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EXECUTIVE SUMMARY 

This document describes a trial of the Structured Approach, which was conducted by applying the 

Structured Approach to review requirements specifications for a Advanced Boiling Water Reactor 

(ABWR) protection system. The intent of this test was to evaluate the completeness of the Structured 

Approach and its potential usability by the Nuclear Regulatory Commission as a requirements review 

tool.  

This report describes the trial's results for each step of the Structured Approach. At each step a number of 

questions were developed to represent the requests for additional information that a reviewer might have 

prepared as a result of applying the method. These questions illustrate the ability to identify issues by 

applying the Structured Approach to the safety analyses and design documents. These questions should 

not be taken as a reflection on the ABWR design nor the NRC review of the design.  

In this trial, the ABWR Standard Safety Analysis Report (SSAR) formed the basis for a review of the 

protection system specifications for the Kashiwazaki-Kariwa Nuclear Power Generating Station, Units 5 

and 6. This trial application succeeded in applying the Structured Approach to the review of an actual set 

of protection system specifications. It demonstrated the feasibility of the Structured Approach and 

succeeded in identifying where further refinement of the approach is needed. Most of these refinements 

have been incorporated into the Structured Approach, as described in Volume 2 of this report. Some of 

the needed refinements are beyond the defined work scope for this project and, therefore, must be left for 

future development.  

Strengths of the Structured Approach 

The Structured Approach led to a fairly thorough review of the design issues for the plant protection 

systems, and highlighted areas for further investigation that may not have been identified in a more casual 

review. The analysis maintained traceability of specification requirements to the plant safety analyses and 

protection system failure analyses. A major benefit of the Structured Approach is that it forces the 

reviewer to develop a complete understanding of the design and the basis for the design.  

Had the trial application been an actual review, the application of the Structured Approach would have 

resulted in requests for additional information in the following areas: 

* Design bases for protection system functions that are not explicitly credited in the accident analyses 

of the safety analysis report.  

* Design bases for ancillary functions of the protection system such as interlocks, permissives, and 

control functions.  

* Response time requirements.  

* Communications interface requirements.  

• Environmental requirements.  

* Electromagnetic interference environments and protection methods.  

Setpoint analysis assumptions.
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Many of the questions raised relate to information needed about plant safety characteristics. Generally, 
where information was available on both the fundamental safety requirements and specification 
requirements, the specification requirements were found to be consistent with safety analyses assumptions 
and findings. In cases where such consistency was not found, a number of possible rationales for the 
inconsistencies are possible and would be investigated in the course of an actual review.  

The questions raised by the trial application of the Structured Approach should not be taken as a 
reflection on the ABWR SSAR, ABWR design, or the NRC review. A typical requirements review would 
have a narrower scope than this trial; therefore, additional questions were expected be found by this more 
extensive review. Establishing confidence in a plant design does not require that the NRC staff identify 
and resolve every possible open item. Rather, the intent is to perform a review that is broad enough to 
provide confidence in the applicant's design processes and to identify issues of high safety significance.  

Weaknesses of the Structured Approach 

The Structured Approach collects insufficient data regarding exactly what functions must be performed. It 
identifies the functions generically (e.g., initiate reactor core isolation cooling) but does not specify the 
specific functions required of protection system functions (e.g., data transformations, or output of 
command sequences). This is a important lack of completeness as it provides no basis to review the 
specific algorithms or command logic that must be implemented by the protection system. To develop 
these requirements, the necessary functions of the mechanical engineered safety feature systems must be 
defined along with their performance requirements and integrity strategies. Incorporating these elements 
into the Structured Approach would be a major effort. From a review standpoint, it may be more 
reasonable to perform a confirmatory review that the required protection system actions will result in 
proper alignment of the associated engineered safety features (ESF) systems.  

Using the applicant's failure analysis to identify hazards from protection system failures did identify 
hazards that pose significant threats to the baseline design of the protection system, but did not identify 
hazards that were already addressed by the baseline design - for example, hazards addressed by 
compliance accepted practices, such as those defined by IEEE Std. 603. In this regard, the Structured 
Approach identified a very incomplete set of integrity requirements for the protection system.  

The Structured Approach does not consider design choices that must be documented in order to ensure 
proper functional interfaces between protection system components and subsystems. These design choices 
generally do not derive directly from safety analysis assumptions or results; they are determined by the 
designer. The Structured Approach should confirm that the choices made are consistent with the 
fundamental safety requirements and are consistently implemented across all system components.  

The Structured Approach was difficult to implement because it requires familiarity with an extensive set 
of input documentation, and the organization of existing safety analysis documentation poorly supports 
the Structured Approach. The information needed to perform the review is scattered throughout the SSAR 
and many specification documents. Implementing the review for one specific function would require 
familiarity with tens of documents and the examination of many tens more to locate the required set.  
Consequently, the Structured Approach as defined is probably too burdensome to be a practical review 
tool for the NRC.  

The trial application suggests that implementing the Structured Approach is very resource-intensive.  
Approximately 20 staff-weeks were required to review the ABWR requirements. This estimate does not 
include time spent in developing data collection tools that significantly simplified the effort, time spent
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developing the requirements topic catalog, or time spent preparing this report. Furthermore, the effort 
would have been greater but for the fact that many of the required documents were unavailable for 
review. In an actual application, the reviewer would have the opportunity to request additional 
information from the applicant, but this was not possible in the trial use. The lack of a complete set of 
safety documentation and specifications also caused a large number of blanks in the review 
documentation tables provided in the appendices of this report. LLNL staff work on other requirements 
documents - not available for use on an NRC project - indicates that many of the blanks could have 
been filled in if a complete set of documents had been available for the trial. Therefore, the availability of 
more complete documentation would not have significantly affected the conclusions drawn from the trial 
application.  

To a large extent, the level of resources required is attributable to the Approach's attempt to establish 
"forward traceability," which requires an exhaustive search of documentation for fundamental 
requirements in order to develop a basis for specification review. A "reverse traceability" review would 
be simpler and equally effective at finding incorrect requirements, but less effective at detecting 
incomplete requirements.  

