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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]. 

As methods to predict and monitor FAC in high-energy large-bore piping have improved 
over the past several years, attention is now turning towards small-bore piping.  Failures 
in small-bore piping generally pose less of a hazard than failures in large-bore piping.  
However, a small-bore piping failure still has the potential to injure plant personnel or 
force a plant shutdown.  Moreover, as plants age, failures in small-bore lines due to FAC 
are occurring more frequently.  Therefore, a method to address FAC in small-bore piping 
becomes increasingly valuable in improving plant reliability and safety.  

Susceptible Non-Modeled (SNM) lines include small-bore and some large-bore piping 
that is not suitable for predictive modeling.  Small-bore piping is not suitable for 
CHECWORKS modeling primarily due to the random nature of the fit-up gap between 
the pipe and socket-weld fittings.  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. 

In addition to small-bore piping, some large-bore FAC susceptible piping is unsuitable 
for CHECWORKS modeling because of uncertain operating conditions.  For example, 
steam trap and drain lines may combine in a header before draining to the condenser.  
The flow rates in such a manifold are difficult to determine, and therefore, an analytical 
model would be of limited value.  Lines that are visually inspected, such as the turbine 
crossunder piping, are not typically modeled.  Lines which are only susceptible at a 
particular location (e.g. at a nozzle or downstream of a flow element) are not usually 
modeled in CHECWORKS.  Lines that have operating conditions outside of 
CHECWORKS modeling capabilities such as vent lines with entrained moisture are not 
modeled. 

Since quantitative methods are not available for evaluating SNM piping, a qualitative 
method is used.  This method addresses both the failure consequence and relative FAC 
susceptibility to develop a prioritized ranking of lines that can be used as input to the 
inspection planning process. 
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2. Purpose 
The purpose of this document is to produce a prioritized ranking of all of the Indian Point 
Flow Accelerated Corrosion (FAC) Susceptible Non-Modeled (SNM) piping.  These 
rankings are in accordance with Appendix A of NSAC 202L [7.2].  For lines established 
as SNM in the Indian Point System Susceptibility Evaluation (SSE) [7.3], this document 
determines the consequence of failure, the level of FAC susceptibility, and establishes the 
methodology used to perform the evaluation.  The results of this document are to be used 
as input to inspection planning and selection of inspection locations and/or as a guide for 
a proactive small-bore replacement plan. 
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3. Scope 
The scope of this SNM Program is defined as all conventional piping designated 
Susceptible Non-Modeled in the Indian Point System Susceptibility Evaluation (SSE) 
[7.3].  This document reflects the current operating status of the plant.  Periodically, it 
should be reviewed and updated as necessary to reflect changes in plant configuration, 
operating conditions, related plant experience, and industry experience as 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 

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.  

4.2. Infrequently Accessed Areas 

4.2.1. An SNM line is not considered to pose a hazard to personnel upon failure 
if it is located in an inaccessible or infrequently accessed (low traffic) area 
during normal plant operation.  Restricted areas, inaccessible areas, or 
infrequently accessed areas are considered not to pose a personnel hazard 
upon failure.  The following general locations are considered to be low 
traffic, infrequently accessed areas: 

 

• Inside containment 

• Inside the condensers 

• Locked rooms 

• Equipment rooms that are not normally accessed except by operators 
on rounds 

4.3. Burn Threshold 

4.3.1. It is conservatively assumed that 112°F is the threshold point for burn 
injuries due to piping failure. 

4.4. Condenser Lines 

4.4.1. It is assumed that the plant can not withstand an FAC-related failure which 
leads to a rupture of an SNM line connected directly to the condenser.  A 
rupture would cause a loss or decrease in condenser vacuum and thus 
require plant shutdown.  However, the following situations can downgrade 
an SNM classification to Category 2 (see Section 5 for a definition of 
Category 2): 

• The SNM line is in a low traffic area and  

• The SNM line is non-safety-related and 

• A small-bore line is connected to a larger header before entering the 
condenser, in which case the header would feedback through the 
small-bore leak and condenser vacuum would not be affected or 

• The SNM line is low pressure and could be assumed to have a leak 
before a break, in which case the leak would be discovered during 
operator rounds and repaired. 
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4.5. Operating Parameters 

4.5.1. If design and operating parameters such as flow rates, temperatures and 
pressures are not available from the Indian Point PEPSE Model [7.4], pipe 
spec [7.5], or system descriptions [7.5], operating conditions are 
approximated in these SNM lines, using engineering judgment wherever 
necessary.   
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5. Methodology 
A ranking method was used to evaluate the lines designated as Susceptible Non-Modeled 
(SNM) from the System Susceptibility Evaluation report [7.3].  The SNM lines were first 
categorized based on consequence of failure and were designated either High 
Consequence of Failure or Low Consequence of Failure – Category 1 or Category 2, 
respectively.  Lines that are 2-inch nominal pipe size (NPS) or less (small-bore) and 
could be demonstrated to have minimal consequences of failure were designated 
Category 2.  Category 1 lines were defined to consist of the remaining piping (potentially 
high consequences of failure).  Category 1 lines were further evaluated for level of FAC 
susceptibility (high, moderate, or low) based on industry experience [7.7], plant 
experience/maintenance history [7.8], and operating conditions [7.4]. 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 Figure 5.1. 
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Figure 5.1 SNM Analysis Methodology 
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The following sections provide a detailed description of the evaluation method. 

5.1. Consequence of Failure 
The criteria used to evaluate consequence of failure are based on Appendix A of 
NSAC 202L  [7.2], the safety classification, the potential for injury to plant 
personnel, and the potential for forced shutdown as described below: 

5.1.1. Size 
All large-bore piping (NPS of greater than 2”) was designated Category 1. 

5.1.2. Safety-Related Piping 
All SNM Safety-Related lines were designated Category 1.  All ASME 
Code Class 1, 2, or 3 piping, based on pipe class, was considered Safety-
Related in addition to lines designated as Safety-Related on the P&IDs. 

5.1.3. Plant Personnel Safety 
Any line whose failure would likely result in injury to plant personnel was 
designated Category 1.  The likelihood of injury to plant personnel was 
taken as a function of the line’s accessibility and operating temperature. 

5.1.3.1. Accessibility 
Piping located in inaccessible or infrequently accessed areas was 
considered unlikely to cause injury upon failure (see Assumption 
4.2). 

5.1.3.2. Operating Temperature 
It was conservatively assumed that a person in the area of failure 
of a line with an operating temperature greater than or equal to 
112°F would be injured (see Assumption 4.3).  

5.1.4. Forced Shutdown 
Any line whose failure would likely result in a forced plant shutdown was 
designated Category 1.  A plant trip or shutdown required to repair an un-
isolable leak are both considered a forced shutdown. 

5.1.4.1. Trip 
Any line whose failure is likely to cause a plant trip was 
considered to force a shutdown upon failure.  For example, a 
failure in a vent line near the condenser may result in a loss of 
condenser vacuum and a consequent trip.   

5.1.4.2. Non-Isolable Leak 
Any line whose failure is likely to cause an un-isolable leak was 
considered to force a shutdown upon failure. 

Some isolable leaks may require the plant to operate at reduced 
power. Any SNM line whose isolation due to failure would likely 



CSI TECHNOLOGIES, INC. Indian Point 2 FAC Susceptible Non-Modeled (SNM) Program 

Report No. 0700.104-03, Revision 2 Page 10 of 20 

force the plant to operate at reduced power was designated 
Category 1. 

Table 5.1 provides a summary of the Consequence of Failure 
criteria discussed in this section as well as the abbreviation used 
for each criterion. 

Table 5.1 Consequence of Failure Criteria 

Abbreviation Description 
FI High Consequence of Failure: non-Isolable line 
FL High Consequence of Failure: Large Bore line 
FP High Consequence of Failure: Personnel safety issue (frequently accessed 

location) 
FS High Consequence of Failure: Safety-Related line 
FT High Consequence of Failure: Shutdown or Trip upon failure 

 

5.1.5. Category 2 
All lines that do not meet any of the Category 1 criteria discussed above 
are considered Category 2, Low Consequence of Failure. 

5.2. Relative Level of FAC Susceptibility 
An FAC susceptibility analysis was performed for all the Category 1 SNM lines.  
This analysis provides a relative ranking of lines with respect to FAC 
susceptibility and aids in the inspection planning process.  Industry experience, 
maintenance history, and operating conditions were considered in determining 
FAC susceptibility.  Based on these factors, each line was evaluated as having: 
high susceptibility (S1), moderate susceptibility (S2), or low susceptibility (S3).  
The following guidelines were used to determine the relative level of FAC 
susceptibility of each line: 

5.2.1. Industry Experience (IE) 
Certain lines, such as operating vents, have a history of leaking.  The 
CHECWORKS Users Group (CHUG) Plant Experience Database [7.7] 
provides a listing of FAC related wall thinning and through-wall failures 
at other plants.  EPRI’s Flow-Accelerated Corrosion in Power Plants 
provides historical data on FAC failures [7.9].  Finally, FACnet is an 
electronic forum used by FAC Coordinators and Program Owners 
throughout the industry to discuss imminent issues. 

The Indian Point SNM lines which are similar in function and operating 
conditions to lines at other plants that have experienced wall thinning or 
failures were considered to have a relatively high susceptibility.  These 
lines were generally ranked High for susceptibility level. 

5.2.2. Plant Experience or Maintenance History (PE) 
The Indian Point outage reports provided information regarding the 
history of FAC events/failures [7.8]. These lines were considered to have a 
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relatively high susceptibility, and were generally ranked High for 
susceptibility level.  

5.2.3. Operating Conditions  
Steam quality, operating temperature, flow rate, and frequency of 
operation were also considered in determining the relative FAC 
susceptibility of each line.  The relationships between predicted FAC wear 
rate and these parameters are well established and are presented in EPRI’s 
Flow-Accelerated Corrosion in Power Plants [7.9].  For example, FAC 
wear rates are generally higher for two-phase flow or for operating 
temperatures between 250-400°F.  Although FAC is caused by a complex 
interaction of several parameters, an approximate susceptibility ranking 
can be achieved through consideration of these parameters along with field 
experience and sound engineering judgment. 

Operating conditions were determined through review of the plant PEPSE 
Model [7.4], flow diagrams [7.10], and system design manuals [7.5]. 
Where operating conditions are known only upstream of flow elements, 
orifices, and control valves, thermodynamic conditions change 
significantly downstream if there is a large pressure drop.  In these cases, 
the downstream operating conditions were estimated based on the known 
thermodynamic data and steam tables. 

The following guidelines were used in determining relative FAC 
susceptibility: 

5.2.3.1. Steam Quality (Q) 
Lines operating with two-phase flow are generally more 
susceptible to FAC than single-phase lines.  The predicted rate of 
FAC as a function of steam quality is highest for wet steam and 
drops off as the quality approaches either all water or all steam 
[7.2].  For the purposes of this document, steam quality was 
divided into three ranges based on FAC Effect as shown in Table 
5.2. 

Since the steam quality for SNM lines is usually not known 
exactly, these ranges provide a means of categorizing the steam 
quality of a line for determining the FAC susceptibility ranking.  
Lines operating with a quality between 30 and 99.5 percent were 
considered to be more susceptible than lines outside that range.  
If the steam quality was in the highly susceptible range, the line 
was generally ranked 1, depending on the other conditions such 
as temperature, operating frequency, and flow rate (see Sections 
5.2.3.2. through 5.2.3.4).  If the steam quality was outside of this 
range, it was generally ranked 2 depending on temperature, 
operating frequency, and flow rate.  If flashing was present, the 
line was generally ranked “High” in terms of susceptibility. 
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Table 5.2 Steam Quality FAC Effect 

Steam Quality FAC Effect 
30% ≤ Q < 99.5% or Flashing Steam 1 (High) 

0% (Water) ≤ Q < 30% 2 (Moderate) 
99.5% ≤ Q < 100% 3 (Low) 

 

5.2.3.2. Operating Temperature (T) 
Based on EPRI’s Flow-Accelerated Corrosion in Power Plants 
[7.9], the predicted rate of FAC as a function of operating 
temperature is highest for temperatures in the range of 250°F - 
400°F with higher or lower temperatures being relatively less 
susceptible.  As with steam quality, the operating temperatures of 
SNM lines cannot always be determined exactly.  Therefore, 
operating temperature was divided into three ranges based on 
FAC Effect as shown in Table 5.3. 

Lines with operating temperatures in the high range were 
considered more susceptible than lines operating in the low 
range.  Operating temperature alone cannot be used to determine 
FAC susceptibility but was considered along with the other 
parameters discussed in this section to determine a relative 
ranking. 

Table 5.3 Temperature FAC Effect 

Temperature Range ( °°°°F) FAC Effect 
250 ≤ T ≤ 350 1 (High) 
350 < T ≤ 400 2 (Moderate) 

T < 250, T > 400 3 (Low) 
 

5.2.3.3. Operating Time or Frequency of Operation (O) 
Lines that operate frequently tend to have more wall loss over 
time than those lines that operate less frequently.  However, it is 
also true that many lines that operate only during startup or 
testing experience especially severe conditions while in service.  
Therefore, operating frequency alone is not a good indication of 
the likelihood of wall thinning. 

For the purposes of this document, lines which operate 
infrequently were considered less susceptible relative only to 
lines of similar function and with similar operating conditions 
that operate more frequently.  If a line is frequently operated and, 
based on industry and/or plant experience, encounters severe 
conditions during operation, it was ranked 1.  If a line is 
infrequently operated and does not experience severe conditions 
during operation, it was generally ranked 2. 
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Operating frequency was ranked with a FAC Effect of 1 or 2 
according to Table 5.4. 

Table 5.4 Operating Time FAC Effect 

Operation FAC Effect 
Lines operating frequently (or w/ severe 

conditions) 
1 (High) 

Lines operating infrequently  2 (Low) 
 

5.2.3.4. Flow Rate 
Higher flow rates resulting in high fluid velocities tend to result 
in higher FAC wear rates.  Flow rates in SNM lines are often 
unknown.  Where this information was available, those lines with 
higher flow rates were considered more susceptible.  Flow Rate 
was ranked with a FAC Effect of C or L according to Table 5.5. 

“Choking”, also called critical or sonic flow, occurs when 
maximum flow through a restriction is reached. If a line 
experiences choked flow, it was ranked “High” for susceptibility. 
If the flow rate was known to be extremely low or if the line is a 
gravity drain, it was generally ranked “Low” for susceptibility.  
Flow rates were based on engineering judgment (see Section 5).  
In cases where flow rate played a major role in determining the 
FAC susceptibility, a note is provided in the Comments field. 

Table 5.5 Flow FAC Effect 

Operation FAC Effect 
Lines with Choked flow  C (High) 

Lines with Low flow L (Low) 
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6. Results 
This report further categorized the susceptibility level for lines categorized SNM in the 
Indian Point SSE. For each line designated SNM, a corresponding Consequence of 
Failure designation and susceptibility level has been assigned. Table 6.1 provides a 
summary of the results of the SNM analysis.   

Table 6.1 Results of SNM Analysis Indicating the Number of Lines for Each 
Susceptibility Level 

Consequence of Failure Susceptibility Level Quantity 
Category 1 S1 154 
Category 1 S2 303 
Category 1 S3 99 
Category 2 N/A 146 

*There are a total of 702 lines categorized as SNM. 

6.1. Line SNM Analysis Results Table 
The appendices of this document contain the results of the SNM line analysis for 
Indian Point Energy Center.  The appendices are sorted by pipe size (large bore or 
small bore) and by susceptibility level (see Table 6.1).  The following fields 
appear in these reports: 

6.1.1. System 
The system appears on the first line of each section within Appendix A.  
This is a two-digit code defined in the Indian Point SSE [7.3]. 

6.1.2. Subsystem Number 
The subsystem number is provided above its associated group of lines.   

6.1.3. Subsystem Description 
A short description of the subsystem boundary is provided after the 
subsystem number.  

6.1.4. Line Number 
Indian Point Energy Center does not maintain a complete piping line list. 
Therefore, line names needed to be created. The majority of main piping 
lines, depending 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: 
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A-BBBB-CCC-D 

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

 
Examples: 2-1EST-014, 2-AS-082-B 

6.1.5. Size 
The diameter of the line in inches is listed here. For lines with multiple 
sizes, the largest diameter is listed in the “Size” field. 

6.1.6. Consequence of Failure (F) 
Lines are classified as either Category 1 (potentially High Consequence of 
Failure) or Category 2 (Low Consequence of Failure) as described in 
Section 5.1.  Category 1 lines are designated “1” in the table and Category 
2 lines are designated “2”. 

6.1.7. Level of Susceptibility (S) 
SNM Category 1 lines are ranked for FAC susceptibility as follows: 1 = 
High, 2 = Moderate, and 3 = Low susceptibility. 

6.1.8. Consequence of Failure Criteria (F Crit) 
The Consequence of Failure criteria as defined in Section 5.1 (see Table 
5.1). 

6.1.9. Operating Parameters 

6.1.9.1. Op. Quality (Q) 
The FAC Effect ranking based on operating steam quality as 
defined in section 5.2.3.1 (see Table 5.2). 

6.1.9.2. Op. Temp (T) 
The FAC Effect ranking based on the operating temperature as 
defined in section 5.2.3.2 (see Table 5.3). 

6.1.9.3. Op. Time (O) 
The FAC Effect ranking based on the percentage of time that the 
line actually operates as defined in Section 5.2.3.3 (see Table 
5.4). 

6.1.9.4. Op. Flow (Fl) 
The FAC Effect ranking based on flow conditions as defined in 
Section 5.2.3.4 (see Table 5.5).  This field is populated for lines 
that experience choked flow or low flow conditions.  Otherwise, 
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the field is blank.  In all cases at Indian Point, this field was left 
blank, so this column was omitted from the results table.  

6.1.10. Priority 
SNM lines are ranked for FAC priority as follows: 1 = High, 2 = 
Moderate, and 3 = Low priority. 

6.1.11. Plant Experience (Plant Exp.) 
If there is a plant event associated with a line then a “Y” appears in this 
column, otherwise “N” appears. 

