptions: 

1. Unit No.3, System Description No. 7, "Steam Generator Blowdown System”. 
2. Unit No.3, System Description No. 18, "Main Steam Reheat Steam System”. 
3. Unit No.3, System Description No. 18.1, "Main Dumps and Low Pressure Bypass 

Dumps”. 
4. Unit No.3, System Description No. 19, "Extraction Steam Vents and Drains”. 
5. Unit No.3, System Description No. 21, "Feedwater System”. 
6. Unit No.3, System Description No. 26, "Main Turbine Generator”. 
7. Unit No.3, System Description No. 29, "Auxiliary Steam System”. 
8. Unit No. 3, System Description No. 29.11, “House Service Boiler”. 
9. Unit No.3, System Description, "Steam Generator Blowdown Recovery System”. 

 
If you have any questions, let me know. 
 
Thank you, 
 
Christopher R. Pott 
Engineer 
CSI Technologies, Inc. 
847-836-3000 x792 
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Conversation between Ian Mew (IPEC) and Chris Pott (CSI) regarding responses 
to information requests, dated 11/5/2009. 

 
 
CSI Document # 0700.104.C.015 
 
On November 5, 2009 a telephone conversation was held between Chris Pott (CSI) and Ian Mew (IPEC) to discuss 
data that was needed to finish the Unit 3 SSE/SNM.  The data, which consisted of 14 system descriptions and 7 
drawings was then delivered to CSI via the CSI FTP site and filed into the IPEC 3 input data folder. 
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Conversation between Ian Mew (IPEC) and Chris Pott (CSI) regarding a missing 
P&ID, dated 11/17/2009. 

 
 
0700.104.C.017 
 
In a conversation with Ian Mew on Thursday, Nov 19,2009, it was discovered that a particular drawing, 9321-F-
80793 could not be located.  The issue involved with this is that there is an auxiliary steam header going from the 
auxiliary steam supply system to this drawing and a condensate return header coming from this drawing.  It was 
determined the steam supply entering the drawing, which shows the Outage Support Building, is susceptible, non-
modelable, at a Consequence of Failure level of 2.  Because the drawing cannot be located, the lines could not be 
analyzed.  It should be noted that the Aux Steam lines in the Outage Support Building are potentially susceptible to 
FAC and should be treated as such until proven otherwise. 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for compliacne with 10 CFR1, Apendix A.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