Knowledge gained from the trial application suggested the means to develop a practical requirements 
review tool - a set of review templates using concepts from the Structured Approach that could be used 
by NRC staff in actual reviews. The templates would identify the critical requirement topics that the 
reviewer expects specifications to cover. The Structured Approach process for extracting protection 
system functional requirements based upon accident analysis assumptions and results would be used in a 
simplified form appropriate for performing trace audits of functional requirements. Integrity requirement 
checklists could be developed based upon the guidance of IEEE Std. 603, IEEE Std. 7-4.3.2, and their 
supporting standards. Generic checklists could be developed for typical protection system architectures 
and design elements. Such checklists would address most systems because using the IEEE standards is 
essentially mandated by 10 CFR 50.55a(h), and considerable commonality exists between the system 
architectures from the various vendors. The templates would assist reviewers in confirming that system 
and component specifications are consistent with the requirements of 10 CFR 50.55a(h) (IEEE Std. 603 
as supplemented by IEEE Std. 7-4.3.2). These templates would be used to conduct reviews in accordance 
with Standard Review Plan (SRP) Section 7.1-C.
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TRIAL APPLICATION TO ADVANCED BOILING WATER REACTOR 
PROTECTION SYSTEM SPECIFICATIONS 

1. INTRODUCTION 

This document describes a test of the Structured Approach described in Berg and Johnson (1988). The 

test was conducted by applying the Structured Approach to the review of requirements specifications for a 

Advanced Boiling Water Reactor (ABWR) protection system. The intent of this test was to evaluate the 

completeness of the Structured Approach and its potential usability by the Nuclear Regulatory 

Commission as a requirements review tool.  

The primary inputs to this test were the ABWR Standard Safety Analysis report and a partial set of 

protection systems specifications for the Kashiwazaki-Kariwa Nuclear Power Generating Station, Units 5 

and 6. Note that the Kashiwazaki-Kariwa specifications used as an input for this report are proprietary to 

Tokyo Electric Power Company and General Electric Nuclear Energy. Therefore, the contents of this 

volume, particularly Sections 5 and 9 and the associated Appendices, should not be distributed beyond the 

NRC and the Sandia, LLNL, and UC Berkeley project teams.  

This report describes the test results for each step of the Structured Approach. For each step the report 

provides an overview of the process extracted from Berg and Johnson (1998), describes the 

implementation of the trial application, and describes what was learned from the trial. At each stage a 

number of questions were developed to represent the requests for additional information that a reviewer 

might have prepared as a result of applying the method. These questions, provided in Appendix A, 

represent the Structured Approach output that would be used as part of a application review process. They 

illustrate the ability to identify issues by applying the Structured Approach to the safety analyses and 

design documents. However, the questions should not be taken as a reflection on the ABWR design nor 

the NRC review of the design.  

The trial was constrained to the use of documentation on hand for the ABWR design, with the following 

consequences: 

* The test covered the design decomposition down to the level of major protection system architectural 

components. Consequently, the trial did not address direct application of the Structured Approach to 

software. It is unlikely that carrying the analysis further would have produced major findings because 

continued decomposition of requirements would basically involve repetition of the processes 

implemented in the trial.  

" The test did not review design basis requirements separately from component specification 

requirements. The process of using the Structured Approach to review design basis requirements is 

essentially the same as that for reviewing specifications. Consequently, little additional knowledge 

would have been gained had a separate design basis document been available for examination.  

" Many of the basic requirements could not be determined and many specification requirements could 

not be confirmed. It is likely that many of these requirements are covered in additional documentation 

that was not available for this test. Enough information was available, however, to learn strengths and 

weaknesses of the Structured Approach.
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2. IDENTIFYING PIE CHARACTERISTICS AND PROTECTION 
SYSTEM FUNCTIONAL REQUIREMENTS 

2.1 Review Process 

The purpose of this analysis is to identify the PIEs and PIE characteristics that establish the functional and 
performance requirements for the protection system. The result serves as a knowledge base for evaluating 
the digital protection systems designed to mitigate the PIEs. The inputs, processes, and outputs of these 
steps are shown in Figure 1.  

Step 1: 

Plant design information Step 1: 
FSAR Review analysis Level-i tables, 

Aof one for each PIE: 
Accident analyses of PIEs List of PIE characteristics 
Licensing basis documents I 

Step 2: ,I ,1 

Choose a protection system one for each protection system 

function and review level-1 function under consideration: 

tables to extract its functional List of functional requirements 

requirements 

Figure 1. Steps 1 and 2 of the Structured Approach 

Inputs: The inputs to this section consist of the following information: 
* plant design information 
* Final Safety Analysis Reports (FSAR), and 
* supporting licensing basis documents.  

Process: The process in this section is to review the analyses of PIEs to identify protection system 
functions and performance assumed in the accident analysis, as well as the plant parameter 
characteristics that must be accounted for in the protection system's design. Next, the reviewer 
chooses a protection system function to examine. Normally any given protection system 
function is credited with responding to several PIEs. The functional requirements for any 
given function must therefore encompass the requirements associated with every PIE for 
which the function is responsible. The characteristics of all PIEs examined are then reviewed 
to determine the limiting cases that must be met in the design of the protection system 
function. The limiting cases are the most extreme values of the functions, performance, or 
parameter characteristics over all of the PIEs considered.  

Outputs: The outputs from this section consist of the following information: 
* one or more level-I tables identifying the characteristics of PIEs under consideration in the 

review (those characteristics that may impose requirements on the protection system, and

2
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* one or more level-2 tables describing the required functions and performance of the 

protection system function(s) selected for consideration.  

2.2 Implementation 

The analysis was conducted using Amendment 31 of the ABWR Standard Safety Analysis Report 

(SSAR) as the principle input. Since this project was intended to generate requirements for all protection 

system functions, it was necessary to have a complete list of protection system functions to make sure that 

defining requirements for any function were not overlooked. Therefore, considerable interaction occurred 

between these steps and the identification of protection system functional assignments discussed in 

Section 3. The results of that analysis were fed back into this step to ensure that each protection system 

function was considered.  

The primary SSAR review inputs for identifying requirements applicable to each function are listed 

below. These inputs are listed roughly in the order of the amount of material used from each section.  

* Chapter 15, "Accident and Analysis" 

* Chapter 16.3.3, "Technical Specifications- Instrumentation" 

* Chapter 16.B.3.3, "Technical Specifications Bases -Instrumentation" 

* Chapter 7.1, "Instrumentation and Control Systems - Introduction" 

* Chapter 7.2, "Instrumentation and Control Systems - Reactor Protection System" 

• Chapter 7.3, "Instrumentation and Control Systems - Engineered Safety Features Systems" 

* Chapter 6.2, "Engineered Safety Features - Containment Systems" 

* Chapter 6.3, "Engineered Safety Features - Emergency Core Cooling Systems" 

* Chapter 6.5, "Engineered Safety Features - Fission Products Removal and Control Systems" 

* Chapter 5.4, "Reactor Coolant System and Connected Systems - Component and Subsystem 
Design." 

Each event analyzed in SSAR Chapter 15 was examined to identify the parameter characteristics relevant 

to the protection system design. The level-i tables from this analysis are provided in Appendix B. These 

tables were reviewed to extract the limiting conditions that establish the bounding design requirement for 

each protection system function. The level-2 tables from this analysis are provided in Appendix C.  