6.1.12. Industry Experience (Ind. Exp.) 
If there is an industry event associated with a similar line, then “Y” 
appears in this column, otherwise “N” appears. 

6.1.13. Comments  
The Comments field contains any information pertinent to the line 
function as well as to its prioritization. 

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

6.1.15. Reference 
The Reference field documents the source of information used to 
categorize and/or prioritize the line.  This field was generally left blank if 
only a standard resource such as a PEPSE Model [7.4] was used. 

6.1.16. Line Description 
This field contains a short description of the line function and/or line 
boundaries.  

6.2. Color-Coded Flow Diagrams 
The Color-Coded Flow Diagrams document contains Piping and Instrumentation 
Diagrams (P&IDs) of all FAC susceptible systems addressed in this document as 
well as in the System Susceptibility Evaluation (SSE).  The P&IDs are color-
coded based upon FAC susceptibility category.  Line names were added to the 
flow diagrams when needed.  See the Color-Coded Flow Diagrams Document 
0700.104-04 for the color-coding convention. 

  

6.3. Inspection Frequency (Priority) 
SNM piping inspections should be prioritized based on ongoing plant and 
industry experience as well as susceptibility ranking.  For example, a line 
categorized as highly susceptible may be inspected more frequently than a 
Moderate or Low Susceptibility line.  This relationship between priority and 
susceptibility can be seen in the results table in Appendix A.  As an alternative or 
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a supplement to inspections, a small-bore piping replacement program can be 
implemented. 

6.4. Revision History 
Changes made for each revision of this report are documented in Appendix F. 

6.5. CHECWORKS Parametric Analysis 
Each line to be inspected will contain a variety of geometry types.  Attachment A 
contains a parametric analysis of various component geometries.  CHECWORKS 
was used to rank various components based upon their geometric configuration 
and operating conditions.  These rankings should be used when selecting 
components for inspection in the SNM Program. 
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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 Energy Center Unit 2 System Susceptibility Evaluation (SSE), 
Report No. 0700.104-02 Rev. 2A, dated 9/8/2011. 

7.4. Indian Point “Uprate PEPSE Model with New HP Turbine High Pressure Turbine 
Expansion”, Run Date 10/26/06. 

7.5. “Entergy Nuclear Northeast Indian Point Energy Center – Unit No. 2: 
Specification For Fabrication of Piping Systems Turbine Generator Plant”; 
Specification No. 9321-01-248-18; Revision 18; January 15, 2010. 

7.6. Indian Point System Descriptions/Design Manuals. 

System Name SD No. 
Main and Reheat Steam Supply 18.00 
Extraction Steam and Heater Drains and Vents 19.02 
Condensate 20.00 
Feedwater 21.00 
Circulating Water 23.04 
Service Water 24.00 
Main Turbine Lube Oil 26.00 
Auxiliary Steam 29.01 
Instrument Air 29.02 

7.7. CHUG Industry Experience Documents (see Attachment A). 

7.8. Indian Point FAC Program History Outage Reports, transmitted to CSI on 
7/15/2009. 

7.9. EPRI, Flow-Accelerated Corrosion in Power Plants, B. Chexal et al, EPRI TR-
106611-R1, 1998. 
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7.10. Indian Point Unit 2 FAC Susceptible Piping and Instrumentation Diagrams. 

System (Drawing Title) P&ID # 
Rev 

# 
Main Steam 9321-F-2017 84 
Main Steam A235308 49 
Main Steam 227780 53 
Main Steam Traps (Sheet 1) 9321-F-2041 35 
Main Steam Traps (Sheet 2) 9321-F-2042 21 
Steam Drain and Gland Seal for Low and High Pressure Turbines B237144 4 
Steam Drain and Gland Seal for Low and High Pressure Turbines B237145 6 
Boiler Feed Pump Turbine Steam Lines Drains & Vents 9321-H-2024 23 
Moisture Separator and Reheater Drains & Vents 9321-F-2023 35 
Moisture Preseparator A228272 16 
Extraction Steam 9321-F-2020 43 
Extraction Steam Trap System 9321-F-2031 17 
Heater Drains & Vents 9321-F-2022 53 
Heater Drains & Vents A235304 23 
Moisture Separator Reheaters Vent Chamber Discharge A209847 13 
Superheater Building Service Boilers 9321-F-2120 69 
Auxiliary Steam Supply and Condensate Return System A209775 45 
Auxiliary Steam System (Sheet 1) B192490 22 
Auxiliary Steam System (Sheet 2) 192491 39 
Auxiliary Steam System (Sheet 3) B192493 8 
Water Treatment System (Sheet 3) A192496 18 
Steam Activated Carbon Filter B227209 16 
Auxiliary Boiler Feed B193201 15 
Condensate & Boiler Feed Pump Suction (Sheet 1) 9321-2018 141 
Condensate & Boiler Feed Pump Suction (Sheet 2) A235307 32 
Boiler Feedwater 9321-F-2019 113 
Steam Generator Blowdown & Blowdown Sample System 9321-F-2729 69 

7.11.  “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). 

7.12. Indian Point Isometric Drawings for FAC-susceptible piping, gathered by CSI on 
4/3/2009 (For information only). 



CSI TECHNOLOGIES, INC. Indian Point 2 FAC Susceptible Non-Modeled (SNM) Program 

Report No. 0700.104-03, Revision 2 Page 20 of 20 

7.13. Electronic correspondence between CSI and Indian Point personnel (see 
Attachment B) (For information only). 

7.13.1. Email from Ryan Doremus (CSI) to Ian Mew (IPEC) regarding a Line 
Naming Convention, dated 7/27/2009. 

7.13.2. Email from Ian Mew (IPEC) to Ryan Doremus (CSI) regarding responses 
to information requests, dated 8/10/2009. 

7.13.3. Email from Ian Mew (IPEC) to Ryan Doremus (CSI) regarding responses 
to information requests, dated 8/13/2009. 

7.14. CHUG Position Paper Number 6, Recommendations for an Effective Flow-
Accelerated Corrosion Program for Small-Bore Piping, Revision 0, October 2007 
(For information only). 

7.15. “Flow Accelerated Corrosion Program Plan Supplement”; Edited by Hazel 
Pearsall, FAC Program Engineer; Dated April 28, 2003 (For information only). 
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Revision 0 

Initial Issue of document. 
 

Revision 1 

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

Revision 2 

Lines were updated to incorporate line replacement history.  Table F.1 below details the changes: 
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The EPRI computer program CHECWORKS is used to predict corrosion rates for large bore 
FAC-susceptible conventional piping with known operating conditions.  Operating conditions 
such as temperature, qualities, and flow rate, along with component data such as type of fitting 
and material, are all inputs to CHECWORKS.  The output includes a predicted corrosion rate for 
each component, which can then be used in the selection process of inspecting components. 

In some cases, however, CHECWORKS is of less value.  For example, if the operating 
conditions in a particular line are unknown, the CHECWORKS predicted corrosion rates are 
highly uncertain.  Also, most small-bore lines are socket-welded, and the uncertainty in the fit-up 
gap makes the CHECWORKS predictions less accurate.  In cases like these, it is difficult to 
predict the absolute wear rates with any accuracy.  However, a simplified analytical method of 
ranking geometries in order of susceptibility is useful in identifying those components that are 
most likely to experience wall thinning.  The method used to rank components in order of 
relative susceptibility was a parametric CHECWORKS analysis. 

For this parametric analysis, it was assumed that for a set of carbon steel components 
experiencing identical flow conditions (temperature, mass flow rate, and quality), the only 
difference in predicted corrosion rate would be due to the different geometries.  It was further 
assumed that a uniform change in operating conditions would result in a uniform change in 
predicted corrosion rates.  These assumptions are based on conversations with EPRI personnel. 

These assumptions were tested by running several sample CHECWORKS lines.  A sample line 
was created which included every CHECWORKS geometry code.  In addition, both short radius 
(1 R/D) and long radius (1.5 R/D) elbows were included.  

The CHECWORKS geometry codes differ for different kinds of tees, elbows, and other fittings.  
For example, a fitting with another fitting within one pipe diameter upstream will have a 
different geometry code than one without a close upstream fitting.  A detailed description of the 
geometry codes is provided in the CHECWORKS User's Guide. 

To eliminate variables, the input data was held constant as much as possible.  As a baseline case, 
typical feedwater operating conditions were entered.  An outside diameter of 10.75 inches was 
used for all geometry codes.  Also, the same flow rate was used for all geometry codes.  An 
orifice size equal to one half of the inside diameter of the pipe was used.  The CHECWORKS 
default values were used for all other input data.  CHECWORKS predicts separate wear rates for 
the large end and small ends of a reducer as well as the upstream main, downstream main, and 
branch sections of tees.  This necessitated that these geometry codes be modeled multiple times 
to obtain consistent wear rates.  For example, reducers were modeled as both 12-inch by 10 inch 
and 10 inch by 8 inch.  Only the wear rates from the 10 inch sections were used for comparison. 

An FAC analysis was performed where the temperature, flow rate, quality, and water chemistry 
were individually varied.  At each set of conditions the predicted corrosion rates were recorded.  
The predicted corrosion rates were then normalized.  For the single-phase conditions, the wear 
rate for orifices was significantly higher than the other geometry codes.  For the dual-phase 
conditions, control valves were ranked significantly higher than the other geometry codes.  Since 
the orifice sizes and the throttle positions typically vary, the wear rates for these geometry codes 
were not used to normalize the wear rates.  Instead, the wear rate from the second most highly 
ranked geometry code was used. 

A total of six sets of conditions were run, as listed in Table A.1: 
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Table A.1 CHECWORKS Parametric Analysis Run Conditions 

Run 
No. 

Temperature 
(ºF) 

Flow Rate 
(Mlb/hr) Quality Type of Run 

1 500 3 0 Baseline single-phase case 
2 350 3 0 Variation of temp 
3 500 1.5 0 Variation of flow 

4 500 3 50% Two-phase 

5 500 3 75% Two-phase 

6 500 3 96% Two-phase 
 

As expected, altering the water chemistry did not alter the relative ranking of components within 
the single-phase and two-phase environments.  Based on these results, future changes to the 
secondary water chemistry should not require a revision to the parametric CHECWORKS 
analysis.  The normalized wear rates are presented in Table A.2 of the CHECWORKS 
parametric analysis. 

It was observed that the relative ranking of the various geometries did not change with changes 
in operating conditions for single-phase conditions.  Moreover, the normalized values of 
predicted corrosion rates did not change for single phase.  However, there were slight variations 
in the relative rankings when the operating quality was varied for dual-phase conditions.  
Naturally, the normalized values of wear rate also varied, but this variation was minor.  The 
normalized wear rate varied the most for Type-9 Pipe (>15D).  It varied by 0.042”, which 
resulted in its ranking changing by 9 components.  However, this was the exception.  Most other 
components varied by less than 0.010”.  More importantly, the relative ranking for two-phase 
conditions varied significantly compared to the single-phase conditions.  Therefore, the 
normalized wear rates were averaged to obtain a single ranking for dual-phase condition. 

Note that this ranking method is not valid for orifices or pipe downstream of orifices because the 
predicted corrosion rate for these components strongly depends on the orifice size, which varies 
independently of the operating conditions.  Orifices and pipe downstream of orifices were 
included only for information purposes and these results should be applied with caution.  In 
addition, control valves may have different flow areas depending on the degree of throttling 
taking place, and therefore these results should also be applied with caution. 
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Table A.2 CHECWORKS Parametric Analysis Results 
SINGLE-PHASE CONDITIONS TWO-PHASE CONDITIONS 

Component Type Geometry 
Code 

Normalized 
Wear Factor Component Type Geometry 

Code 
Normalized 
Wear Factor 

ORIFICE 6 1.993 CONTROL VALVE 24 1.040 
180 BEND, S.R. 5 1.000 GLOBE VALVE 21 1.000 
180 BEND, L.R. 5 1.000 TEE, TYPE 14 14 0.769 
TEE, TYPE 14 14 0.917 ORIFICE 6 0.724 
TEE, TYPE 13 13 0.833 TEE, TYPE 13 13 0.699 
TEE, TYPE 11 11 0.833 TEE, TYPE 12 12 0.655 
GLOBE VALVE 21 0.833 EXIT NOZZLE 31 0.602 
ANGLE VALVE 20 0.833 TEE, TYPE 11 11 0.600 
CHECK VALVE 25 0.833 PIPE DS EXP. ELBOW 69 0.600 
TEE, TYPE 10 10 0.833 180 BEND, S.R. 5 0.510 
CONTROL VALVE 24 0.833 TEE, TYPE 10 10 0.501 
GATE VALVE 22 0.833 CHECK VALVE 25 0.482 
EXIT NOZZLE 31 0.833 EXP. ELBOW, L.R. 19 0.480 
GENERIC VALVE 8 0.833 EXP. ELBOW, S.R. 19 0.480 
PIPE DS ANGLE VALVE 70 0.833 180 BEND, L.R. 5 0.480 
BUTTERFLY VALVE 23 0.833 GATE VALVE 22 0.442 
TEE, TYPE 12 12 0.683 PIPE DS TEE 61 0.432 
EXP. ELBOW, L.R. 19 0.668 GENERIC VALVE 8 0.422 
EXP. ELBOW, S.R. 19 0.668 INLET NOZZLE 30 0.402 
INLET NOZZLE 30 0.667 90 ELBOW, S.R. (>1D) 2 0.397 
90 ELBOW, L.R. (<1D) 4 0.617 90 ELBOW, S.R. (<1D) 4 0.397 
90 ELBOW, S.R. (>1D) 2 0.617 PIPE DS 90 ELBOW 54 0.385 
90 ELBOW, S.R. (<1D) 4 0.617 90 ELBOW, L.R. (>1D) 2 0.369 
90 ELBOW, L.R. (>1D) 2 0.617 90 ELBOW, L.R. (<1D) 4 0.369 
REDUCER (<1D) 7 0.583 45 ELBOW, S.R. (<1D) 3 0.360 
45 ELBOW, L.R. (<1D) 3 0.583 45 ELBOW, S.R. (>1D) 1 0.339 
45 ELBOW, S.R. (<1D) 3 0.583 45 ELBOW, L.R. (<1D) 3 0.335 
PIPE DS 180 BEND 55 0.583 REDUCER (<1D) 7 0.335 
45 ELBOW, S.R. (>1D) 1 0.550 45 ELBOW, L.R. (>1D) 1 0.316 
45 ELBOW, L.R. (>1D) 1 0.550 PIPE DS 180 BEND 55 0.310 
PIPE DS 90 ELBOW 54 0.533 PIPE (>15D) 9 0.309 
RED. ELBOW, L.R. 16 0.518 BUTTERFLY VALVE 23 0.303 
RED. ELBOW, S.R. 16 0.518 PIPE DS ANGLE VALVE 70 0.303 
EXPANDER 18 0.500 ANGLE VALVE 20 0.302 
TEE, TYPE 15 15 0.500 TEE, TYPE 15 15 0.301 
PIPE DS TEE 60 0.500 PIPE DS TEE 57 0.301 
PIPE DS TEE 61 0.450 PIPE DS 45 ELBOW 53 0.301 
PIPE DS 90 ELBOW 52 0.417 PIPE DS TEE 65 0.296 
PIPE DS TEE 57 0.417 PIPE DS REDUCER 67 0.280 
REDUCER (>1D) 17 0.417 EXPANDER 18 0.265 
PIPE DS 45 ELBOW 53 0.417 PIPE DS 90 ELBOW 52 0.251 
PIPE DS EXP. ELBOW 69 0.417 RED. ELBOW, L.R. 16 0.250 
PIPE DS EXPANDER 68 0.417 RED. ELBOW, S.R. 16 0.250 
PIPE DS ORIFICE 56 0.399 PIPE DS 45 ELBOW 51 0.221 
PIPE DS 45 ELBOW 51 0.367 PIPE DS EXPANDER 68 0.201 
PIPE DS VALVE 58 0.367 REDUCER (>1D) 17 0.201 
PIPE DS TEE 64 0.333 PIPE DS ORIFICE 56 0.192 
PIPE DS TEE 65 0.333 PIPE DS TEE 60 0.182 
PIPE DS RED. ELBOW 66 0.333 PIPE DS VALVE 58 0.177 
PIPE DS TEE 62 0.333 PIPE DS TEE 64 0.161 
PIPE DS REDUCER 67 0.333 PIPE DS RED. ELBOW 66 0.137 
PIPE DS TEE 63 0.333 PIPE DS TEE 62 0.121 
PIPE (>15D) 9 0.260 PIPE DS TEE 63 0.121 
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Email from Ryan Doremus (CSI) to Ian Mew (IPEC) regarding a Line Naming 
Convention, dated 7/27/2009. 

 

Ian, 
 
I’m close to the point where I will have to start assigning line names for categorization purposes.  Since 
the P&IDs seem to be very good at giving line information (size, pipe class, etc.), I want to propose a 
simple naming convention that consists of Unit #, System Abbreviation, a sequential number, and if 
needed a sequential letter that would be used if susceptibility changes within a line.   
 
U-SSS-000-A 
 
U = Unit Number 
SSS = System Abbreviation 
000 = Sequential Number 
A = Section of line that is split for susceptibility. 
 
For example: 2-6EX-003 or 2-BFD-002-A 
 
Let me know what you think. 
 
Thank you, 
 
Ryan D. Doremus 
Engineer 
CSI Technologies, Inc. 
(847) 836-3000 x796 
rdoremus@csitechnologies.com 
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Email from Ian Mew (IPEC) to Ryan Doremus (CSI) regarding responses to 
information requests, dated 8/10/2009. 

Ryan,  
            Answers to item 6, 9 & 10 will be sent shortly.  
 
��������	
�
IPEC FAC Engineer 
Phone 914-827-7741 
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Can you answer Questions 1-10 or point me to a person who can. 
 