2.3 Evaluation of Usability and Completeness 

The Structured Approach was adequate to document the review of PIEs into the level-I tables. The 

analysis succeeded in identifying a number of areas where the information in Chapter 15 of the SSAR 

does not provide an adequate basis for evaluation of the protection system design requirements. In most 

cases this missing information is almost certainly contained in supporting documentation and would be 

readily available from the applicant. One area that would be a candidate for follow-up would be the safety 

system logic and control time response assumptions made in the accident analysis. Zero time delay 

appears to have been assumed for the electronic components of the engineered safety feature actuation 

and control system (ESFAS). The effect of this assumption on the results of the transient analyses 

(particularly for functions that have fast-acting final actuation devices) and the actual basis for time delay
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requirements imposed on the ESFAS electronics would be a candidate topic for further discussion with an 
applicant.  

The team encountered a number of problems in implementing the Structured Approach as discussed 
below.  

The accident analysis does not always unambiguously identify the protective functions assumed. In 
step 2 the team needed to map the bounding requirements for each protection system function, so it 
was important to unambiguously identify each function in the analysis. This required that the 
reviewer have a good understanding of the protection system functions and functional assignments to 
understand specifically what functions are credited as protection for each PIE. To overcome this 
problem the team found it necessary to identify protection system functional assignments before 
analyzing PIE data. The team recommends that the Structured Approach be modified accordingly.  

It was difficult to locate information for a number of PIE characteristics. An example of this problem 
is the time delay allowance for automatic depressurization on low reactor vessel water level. The 
safety analysis for this function is discussed in Chapter 6, not Chapter 15 of the SSAR. It proved 
necessary for reviewer to have a good understanding of the organization of the SSAR and particularly 
the organization of the Chapter 15 material to effectively analyze the PJEs. This will not be an issue 
for experienced reviewers, but the Structured Approach should recommend that less-experienced 
reviewers spend a few days becoming familiar with the chapters identified above.  

It was not possible to locate information for certain PIE characteristics. An example of this problem is 
the time delay allowance for main steam line isolation on high steam line flow. Table 15.0-1 gives the 
allowed time delay as 0 seconds, which is unachievable. The actual allowable time delay is unknown, 
but must be greater than 0. In an actual review the reviewer might choose to review a different PIE 
for which all information is available, or to request the information from the licensee or applicant.  

It was difficult to extract precise information for certain PIE characteristics. An example of this 
problem is extraction of signal frequency response information. Three issues needed to be overcome.  
First, the figures in the SSAR are very small; therefore it would difficult to identify fluctuations in the 
analytical results that would demand very-high-frequency response by the instrumentation and control 
(I&C) system. Second, the frequency information in the analytical results has a upper cutoff due to 
the size of time-step selected when running the analytical codes. Essentially, the thermo-hydraulic 
analyst has made a decision about frequencies above which the dynamics of the signal are not 
important, but the Structured Approach will not give the reviewer insights about the correctness of 
this decision. Finally, the transient results in the SAR are given in a time domain representation, 
whereas the analysis needs frequency domain information. Correctly performing this transformation 
would require a rather tedious mathematical analysis (or at least a tedious description of the parameter 
time histories to provide an input for computer analysis) by the reviewer. For this effort the team 
developed a simplified rule of thumb: the maximum frequency content would be taken as 10 times the 
time interval over which the steepest ramp in the analysis outputs occurs. This rule was arrived at by 
assuming that the steepest ramp is the rise of a sawtooth wave, and then picking the cutoff frequency 
such that 95 % of the signal power is contained in frequencies below the cutoff. This is a conservative 
estimate because by assuming a sawtooth wave the analyzed bandwidth is maximized. This, or some 
similar rule of thumb should be included in the description of the Structured Approach.  

The information in the safety analysis is sometimes not specific to the requirements for the I&C 
system. An example of this problem is the response time for reactor trip on main steam line isolation 
valve closure. The allowed time delay for rod insertion can be deduced as 3.71 seconds from 
examining Table 15.0-1 together with Table 15.0-6. The allocation of this time delay between the rod
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drop time, scram discharge system time, and instrumentation delay time cannot be determined, 

however.  

The Structured Approach was found to collect data adequately on the performance characteristics of 

protection system functions, but collects insufficient data regarding exactly what functions must be 

performed. For the reactor trip system this is relatively unimportant because the reactor protection 

system (RPS) actions are relatively simple (de-energize scram solenoids). For ESFAS functions, 

however, this lack of complete data is problematic. An example of the lack of specificity in required 

functionality is reactor core isolation cooling (RCIC) initiation of high drywell pressure. The 

Structured Approach identifies no specific actions required of the protection system beyond the name 

of the function. By reviewing the interlock block diagrams (SSAR Figure 7.3-3) for this function, one 

can determine that the design of this function implements the specific actions listed below. (Note that 

this outline only addresses RCIC pump start-up. Additional requirements exist for shutting the system 

down at the appropriate time and resetting the protection system logic so that RCIC initiation is 

rearmed after shutdown.) 

IF Drywell pressure is high 
AND 

Reactor vessel water level is less than the level 8 setpoint 

THEN 
CLOSE RCIC flow test valves F008 and F009 

AND 
START the RCIC turbine barometric condenser vacuum pump 

AND 
OPEN the RCIC steam supply bypass valve F045 
AND 
BYPASS motor control center thermal overloads for valves F008, F009, F045, F037, and 

F004.  
AND 
IF Condensate storage tank suction valve F001 is not fully open 

THEN 
OPEN the suppression pool suction valve F006 

AND 
IF the RCIC steam supply valve F037 has been closed for more than 10 sec 

AND 
The RCIC steam supply bypass valve F045 has been not fully closed for more 

than 10 sec 
THEN 

OPEN the RCIC injection valve F004 
AND 
OPEN the RCIC steam supply valve F037.  

This incompleteness can be traced to missing elements in the NRC means-end hierarchy (Beltracchi 

1996) that set the boundaries for the development of the Structured Approach. To address this 

problem the Structured Approach needs to consider a Plant Safety - Engineered Safety Features 

(ESF) - Domain of Mitigation and Defense, an ESF System Integrity Domain of Hazards, and an 

ESF System Integrity Domain of Mitigation and Defense. In these domains, the required functions of 

the ESF systems, integrity threats to these systems, and integrity strategies for these systems would be 

defined. As the next step, the specific protection system functions that are needed to support the 

performance requirements and integrity strategies for these ESF system functions would need to be
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identified. Practically, this would be accomplished by reviewing (1) mechanical system design 
documents (mostly piping and instrument diagrams) to identify the control actions needed to 
implement ESF functions, and (2) reviewing mechanical system failure analyses to identify control 
actions needed to implement ESF system integrity strategies. Adding these elements to the Structured 
Approach would be a major effort. From a review standpoint, it may be more reasonable to perform a 
confirmatory review that the required protection system actions will result in proper alignment of the 
associated ESF systems.  

The Structured Approach was adequate to document the bounding PIE characteristics applicable to 
each protection system function in the level-2 tables. Many of the protection system functions, 
however, are not explicitly discussed in the safety analysis. Therefore, the team could not extract 
functional requirements for these protection system functions. Consequently, the parameter 
characteristics for these functions are blank in Appendix C. Section 3 below discusses this finding in 
more detail.  