��������	
�
IPEC FAC Engineer 
Phone 914-827-7741 
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CSI Document No. 0700.104.C.004 
 
Ian, 
 
I completed a cursory review of the SSE/SNM IP2 and have a few pieces of information that would be 
helpful: 
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1. Do actual lines exist from the HP Turbine to the Moisture Preseparators or are the Preseparators 

connected directly to the turbine?  If they exist, are they inspected visually or should they be 
included in the CHECWORKS model?  

2. Is it safe to assume that all Main Steam steam trap bypass valves on 9321-F-2041 and 9321-F-
2042 are normally closed despite the fact that some are shown open?  

3. Does the Feedwater Heater Bypass line (A235307, G-5) operate more or less than 2% of the 
time?  

4. Do the Boiler Feed Pump discharge lines to the Drains Collecting Tank (9321-F-2017, H-6) 
operate more or less than 2% of the time?  

5. Does the 18” HP Feedwater Heater Bypass line (9321-F-2019, F-3) operate more or less than 2% 
of the time?  

6. Do the lines from the Heater Drain Pump Discharge to the HDP Water Chemistry Monitor (9321-
F-2022, A2) operate more or less than 2% of the time?  

7. Do the level control lines from the Heater Drain Tank to the Condenser (A235304, A-1 C-1 F-1) 
operate more or less than 2% of the time?  

8. Do the Moisture Separator drains to the Drains Collecting Tank (9321-F-2023, H4) operate more 
or less than 2% of the time?  

9. Do the SG Blowdown lines to the sample coolers (9321-F-2729, D-6) operate more or less than 
2% of the time?  

10. What is the outlet temperature of the SG Blowdown sample coolers (9321-F-2729, E-6)?  
 
Any information on these would be helpful.  Feel free to forward these questions on to system engineers 
or to send me operating procedures that might answer the questions.  To maintain the integrity of the 
project schedule, we will need these answers by Wednesday, August 5. 
 
In addition to the above, please send the Aux. Steam operating procedures (SOP 29.1.1, 29.1.2, and 
29.1.3) and the following drawings: 
 
9321-F-2027 
9321-F-2028 
9321-F-2033 
9321-F-2067 
9321-F-2720 
9321-F-2722 
9321-F-2723 
9321-F-2745 
9321-F-7020 
A205957 
B237144 
192491 
 
If it’s possible, I would like to have these drawings and the Aux. Steam OPs by next week, even if they 
come separately from the questions, to give me time to analyze them.  If you have any questions, please 
feel free to contact me. 
 
Thank you, 
 
Ryan D. Doremus 
Engineer 
CSI Technologies, Inc. 
(847) 836-3000 x796 
rdoremus@csitechnologies.com 
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Email from Ian Mew (IPEC) to Ryan Doremus (CSI) regarding responses to 
information requests, dated 8/13/2009. 

See Answers below. 
 
��������	
�
IPEC FAC Engineer 
Phone 914-827-7741 
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Jim, 
            Can you answer the following questions? I need the answer to develop a System Susceptibility 
Evaluation for the FAC program for IP2. 
 
 

11. Do the lines from the Heater Drain Pump Discharge to the HDP Water Chemistry Monitor (9321-
F-2022, A2) operate more or less than 2% of the time? Yes 1 month a year – all material is SS 
after the root isolation valve which is less than 1 foot long  

12. Do the SG Blowdown lines to the sample coolers (9321-F-2729, D-6) operate more or less than 
2% of the time?  Sample lines are all SS from the blowdown lines thru the coolers  

13. What is the outlet temperature of the SG Blowdown sample coolers (9321-F-2729, E-6)?  -  from 
CCW heat exchanger outlet temp is <140F  
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IPEC FAC Engineer 
Phone 914-827-7741 
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CSI Document No. 0700.104.C.004 
 
Ian, 
 
I completed a cursory review of the SSE/SNM IP2 and have a few pieces of information that would be 
helpful: 
 

14. Do actual lines exist from the HP Turbine to the Moisture Preseparators or are the Preseparators 
connected directly to the turbine?  If they exist, are they inspected visually or should they be 
included in the CHECWORKS model?  

15. Is it safe to assume that all Main Steam steam trap bypass valves on 9321-F-2041 and 9321-F-
2042 are normally closed despite the fact that some are shown open?  

16. Does the Feedwater Heater Bypass line (A235307, G-5) operate more or less than 2% of the 
time?  

17. Do the Boiler Feed Pump discharge lines to the Drains Collecting Tank (9321-F-2017, H-6) 
operate more or less than 2% of the time?  
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18. Does the 18” HP Feedwater Heater Bypass line (9321-F-2019, F-3) operate more or less than 2% 
of the time?  

19. Do the lines from the Heater Drain Pump Discharge to the HDP Water Chemistry Monitor (9321-
F-2022, A2) operate more or less than 2% of the time?  

20. Do the level control lines from the Heater Drain Tank to the Condenser (A235304, A-1 C-1 F-1) 
operate more or less than 2% of the time?  

21. Do the Moisture Separator drains to the Drains Collecting Tank (9321-F-2023, H4) operate more 
or less than 2% of the time?  

22. Do the SG Blowdown lines to the sample coolers (9321-F-2729, D-6) operate more or less than 
2% of the time?  

23. What is the outlet temperature of the SG Blowdown sample coolers (9321-F-2729, E-6)?  
 
Any information on these would be helpful.  Feel free to forward these questions on to system engineers 
or to send me operating procedures that might answer the questions.  To maintain the integrity of the 
project schedule, we will need these answers by Wednesday, August 5. 
 
In addition to the above, please send the Aux. Steam operating procedures (SOP 29.1.1, 29.1.2, and 
29.1.3) and the following drawings: 
 
9321-F-2027 
9321-F-2028 
9321-F-2033 
9321-F-2067 
9321-F-2720 
9321-F-2722 
9321-F-2723 
9321-F-2745 
9321-F-7020 
A205957 
B237144 
192491 
 
If it’s possible, I would like to have these drawings and the Aux. Steam OPs by next week, even if they 
come separately from the questions, to give me time to analyze them.  If you have any questions, please 
feel free to contact me. 
 
Thank you, 
 
Ryan D. Doremus 
Engineer 
CSI Technologies, Inc. 
(847) 836-3000 x796 
rdoremus@csitechnologies.com 
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Email from Brian Trudeau (CSI) to Ian Mew (IPEC) regarding report comments, 
dated 11/23/2009. 

CSI Doc. No. 0700.104.C.019 

 

Ian, 

 

This email captures our discussion today concerning your comments on the Unit 2 SSE & SNM. I 
understand that these two items are the extent of your comments. We will give you a call to go over these 
and inform you how we have incorporated them prior to sending the final version of the SSE & SNM on or 
before Dec 4. 

1) Ian sent new data to CSI’s Ryan Doremus on historical inspections and replacements that he 
would like incorporated.  This may impact plant experience for SNM lines and susceptibility if the 
entire line has been replaced with FAC resistant material.  CSI will assess this data, make the 
appropriate changes, and provide Ian with a list of impacted lines. 

2) Ian requested that CSI provide comments on why SNM lines were evaluated for high 
consequence of failure.  A reason code is given, such as plant shutdown (FT) or unable to isolate 
(FI), but Ian would like further comments/discussion of this reason.  For example, Ian would like 
to know why a line would cause the plant to shutdown if it fails.  For large bore SNM lines, CSI 
will add the note “This large bore line is important to plant operation and/or may be a personnel 
safety issue upon failure.” 

 

CSI will apply comment 2, above to applicable lines in the Unit 3 SNM. 

 

Thanks, 

 
 
��������	
��	 
�
�������������������� 
���������������� !���"� 
 
 



CSI TECHNOLOGIES, INC. Indian Point 2 FAC Susceptible Non-Modeled (SNM) Program 
 

 Report No. 0700.104-03, Attachment C, Revision 2 Page Attach C-1 of 6 

 
 
 
 
 
 

Attachment C 
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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 2 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”, Technical Update 
1015070, Electric Power Research Institute (EPRI), November 2007. 

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

• “Erosive Attack”, Technical Update 1015071, Electric Power Research Institute (EPRI), 
November 2007. 

 



C
S

I T
E

C
H

N
O

L
O

G
IE

S
, I

N
C

. 
In

di
an

 P
oi

nt
 2

 F
A

C
 S

us
ce

pt
ib

le
 N

on
-M

od
el

ed
 (

SN
M

) 
P

ro
gr

am
 

R
ep

or
t 

N
o.

 0
70

0.
10

4-
03

, A
tt

ac
hm

en
t 

C
, R

ev
is

io
n 

2 
 

P
ag

e 
A

tt
ac

h 
C

-4
 o

f 
6 

It
em

 
N

u
m

b
er

 
S

ys
te

m
 

L
o

ca
ti

o
n

/A
re

a 
P

la
n

t 
P

la
n

t 
T

yp
e 

Y
ea

r 
N

o
te

s 

1 
A

ll 
D

ow
ns

tr
ea

m
 o

f F
lo

w
 

O
rif

ic
es

 a
nd

 F
lo

w
 M

et
er

s 
M

an
y 

B
W

R
, 

P
W

R
 

  
F

ai
lu

re
s 

re
po

rt
ed

 in
 p

ip
in

g 
im

m
ed

ia
te

ly
 d

ow
ns

tr
ea

m
 o

f o
rif

ic
es

 a
nd

 fl
ow

 
m

et
er

s.
 T

hi
s 

is
 a

 g
en

er
ic

 is
su

e 
ap

pl
ic

ab
le

 to
 a

ll 
sy

st
em

s.
 

2 
A

ll 

D
ow

ns
tr

ea
m

 o
f C

on
tr

ol
 

V
al

ve
s 

(le
ve

l c
on

tr
ol

 
va

lv
es

) 
M

ill
st

on
e 

2&
3,

 
S

ur
ry

 
B

W
R

, 
P

W
R

 
  

M
an

y 
pl

an
ts

 r
ep

or
te

d 
in

st
an

ce
s 

of
 F

A
C

 d
eg

ra
da

tio
n 

an
d 

so
m

e 
si

gn
ifi

ca
nt

 fa
ilu

re
s 

(M
ill

st
on

e 
2&

3,
 S

ur
ry

).
 T

hi
s 

is
 a

 g
en

er
ic

 is
su

e 
ap

pl
ic

ab
le

 to
 a

ll 
sy

st
em

s.
 

3 
A

ll 
D

ow
ns

tr
ea

m
 o

f L
ea

ki
ng

 
V

al
ve

s 
an

d 
S

te
am

 T
ra

ps
 

M
an

y 
A

ll 
  

Le
ak

in
g 

va
lv

es
 a

nd
 s

te
am

 tr
ap

s 
m

ay
 b

e 
fo

un
d 

by
 p

la
nt

 th
er

m
al

 
pe

rf
or

m
an

ce
 e

va
lu

at
io

n.
 D

ow
ns

tr
ea

m
 p

ip
in

g 
m

ay
 e

xp
er

ie
nc

e 
se

ve
re

 
co

nd
iti

on
s 

an
d 

m
ay

 h
av

e 
be

en
 e

xc
lu

de
d 

fr
om

 F
A

C
 P

ro
gr

am
 d

ue
 to

 
in

fr
eq

ue
nt

 o
pe

ra
tio

n.
 T

hi
s 

is
 a

 g
en

er
ic

 is
su

e 
ap

pl
ic

ab
le

 to
 a

ll 
sy

st
em

s.
 

4 
A

ll 

M
is

ce
lla

ne
ou

s 
D

ra
in

s 
to

 
C

om
m

on
 H

ea
de

rs
 in

to
 

C
on

de
ns

er
 

M
an

y 
A

ll 
  

E
xt

en
si

ve
 in

du
st

ry
 e

xp
 in

 m
is

ce
lla

ne
ou

s 
dr

ai
n 

he
ad

er
s 

fr
om

 s
te

am
 

dr
ai

ns
 to

 th
e 

co
nd

en
se

r.
 In

 a
dd

iti
on

 to
 F

A
C

, t
he

se
 h

ea
de

rs
 a

re
 

su
sc

ep
tib

le
 to

 li
qu

id
 im

pi
ng

em
en

t e
ro

si
on

 a
nd

/o
r 

fla
sh

in
g/

ca
vi

ta
tio

n 
as

 
ex

pl
ai

ne
d 

in
 E

P
R

I E
ro

si
ve

 A
tta

ck
 T

ec
hn

ic
al

 U
pd

at
e 

10
15

07
1.

 

5 
C

on
de

ns
at

e 
F

ee
dw

at
er

 P
um

p 
S

uc
tio

n 
S

ur
ry

 U
ni

t 2
 

P
W

R
 

19
86

 

P
ip

e 
ru

pt
ur

e 
at

 S
ur

ry
 U

ni
t 2

. O
cc

ur
re

d 
in

 1
8"

 O
D

, T
no

m
 =

 0
.5

" 
el

bo
w

 
up

st
re

am
 o

f f
ee

dw
at

er
 p

um
ps

 (
fir

st
 e

lb
ow

 o
ff 

he
ad

er
 to

 F
W

P
).

 T
=

37
4 

de
g 

F
. 

6 
C

on
de

ns
at

e 

C
on

de
ns

at
e 

(b
et

w
ee

n 
4t

h 
hi

gh
es

t p
re

ss
ur

e 
F

W
H

 a
nd

 d
ea

ra
to

r)
 

M
ih

am
a 

P
W

R
 

20
04

 
F

ai
lu

re
 in

 c
on

de
ns

at
e 

sy
st

em
 a

t M
ih

am
a.

 O
cc

ur
re

d 
in

 2
2"

 p
ip

e 
do

w
ns

tr
ea

m
 o

f f
lo

w
 m

ea
su

rin
g 

or
ifi

ce
. 2

84
 d

eg
 F

 

7 

E
xt

ra
ct

io
n 

S
te

am
 (

or
 

B
le

ed
 S

te
am

) 

E
xt

ra
ct

io
n 

S
te

am
 (

A
ll 

st
ag

es
 c

ar
ry

in
g 

w
et

 
st

ea
m

) 

O
co

ne
e,

 
V

er
m

on
t 

Y
an

ke
e,

 
T

ro
ja

n,
 Z

io
n,

 
B

ro
w

ns
 F

er
ry

 
B

W
R

, 
P

W
R

 
19

82
 

F
ai

lu
re

s 
in

 s
te

am
 li

ne
s 

du
e 

to
 F

A
C

. A
ll 

ex
tr

ac
tio

n 
st

ag
es

 c
ar

ry
in

g 
w

et
 

st
ea

m
 a

re
 s

us
ce

pt
ib

le
 to

 F
A

C
. I

n 
ge

ne
ra

l, 
al

l p
la

nt
s 

ha
ve

 e
xp

er
ie

nc
e 

w
ith

 th
in

ni
ng

 in
 th

e 
ex

tr
ac

tio
n 

st
ea

m
 s

ys
te

m
 (

pl
an

ts
 li

st
ed

 a
pp

ea
re

d 
in

 
N

R
C

 In
fo

rm
at

io
n 

N
ot

ic
e 

82
-2

2)
 

8 

E
xt

ra
ct

io
n 

S
te

am
 (

or
 

B
le

ed
 S

te
am

) 
H

P
 E

xt
ra

ct
io

n 
2n

d 
S

ta
ge

 
A

N
O

 2
 

P
W

R
 

19
89

 
F

is
hm

ou
th

 fa
ilu

re
 a

t A
N

O
 2

. O
cc

ur
re

d 
in

 1
4"

 O
D

, 2
-p

ha
se

 fl
ow

. F
ai

lu
re

 
at

 Z
io

n 
(1

98
8)

, O
co

ne
e 

(1
98

2)
.  

9 

E
xt

ra
ct

io
n 

S
te

am
 (

or
 

B
le

ed
 S

te
am

) 
H

P
 E

xt
ra

ct
io

n 
S

eq
uo

ya
h 

2 
P

W
R

 
19

93
 

F
is

hm
ou

th
 fa

ilu
re

 a
t S

eq
uo

ya
h 

2.
 O

cc
ur

re
d 

in
 1

0"
 s

tr
ai

gh
t p

ip
e 

do
w

ns
tr

ea
m

 o
f t

ee
 in

 H
P

 e
xt

ra
ct

io
n.

 



C
S

I T
E

C
H

N
O

L
O

G
IE

S
, I

N
C

. 
In

di
an

 P
oi

nt
 2

 F
A

C
 S

us
ce

pt
ib

le
 N

on
-M

od
el

ed
 (

SN
M

) 
P

ro
gr

am
 

R
ep

or
t 

N
o.

 0
70

0.
10

4-
03

, A
tt

ac
hm

en
t 

C
, R

ev
is

io
n 

2 
 

P
ag

e 
A

tt
ac

h 
C

-5
 o

f 
6 

It
em

 
N

u
m

b
er

 
S

ys
te

m
 

L
o

ca
ti

o
n

/A
re

a 
P

la
n

t 
P

la
n

t 
T

yp
e 

Y
ea

r 
N

o
te

s 

10
 

E
xt

ra
ct

io
n 

S
te

am
 (

or
 

B
le

ed
 S

te
am

) 
E

xt
ra

ct
io

n 
(4

th
 S

ta
ge

) 
F

or
t C

al
ho

un
 

P
W

R
 

19
97

 

F
is

hm
ou

th
 r

up
tu

re
 a

t F
or

t C
al

ho
un

 in
 th

ird
 e

lb
ow

 (
12

" 
be

nt
 p

ip
e 

R
/D

 =
 

5)
 d

ow
ns

tr
ea

m
 o

f t
ur

bi
ne

 in
 e

xt
ra

ct
io

n 
st

ea
m

 s
ys

te
m

. S
ec

tio
n 

of
 

up
st

re
am

 p
ip

in
g 

ha
d 

be
en

 r
ep

la
ce

d 
in

 1
98

5 
du

e 
to

 F
A

C
; t

hi
s 

do
w

ns
tr

ea
m

 s
ec

tio
n 

w
as

 n
ot

 in
sp

ec
te

d.
 4

11
 d

eg
 F

, 2
 p

ha
se

 

11
 

E
xt

ra
ct

io
n 

S
te

am
 (

or
 

B
le

ed
 S

te
am

) 

E
xt

ra
ct

io
n 

(c
ar

bo
n 

st
ee

l 
co

m
po

ne
nt

s 
in

 C
r-

M
o/

S
ta

in
le

ss
/e

tc
 li

ne
) 

La
S

al
le

 
B

W
R

 
20

04
 

F
ai

lu
re

 o
f L

P
 H

ea
te

r 
in

le
t n

oz
zl

es
 (

ca
rb

on
 s

te
el

 n
oz

zl
es

 in
 C

r-
M

o 
lin

e)
. 

A
ls

o 
th

ro
ug

h-
w

al
ls

 o
n 

ca
rb

on
 s

te
el

 p
up

 p
ie

ce
 o

n 
be

llo
w

s 
as

se
m

bl
y 

in
 

C
r-

M
o 

lin
e 

(b
el

lo
w

s 
w

as
 s

ta
in

le
ss

 s
te

el
).

 T
he

 c
on

cl
us

io
n 

fr
om

 th
es

e 
ev

en
ts

 is
 th

at
 to

 b
e 

no
n-

su
sc

ep
tib

le
 to

 F
A

C
 th

e 
en

tir
e 

lin
e 

(in
cl

. n
oz

zl
es

, 
va

lv
es

, p
up

 p
ie

ce
s,

 e
tc

.)
 m

us
t b

e 
of

 F
A

C
-r

es
is

ta
nt

 m
at

er
ia

l. 
 

12
 

F
ee

dw
at

er
 

F
ee

dw
at

er
 P

um
p 

O
ut

le
t 

&
 D

S
 o

f C
V

s 
O

ys
te

r 
C

re
ek

 
B

W
R

 
19

78
 

T
hi

nn
in

g 
ca

us
ed

 b
y 

F
A

C
 a

t O
ys

te
r 

C
re

ek
 in

 1
97

8.
 C

ra
ck

in
g 

ob
se

rv
ed

 
at

 fe
ed

w
at

er
 p

um
p 

ou
tle

t a
nd

 d
ow

ns
tr

ea
m

 o
f f

lo
w

/le
ve

l c
on

tr
ol

 v
al

ve
s.

 

13
 

F
ee

dw
at

er
 

F
ee

dw
at

er
 P

um
p 

D
is

ch
ar

ge
 

N
av

aj
o 

F
os

si
l 

19
82

 
P

ip
e 

ru
pt

ur
e 

at
 N

av
aj

o.
 O

cc
ur

re
d 

in
 1

0"
 O

D
, T

no
m

 =
 0

.3
65

" 
el

bo
w

 
do

w
ns

tr
ea

m
 o

f b
oi

le
r 

fe
ed

 p
um

p.
 T

=
36

0 
de

g 
F

. 

14
 

F
ee

dw
at

er
 

F
in

al
 F

ee
dw

at
er

 (
S

af
et

y-
R

el
at

ed
) 

T
ro

ja
n 

P
W

R
 

19
87

 

E
xt

en
si

ve
 th

in
ni

ng
 to

 m
in

 a
cc

ep
ta

bl
e 

w
al

l t
hi

ck
ne

ss
 a

t T
ro

ja
n 

in
 s

af
et

y 
re

la
te

d 
fe

ed
w

at
er

 (
an

d 
no

n-
sa

fe
ty

 r
el

at
ed

).
 H

ig
h 

ve
lo

ci
ty

 a
nd

 la
rg

e 
co

un
te

rb
or

es
 e

xa
ce

rb
at

ed
 F

A
C

. 

15
 

F
ee

dw
at

er
 

F
ee

dw
at

er
 a

t F
lo

w
 

M
ea

su
re

m
en

t O
rif

ic
e 

Lo
vi

is
a 

P
W

R
 

19
90

 
R

up
tu

re
 a

t L
ov

iis
a.

 O
cc

ur
re

d 
in

 fe
ed

w
at

er
 s

ys
te

m
 a

t f
lo

w
 m

ea
su

re
m

en
t 

or
ifi

ce
. 

16
 

F
ee

dw
at

er
 

F
ee

dw
at

er
 

P
le

as
an

t 
P

ra
iri

e 
F

os
si

l 
19

95
 

In
st

an
ta

ne
ou

s 
do

ub
le

-e
nd

ed
 p

ip
e 

br
ea

k 
at

 P
le

as
an

t P
ra

iri
e.

 O
cc

ur
re

d 
in

 1
2"

 fe
ed

w
at

er
 li

ne
 d

ow
ns

tr
ea

m
 o

f v
al

ve
 s

ta
tio

n 
an

d 
up

st
re

am
 o

f 
ec

on
om

iz
er

 a
nd

 b
oi

le
r.

 

17
 

F
ee

dw
at

er
 

C
on

tr
ol

 V
al

ve
 B

yp
as

s 
Li

ne
s 

S
an

 O
no

fr
e 

an
d 

D
ia

bl
o 

C
an

yo
n 

B
W

R
, 

P
W

R
 

  

S
er

io
us

 th
in

ni
ng

 a
t S

an
 O

no
fr

e 
an

d 
D

ia
bl

o 
C

an
yo

n 
(c

ou
ld

 b
e 

va
lv

e 
le

ak
ag

e,
 le

ft 
op

en
 a

t f
ul

l p
ow

er
-h

ig
h 

ve
lo

ci
ty

, o
r 

in
fr

eq
ue

nt
 b

ut
 s

ev
er

e 
co

nd
iti

on
s)

. 

18
 

F
ee

dw
at

er
 

F
ee

dw
at

er
 P

um
p 

M
in

 
F

lo
w

 (
R

ec
irc

ul
at

io
n)

 
Li

ne
s 

M
an

y 
A

ll 
  

F
ee

dw
at

er
 p

um
p 

m
in

 fl
ow

 li
ne

s 
to

 c
on

de
ns

er
 h

av
e 

ex
pe

rie
nc

ed
 

si
gn

ifi
ca

nt
 d

eg
ra

da
tio

n.
 

19
 

H
ea

te
r 

D
ra

in
 

H
ea

te
r 

D
ra

in
 P

um
p 

R
ec

irc
 (

B
yp

as
s)

 
M

ill
st

on
e 

2 
P

W
R

 
19

95
 

F
ai

lu
re

 a
t M

ill
st

on
e 

2.
 O

cc
ur

re
d 

in
 8

" 
re

ci
rc

 li
ne

 fr
om

 h
ea

te
r 

dr
ai

n 
pu

m
p 

to
 h

ea
te

r 
dr

ai
n 

ta
nk

. L
in

e 
op

er
at

ed
 d

ur
in

g 
st

ar
tu

p 
on

ly
 (

0-
30

%
 p

ow
er

).
 



C
S

I T
E

C
H

N
O

L
O

G
IE

S
, I

N
C

. 
In

di
an

 P
oi

nt
 2

 F
A

C
 S

us
ce

pt
ib

le
 N

on
-M

od
el

ed
 (

SN
M

) 
P

ro
gr

am
 

R
ep

or
t 

N
o.

 0
70

0.
10

4-
03

, A
tt

ac
hm

en
t 

C
, R

ev
is

io
n 

2 
 

P
ag

e 
A

tt
ac

h 
C

-6
 o

f 
6 

It
em

 
N

u
m

b
er

 
S

ys
te

m
 

L
o

ca
ti

o
n

/A
re

a 
P

la
n

t 
P

la
n

t 
T

yp
e 

Y
ea

r 
N

o
te

s 

20
 

H
ea

te
r 

V
en

ts
 

F
ee

dw
at

er
 H

ea
te

r 
V

en
ts

 
to

 C
on

de
ns

er
 

A
N

O
, 

K
ew

au
ne

e,
 

M
cG

ui
re

, 
P

oi
nt

 B
ea

ch
, 

W
at

er
fo

rd
 

P
W

R
, 

B
W

R
 

  

E
xt

en
si

ve
 F

A
C

-in
du

ce
d 

th
in

ni
ng

 fo
un

d 
th

ro
ug

ho
ut

 th
is

 s
ys

te
m

 a
t m

an
y 

pl
an

ts
. S

om
e 

pl
an

ts
 h

av
e 

re
pl

ac
ed

 th
e 

en
tir

e 
sy

st
em

 w
ith

 n
on

-
su

sc
ep

tib
le

 m
at

er
ia

l (
st

ai
nl

es
s 

st
ee

l o
r 

C
r-

M
o)

. 

21
 

M
ai

n 
S

te
am

 

C
ro

ss
-U

nd
er

 P
ip

in
g 

(a
ls

o 
ca

lle
d 

C
ol

d 
R

eh
ea

t, 
H

P
 

T
ur

bi
ne

 to
 M

oi
st

ur
e 

S
ep

ar
at

or
) 

N
or

th
 A

nn
a,

 
A

N
O

, P
oi

nt
 

B
ea

ch
, D

.C
. 

C
oo

k 
B

W
R

, 
P

W
R

 
  

S
ig

ni
fic

an
t F

A
C

 in
 c

ro
ss

-u
nd

er
 p

ip
in

g 
at

 N
or

th
 A

nn
a,

 A
N

O
, a

nd
 P

oi
nt

 
B

ea
ch

. S
om

e 
pl

an
ts

 h
av

e 
sm

al
l a

m
ou

nt
s 

of
 C

u/
C

r 
in

 th
is

 li
ne

s 
w

hi
ch

 
si

gn
ifi

ca
nt

ly
 r

ed
uc

es
 F

A
C

. 

22
 

M
oi

st
ur

e 
S

ep
ar

at
or

 
D

ra
in

 
M

oi
st

ur
e 

S
ep

ar
at

or
 D

ra
in

 
T

an
k 

D
ra

in
 

M
ill

st
on

e 
3 

P
W

R
 

19
90

 

C
at

as
tr

op
hi

c 
fa

ilu
re

 a
t M

ill
st

on
e 

3.
 O

cc
ur

re
d 

in
 6

" 
O

D
 M

oi
st

ur
e 

S
ep

. 
D

ra
in

 T
an

k 
dr

ai
n 

im
m

ed
ia

te
ly

 d
ow

ns
tr

ea
m

 o
f l

ev
el

 C
V

. 3
80

 d
eg

 F
, 0

%
 

qu
al

ity
. 

23
 

R
eh

ea
te

r 
D

ra
in

 
R

eh
ea

te
r 

D
ra

in
 T

an
k 

D
ra

in
 

M
ill

st
on

e 
2 

P
W

R
 

19
91

 
R

up
tu

re
 a

t M
ill

st
on

e 
2.

 O
cc

ur
re

d 
in

 8
" 

R
eh

ea
te

r 
D

ra
in

 T
an

k 
dr

ai
n 

im
m

ed
ia

te
ly

 d
ow

ns
tr

ea
m

 o
f l

ev
el

 C
V

. 4
63

 d
eg

 F
, 0

%
 q

ua
lit

y.
 

24
 

R
eh

ea
te

r 
D

ra
in

 
F

irs
t S

ta
ge

 R
eh

ea
te

r 
D

ra
in

 
C

al
la

w
ay

 
P

W
R

 
19

99
 

F
ai

lu
re

 a
t C

al
la

w
ay

 ju
st

 d
ow

ns
tr

ea
m

 o
f l

on
g 

ho
riz

on
ta

l s
ec

tio
n 

in
 fi

rs
t 

st
ag

e 
re

he
at

er
 d

ra
in

. 4
17

 d
eg

 F
, 4

.5
%

 q
ua

lit
y 

25
 

R
eh

ea
te

r 
D

ra
in

 

M
oi

st
ur

e 
S

ep
ar

at
or

 
R

eh
ea

te
r 

D
ra

in
/V

en
t t

o 
D

ra
in

 T
an

k 
(S

ca
ve

ng
in

g 
S

te
am

) 
M

cG
ui

re
 

P
W

R
 

20
05

 

U
ni

so
la

bl
e 

st
ea

m
 le

ak
 o

cc
ur

re
d 

in
 2

" 
lin

e 
th

at
 v

en
ts

 w
et

 s
te

am
 fr

om
 

M
S

R
 to

 d
ra

in
 ta

nk
. F

la
sh

in
g 

co
nt

rib
ut

ed
 to

 w
ea

r 
(p

re
ss

ur
e 

dr
op

 c
au

se
d 

by
 "

to
rt

uo
us

 p
at

h"
 th

ro
ug

h 
m

an
y 

fit
tin

gs
 in

 li
ne

).
 5

40
 d

eg
 F

, w
et

 s
te

am
 

26
 

M
ul

tip
le

 
S

ys
te

m
s 

D
eo

xy
ge

na
te

d 
lin

es
 

op
er

at
in

g 
at

 1
20

ºF
 

S
ou

th
 T

ex
as

 
P

ro
je

ct
, P

al
o 

V
er

de
, S

ur
ry

 
P

W
R

, 
B

W
R

 
 

S
om

e 
pl

an
ts

 h
av

e 
ex

pe
rie

nc
ed

 L
ow

-T
em

pe
ra

tu
re

 F
A

C
 w

ea
r 

in
 

de
ox

yg
en

at
ed

, n
eu

tr
al

 w
at

er
 a

t a
bo

ut
 1

20
ºF

 a
s 

pe
r 

E
P

R
I T

ec
hn

ic
al

 
R

ep
or

t 1
01

51
70

 “
In

ve
st

ig
at

io
n 

in
to

 F
lo

w
-A

cc
el

er
at

ed
 C

or
ro

si
on

 a
t L

ow
 

T
em

pe
ra

tu
re

s.
 

27
 

M
ul

tip
le

 
S

ys
te

m
s 

M
ul

tip
le

 L
oc

at
io

ns
 

D
ia

bl
o 

C
an

yo
n,

 
S

al
em

, V
. C

. 
S

um
m

er
 

P
W

R
, 

B
W

R
 

 

P
ip

es
 m

ad
e 

of
 c

or
ro

si
ve

 m
at

er
ia

l h
av

e 
sh

ow
n 

hi
gh

 c
or

ro
si

on
 r

at
es

 
do

w
ns

tr
ea

m
 o

f w
el

ds
 c

on
ne

ct
in

g 
no

n-
re

si
st

an
t m

at
er

ia
l t

o 
th

e 
re

si
st

an
t 

m
at

er
ia

l. 

 



CSI TECHNOLOGIES, INC. Indian Point 2 FAC Susceptible Non-Modeled (SNM) Program 

Report No. 0700.104-03, Attachment D, Revision 2  Page Attach D-1 of 7 

 
 
 
 
 
 

Attachment D 
SNM Small Bore Inspections 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
  



CSI TECHNOLOGIES, INC. Indian Point 2 FAC Susceptible Non-Modeled (SNM) Program 

Report No. 0700.104-03, Attachment D, Revision 2  Page Attach D-2 of 7 

Table D.1 below lists all small bore FAC Manager Web Edition Components that have been 
associated with an SNM Line.  If the component is not linked to an SNM line in FAC Manager it 
will not appear in this table.  Due to a lack of documentation from previous inspections, some 
inspections are missing from this table, and others did not have enough information to be 
properly trended.  Components that have not been properly trended have “N/A” in the Limiting 
NSI column and will be updated after enough information is found to properly calculate a 
reinspection interval.  The table is sorted by relative susceptibility, then alphabetically by 
System, Subsystem, Line, and Component.  If a field reads “N/A”, there is not enough 
information in FAC Manager to populate this field. 