3. IDENTIHCATION OF PROTECTION SYSTEM FUNCTIONAL 
ASSIGNMENTS 

3.1 Review Process 

The purpose of this analysis is to identify the digital protection elements (i.e., naming and describing their 
protection functions) that handle each PIE cataloged in the previous section. The inputs, processes, and 
outputs of this steps are shown in Figure 2, and described in detail below.  

List of functional 
requirements from step 2 Level-3 tables, 

Protection system Identify protection system one for each protection system 
architecture function assignments function under consideration: 

Descriptions from the FSAR List of function assignments 
Chapter 7 L1Y 

Figure 2. Step 3 of the Structured Approach 

Inputs: The inputs to this identification process include: 
° the level-2 table of functional requirements from the previous section, and 
* the protection system architecture or hierarchy (i.e., identification of protection system's 

subsystems and elements, and how they are interconnected) and, 
• descriptions from the FSAR Chapter 7.  

Process: The process in this section is to examine the protection function allocations to ensure that the 
protection system function under consideration is handled by at least one of the defined 
protection systems. Definitions of the protection subsystems could be based on the traditional 
protection systems discussed in Section 7 of NUREG-0800, (1997); on definitions that exist 
for protection systems of evolutionary and passive advanced light water reactors (ALWRs)
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(EPRI- 1, 1980 and EPRI-2, 1980); or on novel concepts. Traditional protection subsystems 
include: 
. the RPS, and 
- the ESFAS.  

Outputs: The outputs of this process include the following: 
* identification of the subsystem(s) assigned responsibility for the protection system function 

under consideration. This information is appended to the level-2 table of functional 
requirements to produce a level-3 table.  

3.2 Implementation 

The analysis was conducted using Amendment 31 of the ABWR Standard Safety Analysis Report as the 

principle input. The primary SSAR review inputs, listed roughly in the order of the amount of material 

used from each section, were: 

* Chapter 16.B.3.3, "Technical Specifications Bases--Instrumentation," 

* Chapter 16.3.3, "Technical Specifications - Instrumentation," 

• Chapter 7.1, "Instrumentation and Control Systems - Introduction," 

* Chapter 7.2, "Instrumentation and Control Systems - Reactor Protection System," and 

• Chapter 7.3, "Instrumentation and Control Systems - Engineered Safety Features Systems." 

These sources of information were used to develop a table of systems, functions, and related PIEs to help 

identify the functions credited in the accident analyses. As a discussion of each function was encountered 

in the accident analysis, this fact was noted and the completed table was used to check that PIE 
information had been gathered for each unique combination of PIE and associated protection function.  

The result is shown in Table 1. Because this information was encoded in the level-I and level-2 tables in 

the appendices using system, sub-system identification numbers, there was no need to produce separate 

level-3 tables for this example. The level-1 and level-2 tables are provided in Appendices A and B.  

3.3 Evaluation of Usability and Completeness 

As demonstrated by Table 1, implementation of the Structured Approach revealed that the Chapter 15 

accident analysis provides no insight into the requirements for a large number of protective functions.  

There appear to be two reasons why these are not explicitly discussed. First, the function is not needed as 

a primary protection against any event and is provided primarily for functional diversity. Second, the 

function is assumed to actuate in concert with other functions that are discussed. Containment isolation, 

for example, is assumed to initiate at the same time as several other functions such as low pressure flood.  

In these cases the associated function dictates most of the parameter characteristics for the functions that 

are not explicitly discussed. Certain characteristics, most notably the allowed time delay, must be inferred 

by the analyst. Generally, the requirements can be presumed to be relatively non-demanding. For the 

containment isolation example it can be reasonably presumed that the time delay of any practical I&C 

system would be much longer than the allowed delay time. The design bases for these functions, 

including both actuation and protection system interlock functions, would be a candidate for further 

discussions with an applicant.
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Reviewers may choose to emphasize the functions credited in the safety analysis, in which case the lack 

of information on the back-up functions is unimportant. Otherwise, reviewers will need to consult more 

detailed licensee documents for information on the required characteristics for these functions. The 

implicitly assumed functions should have most of the same required characteristics as the driving 

functions that are discussed in the accident analyses. The Structured Approach needs to inform users 

about how to handle these two situations. For the implicitly credited functions, the Structured Approach 

should caution reviewers to account for the few characteristics that will be unique to these functions.  

4. IDENTIFICATION OF COMPONENT FUNCTIONAL 
REQUIREMENTS 

4.1 Review Process 

The purpose of this analysis is to identify protection system mitigation and defense requirements that 

should addressed in the specifications of digital components. For the purposes of this discussion a 

component can be any protection system design element (e.g., system. subsystem, module, or part) which 

has a separable function and for which requirements can be sensibly developed. A component might be 

composed of hardware, software, or procedures, or an integrated combination of these three. The inputs, 

processes, and outputs of this steps are shown in Figure 3, and described in detail below.  

List of function assignments from [ Y 
step 3 Level-4 tables, 

Protection system architecture Choose a component for one for each component 
Functional requirements topics consideration, and derive its under consideration: 

from Volume 2 functional requirements List of functional requirements 
Characteristics of integrity hazards 

from step 6 
Integrity requirements from step 8 

Figure 3. Step 4 of the Structured Approach 

Inputs: The inputs to this analysis are: 
"• the level-3 table of protection system functional requirements from Section 5.2., 
"* the protection system and subsystem architectures, and an understanding of the 

component's role within the system, and 
"* functional requirements topics from Volume 2.  

After integrity requirements are identified, the following are inputs to later iterations of the 

functional requirements: 
"* the characteristics of integrity hazards from step 6, and 
"* integrity requirements from step 8.  

Process: The process in this section is to review the protection system functional requirements to 

identify the areas that must be addressed in the system requirements specification for the 

chosen component. Topics that must be contained in the component specification are 

identified using the catalog given in Volume 2.
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Because the functional and integrity requirements of the protection system interact (i.e., the 
functional requirements must not cause an integrity hazard that cannot be addressed), the 
characteristics of integrity hazards from step 6 and the integrity requirements from step 8 need 
to be considered after these requirements are developed. Note that steps 1-5 and 6-9 cover 
two series of relatively independent reviews, so the processes for reviewing the functional and 
integrity requirements can be undertaken concurrently.  

Outputs: The outputs from this process are: 
expected functional requirements for the component under consideration, in the form of a 
level-4 table.  

4.2 Implementation 

Identifying requirements for protection system components required first that the components to be 
considered in the study be identified. SSAR Figure 7.2-2 shows the overall protection system architecture.  
SSAR Figure 7.6-4a shows the architecture of the neutron monitoring system. Examination of these 
figures shows that the protection system includes the generic types of components listed in Table 2.  