Table D.1 Small Bore SNM Inspections from FAC Manager 

System Subsystem Line Number Component 

Line 
Size 
(in) F S 

Last 
Inspection NSI 

EST 2-3EST-01 2-3EST-016-B EST-18 0.75 1 1 8/11/2004 42 
EX 2-5EX-01 2-5EX-026-A 227-1P 2 1 1 5/5/1997 46 
EX 2-5EX-01 2-5EX-026-A 227-2C 2 1 1 5/5/1997 24 
EX 2-5EX-01 2-5EX-026-A 241-1N 2 1 1 5/15/1997 82 
EX 2-5EX-01 2-5EX-026-A 241-2C 2 1 1 5/15/1997 51 
EX 2-5EX-01 2-5EX-026-A 241-3R 2 1 1 5/15/1997 20 
EX 2-5EX-01 2-5EX-026-A 241-4P DS 2 1 1 5/15/1997 69 
EX 2-5EX-01 2-5EX-026-A 241-4P US 2 1 1 5/15/1997 37 
EX 2-5EX-01 2-5EX-026-A 241-5E 2 1 1 5/15/1997 33 
EX 2-5EX-01 2-5EX-028-A 241-10P 2 1 1 5/15/1997 20 
EX 2-5EX-01 2-5EX-028-A 241-11E 2 1 1 5/15/1997 34 
EX 2-5EX-01 2-5EX-028-A 241-12P US 2 1 1 5/15/1997 61 
HD 2-3HD-02 2-3HD-027 240-35P US 2 1 1 5/8/1997 58 
HD 2-3HD-02 2-3HD-028 240-10P US 2 1 1 5/8/1997 50 
HD 2-3HD-02 2-3HD-029 239-35P US 2 1 1 5/8/1997 70 
HD 2-3HD-02 2-3HD-030 239-10P US 2 1 1 5/8/1997 80 
HD 2-3HD-02 2-3HD-030 239-11E 2 1 1 4/9/2008 42 
HD 2-3HD-02 2-3HD-030 239-2P 2 1 1 9/25/2002 99 
HD 2-3HD-02 2-3HD-030 239-3E 2 1 1 9/25/2002 45 
HD 2-3HD-02 2-3HD-030 239-4P 2 1 1 9/25/2002 99 
HD 2-3HD-02 2-3HD-031 238-35P US 2 1 1 5/8/1997 82 
HD 2-3HD-02 2-3HD-032 238-10P US 2 1 1 5/8/1997 73 
HD 2-4HD-02 2-4HD-021 274-1C 2 1 1 5/18/2000 99 
HD 2-4HD-02 2-4HD-021 274-1N 2 1 1 5/18/2000 71 
HD 2-4HD-02 2-4HD-021 274-1P 2 1 1 5/18/2000 99 
HD 2-5HD-03 2-5HD-057 5EX-24P DS 2 1 1 4/22/2006 20 
HD 2-5HD-03 2-5HD-058 5EX-29 2 1 1 3/11/2010 50 
HD 2-5HD-03 2-5HD-058 5EX-29P DS 2 1 1 4/11/2000 90 
HD 2-5HD-03 2-5HD-058 5EX-30 2 1 1 4/11/2000 40 
HD 2-5HD-03 2-5HD-058 5EX-30P 2 1 1 4/11/2000 74 
HD 2-6HD-02 2-6HD-028 278-1C 1 1 1 3/14/2000 99 
HD 2-6HD-02 2-6HD-028 278-1E 1 1 1 3/14/2000 71 
HD 2-6HD-02 2-6HD-028 278-1N 1 1 1 3/14/2000 99 
HD 2-6HD-02 2-6HD-028 278-1P 1 1 1 3/14/2000 99 
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System Subsystem Line Number Component 

Line 
Size 
(in) F S 

Last 
Inspection NSI 

HD 2-6HD-02 2-6HD-028 278-2P 1 1 1 3/14/2000 99 
MST 2-MST-01 2-MST-117-B MST43-Pipe 1 1.25 1 1 10/7/2002 47 
MST 2-MST-01 2-MST-117-B MST43-Pipe 2 DS 1.25 1 1 10/7/2002 57 
MST 2-MST-01 2-MST-117-B MST43-Pipe 2 US 1.25 1 1 10/7/2002 48 
MST 2-MST-01 2-MST-117-B MST43-Pipe 3 DS 1.25 1 1 10/7/2002 35 
MST 2-MST-01 2-MST-117-B MST43-Pipe 3 US 1.25 1 1 10/7/2002 26 
MST 2-MST-01 2-MST-117-B MST43-Pipe 4 1.25 1 1 10/7/2002 99 
MST 2-MST-01 2-MST-117-B MST43-Tee 1 1.25 1 1 10/7/2002 99 
MST 2-MST-01 2-MST-118-B MST44-Pipe 1 1.25 1 1 10/8/2002 99 
MST 2-MST-01 2-MST-118-B MST44-Pipe 2 DS 1.25 1 1 10/8/2002 99 
MST 2-MST-01 2-MST-118-B MST44-Pipe 2 US 1.25 1 1 10/8/2002 99 
MST 2-MST-01 2-MST-118-B MST44-Pipe 3 DS 1.25 1 1 10/8/2002 86 
MST 2-MST-01 2-MST-118-B MST44-Pipe 3 US 1.25 1 1 10/8/2002 78 
MST 2-MST-01 2-MST-118-B MST44-Pipe 4 1.25 1 1 10/8/2002 54 
MST 2-MST-01 2-MST-118-B MST44-Tee 1 1.25 1 1 10/8/2002 84 
MST 2-MST-01 2-MST-119-B MST45-Pipe 1 DS 1.25 1 1 10/8/2002 36 
MST 2-MST-01 2-MST-119-B MST45-Pipe 1 US 1.25 1 1 10/8/2002 37 
MST 2-MST-01 2-MST-119-B MST45-Pipe 2 DS 1.25 1 1 10/8/2002 64 
MST 2-MST-01 2-MST-119-B MST45-Pipe 2 US 1.25 1 1 10/8/2002 54 
MST 2-MST-01 2-MST-119-B MST45-Pipe 3 DS 1.25 1 1 10/8/2002 64 
MST 2-MST-01 2-MST-119-B MST45-Pipe 3 US 1.25 1 1 10/8/2002 49 
MST 2-MST-01 2-MST-119-B MST45-Pipe 4 1.25 1 1 10/8/2002 81 
MST 2-MST-01 2-MST-119-B MST45-Tee 1 1.25 1 1 10/8/2002 77 
MST 2-MST-01 2-MST-120-B MST46-Pipe 1 1 1 1 10/8/2002 50 
MST 2-MST-01 2-MST-120-B MST46-Pipe 2 DS 1 1 1 10/8/2002 45 
MST 2-MST-01 2-MST-120-B MST46-Pipe 2 US 1 1 1 10/8/2002 53 
MST 2-MST-01 2-MST-120-B MST46-Pipe 3 DS 1 1 1 10/8/2002 64 
MST 2-MST-01 2-MST-120-B MST46-Pipe 3 US 1 1 1 10/8/2002 52 
MST 2-MST-01 2-MST-120-B MST46-Pipe 4 1 1 1 10/8/2002 33 
MST 2-MST-01 2-MST-120-B MST46-Tee 1 1 1 1 10/8/2002 97 
BD 2-BD-01 2-BD-005 256-28P 2 1 2 5/27/1997 99 
BD 2-BD-01 2-BD-006 256-37P DS 2 1 2 5/27/1997 85 
BD 2-BD-01 2-BD-006 256-38E 2 1 2 5/27/1997 20 
BD 2-BD-01 2-BD-006 256-39P DS 2 1 2 5/27/1997 41 
BD 2-BD-01 2-BD-006 256-39P US 2 1 2 5/27/1997 99 
BD 2-BD-01 2-BD-009-A MS46-1 2 1 2 1/31/1993 25 
BD 2-BD-01 2-BD-009-A MS46-1P DS 2 1 2 1/31/1993 31 
BD 2-BD-01 2-BD-009-A MS46-1P US 2 1 2 1/31/1993 31 
BD 2-BD-01 2-BD-009-A MS46-1P-1 2 1 2 1/31/1993 20 
BD 2-BD-01 2-BD-009-A MS46-2 2 1 2 1/31/1993 25 
BD 2-BD-01 2-BD-009-A MS46-2P-2 2 1 2 1/31/1993 40 
BD 2-BD-01 2-BD-009-A MS46-2P-3 2 1 2 1/31/1993 50 
BD 2-BD-01 2-BD-009-A MS46-3 2 1 2 1/31/1993 32 
BD 2-BD-01 2-BD-009-A MS46-3P 2 1 2 1/31/1993 40 
BD 2-BD-01 2-BD-009-A MS46-4 2 1 2 11/12/2002 75 
BD 2-BD-01 2-BD-009-A MS46-4P US 2 1 2 11/12/2002 63 
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Last 
Inspection NSI 

BD 2-BD-01 2-BD-009-A MS46-4P-1 DS 2 1 2 11/12/2002 62 
BD 2-BD-01 2-BD-009-A MS46-4P-1 US 2 1 2 5/8/2006 99 
BD 2-BD-01 2-BD-009-A MS46-4P-1DS 2 1 2 N/A 23 
BD 2-BD-01 2-BD-009-A MS46-5 2 1 2 4/4/1995 42 
BD 2-BD-01 2-BD-009-A MS46-5P 2 1 2 10/23/2004 99 
BD 2-BD-01 2-BD-009-A MS46-6 2 1 2 4/5/1995 99 
BD 2-BD-01 2-BD-009-A MS46-6P 2 1 2 N/A 23 
BD 2-BD-01 2-BD-009-A MS46-6P US 2 1 2 4/5/1995 82 
BD 2-BD-01 2-BD-009-A MS46-7P2 2 1 2 4/26/2000 99 
BD 2-BD-01 2-BD-009-A MS46-7R 2 1 2 4/26/2000 99 
BD 2-BD-01 2-BD-010-A MS45-1 2 1 2 1/31/1993 33 
BD 2-BD-01 2-BD-010-A MS45-1P 2 1 2 1/31/1993 34 
BD 2-BD-01 2-BD-010-A MS45-1P-1 2 1 2 1/31/1993 32 
BD 2-BD-01 2-BD-010-A MS45-2P-1 2 1 2 N/A 42 
BD 2-BD-01 2-BD-010-A MS45-2P-3 2 1 2 N/A 42 
BD 2-BD-01 2-BD-010-A MS45-2R 2 1 2 5/8/2006 99 
BD 2-BD-01 2-BD-010-A MS45-3 2 1 2 5/8/2006 70 
BD 2-BD-01 2-BD-010-A MS45-3P-1 2 1 2 2/9/1996 47 
BD 2-BD-01 2-BD-010-A MS-45-3P-1 2 1 2 N/A 23 
BD 2-BD-01 2-BD-010-A MS45-6 2 1 2 4/4/1995 20 
BD 2-BD-01 2-BD-010-A MS45-7 2 1 2 N/A 23 
BD 2-BD-01 2-BD-010-A MS45-7P2 2 1 2 4/26/2000 99 
BD 2-BD-01 2-BD-010-A MS45-7R 2 1 2 4/26/2000 99 
BD 2-BD-01 2-BD-011-A MS47-1 2 1 2 1/31/1993 36 
BD 2-BD-01 2-BD-011-A MS47-10P1 2 1 2 N/A 23 
BD 2-BD-01 2-BD-011-A MS47-1P 2 1 2 1/31/1993 31 
BD 2-BD-01 2-BD-011-A MS47-1P-1 2 1 2 1/31/1993 64 
BD 2-BD-01 2-BD-011-A MS47-2P-2 2 1 2 1/31/1993 35 
BD 2-BD-01 2-BD-011-A MS47-3 2 1 2 1/31/1993 51 
BD 2-BD-01 2-BD-011-A MS47-3P 2 1 2 1/31/1993 20 
BD 2-BD-01 2-BD-011-A MS47-4P 2 1 2 N/A 21 
BD 2-BD-01 2-BD-011-A MS47-4P DS 2 1 2 1/31/1993 31 
BD 2-BD-01 2-BD-011-A MS47-4P-1 2 1 2 5/8/2006 87 
BD 2-BD-01 2-BD-011-A MS47-5 2 1 2 1/31/1993 55 
BD 2-BD-01 2-BD-011-A MS47-5P 2 1 2 N/A 23 
BD 2-BD-01 2-BD-011-A MS47-5P US 2 1 2 1/31/1993 50 
BD 2-BD-01 2-BD-011-A MS47-8VP 2 1 2 4/4/1995 38 
BD 2-BD-01 2-BD-011-A MS47-9P 2 1 2 N/A 23 
BD 2-BD-01 2-BD-012-A 256-40T 2 1 2 5/27/1997 82 
BD 2-BD-01 2-BD-012-A 256-41P US 2 1 2 5/27/1997 61 
BD 2-BD-01 2-BD-012-A MS48-1 2 1 2 1/31/1993 36 
BD 2-BD-01 2-BD-012-A MS48-10P1 2 1 2 N/A 23 
BD 2-BD-01 2-BD-012-A MS48-10P2 2 1 2 N/A 23 
BD 2-BD-01 2-BD-012-A MS48-1P 2 1 2 1/31/1993 36 
BD 2-BD-01 2-BD-012-A MS48-1P-1 2 1 2 1/31/1993 20 
BD 2-BD-01 2-BD-012-A MS48-2P-2 2 1 2 1/31/1993 20 



CSI TECHNOLOGIES, INC. Indian Point 2 FAC Susceptible Non-Modeled (SNM) Program 

Report No. 0700.104-03, Attachment D, Revision 2  Page Attach D-5 of 7 

System Subsystem Line Number Component 

Line 
Size 
(in) F S 

Last 
Inspection NSI 

BD 2-BD-01 2-BD-012-A MS48-3 2 1 2 1/31/1993 30 
BD 2-BD-01 2-BD-012-A MS48-3P 2 1 2 1/31/1993 49 
BD 2-BD-01 2-BD-012-A MS48-4P-1 2 1 2 5/8/2006 50 
BD 2-BD-01 2-BD-012-A MS48-8VP 2 1 2 4/4/1995 42 
BD 2-BD-01 2-BD-012-A MS48-9P 2 1 2 N/A 23 
GS 2-GS-01 2-GS-039 215-1P 2 1 2 4/22/1997 31 
GS 2-GS-01 2-GS-039 215-1P DS 2 1 2 10/30/2002 38 
GS 2-GS-01 2-GS-039 215-2E 2 1 2 4/8/2008 29 
GS 2-GS-01 2-GS-039 215-2P US 2 1 2 10/30/2002 43 
GS 2-GS-01 2-GS-039 215-6P 2 1 2 4/23/1997 42 
GS 2-GS-01 2-GS-039 21BFPT 2 1 2 4/27/2006 89 
GS 2-GS-01 2-GS-040 215-10E 2 1 2 10/30/2002 30 
GS 2-GS-01 2-GS-040 215-10P US 2 1 2 10/30/2002 51 
GS 2-GS-01 2-GS-040 215-7P 2 1 2 N/A 22 
GS 2-GS-01 2-GS-040 215-7P DS 2 1 2 4/22/1997 45 
GS 2-GS-01 2-GS-040 215-8E 2 1 2 4/18/2000 25 
GS 2-GS-01 2-GS-040 215-8P US 2 1 2 4/18/2000 36 
GS 2-GS-01 2-GS-040 215-9P DS 2 1 2 10/30/2002 46 
GS 2-GS-01 2-GS-040 22BFPT 2 1 2 10/23/2004 22 
GS 2-GS-01 2-GS-042 215-18P DS 1 1 2 4/22/1997 70 
GS 2-GS-01 2-GS-042 215-19E 1 1 2 4/22/1997 35 
GS 2-GS-01 2-GS-042 215-19P 1 1 2 4/22/1997 57 
GS 2-GS-01 2-GS-042 215-20E 1 1 2 4/22/1997 62 
GS 2-GS-01 2-GS-042 215-20P US 1 1 2 4/22/1997 40 
HD 2-2HD-02 2-2HD-025 222-10E 1 1 2 5/22/1997 38 
HD 2-2HD-02 2-2HD-025 222-10P DS 1 1 2 4/28/1997 71 
HD 2-2HD-02 2-2HD-025 222-10P US 1 1 2 5/22/1997 56 
HD 2-2HD-02 2-2HD-025 222-11E 1 1 2 4/28/1997 44 
HD 2-2HD-02 2-2HD-025 222-11P US 1 1 2 4/28/1997 57 
HD 2-2HD-02 2-2HD-025 222-1P DS 1 1 2 5/22/1997 66 
HD 2-2HD-02 2-2HD-025 222-2E 1 1 2 5/22/1997 34 
HD 2-2HD-02 2-2HD-025 222-3P 1 1 2 5/22/1997 60 
HD 2-2HD-02 2-2HD-025 222-4E 1 1 2 5/22/1997 44 
HD 2-2HD-02 2-2HD-025 222-6E 1 1 2 5/22/1997 38 
HD 2-2HD-02 2-2HD-025 222-6P US 1 1 2 5/22/1997 36 
HD 2-2HD-02 2-2HD-025 222-9P DS 1 1 2 5/22/1997 60 
MS 2-MS-01 2-MS-039 252-18P US 2 1 2 5/14/1997 50 
MS 2-MS-01 2-MS-058 252-30E N/A 1 2 6/6/1997 33 
MS 2-MS-01 2-MS-144 250-1P 0.75 1 2 5/22/1997 70 

MST 2-MST-01 2-MST-101-B MST27-Pipe 1 1 1 2 10/7/2002 61 
MST 2-MST-01 2-MST-101-B MST27-Pipe 2 DS 1 1 2 10/7/2002 55 
MST 2-MST-01 2-MST-101-B MST27-Pipe 2 US 1 1 2 10/7/2002 51 
MST 2-MST-01 2-MST-101-B MST27-Pipe 3 DS 1 1 2 10/7/2002 85 
MST 2-MST-01 2-MST-101-B MST27-Pipe 3 US 1 1 2 10/7/2002 57 
MST 2-MST-01 2-MST-101-B MST27-Pipe 4 1 1 2 10/7/2002 94 
MST 2-MST-01 2-MST-101-B MST27-Tee 1 1 1 2 10/7/2002 99 
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MST 2-MST-01 2-MST-123-B MST-49 1 1 2 8/11/2004 28 
MST 2-MST-01 2-MST-124-B MST50-Pipe 1 1 1 2 10/9/2002 75 
MST 2-MST-01 2-MST-124-B MST50-Pipe 2 DS 1 1 2 10/9/2002 77 
MST 2-MST-01 2-MST-124-B MST50-Pipe 2 US 1 1 2 10/9/2002 74 
MST 2-MST-01 2-MST-124-B MST50-Pipe 3 1 1 2 10/9/2002 40 
MST 2-MST-01 2-MST-124-B MST50-Pipe 4 1 1 2 10/9/2002 54 
MST 2-MST-01 2-MST-124-B MST50-Tee 1 1 1 2 10/9/2002 66 
MST 2-MST-01 2-MST-125-B MST51-Pipe 1 1 1 2 10/9/2002 39 
MST 2-MST-01 2-MST-125-B MST51-Pipe 2 DS 1 1 2 10/9/2002 99 
MST 2-MST-01 2-MST-125-B MST51-Pipe 2 US 1 1 2 10/9/2002 77 
MST 2-MST-01 2-MST-125-B MST51-Pipe 3 1 1 2 10/9/2002 76 
MST 2-MST-01 2-MST-125-B MST51-Pipe 4 1 1 2 10/9/2002 99 
MST 2-MST-01 2-MST-125-B MST51-Tee 1 1 1 2 10/9/2002 63 
MST 2-MST-01 2-MST-131-A 252-1T 1 1 2 4/9/2008 28 
MST 2-MST-01 2-MST-101-A MST27-Elbow 1 1 1 3 10/7/2002 51 
MST 2-MST-01 2-MST-101-A MST27-Elbow 2 1 1 3 10/7/2002 40 
MST 2-MST-01 2-MST-113-A 248-14P 1 1 3 5/7/1997 48 
MST 2-MST-01 2-MST-113-A 248-15C 1 1 3 5/7/1997 76 
MST 2-MST-01 2-MST-117-A MST43-Elbow 1 1.25 1 3 10/7/2002 47 
MST 2-MST-01 2-MST-117-A MST43-Elbow 2 1.25 1 3 10/7/2002 29 
MST 2-MST-01 2-MST-117-A MST43-PIPE US 1.25 1 3 3/16/2010 80 
MST 2-MST-01 2-MST-118-A MST44-Elbow 1 1.25 1 3 10/8/2002 62 
MST 2-MST-01 2-MST-118-A MST44-Elbow 2 1.25 1 3 10/8/2002 29 
MST 2-MST-01 2-MST-119-A MST45-Elbow 1 1.25 1 3 10/8/2002 52 
MST 2-MST-01 2-MST-119-A MST45-Elbow 2 1.25 1 3 10/8/2002 30 
MST 2-MST-01 2-MST-120-A MST46-Elbow 1 1 1 3 10/8/2002 42 
MST 2-MST-01 2-MST-120-A MST46-Elbow 2 1 1 3 10/8/2002 56 
MST 2-MST-01 2-MST-124-A MST50-Elbow 1 1 1 3 10/9/2002 34 
MST 2-MST-01 2-MST-125-A MST51-Elbow 1 1 1 3 10/9/2002 77 
AS 2-AS-03 2-AS-018 279-6P 1 2 5/18/2000 55 
AS 2-AS-03 2-AS-018 279-6R 1 2 5/18/2000 99 
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Table D.2 below lists all small bore replacements from FAC Manager Web Edition Components 
that have been associated with an SNM Line.  If the component is not linked to an SNM line in 
FAC Manager it will not appear in this table.  Components may be missing from this table due to 
the lack of this link.  The table is sorted by relative susceptibility, then alphabetically by System, 
Subsystem, Line, and Component. 

Table D.2 Small Bore SNM Replacements from FAC Manager 

System Subsystem Line Number Component 
Line 
Size F S Install Date 

EX 2-5EX-01 2-5EX-028-A 241-10P 2 1 1 4/28/1997 
EX 2-5EX-01 2-5EX-028-A 241-11E 2 1 1 4/28/1997 
HD 2-2HD-02 2-2HD-025 222-10E 1 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-025 222-10P DS 1 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-025 222-10P US 1 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-025 222-11E 1 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-025 222-11P US 1 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-025 222-1P DS 1 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-025 222-2E 1 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-025 222-3P 1 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-025 222-4E 1 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-025 222-6E 1 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-025 222-6P US 1 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-025 222-9P DS 1 1 2 2/16/2000 
N/A N/A N/A 250-17P 1.5 N/A N/A 4/28/1997 
N/A N/A N/A EST4-Pipe 1 0.75 N/A N/A 10/26/2002 
N/A N/A N/A 245-7P 1 N/A N/A 2/24/1995 
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Table E.1 below lists all large bore FAC Manager Web Edition Components that have been 
associated with an SNM Line.  If the component is not linked to an SNM line in FAC Manager it 
will not appear in this table.  Due to a lack of documentation from previous inspections, some 
inspections are missing from this table, and others did not have enough information to be 
properly trended.  Components that have not been properly trended have “N/A” in the Limiting 
NSI column and will be updated after enough information is found to properly calculate a 
reinspection interval.  The table is sorted by relative susceptibility, then alphabetically by 
System, Subsystem, Line, and Component.  If a field reads “N/A”, there is not enough 
information in FAC Manager to populate this field. 

Table E.1 Large Bore SNM Inspections from FAC Manager 

System Subsystem Line Number Component 

Line 
Size 
(in) F S 

Last 
Inspection NSI 

EST 2-1EST-01 2-1EST-013-B EST-14 4 1 1 4/28/1997 23 
EST 2-1EST-01 2-1EST-013-B EST-14P 4 1 1 4/28/1997 22 
EST 2-1EST-01 2-1EST-013-B EST-15 4 1 1 4/28/1997 21 
EST 2-1EST-01 2-1EST-013-B EST-16P 4 1 1 N/A 23 
EST 2-1EST-01 2-1EST-013-B EST-17 4 1 1 N/A 23 
EST 2-1EST-01 2-1EST-013-B EST-17P 4 1 1 N/A 23 
EST 2-1EST-01 2-1EST-013-B EST-20P US 4 1 1 3/3/1995 33 
EST 2-1EST-01 2-1EST-013-B EST-21 4 1 1 3/3/1995 34 
EST 2-1EST-01 2-1EST-013-B EST-21P DS 4 1 1 3/3/1995 28 
EST 2-1EST-01 2-1EST-013-B EST-21P US 4 1 1 3/1/1995 20 
EST 2-1EST-01 2-1EST-013-B EST-22 4 1 1 3/1/1995 20 
EST 2-1EST-01 2-1EST-013-B EST-22P 4 1 1 3/1/1995 24 
EST 2-1EST-01 2-1EST-013-B EST-23P 4 1 1 3/3/1995 20 
EST 2-1EST-01 2-1EST-013-B EST-23P US 4 1 1 N/A 23 
EST 2-1EST-01 2-1EST-013-B EST-24 4 1 1 3/3/1995 99 
EST 2-1EST-01 2-1EST-013-B EST-24P 4 1 1 3/3/1995 20 
EST 2-1EST-01 2-1EST-013-B EST-29P 4 1 1 4/13/1995 30 
EST 2-1EST-01 2-1EST-013-B EST-29P US 4 1 1 N/A 23 
EST 2-1EST-01 2-1EST-013-B EST-30A 4 1 1 4/13/1995 22 
EST 2-1EST-01 2-1EST-013-B EST-30AP 4 1 1 4/13/1995 21 
EST 2-1EST-01 2-1EST-013-B EST-30B 4 1 1 4/13/1995 20 
EST 2-1EST-01 2-1EST-013-B EST-30P DS 4 1 1 N/A 25 
EST 2-1EST-01 2-1EST-013-B EST-31 4 1 1 3/1/1995 99 
EST 2-1EST-01 2-1EST-013-B EST-31P DS 4 1 1 3/1/1995 99 
EST 2-1EST-01 2-1EST-013-B EST-31P US 4 1 1 4/13/1995 99 
EST 2-1EST-01 2-1EST-013-B EST-31P-1 4 1 1 4/13/1995 99 
EST 2-1EST-01 2-1EST-013-B EST-31T 4 1 1 4/13/1995 99 
EST 2-1EST-01 2-1EST-014 EST-1P-1 6 1 1 4/23/1997 21 
EST 2-1EST-01 2-1EST-014 EST-1T 6 1 1 4/28/1997 25 
EST 2-1EST-01 2-1EST-014 EST-2P 6 1 1 N/A 23 
EST 2-1EST-01 2-1EST-014 EST-3P 6 1 1 N/A 23 
FW 2-FW-03 2-FW-063 213-4P 6 1 1 4/24/1997 43 
FW 2-FW-03 2-FW-063 213-6P 6 1 1 4/24/1997 31 
FW 2-FW-03 2-FW-063 213-6R 6 1 1 4/28/1997 57 
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System Subsystem Line Number Component 

Line 
Size 
(in) F S 

Last 
Inspection NSI 

FW 2-FW-03 2-FW-063 Valve FCV-1115 6 1 1 3/23/2010 99 
FW 2-FW-03 2-FW-064 213-1P 6 1 1 4/24/1997 99 
FW 2-FW-03 2-FW-064 213-3P 6 1 1 4/24/1997 31 
FW 2-FW-03 2-FW-064 213-3R 6 1 1 4/28/1997 44 
HD 2-3HD-02 2-3HD-039 223-9R 3 1 1 4/29/1997 28 
HD 2-3HD-02 2-3HD-040 223-10P1 DS 3 1 1 4/29/1997 99 
HD 2-3HD-02 2-3HD-041 223-11P1 DS 3 1 1 4/29/1997 85 
HD 2-3HD-02 2-3HD-042 223-10P DS 4 1 1 4/29/1997 99 
HD 2-3HD-02 2-3HD-042 223-10P US 4 1 1 4/29/1997 98 
HD 2-3HD-02 2-3HD-042 223-10T 4 1 1 4/29/1997 50 
HD 2-3HD-02 2-3HD-042 223-11T 4 1 1 4/29/1997 44 
HD 2-3HD-02 2-3HD-043 223-11P US 4 1 1 4/29/1997 54 
HD 2-3HD-02 2-3HD-043 223-13P DS 4 1 1 5/9/2000 85 
HD 2-3HD-02 2-3HD-043 223-14E 4 1 1 5/9/2000 40 
HD 2-3HD-02 2-3HD-043 223-14P DS 4 1 1 4/6/2000 21 
HD 2-3HD-02 2-3HD-043 223-14P US 4 1 1 5/9/2000 60 
HD 2-3HD-02 2-3HD-043 223-15E 4 1 1 4/6/2000 22 
HD 2-3HD-02 2-3HD-043 223-15P DS 4 1 1 5/9/2000 47 
HD 2-3HD-02 2-3HD-043 223-15P US 4 1 1 4/6/2000 41 
HD 2-3HD-02 2-3HD-043 223-16E 4 1 1 5/9/2000 25 
HD 2-3HD-02 2-3HD-043 223-16P DS 4 1 1 5/14/1997 42 
HD 2-3HD-02 2-3HD-043 223-16P US 4 1 1 5/9/2000 32 
HD 2-3HD-02 2-3HD-043 223-17E 4 1 1 5/14/1997 26 
HD 2-3HD-02 2-3HD-043 223-17P DS 4 1 1 5/14/1997 46 
HD 2-3HD-02 2-3HD-043 223-17P US 4 1 1 5/14/1997 26 
HD 2-3HD-02 2-3HD-043 223-18E 4 1 1 5/14/1997 26 
HD 2-3HD-02 2-3HD-043 223-18P 4 1 1 4/28/1997 39 
HD 2-3HD-02 2-3HD-043 223-19E 4 1 1 4/28/1997 26 
HD 2-3HD-02 2-3HD-043 223-19P US 4 1 1 4/28/1997 30 
HD 2-4HD-02 2-4HD-025 274-25N 3 1 1 4/13/2000 38 
HD 2-4HD-02 2-4HD-025 274-25P DS 3 1 1 4/13/2000 78 
HD 2-5HD-02 2-5HD-044 5EXV-11 10 1 1 3/13/2010 44 
HD 2-5HD-02 2-5HD-044 5EXV-11P 10 1 1 N/A 23 
HD 2-5HD-02 2-5HD-044 5EXV-11P-1 10 1 1 N/A 23 
HD 2-5HD-02 2-5HD-044 5EXV-12P 10 1 1 3/14/1995 36 
HD 2-5HD-02 2-5HD-044 5EXV-13 10 1 1 3/14/1995 36 
HD 2-5HD-02 2-5HD-044 5EXV-13N 10 1 1 11/2/2002 73 
HD 2-5HD-02 2-5HD-044 5EXV-13P DS 10 1 1 3/14/1995 52 
HD 2-5HD-02 2-5HD-044 5EXV-13P US 10 1 1 11/2/2002 56 
HD 2-5HD-02 2-5HD-044 5EXV-3 10 1 1 N/A 20 
HD 2-5HD-02 2-5HD-045 5EXV-10 10 1 1 3/14/1995 37 
HD 2-5HD-02 2-5HD-045 5EXV-10N 10 1 1 5/30/1997 48 
HD 2-5HD-02 2-5HD-045 5EXV-10P 10 1 1 3/14/1995 49 
HD 2-5HD-02 2-5HD-045 5EXV-2 10 1 1 N/A 20 
HD 2-5HD-02 2-5HD-045 5EXV-8 10 1 1 N/A 21 
HD 2-5HD-02 2-5HD-045 5EXV-8P 10 1 1 N/A 23 
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System Subsystem Line Number Component 

Line 
Size 
(in) F S 

Last 
Inspection NSI 

HD 2-5HD-02 2-5HD-045 5EXV-9P 10 1 1 3/14/1995 44 
HD 2-5HD-02 2-5HD-046 5EXV-1 10 1 1 N/A 20 
HD 2-5HD-02 2-5HD-046 5EXV-4 10 1 1 N/A 20 
HD 2-5HD-02 2-5HD-046 5EXV-5 10 1 1 N/A 20 
HD 2-5HD-02 2-5HD-046 5EXV-5P 10 1 1 N/A 20 
HD 2-5HD-02 2-5HD-046 5EXV-6 10 1 1 N/A 20 
HD 2-5HD-02 2-5HD-046 5EXV-6P 10 1 1 3/14/1995 75 
HD 2-5HD-02 2-5HD-046 5EXV-7 10 1 1 3/14/1995 42 
HD 2-5HD-02 2-5HD-046 5EXV-7P 10 1 1 3/14/1995 41 
HD 2-5HD-02 2-5HD-051 277-18P DS 2.5 1 1 5/9/2000 99 
HD 2-5HD-02 2-5HD-051 277-19E 2.5 1 1 5/9/2000 31 
HD 2-5HD-02 2-5HD-051 277-20P DS 2.5 1 1 5/9/2000 87 
HD 2-5HD-02 2-5HD-051 277-20P US 2.5 1 1 5/9/2000 96 
HD 2-5HD-02 2-5HD-051 277-21E 2.5 1 1 5/9/2000 58 
HD 2-5HD-02 2-5HD-051 277-22P DS 2.5 1 1 4/12/2000 68 
HD 2-5HD-02 2-5HD-051 277-22P US 2.5 1 1 5/9/2000 92 
HD 2-5HD-02 2-5HD-051 277-23N 2.5 1 1 4/12/2000 28 
HD 2-5HD-03 2-5HD-059 5EXC-1 24 1 1 11/9/2002 59 
HD 2-5HD-03 2-5HD-059 5EXC-1P DS 24 1 1 11/9/2002 39 
HD 2-5HD-03 2-5HD-059 5EXC-2 24 1 1 2/6/1995 43 
HD 2-5HD-03 2-5HD-059 5EXC-2A 24 1 1 3/1/1995 29 
HD 2-5HD-03 2-5HD-059 5EXC-2P DS 24 1 1 3/1/1995 24 
HD 2-5HD-03 2-5HD-059 5EXC-2P US 24 1 1 11/9/2002 43 
HD 2-5HD-03 2-5HD-061-A 5EXC-21 14 1 1 4/1/2008 37 
HD 2-5HD-03 2-5HD-061-A 5EXC-21P-1 DS 14 1 1 11/12/2002 50 
HD 2-5HD-03 2-5HD-061-A 5EXC-21P-1 US 14 1 1 4/27/2000 28 
HD 2-5HD-03 2-5HD-061-B 205-22P US 8 1 1 4/9/1997 26 
HD 2-5HD-03 2-5HD-061-B 205-22P-1 8 1 1 11/11/2002 47 
HD 2-5HD-03 2-5HD-061-B 205-22R 8 1 1 4/28/1997 43 
HD 2-5HD-03 2-5HD-061-B 205-23P DS 8 1 1 4/28/2000 76 
HD 2-5HD-03 2-5HD-061-B 205-23P US 8 1 1 4/28/2000 43 
HD 2-5HD-03 2-5HD-061-B 205-23T 8 1 1 4/28/2000 53 
HD 2-5HD-03 2-5HD-061-B 205-24P US 8 1 1 4/28/2000 26 
HD 2-5HD-03 2-5HD-061-B 205-24T 8 1 1 4/28/2000 46 
HD 2-5HD-03 2-5HD-061-B 5EXC-27 8 1 1 4/30/1997 24 
HD 2-5HD-03 2-5HD-061-B 5EXC-27P 8 1 1 5/30/1997 24 
HD 2-5HD-03 2-5HD-061-B 5EXC-29 8 1 1 2/25/1995 31 
HD 2-5HD-03 2-5HD-061-B 5EXC-29P DS 8 1 1 2/25/1995 34 
HD 2-5HD-03 2-5HD-061-B 5EXC-30P 8 1 1 2/25/1995 29 
HD 2-5HD-03 2-5HD-062-A 205-15PUS 14 1 1 N/A 23 
HD 2-5HD-03 2-5HD-062-B 205-13P US 8 1 1 4/10/1997 32 
HD 2-5HD-03 2-5HD-062-B 205-13R 8 1 1 4/28/1997 44 
HD 2-5HD-03 2-5HD-062-B 205-14P DS 8 1 1 11/9/2002 94 
HD 2-5HD-03 2-5HD-062-B 205-15P US 8 1 1 11/9/2002 37 
HD 2-5HD-03 2-5HD-062-B 205-15T 8 1 1 11/9/2002 54 
HD 2-5HD-03 2-5HD-062-B 5EXC-17 8 1 1 4/29/1997 36 
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System Subsystem Line Number Component 

Line 
Size 
(in) F S 

Last 
Inspection NSI 

HD 2-5HD-03 2-5HD-062-B 5EXC-17P US 8 1 1 4/29/1997 28 
HD 2-5HD-03 2-5HD-062-B 5EXC-19 8 1 1 4/28/1997 61 
HD 2-5HD-03 2-5HD-062-B 5EXC-19N 8 1 1 4/28/1997 45 
HD 2-5HD-03 2-5HD-062-B 5EXC-19P DS 8 1 1 4/28/1997 39 
HD 2-5HD-03 2-5HD-062-B 5EXC-19P-1 8 1 1 4/28/1997 41 
HD 2-5HD-03 2-5HD-063-B 205-5P US 8 1 1 5/2/1997 32 
HD 2-5HD-03 2-5HD-063-B 205-5P-1 DS 8 1 1 4/28/2000 44 
HD 2-5HD-03 2-5HD-063-B 205-5R 8 1 1 5/2/1997 27 
HD 2-5HD-03 2-5HD-063-B 5EXC-10 8 1 1 N/A 23 
HD 2-5HD-03 2-5HD-063-B 5EXC-11 8 1 1 5/6/1997 40 
HD 2-5HD-03 2-5HD-063-B 5EXC-11N 8 1 1 5/6/1997 30 
HD 2-5HD-03 2-5HD-063-B 5EXC-11P 8 1 1 N/A 23 
HD 2-5HD-03 2-5HD-063-B 5EXC-11P DS 8 1 1 5/6/1997 33 
HD 2-5HD-03 2-5HD-063-B 5EXC-9 8 1 1 N/A 23 
HD 2-5HD-03 2-5HD-063-B 5EXC-9P DS 8 1 1 N/A 20 
HD 2-5HD-03 2-5HD-063-B 5EXC-9P US 8 1 1 N/A 23 