Except for the digital and analog transducers, all of the component types identified in Table 2 are either 
associated with all protective functions or only with nuclear instrumentation functions, so this level of 
information is sufficient to identify the requirements for these components. The requirements for digital 

Table 2. Generic Component Types in the ABWR Architecture 

Type of Component Component Description 

Hardware/software Remote multiplexer unit 

Hardware/software Multiplexer 

Hardware/software Digital trip module 

Hardware/software Trip logic unit (TLU) 

Hardware/software Bypass unit 

Hardware/software Output logic unit (OLU) 

Hardware/software Trip actuator 

Hardware/software Manual scram logic unit (MLU) 

Hardware Start-up range neutron preamplifier 

Hardware SRNM processor (digital measurement & control) 

Hardware APRM preamplifier 

Hardware APRM processor (digital measurement & control) 

Hardware Manual scram switch 

Hardware Reactor mode switch 

Hardware Manual scram reset switch 

Hardware Division manual trip switch 

Hardware Division trip reset switch 

Hardware Bypass switches 

Hardware Channel manual trip switch 

Hardware Digital transducers 

Hardware Analog transducers
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and analog transducers, however, are specific to the individual measurements. Therefore, to identify 
requirements for these components it was necessary to first identify the specific types of transducers in 

the protection system. Review of Technical Specification Tables 3.3.1.1-1, and 3.3.1.4-1 (SSAR Chapter 

16) together with SSAR table 7.2-1 and SSAR Figure 7.4-6a led to the identification of the analog and 

digital transducers shown in Table 3. The digital transducers are all switches. None are of a type that 

output a digitally encoded values of a continuous signal..  

Table 3. Specific Transducers Used by the ABWR Protection System

Generic Component 
Description

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Digital transducer 

Analog transducer 

Analog transducer 

Digital transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer 

Analog transducer

Specific Type of Transducer

Start-up range neutron detector 

APRM detector 

Core flow sensor 

Steam dome pressure sensor 

Reactor water level sensor 

MSIV position switch 

Drywell pressure sensor 

CRD water header pressure sensor 

Turbine stop valve position sensor 

Turbine control valve oil pressure sensor 

Main steam tunnel radiation sensor 

Condensate storage tank level sensor 

Suppression pool level sensor 

Main steam line pressure sensor 

Main steam line flow sensor 

Condenser vacuum sensor 

Main steam tunnel temperature sensor 

Main turbine area temperature sensor 

Reactor building / fuel handling area exhaust 
radiation sensor 

RCIC steam line flow sensor 

RCIC steam supply line pressure sensor 

RCIC equipment area temperature sensor 

RHR area temperature sensor 

CUW differential flow sensor 

CUW area temperature sensor 

RHR pump discharge pressure sensor 

HPCF pump discharge pressure sensor 

RCIC turbine exhaust pressure sensor 

Suppression pool temperature sensor 

HIPCF pump discharge flow sensor 

HIPCF pump suction pressure sensor 

Drywell sump drain radiation monitor
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Components and functions are not always consistently named in all SSAR sections and drawings.  
Therefore, it was sometimes necessary to use the interlock block diagrams (SSAR Figures 7.2-10 and 
7.3-1 through 7.3-10) to determine if different names actually referred to different components or were 
simply different descriptions of the same component.  

Technical Specification Tables 3.3.1.1-1 and 3.3.1.4-1 (SSAR Chapter 16) were used to relate the 
components to protective functions that established bounding performance requirements. These 
relationships are shown below in Table 4. This relationship allowed the limiting functional requirement 
given in Appendix C to be linked to the individual components.  

Table 4. Protection System Functions Supported by Each Protection System Component

Component 

APRM detector 

APRM preamplifier 

APRM processor 

Bypass switches 

Bypass unit 

Channel manual trip switch 

Condensate storage tank level sensor 

Condensate storage tank level sensor 

Condenser vacuum sensor 

Core flow sensor 

CRD water header pressure sensor 

CUW area temperature sensor 

CUW differential flow sensor 

Digital trip module 

Division manual trip switch 

Division trip reset switch 

Drywell pressure sensor 

Drywell sump drain radiation monitor 

HPCF pump discharge flow sensor 

HPCF pump discharge pressure sensor 

HPCF pump suction pressure sensor 

Main steam line flow sensor 

Main steam line pressure sensor 

Main steam tunnel radiation sensor 

Main steam tunnel temperature sensor 

Main turbine area temperature sensor 

Manual scram logic unit (MLU) 

Manual scram reset switch 

Manual scram switch 

MSIV position switch 

Multiplexer 

Output logic unit 

RCIC equipment area temperature sensor 

RCIC steam line flow sensor

Protective Function 

Reactor trip-average power range monitor-high 

Reactor trip-average power range monitor-high 

Reactor trip-average power range monitor-high 

All PPS bypass & reset functions 

All PPS bypass & reset functions 

All PPS bypass & reset functions 

RCIC initiation -ore flood-condensate storage tank level-low 

RCIC initiation-condensate storage tank level-low 

Main steam line isolation-condenser vacuum-low 

Reactor trip-average power range monitor-rapid core flow decrease 

Reactor trip-control rod drive water header charging pressure-low 

RCIC isolation-CUW area temperature-high 

Reactor water cleanup isolation-CUW differential flow-high 

All PPS functions 

All PPS bypass & reset functions 

All PPS bypass & reset functions 

Automatic depressurization system initiation-drywell pressure-high 

Containment isolation-drywell sump drain HCW radiation-high 

High pressure core flood initiation-H-PCF pump discharge flow -low 

High pressure core flood initiation-HPCF pump discharge pressure-high 

High pressure core flood initiation-HPCF pump suction pressure-low 

Main steam line isolation-main steamline flow-high 

Main steam line isolation-main steamline pressure-low 

Main steam line isolation-main steam tunnel radiation-high 

Main steam line isolation-main steam tunnel temperature-high 

Main steam line isolation-main turbine area temperature-high 

Reactor trip-manual reactor protection system scram 

All PPS bypass & reset functions 

Reactor trip-manual reactor protection system scram 

Reactor trip-main steam isolation valve--closure 

All PPS functions except NI 

All ESFAS functions 

RCIC isolation-RCIC equipment area temperature-high 

RCIC isolation-RCIC steamline flow-high
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The limiting parameter characteristics' were identified for each component. Where a component is 

associated with only one function, the functional requirements are the requirements from the level-2 
tables (Appendix C) for that function. Where more than one function is associated with a given 

component, the level-2 tables for each associated function were inspected, and the most limiting value 

from each functional requirement field was identified as the requirement for the component.  

Once the components to be considered and the associated limiting parameter characteristics were defined, 
these high-level requirements were decomposed into detailed requirements that should be found in the 

component specifications. The types of requirements expected will be the same for components that are 

functionally identical. Therefore, instead of examining each component separately, generic classes of 

components were considered. The requirements topics expected to be specified are the same for all 

components within a class. The different generic classes of components were identified, as shown in 
Table 5.  

For each generic class of component, each type of parameter characteristic from the level-I tables was 

considered, and the catalog of functional requirements was examined to relate requirements topics to each 

parameter characteristic, based upon reviewer experience. This resulted in a list of requirements topics 

applicable to each generic component class, as shown in Table 6.  

Some topics could not be directly related to parameter characteristics, as described in Section 2.1. One set 

of these comprise requirements related to the required component functions. Section 2.2 discussed this 

missing element of the Structured Approach. The other set of these comprise requirements that do not 

derive from accident analysis assumptions, but that relate to design decisions that must be consistently 

addressed throughout the system design. These topics were added to the level-3 tables even though the 

topics could not be directly related back to the review of safety analyses.  

1 Defined as the limiting characteristics from all of the functions associated with that component.
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Component 

RCIC steam supply line pressure sensor 

RCIC turbine exhaust pressure sensor 

Reactor building / fuel handling area 
exhaust radiation sensor 

Reactor mode switch 

Reactor water level sensor 

Remote multiplexer unit 

RHR area temperature sensor 

RHR pump discharge pressure sensor 

Start-up range neutron detector 

Start-up range neutron preamplifier 

Steam dome pressure sensor 

Suppression pool level sensor 

Suppression pool temperature sensor 

Trip actuator 

Trip logic unit 

Turbine control valve oil pressure sensor 

Turbine stop valve position sensor

Protective Function 

RCIC isolation-RCIC steam supply line pressure-low 

RCIC isolation-RCIC turbine exhaust pressure-high 

Containment isolation-reactor building fuel handling area, exhaust air 
radiation-high 

Reactor trip--manual reactor protection system scram 

Reactor trip-reactor vessel water level-level 3 

All PPS functions except NI 

Shutdown cooling system isolation-RHR area temperature-high 

High pressure core flood initiation-RHR pump discharge pressure-high 

Reactor trip-startup range neutron flux-short period 

Reactor trip-startup range neutron flux-short period 

Low pressure core flood initiation-reactor vessel steam dome pressure-low 

RCIC initiation-suppression pool water level-high 

Reactor trip-suppression pool temperature-high 

All RTS functions 

All PPS functions 

Reactor trip--turbine control valve fast closure 

Reactor trip--turbine stop valve closure



Table 5. Generic Classes of Protection System Components

Component Description

Analog transducer 

Digital transducers 

Digital trip module 

Multiplexer 

Nuclear instrumentation 
preamplifier 

Nuclear instrumentation 
processor 

Output logic unit 

Trip actuator 

Trip logic unit

Analog transducers 

Bypass switches 
Channel manual trip switch 
Digital transducers 
Division manual trip switch 
Division trip reset switch 
Manual scram reset switch 
Manual scram switch 
Reactor mode switch 

Bypass unit 
Digital trip module 

Multiplexer 
Remote multiplexer unit 

APRM preamplifier 
Start-up range neutron preamplifier 

APRM processor (digital measurement & control) 
SRNM processor (digital measurement & control) 

Output logic unit 

Trip actuator 

Manual scram logic unit (MLU) 
Trip logic unit

Table 6. Relationship of Functional Requirement Topics to Parameter Characteristics

Parameter Characteristic

Analytical limit 

Bounding rate of change 

Design choice 

Function* 

Minimum and maximum 
frequency spectrum 

Minimum and maximum 
variable range 

Response time

Related Topic(s)

Measurement errors 

Signal rate of change 

Electrical connections 
Electrical interface requirements 
Mounting 
Parameter location 

Sense element 

Frequency range

Signal span

Response time
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Generic Class 

Digital transducers

Digital trip modules

Multiplexers

Parameter Characteristic 

Analytical limit

Bounding rate of change 

Design choice 

Function 

Minimum and maximum 
frequency spectrum 

Minimum and maximum 

variable range 

Response time 

Analytical limit 

Bounding rate of change 

Design choice 

Function 

Maximum and minimum 
frequency spectrum

Minimum and maximum 
variable range 

Response time 

Analytical limit 

Bounding rate of change 

Design choice

Function' 

Maximum frequency spectrum 

Minimum and maximum 

variable range 

Response time

Communications function 

Sampling interval 

Frequency range 

Signal span 

Response time
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Related Topic(s) 

None. The analytical limit sets no 
requirements on position switch design.  

Signal rate of change 

Electrical connections 
Electrical interface requirements 
Mounting 
Parameter location 

Sense element 

None. The signal frequency spectrum 
sets no requirements on position switch 
design.  

Signal span 

Response time 

Analytical limit 

Resolution 

Signal rate of change 

Electrical connections 
Electrical interface requirements 
Mounting 

Command functions 

Sampling interval 
Frequency range 

Signal span 

Response time 

Resolution 

Signal rate of change 

Electrical connections 
Electrical interface requirements 
Mounting



Generic Class 

Nuclear 
instrumentation 
preamplifiers

Nuclear 
instrumentation 
processors

Output logic units

Parameter Characteristic 

Analytical limit 

Bounding rate of change 

Design choice*

Function* 

Minimum and maximum 
frequency spectrum 

Minimum and maximum 
variable range 

Response time 

Analytical limit 

Bounding rate of change 

Design choice'

Function* 

Maximum frequency spectrum 

Minimum and maximum 

variable range 

Response time 

Analytical limit 

Bounding rate of change 

Design choice 

Function* 

Maximum frequency spectrum 

Minimum and maximum 
variable range 

Response time

Related Topic(s) 

None. The analytical limit sets no 
requirements on the preamplifier design 

Signal rate of change 

Electrical connections 
Electrical interface requirements 
Mounting

Sense function 

Frequency range 

Signal span 

Response time 

Resolution " 

Signal rate of change 

Electrical connections 
Electrical interface requirements 
Mounting

Command function 

Sampling interval 
Frequency range 

Signal span 

Response time 

None. The analytical limit sets no 
requirements on the output logic unit 
design.  

None. The bounding rate of change sets 
no requirements on the output logic 
unit design.  

Electrical connections 
Electrical interface requirements 
Mounting 

Execute function 

Sampling interval 

Signal span 

Response time
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Analytical limit 

Bounding rate of change 

Design choice* 

Function* 

Maximum frequency spectrum

Minimum and maximum 
variable range 

Response time

Generic Class 

Trip actuators

Analytical limit 

Bounding rate of change 

Design choice* 

Function 

Maximum frequency spectrum 

Minimum and maximum 
variable range

Resolution 

None. The bounding rate of change sets 
no requirements on the trip logic unit 
design.  

Electrical connections 
Electrical interface requirements 
Mounting 

Command functions 

Sampling interval 

Signal span

Response time Response time 

These characteristics were not identified in the original list of parameter characteristics because they 
were not included in the original Structured Approach.  