MSD 2-MSD-01 2-MSD-097 288-2P DS 2.5 1 1 11/8/2002 78 
MSD 2-MSD-01 2-MSD-097 288-4P US 2.5 1 1 11/8/2002 81 

MSD 2-MSD-01 2-MSD-097 
288-5EXV-DS-

MS21A 2.5 1 1 11/8/2002 79 
MSD 2-MSD-01 2-MSD-100 231-2P DS 2.5 1 1 5/6/1997 79 
MSD 2-MSD-01 2-MSD-100 231-3E 2.5 1 1 5/6/1997 32 
MSD 2-MSD-01 2-MSD-100 231-3P 2.5 1 1 5/6/1997 37 
MSD 2-MSD-01 2-MSD-100 231-4E 2.5 1 1 5/6/1997 99 
MSD 2-MSD-01 2-MSD-100 231-4P US 2.5 1 1 5/6/1997 99 
MSD 2-MSD-01 2-MSD-106-A 1B-1 6 1 1 N/A 23 
MSD 2-MSD-01 2-MSD-106-A 1B-10 6 1 1 3/2/1995 42 
MSD 2-MSD-01 2-MSD-106-A 1B-10P DS 6 1 1 3/2/1995 51 
MSD 2-MSD-01 2-MSD-106-A 1B-10P US 6 1 1 3/2/1995 42 
MSD 2-MSD-01 2-MSD-106-A 1B-11 6 1 1 3/2/1995 34 
MSD 2-MSD-01 2-MSD-106-A 1B-11P DS 6 1 1 3/2/1995 38 
MSD 2-MSD-01 2-MSD-106-A 1B-11P US 6 1 1 3/2/1995 41 
MSD 2-MSD-01 2-MSD-106-A 1B-12 6 1 1 3/2/1995 32 
MSD 2-MSD-01 2-MSD-106-A 1B-12P DS 6 1 1 4/5/1995 36 
MSD 2-MSD-01 2-MSD-106-A 1B-12P US 6 1 1 3/2/1995 45 
MSD 2-MSD-01 2-MSD-106-A 1B-13 6 1 1 N/A 23 
MSD 2-MSD-01 2-MSD-106-A 1B-13P 6 1 1 N/A 23 
MSD 2-MSD-01 2-MSD-106-A 1B-14 6 1 1 4/5/1995 29 
MSD 2-MSD-01 2-MSD-106-A 1B-15 6 1 1 N/A 23 
MSD 2-MSD-01 2-MSD-106-A 1B-2 6 1 1 N/A 23 
MSD 2-MSD-01 2-MSD-106-A 1B-3 6 1 1 N/A 23 
MSD 2-MSD-01 2-MSD-106-A 1B-3N 6 1 1 5/19/1997 29 
MSD 2-MSD-01 2-MSD-106-A 1B-4 6 1 1 3/20/1995 25 
MSD 2-MSD-01 2-MSD-106-A 1B-4P 6 1 1 3/8/1995 59 
MSD 2-MSD-01 2-MSD-106-A 1B-5 6 1 1 3/21/1995 39 
MSD 2-MSD-01 2-MSD-106-A 1B-5P 6 1 1 3/16/1995 45 
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MSD 2-MSD-01 2-MSD-106-A 1B-5R 6 1 1 3/15/1995 29 
MSD 2-MSD-01 2-MSD-106-A 1B-6 6 1 1 N/A 23 
MSD 2-MSD-01 2-MSD-106-A 1B-6P 6 1 1 3/7/1995 30 
MSD 2-MSD-01 2-MSD-106-A 1B-7 6 1 1 N/A 23 
MSD 2-MSD-01 2-MSD-106-A 1B-8 6 1 1 N/A 23 
MSD 2-MSD-01 2-MSD-106-A 1B-9 6 1 1 N/A 23 
MSD 2-MSD-01 2-MSD-106-A 1B-9P 6 1 1 3/2/1995 57 
MST 2-MST-01 2-MST-019-A 217-10P 12 1 1 4/28/1997 36 
MST 2-MST-01 2-MST-019-A 217-11P 12 1 1 4/28/1997 46 
MST 2-MST-01 2-MST-019-A 217-11R 12 1 1 4/28/1997 50 
MST 2-MST-01 2-MST-019-A 217-12E 12 1 1 4/28/1997 73 
MST 2-MST-01 2-MST-019-A 217-12P 12 1 1 4/28/1997 53 
MST 2-MST-01 2-MST-019-A 220-10E 12 1 1 5/10/2000 35 
MST 2-MST-01 2-MST-019-A 220-10P US 12 1 1 5/11/2000 48 
MST 2-MST-01 2-MST-019-A 220-13P DS 12 1 1 5/10/2000 50 
MST 2-MST-01 2-MST-019-A 220-14E 12 1 1 5/10/2000 37 
MST 2-MST-01 2-MST-019-A 220-14P US 12 1 1 5/10/2000 55 
MST 2-MST-01 2-MST-019-A 220-1P DS 12 1 1 11/5/2002 59 
MST 2-MST-01 2-MST-019-A 220-2E 12 1 1 11/5/2002 49 
MST 2-MST-01 2-MST-019-A 220-2P US 12 1 1 11/5/2002 56 
MST 2-MST-01 2-MST-019-A 220-9R 12 1 1 5/7/1997 42 
MST 2-MST-01 2-MST-021-A 219-10P DS 12 1 1 10/1/2002 82 
MST 2-MST-01 2-MST-021-A 219-11E 12 1 1 10/1/2002 62 
MST 2-MST-01 2-MST-021-A 219-11P US 12 1 1 10/1/2002 37 
MST 2-MST-01 2-MST-021-A 219-13P 12 1 1 5/12/2000 37 
MST 2-MST-01 2-MST-021-A 219-14E 12 1 1 5/12/2000 43 
MST 2-MST-01 2-MST-021-A 219-14P 12 1 1 5/12/2000 49 
MST 2-MST-01 2-MST-021-A 219-15N 12 1 1 5/12/2000 47 
MST 2-MST-01 2-MST-021-A 219-7P DS 12 1 1 5/12/2000 59 
MST 2-MST-01 2-MST-021-A 219-7P US 12 1 1 5/7/1997 56 
MST 2-MST-01 2-MST-021-A 219-7R 12 1 1 5/7/1997 32 
MST 2-MST-01 2-MST-021-A 219-8E 12 1 1 5/12/2000 50 
MST 2-MST-01 2-MST-021-A 219-8P US 12 1 1 5/12/2000 31 
MST 2-MST-01 2-MST-021-A 226-7P DS 12 1 1 3/15/2000 59 
MST 2-MST-01 2-MST-021-A 226-7P US 12 1 1 4/28/1997 33 
MST 2-MST-01 2-MST-021-A 226-7R 12 1 1 4/28/1997 61 
MST 2-MST-01 2-MST-021-A 226-8E 12 1 1 3/15/2000 67 
MST 2-MST-01 2-MST-021-A 226-8P DS 12 1 1 3/17/2000 69 
MST 2-MST-01 2-MST-021-A 226-8P US 12 1 1 3/15/2000 66 
MST 2-MST-01 2-MST-021-A 226-9E 12 1 1 3/17/2000 67 
MST 2-MST-01 2-MST-021-A 226-9N 12 1 1 3/17/2000 54 
MST 2-MST-01 2-MST-023-A 218-9R 12 1 1 4/30/1997 46 
MST 2-MST-01 2-MST-023-A 225-14R 12 1 1 5/7/1997 91 
MST 2-MST-01 2-MST-023-A 225-15P US 12 1 1 5/7/1997 52 

AF 2-AF-01 2-AF-022 
DS of Valve 

AF138 2.5 1 2 10/26/2002 21 
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AS 2-AS-03 2-AS-003 280-8P US 8 1 2 5/19/2000 72 
BD 2-BD-01 2-BD-019 SGBTV-2E 18 1 2 11/4/2002 65 

BD 2-BD-01 2-BD-019 
SGBTV-2E US 

Pipe 18 1 2 11/4/2002 83 
EX 2-5EX-01 2-5EX-128 267-29E N/A 1 2 10/23/2004 82 
EX 2-5EX-01 2-5EX-128 267-30P N/A 1 2 10/23/2004 53 
EX 2-5EX-01 2-5EX-128 267-31R N/A 1 2 6/3/1997 42 
EX 2-5EX-01 2-5EX-128 267-32E N/A 1 2 6/3/1997 68 
EX 2-5EX-01 2-5EX-128 267-33P N/A 1 2 6/3/1997 27 
EX 2-5EX-01 2-5EX-128 267-6E1 N/A 1 2 6/6/1997 35 
EX 2-5EX-01 2-5EX-128 267-6P DS N/A 1 2 6/6/1997 38 
EX 2-5EX-01 2-5EX-128 267-6T N/A 1 2 6/6/1997 28 
GS 2-GS-01 2-GS-002 263-24R 10 1 2 6/9/1997 55 
GS 2-GS-01 2-GS-002 263-25P US 10 1 2 6/9/1997 51 
GS 2-GS-01 2-GS-016 262-17P DS 6 1 2 6/3/1997 93 
GS 2-GS-01 2-GS-016 262-18T 6 1 2 6/3/1997 33 
GS 2-GS-01 2-GS-016 262-19R 6 1 2 6/3/1997 67 
GS 2-GS-01 2-GS-016 262-33P US 6 1 2 6/3/1997 99 

GS 2-GS-01 2-GS-016 
3EX-TELO-23P 

DS 6 1 2 5/7/1997 77 
GS 2-GS-01 2-GS-016 3EX-TELO-24 6 1 2 5/7/1997 67 

GS 2-GS-01 2-GS-016 
3EX-TELO-25P 

US 6 1 2 5/7/1997 89 
GS 2-GS-01 2-GS-020 262-20E 4 1 2 6/3/1997 62 
GS 2-GS-01 2-GS-020 3EX-TELO9 4 1 2 3/19/1995 26 
GS 2-GS-01 2-GS-020 3EX-TELO9P 4 1 2 3/19/1995 76 
GS 2-GS-01 2-GS-021 3EX-TELO2 4 1 2 3/25/1995 48 
GS 2-GS-01 2-GS-032 3EX-TELO14P 3 1 2 N/A 23 
GS 2-GS-01 2-GS-032 3EX-TELO15 3 1 2 N/A 23 
GS 2-GS-01 2-GS-032 3EX-TELO15P 3 1 2 N/A 23 
GS 2-GS-01 2-GS-034 3EX-TELO3P 3 1 2 N/A 23 
GS 2-GS-01 2-GS-034 3EX-TELO4 3 1 2 N/A 23 
GS 2-GS-01 2-GS-034 3EX-TELO4P 3 1 2 N/A 23 
GS 2-GS-01 2-GS-034 3EX-TELO8 3 1 2 N/A 23 
GS 2-GS-01 2-GS-036 3EX-TELO16P 6 1 2 N/A 23 
GS 2-GS-01 2-GS-036 3EX-TELO17 6 1 2 N/A 23 
GS 2-GS-01 2-GS-036 3EX-TELO17P 6 1 2 N/A 23 
GS 2-GS-01 2-GS-041 215-14R 3 1 2 4/28/1997 31 
GS 2-GS-01 2-GS-041 215-15P US 3 1 2 4/23/1997 39 
GS 2-GS-01 2-GS-041 215-15T 3 1 2 4/23/1997 57 
HD 2-1HD-02 2-1HD-021 212-1E 6 1 2 4/21/1997 44 
HD 2-1HD-02 2-1HD-021 212-1P US 6 1 2 4/21/1997 46 
HD 2-1HD-02 2-1HD-022 212-2P US 6 1 2 4/18/1997 33 
HD 2-1HD-02 2-1HD-023 212-3P US 6 1 2 4/18/1997 41 
HD 2-1HD-02 2-1HD-024 221-10P DS 5 1 2 4/25/1997 58 
HD 2-1HD-02 2-1HD-024 221-11E 5 1 2 4/25/1997 52 
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HD 2-1HD-02 2-1HD-024 221-12E 5 1 2 4/25/1997 47 
HD 2-1HD-02 2-1HD-024 221-13P US 5 1 2 4/25/1997 59 
HD 2-1HD-02 2-1HD-025 247-1N 5 1 2 5/10/1997 56 
HD 2-1HD-02 2-1HD-025 247-2P US 5 1 2 5/10/1997 68 
HD 2-1HD-02 2-1HD-026 286-3P DS 5 1 2 10/10/2002 48 
HD 2-1HD-02 2-1HD-026 286-5P US 5 1 2 10/10/2002 64 
HD 2-1HD-02 2-1HD-026 286-HV21C-1E 5 1 2 10/10/2002 53 
HD 2-2HD-02 2-2HD-019 209-1E 6 1 2 4/14/1997 46 
HD 2-2HD-02 2-2HD-019 209-1P US 6 1 2 4/14/1997 36 
HD 2-2HD-02 2-2HD-020 209-3E 6 1 2 4/18/1997 43 
HD 2-2HD-02 2-2HD-020 209-3P US 6 1 2 4/18/1997 42 
HD 2-2HD-02 2-2HD-021 209-5E 6 1 2 4/14/1997 37 
HD 2-2HD-02 2-2HD-021 209-5P US 6 1 2 4/14/1997 30 
HD 2-2HD-02 2-2HD-023 246-17P DS 2.5 1 2 5/22/1997 52 
HD 2-2HD-02 2-2HD-023 246-18E 2.5 1 2 5/22/1997 40 
HD 2-2HD-02 2-2HD-023 246-19P US 2.5 1 2 5/22/1997 66 
HD 2-2HD-02 2-2HD-023 246-1N 2.5 1 2 5/14/1997 51 
HD 2-2HD-02 2-2HD-023 246-21P DS 2.5 1 2 5/27/1997 42 
HD 2-2HD-02 2-2HD-023 246-22E 2.5 1 2 5/27/1997 28 
HD 2-2HD-02 2-2HD-023 246-23P US 2.5 1 2 5/27/1997 34 
HD 2-2HD-02 2-2HD-023 246-2P 2.5 1 2 5/14/1997 66 
HD 2-2HD-02 2-2HD-023 246-3E 2.5 1 2 5/14/1997 20 
HD 2-2HD-02 2-2HD-023 246-4P DS 2.5 1 2 5/21/1997 70 
HD 2-2HD-02 2-2HD-023 246-5E 2.5 1 2 5/21/1997 42 
HD 2-2HD-02 2-2HD-023 246-6P DS 2.5 1 2 5/21/1997 66 
HD 2-2HD-02 2-2HD-023 246-6P US 2.5 1 2 5/21/1997 66 
HD 2-2HD-02 2-2HD-023 246-7E 2.5 1 2 5/21/1997 26 
HD 2-2HD-02 2-2HD-024 229-10E 2.5 1 2 5/22/1997 24 
HD 2-2HD-02 2-2HD-024 229-10P DS 2.5 1 2 4/30/1997 38 
HD 2-2HD-02 2-2HD-024 229-10P US 2.5 1 2 5/22/1997 54 
HD 2-2HD-02 2-2HD-024 229-11E 2.5 1 2 4/30/1997 20 
HD 2-2HD-02 2-2HD-024 229-11P US 2.5 1 2 4/30/1997 34 
HD 2-2HD-02 2-2HD-024 229-2P DS 2.5 1 2 5/22/1997 52 
HD 2-2HD-02 2-2HD-024 229-3E 2.5 1 2 5/22/1997 26 
HD 2-2HD-02 2-2HD-024 229-3P 2.5 1 2 5/22/1997 48 
HD 2-2HD-02 2-2HD-024 229-4E 2.5 1 2 5/22/1997 34 
HD 2-2HD-02 2-2HD-024 229-6E 2.5 1 2 5/22/1997 34 
HD 2-2HD-02 2-2HD-024 229-6P US 2.5 1 2 5/22/1997 44 
HD 2-2HD-02 2-2HD-024 229-9P DS 2.5 1 2 5/22/1997 40 
MS 2-MS-01 2-MS-036-B 252-2T 3 1 2 5/12/1997 40 
MS 2-MS-01 2-MS-036-B 252-3T 3 1 2 5/12/1997 35 
MS 2-MS-01 2-MS-036-B 252-4P US 3 1 2 5/12/1997 27 
MS 2-MS-01 2-MS-036-B 252-5E 3 1 2 4/1/2008 34 
MS 2-MS-01 2-MS-036-B 252-7E 3 1 2 4/1/2008 35 
MS 2-MS-01 2-MS-036-B 252-9P DS 3 1 2 5/14/1997 41 
MS 2-MS-01 2-MS-036-B 252-9T 3 1 2 5/14/1997 33 
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MS 2-MS-01 2-MS-076 275-10P DS 3 1 2 3/18/2000 35 
MS 2-MS-01 2-MS-076 275-10P US 3 1 2 11/6/2002 37 
MS 2-MS-01 2-MS-076 275-11E 3 1 2 3/18/2000 74 
MS 2-MS-01 2-MS-076 275-12P DS 3 1 2 3/18/2000 57 
MS 2-MS-01 2-MS-076 275-12P US 3 1 2 3/18/2000 44 
MS 2-MS-01 2-MS-076 275-13E 3 1 2 3/18/2000 60 
MS 2-MS-01 2-MS-076 275-14N 3 1 2 3/18/2000 28 
MS 2-MS-01 2-MS-076 275-8P DS 3 1 2 11/6/2002 72 
MS 2-MS-01 2-MS-076 275-9E 3 1 2 11/6/2002 66 
MS 2-MS-01 2-MS-076 276-1N 3 1 2 5/18/2000 99 
MS 2-MS-01 2-MS-076 276-1P 3 1 2 5/18/2000 70 
MS 2-MS-01 2-MS-079 235-2E 3 1 2 4/26/2006 95 
MS 2-MS-01 2-MS-079 235-3P DS 3 1 2 5/9/1997 49 
MS 2-MS-01 2-MS-079 235-4E 3 1 2 5/9/1997 66 
MS 2-MS-01 2-MS-079 235-5P DS 3 1 2 5/9/1997 33 
MS 2-MS-01 2-MS-079 235-5P US 3 1 2 5/9/1997 23 
MS 2-MS-01 2-MS-079 235-6E 3 1 2 5/9/1997 82 
MS 2-MS-01 2-MS-079 235-7P 3 1 2 5/9/1997 32 
MS 2-MS-07 2-MS-188-B 263-17E 12 1 2 6/2/1997 48 
MS 2-MS-07 2-MS-188-B 263-18P 12 1 2 6/2/1997 47 
MS 2-MS-07 2-MS-188-B 263-19R 12 1 2 6/2/1997 25 
MS 2-MS-07 2-MS-189-B 263-5P US 12 1 2 9/27/2002 58 
MS 2-MS-07 2-MS-189-B 263-6R 12 1 2 10/26/2002 42 
MS 2-MS-07 2-MS-191 263-21P DS 12 1 2 6/9/1997 60 
MS 2-MS-07 2-MS-191 263-22T 12 1 2 6/9/1997 45 
MS 2-MS-07 2-MS-191 263-23P US 12 1 2 6/9/1997 35 