Linking the individual components to the bounding parameter characteristics of Appendix C on the basis 

of the system function relationships in Table 5 gave a list of all components along with the associated 

bounding parameter characteristics that form the basis for their functional requirements. Linking the 

individual components and the associated parameter characteristics to the expected requirements topics 

according to the relationships in Table 6 identified the topics that should be addressed in each 

component's specification. Each topic and parameter characteristic was examined for each component to 

derive the specific expected requirement for each relevant topic. The derivation of the expected 

requirements for each topic was performed as follows: 

• Analytical limit - Equals analytical limit from the parameter characteristic tables.  

• Command function - Not specified. Not included in original Structured Approach.  

• Communications function - Not specified. Not included in original Structured Approach.  

Electrical connections - Not specified. Requires access to more detailed information than is 

available in the safety analysis.
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None. The analytical limit sets no 
requirements on the trip actuator 
design.  

None. The bounding rate of change sets 
no requirements on the trip actuator 
design.  

Electrical interface requirements 
Mounting 

Execute function 

None. The signal frequency spectrum 
sets no requirements on the trip 
actuator design.  

Signal span 

Response time

Parameter Characteristic Related Topic(s)

Trip logic units

Parameter Characteristic Related Topic(s)



• Electrical interface requirements - Not specified. Requires access to more detailed information than 
is available in the safety analysis.  

* Execute function -- Not specified. Not included in original Structured Approach.  

• Frequency range - Equals the difference between minimum and maximum frequency spectrum 
parameter characteristics.  

* Measurement errors - Not specified. Requires access to setpoint analysis assumptions.  

"* Mounting - Not specified. Requires access to more detailed information than is available in the 
safety analysis.  

"• Parameter location -Not specified. Requires access to more detailed information than is available in 
the safety analysis.  

"• Resolution - Not specified. Requires access to setpoint analysis assumptions.  

"* Response time - Equals response time parameter characteristic.  

• Sampling interval - Taken as one-tenth the period of the maximum frequency.  

* Sense element - Not specified. Requires access to more detailed information than is available in the 
safety analysis.  

* Sense function - Not specified. Not included in original Structured Approach.  

• Signal rate of change - Equals bounding rate of change parameter characteristic.  

* Signal span - Equals difference between maximum and minimum variable range parameter 
characteristics.  

This analysis was applied to each component to produce the level-4 tables that are presented in 
Appendix D. The tables in Appendix D also include the results of the specification functional 
requirements review discussed in Section 5 below.  

4.3 Evaluation of Usability and Completeness 

The Structured Approach identified expected requirements that could be used as the basis for review of 
component requirements specifications. At the system architectural level, establishing the correlation 
between system components and functional requirements derived from the accident analyses was 
relatively straightforward. Continuing the analysis at a more detailed level, the software component level, 
would depend upon the availability of detailed design information for the major system components. That 
level of detail was not available for this test, but it is typically available in topical reports or other 
documents that support the safety analyses.  

The Structured Approach did not address the need to consider design choices that must be documented to 
ensure proper functional interfaces between protection system components and other systems, but it 
should. These design choices are not derived directly from safety analyses assumptions or results.  
Therefore, designers may have a great deal of freedom in such choices. Often the choices derive from 
industrial practice, formal standards, or commercial availability. The requirements on a given component 
considered in the Structured Approach should be determined by examining the design of interfacing 
components or systems.
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The analysis identified a number of topics for which information needed for requirements review could 

not be extracted from the SSAR. Many of these, e.g., mounting and electrical interface requirements, 

would not be good candidates for further pursuit because common design practices will typically result in 

acceptable solutions. The impact of setpoint analysis methodology assumptions on protection system 

design requirements and the basis for signal sampling intervals, however, would be good candidates for 

further discussion with an applicant.  

5. SPECIFICATION FUNCTIONAL REQUIREMENTS REVIEW 

5.1 Review Process 

This analysis compares the expected functional requirements for the component under consideration to 

the requirements specifications. The review confirms consistency of specifications with, and traceability 

to, system requirements credited in the accident analyses. The inputs, processes, and outputs of this steps 

are shown in Figure 4, and described in detail below.  

r 1 
Level-5a tables, one for each component 

Lt of f l runder consideration: 

List of functional requirement Compare the component Conclusion about the 

from step 4 specifications to the list of completeness and correctness of the 

Component specifications k expected requirements functional specifications with respect to 
the safety analyses 

Figure 4. Step 5a of the Structured Approach 

Inputs: The inputs to this analysis are: 
"* the level-4 table identifying the functional requirements for the component under 

consideration, and 
"* component specifications 

Process: The list of expected performance requirements specifications (level-4 tables) are evaluated 

against the specification for the components under consideration (see Figure 1).  

Specific requirements for each component are evaluated by correlating the protection system 

functional requirements with the characteristics of the related subsystems and components to 

identify the requirements applicable to the component being considered. The component's 

specification is then compared against the topics and related specific requirements to verify 

that all functional requirements derived from PIEs and assigned to the component under 

consideration are appropriately reflected in the system requirements specifications. If conflicts 

or omissions are found, questions are posed to the licensee or applicant. Another iteration 

through the process may be required to resolve review findings.  

Outp. The outputs from this process are: 

a conclusion about the completeness and correctness of the system requirements 

specifications, with respect to the safety analyses. in the form of a level-5a table.
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5.2 Implementation 

The following specification documents for the Kashiwazaki-Kariwa Nuclear Power Generating Station 
Units 5 and 6 were available for use in this test.  

* 22A8477, Neutron Monitoring System Design Specification 

* 23A6301, Neutron Monitoring System Hardware & Software System Specification 

• 23A1317, Safety System Logic and Control System Design Specification 

* 23A6327, Essential Multiplexing System - Safety System Logic and Control Interface Requirements 

* 3E-28-A249, Essential Multiplexing System - System Design Specification 

• 23A67 10, Reactor Protection System, Hardware / Software System Specification 

• 23A 1302, Reactor Protection System Design Specification 

• SSAR Figure 7.2-10, Reactor Protection System Interlock Block Diagram 

• SSAR Figure 7.3-1, High Pressure Core Flooder System Interlock Block Diagram 

• SSAR Figure 7.3-2, Nuclear Boiler System Interlock Block Diagram 

• SSAR Figure 7.3-3, Reactor Core Isolation Cooling System Interlock Block Diagram 

• SSAR Figure 7.3-4, Residual Heat Removal System Interlock Block Diagram 

• SSAR Figure 7.3-5, Leak Detection and Isolation System Interlock Block Diagram 

* SSAR Figure 7.3-6, Standby Gas Treatment System Interlock Block Diagram 

• SSAR Figure 7.3-7, Reactor Building Cooling Water and Reactor Service Water System Interlock 
Block Diagram 

* SSAR Figure 7.3.9, HVAC Emergency Cooling Water System Interlock Block Diagram 

* SSAR Figure 7.3-10, High Pressure Nitrogen Gas Supply System Interlock Block Diagram 

Typically a reviewer would not use the SSAR figures as a input to the review process. The actual 
controlled drawings from which the SSAR figures are derived should be used because they would be the 
more up-to-date source. The SSAR figures are, however, a good stand-in for the official drawings for the 
purposes of this trial.  