MSD 2-MSD-02 2-MSD-145 MS-1A1 2.5 1 2 4/26/2006 99 
MSD 2-MSD-02 2-MSD-145 MS-1A1P 2.5 1 2 4/26/2006 70 
MSD 2-MSD-02 2-MSD-145 MS-1A2 2.5 1 2 11/19/2004 99 
MSD 2-MSD-02 2-MSD-145 MS-1A2P 2.5 1 2 4/26/2006 52 
MSD 2-MSD-02 2-MSD-145 MS-1A3P US 2.5 1 2 9/25/2002 64 
MSD 2-MSD-02 2-MSD-146 MS-2A3P 2.5 1 2 N/A 23 
MSD 2-MSD-02 2-MSD-146 MS-2A4 2.5 1 2 N/A 23 
MSD 2-MSD-02 2-MSD-146 MS-2A4P 2.5 1 2 N/A 23 
MSD 2-MSD-02 2-MSD-148 MS-1B2 2.5 1 2 4/13/2000 31 
MSD 2-MSD-02 2-MSD-148 MS-1B2P DS 2.5 1 2 4/13/2000 77 
MSD 2-MSD-02 2-MSD-148 MS-1B3P US 2.5 1 2 4/13/2000 42 
MSD 2-MSD-02 2-MSD-149 MS-2B1 2.5 1 2 4/26/2006 91 
MSD 2-MSD-02 2-MSD-149 MS-2B1N 2.5 1 2 4/26/2006 99 
MSD 2-MSD-02 2-MSD-149 MS-2B2 2.5 1 2 4/26/2006 93 
MSD 2-MSD-02 2-MSD-149 MS-2B2P 2.5 1 2 4/26/2006 99 
MSD 2-MSD-02 2-MSD-149 MS-2B3 2.5 1 2 4/26/2006 99 
MSD 2-MSD-02 2-MSD-149 MS-2B4 2.5 1 2 4/26/2006 99 
MSD 2-MSD-02 2-MSD-149 MS-2B4N 2.5 1 2 4/26/2006 80 
MSD 2-MSD-02 2-MSD-149 MS-2B4R 2.5 1 2 4/26/2006 99 
MSD 2-MSD-02 2-MSD-150 MS-3B4 2.5 1 2 5/24/1997 46 
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MSD 2-MSD-02 2-MSD-150 MS-3B4P 2.5 1 2 5/24/1997 99 
MSD 2-MSD-02 2-MSD-175 MS-1A25R 8 1 2 3/17/1995 87 
MSD 2-MSD-02 2-MSD-175 MS-1A27P DS 8 1 2 N/A 23 
MSD 2-MSD-02 2-MSD-175 MS-1A33 8 1 2 3/18/1995 33 
MSD 2-MSD-02 2-MSD-175 MS-1A33P DS 8 1 2 3/18/1995 35 
MSD 2-MSD-02 2-MSD-175 MS-1A33P US 8 1 2 3/18/1995 36 
MSD 2-MSD-02 2-MSD-175 MS-1A34 8 1 2 3/18/1995 27 
MSD 2-MSD-02 2-MSD-175 MS-1A34P-1 8 1 2 4/17/1997 38 
MSD 2-MSD-02 2-MSD-175 MS-1A34P-2 8 1 2 3/18/1995 33 
MSD 2-MSD-02 2-MSD-175 MS-1A34R-2 8 1 2 4/28/1997 37 
MSD 2-MSD-02 2-MSD-176 MS-2A26 8 1 2 3/17/1995 30 
MSD 2-MSD-02 2-MSD-176 MS-2A26P 8 1 2 3/17/1995 45 
MSD 2-MSD-02 2-MSD-176 MS-2A26P-1 DS 8 1 2 2/5/1995 49 
MSD 2-MSD-02 2-MSD-176 MS-2A26P-1 US 8 1 2 3/17/1995 48 
MSD 2-MSD-02 2-MSD-176 MS-2A27 8 1 2 3/16/1995 34 
MSD 2-MSD-02 2-MSD-176 MS-2A27P DS 8 1 2 2/5/1995 34 
MSD 2-MSD-02 2-MSD-176 MS-2A27P US 8 1 2 3/16/1995 38 
MSD 2-MSD-02 2-MSD-176 MS-2A28 8 1 2 3/17/1995 34 
MSD 2-MSD-02 2-MSD-176 MS-2A28P 8 1 2 3/16/1995 41 
MSD 2-MSD-02 2-MSD-176 MS-2A28P DS 8 1 2 N/A 23 
MSD 2-MSD-02 2-MSD-176 MS-2A29 8 1 2 3/16/1995 25 
MSD 2-MSD-02 2-MSD-176 MS-2A29P 8 1 2 3/16/1995 46 
MSD 2-MSD-02 2-MSD-176 MS-2A30 8 1 2 3/17/1995 43 
MSD 2-MSD-02 2-MSD-176 MS-2A30P DS 8 1 2 3/16/1995 45 
MSD 2-MSD-02 2-MSD-176 MS-2A30P US 8 1 2 2/5/1995 42 
MSD 2-MSD-02 2-MSD-176 MS-2A31 8 1 2 3/16/1995 52 
MSD 2-MSD-02 2-MSD-176 MS-2A31P 8 1 2 3/18/1995 50 
MSD 2-MSD-02 2-MSD-176 MS-2A32 8 1 2 3/18/1995 23 
MSD 2-MSD-02 2-MSD-176 MS-2A32P 8 1 2 3/18/1995 34 
MSD 2-MSD-02 2-MSD-176 MS-2A33 8 1 2 3/27/2008 32 
MSD 2-MSD-02 2-MSD-176 MS-2A33P 8 1 2 3/19/1995 39 
MSD 2-MSD-02 2-MSD-176 MS-2A33R 8 1 2 4/28/1997 48 
MSD 2-MSD-02 2-MSD-176 MS-2A34 8 1 2 3/27/2008 26 
MSD 2-MSD-02 2-MSD-176 MS-2A34P 8 1 2 3/18/1995 42 
MSD 2-MSD-02 2-MSD-177 MS-3A28 8 1 2 N/A 20 
MSD 2-MSD-02 2-MSD-177 MS-3A28R 8 1 2 4/28/1997 33 
MSD 2-MSD-02 2-MSD-177 MS-3A29 8 1 2 N/A 20 
MSD 2-MSD-02 2-MSD-177 MS-3A29P 8 1 2 11/2/2002 89 
MSD 2-MSD-02 2-MSD-177 MS-3A30N 8 1 2 11/2/2002 30 
MSD 2-MSD-02 2-MSD-178 MS-1B41P 6 1 2 4/16/1997 41 
MSD 2-MSD-02 2-MSD-178 MS-1B41R 6 1 2 4/28/1997 33 
MSD 2-MSD-02 2-MSD-178 MS-1B42P 6 1 2 4/15/1997 31 
MSD 2-MSD-02 2-MSD-179 MS-2B27P 6 1 2 3/27/1995 51 
MSD 2-MSD-02 2-MSD-179 MS-2B56 6 1 2 3/27/1995 25 
MSD 2-MSD-02 2-MSD-179 MS-2B62P 6 1 2 4/15/1997 34 
MSD 2-MSD-02 2-MSD-179 MS-2B62R 6 1 2 4/28/1997 42 
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MSD 2-MSD-02 2-MSD-180 MS-3B44P 6 1 2 4/16/1997 30 
MSD 2-MSD-02 2-MSD-180 MS-3B44P1 6 1 2 5/15/1997 38 
MSD 2-MSD-02 2-MSD-180 MS-3B44R 6 1 2 5/15/1997 54 
SB 2-SB-01 2-SB-030 284-7R 8 1 2 5/11/2000 23 
UH 2-UH-01 2-UH-003 282-22P DS 10 1 2 5/19/2000 79 
UH 2-UH-01 2-UH-003 282-23T 10 1 2 5/19/2000 30 
UH 2-UH-01 2-UH-003 282-24R 10 1 2 5/19/2000 61 
UH 2-UH-01 2-UH-003 282-31P 10 1 2 5/19/2000 51 
UH 2-UH-01 2-UH-003 283-20R 10 1 2 5/15/2000 22 
UH 2-UH-01 2-UH-003 283-21P US 10 1 2 5/15/2000 52 
UH 2-UH-01 2-UH-003 283-6P DS 10 1 2 5/15/2000 64 
UH 2-UH-01 2-UH-003 283-7T 10 1 2 5/15/2000 34 
UH 2-UH-01 2-UH-003 283-8R 10 1 2 5/15/2000 39 
UH 2-UH-01 2-UH-003 283-9P US 10 1 2 5/15/2000 53 
UH 2-UH-01 2-UH-071 281-11P US 6 1 2 4/26/2000 64 
UH 2-UH-01 2-UH-071 281-12E 6 1 2 4/26/2000 66 
UH 2-UH-01 2-UH-071 281-13P DS 6 1 2 4/26/2000 68 
UH 2-UH-01 2-UH-071 281-2P US 6 1 2 4/26/2000 87 
UH 2-UH-01 2-UH-071 281-3E 6 1 2 4/26/2000 93 
UH 2-UH-01 2-UH-071 281-4P 6 1 2 4/26/2000 41 
MS 2-MS-01 2-MS-011-A 259-15E 4 1 3 4/1/2008 54 
MS 2-MS-01 2-MS-011-A 259-16P US 4 1 3 5/8/1997 39 
MS 2-MS-01 2-MS-012-A 254-15E 4 1 3 4/9/2008 34 
MS 2-MS-01 2-MS-012-A 254-16P US 4 1 3 5/8/1997 59 
MS 2-MS-01 2-MS-012-A 254-20P DS 4 1 3 5/6/2000 49 
MS 2-MS-01 2-MS-012-A 254-21E 4 1 3 5/6/2000 53 
MS 2-MS-01 2-MS-012-A 254-22P US 4 1 3 5/6/2000 48 
MS 2-MS-01 2-MS-013-A 259-10P US 4 1 3 2/16/2000 37 
MS 2-MS-01 2-MS-013-A 259-3E 4 1 3 5/8/1997 69 
MS 2-MS-01 2-MS-013-A 259-4P US 4 1 3 5/9/1997 34 
MS 2-MS-01 2-MS-013-A 259-8P DS 4 1 3 2/16/2000 40 
MS 2-MS-01 2-MS-013-A 259-9E 4 1 3 4/8/2008 20 
MS 2-MS-01 2-MS-014-A 254-10P US 4 1 3 N/A 23 
MS 2-MS-01 2-MS-014-A 254-3E 4 1 3 4/3/2008 41 
MS 2-MS-01 2-MS-014-A 254-4P US 4 1 3 5/7/1997 45 
MS 2-MS-01 2-MS-014-A 254-7E 4 1 3 11/12/2002 38 
MS 2-MS-01 2-MS-014-A 254-8P DS 4 1 3 N/A 23 
MS 2-MS-01 2-MS-014-A 254-9E 4 1 3 3/24/2010 32 
MS 2-MS-01 2-MS-017 251-12E 8 1 3 5/20/1997 58 
MS 2-MS-01 2-MS-017 251-13P US 8 1 3 5/20/1997 40 
MS 2-MS-01 2-MS-018 251-21P 8 1 3 5/20/1997 46 
MS 2-MS-01 2-MS-018 251-22E 8 1 3 5/20/1997 93 
MS 2-MS-01 2-MS-018 251-23P US 8 1 3 5/20/1997 46 
MS 2-MS-01 2-MS-034 248-12P DS 4 1 3 5/7/1997 50 
MS 2-MS-01 2-MS-034 248-13T 4 1 3 10/23/2004 30 
MS 2-MS-01 2-MS-034 248-16P US 4 1 3 5/7/1997 27 
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Last 
Inspection NSI 

MS 2-MS-01 2-MS-035 252-10P US 6 1 3 5/14/1997 40 
MS 2-MS-01 2-MS-035 252-10T 6 1 3 5/13/1997 39 
MS 2-MS-01 2-MS-035 252-11P 6 1 3 5/15/1997 52 
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Table E.2 below lists all large bore replacements from FAC Manager Web Edition Components 
that have been associated with an SNM Line.  If the component is not linked to an SNM line in 
FAC Manager it will not appear in this table.  Components may be missing from this table due to 
the lack of this link.  The table is sorted by relative susceptibility, then alphabetically by System, 
Subsystem, Line, and Component. 

Table E.2 Large Bore SNM Replacements from FAC Manager 

System Subsystem Line Number Component 
Line 
Size F S Install Date 

EST 2-1EST-01 2-1EST-013-B EST-14 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-14P 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-15 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-20P US 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-21 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-21P DS 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-21P US 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-22 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-22P 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-23P 4 1 1 6/30/1997 
EST 2-1EST-01 2-1EST-013-B EST-24 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-24P 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-29P 4 1 1 6/30/1997 
EST 2-1EST-01 2-1EST-013-B EST-30A 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-30AP 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-30B 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-30P DS 4 1 1 6/30/1997 
EST 2-1EST-01 2-1EST-013-B EST-31 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-31P DS 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-31P US 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-31P-1 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-013-B EST-31T 4 1 1 4/28/1997 
EST 2-1EST-01 2-1EST-014 EST-1T 6 1 1 4/28/1997 
HD 2-3HD-02 2-3HD-039 223-9R 3 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-042 223-10P DS 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-042 223-10P US 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-042 223-10T 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-042 223-11T 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-11P US 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-13P DS 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-14E 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-14P DS 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-14P US 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-15E 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-15P DS 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-15P US 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-16E 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-16P DS 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-16P US 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-17E 4 1 1 10/26/2002 
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System Subsystem Line Number Component 
Line 
Size F S Install Date 

HD 2-3HD-02 2-3HD-043 223-17P DS 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-17P US 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-18E 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-18P 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-19E 4 1 1 10/26/2002 
HD 2-3HD-02 2-3HD-043 223-19P US 4 1 1 10/26/2002 
HD 2-5HD-03 2-5HD-061-B 5EXC-27P 8 1 1 2/16/2000 
HD 2-2HD-02 2-2HD-023 246-17P DS 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-023 246-18E 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-023 246-19P US 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-023 246-21P DS 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-023 246-22E 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-023 246-23P US 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-023 246-2P 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-023 246-3E 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-023 246-4P DS 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-023 246-5E 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-023 246-6P DS 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-023 246-6P US 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-023 246-7E 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-024 229-10E 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-024 229-10P DS 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-024 229-10P US 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-024 229-11E 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-024 229-11P US 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-024 229-2P DS 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-024 229-3E 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-024 229-3P 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-024 229-4E 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-024 229-6E 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-024 229-6P US 2.5 1 2 2/16/2000 
HD 2-2HD-02 2-2HD-024 229-9P DS 2.5 1 2 2/16/2000 
SB 2-SB-01 2-SB-030 284-7R 8 N/A N/A 7/1/1997 
N/A N/A N/A 4EXA-12P 20 N/A N/A 10/26/2002 
N/A N/A N/A 4EXA-14 20 N/A N/A 10/26/2002 
N/A N/A N/A 4EXB-13P 20 N/A N/A 10/26/2002 
N/A N/A N/A 4EXB-14P 20 N/A N/A 10/26/2002 
N/A N/A N/A 4EXB-9P DS 20 N/A N/A 10/26/2002 
N/A N/A N/A 4EXB-9P US 20 N/A N/A 10/26/2002 
N/A N/A N/A FWH-22C 54.75 N/A N/A 5/8/2000 
N/A N/A N/A FWH-23B-1 53.875 N/A N/A 5/8/2000 
N/A N/A N/A FWH-23C 1N 53.875 N/A N/A 5/8/2000 
N/A N/A N/A FWH-23C 2N 53.875 N/A N/A 5/8/2000 
N/A N/A N/A MPSD1 6 N/A N/A 2/14/1986 
N/A N/A N/A MPSD10 10 N/A N/A 2/14/1986 
N/A N/A N/A MPSD11 10 N/A N/A 2/14/1986 
N/A N/A N/A MPSD12 10 N/A N/A 2/14/1986 
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N/A N/A N/A MPSD2 6 N/A N/A 2/14/1986 
N/A N/A N/A MPSD3 10 N/A N/A 2/14/1986 
N/A N/A N/A MPSD4 10 N/A N/A 2/14/1986 
N/A N/A N/A MPSD5 10 N/A N/A 2/14/1986 
N/A N/A N/A MPSD6 10 N/A N/A 2/14/1986 
N/A N/A N/A MPSD7 10 N/A N/A 2/14/1986 
N/A N/A N/A MPSD8 10 N/A N/A 2/14/1986 
N/A N/A N/A MPSD9 10 N/A N/A 2/14/1986 
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