These documents were reviewed against the expected functional requirements identified in Appendix D.  
Where requirements information was available it was entered into the appropriate columns of the 
Appendix D tables. Where the requirements were not within the expected ranges, a question was 
generated and recorded in Appendix A. In short, these questions represent potential errors in requirements 
and could be the basis for further review and discussion with an applicant.  

5.3 Evaluation of Usability and Completeness 

The application of the Structured Approach demonstrated that the protection system functional 
specifications are generally correct and consistent with safety analyses where expected requirements and 
specification requirements could both be found. Two inconsistencies were identified regarding ESFAS
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response time requirements and the operating range of neutron monitoring instruments. These would be 

reasonable issues to pursue further with an applicant, but they appear to be issues that could be quickly 
resolved. The completeness of the specifications could not be judged because a complete set of safety 
analysis documents and specifications was not available for this trial.  

Finding the specific requirements in the documentation that correlated to the expected requirements 
proved to be very difficult. The requirements are contained in a number of different documents, they are 

presented in a number of different formats in the different documents. Considerable and repeated 
examination of the specification documents was required to extract the necessary information. This 

problem is likely to be encountered in conducting a trace audit using the Structured Approach, but the 

issue will be more easily managed because the more restricted scope of the trace audit will reduce the 
number of different pieces of information that must be found. Furthermore, an auditor may have the 

assistance of the applicant's staff to help find the necessary requirements information.  

The requirements documents available for review contained actual requirements that related to only about 

half of the expected requirements. To a large extent this result occurred because a complete set of 

requirements documents was not available to support this trial. More-complete sets of requirements 

documentation for other, similar, projects have been reviewed by the team, but could not be used for this 

trial because of proprietary information agreements. Therefore, the team expects that most of the expected 

requirements could be found in a complete set of requirements documents. Additional Kashiwazaki
Kariwa documents that would have supported a more complete review include the following: 

A AI 1-1010, Design Specification - Plant General Systems Application Requirements 

SA 11-3020, Design Specification - Applicable Codes & Standards 

"* A 11-3 120, Design Specification - Electrical Equipment Independence & Separation 

*Future, Seismic Design Guide 

* A 11-4110, Design Requirements - Instrument Setpoints 

* Al 1-4 100, BWR Requirements - Equipment Environmental Interface Data 

* A30-3030, BWR Requirements - Environmental Qualification for Safety Grade Structural, 
Mechanical, and Electrical Equipment and Components 

SA 11-4010, Design Specification, Composite Nuclear Plant System 

* A32-302 1, Design Specification - Digital Measurement and Control 

* DI 1-40 10, Design Specification - Process Radiation Monitoring System 

* E3 1-4010, Design Specification - Leak Detection and Isolation System 

* H22-40 10, Design Specification - Instrument Racks 

* R42-40 10, Design Specification - DC Power Supply 

• R46-4010, Design Specification - Vital AC Power Supply 

The availability of documents such as these would have made the test review more complete, but also 

would have exacerbated the problem of searching through a large volume of documents to find the 

specific requirements that were relevant to safety.
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Generally, the specification requirements that could be located were consistent with the expected 
requirements identified by the Structured Approach analysis. The specified overall channel response 
times were, however, determined to be greater than the times assumed for ESF actuation in the safety 
analysis, and the average power range monitor system range was less than the possible range of the 
parameter under calculated accident conditions. These would be candidate issues for follow-up in an 
actual review.  

6. IDENTIFICATION OF INTEGRITY REQUIREMENTS 

6.1 Review Process 

The purpose of this analysis is to identify, analyze, and characterize hazards that threaten the integrity of 
the digital protection system being examined. This serves as a knowledge base for reviewing mitigation 
and defense strategies (e.g., functional diversity, redundancy, or environmental qualification) to protect 
the digital protection system itself against integrity hazards. The inputs, processes, and outputs of this step 
are shown in Figure 5, and are described in detail below.  

Level-6a tables, one for each component: 
Characteristics of integrity hazards 
posed by protection system failures 

List of functional requirements Level-6b table: 
Characteristics of integrity hazards from step 4 Identify a component for posed by the normal (ambient) and Design information consideration, then review accident environment 

Failure analyses failure analysis and 
System models environmental information to 
Hardware and software life cycles identify hazards to protection Level-6c table: 
Human performance system integrity Characteristics of integrity hazards 
Plant environmental conditions posed by the process environment(s) 
Extremes of energy supply for the identified component 

Level-6d table: 
Characteristics of integrity 

hazards posed by power sources 

Figure 5. Step 6 of the Structured Approach 

Inputs: The inputs to this analysis consist of the following information: 
* list of functional requirements from step 4, 
* identification of the component under consideration, 
* design information, 
* failure analyses, 
* system models, 
• hardware and software life cycles (e.g., requirements and design), 
• human performance (e.g., interaction with the human-machine interface), 
* plant environmental conditions (e.g., natural occurrences such as earthquakes, accident by

products such as radiation, and installed conditions), and 
• extremes of energy supply (e.g., power supply and power quality).  

Process: The process in this section is to examine the analyses of the protection system designs, 
environments, and development processes to identify the characteristics of hazards that could
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threaten the integrity of the protection systems. The characteristics of environmental and 
energy source ACEs (of natural or mechanical origin) depend upon systems other than the 
protection system. The characteristics of these hazards are derived from analyses of these 
"external" systems whose normal operation or failure could create environments that pose an 
integrity hazard to the protection system.  

The characteristics of hardware, software, human performance, and development process 
hazards depend upon the design of the protection system. The characteristics of these hazards 
are derived from analyses of the failures that can occur "internal" to the protection system and 
its development.  

Outputs: The output from this section consists of the following information: 
a set of level-6 tables identifying the hazards to the integrity of the protection system and 
the characteristics of these hazards.  

6.2 Implementation 

Several different analyses were required to implement this step.  

• Analyses of integrity hazards posed by protection system failures.  

• Analyses of integrity hazards posed by the normal ambient environment 

• Analyses of integrity hazards posed by accident ambient environments 

* Analyses of integrity hazards posed by natural phenomena hazards 

• Analyses of integrity hazards posed by the process environment 

• Analyses of integrity hazards posed by power supplies.  

Each of these analyses is described below.  

6.2.1 Integrity Hazards Posed by Protection System Failures 

The analysis of integrity hazards posed by protection system failures was based upon the failure mode and 
effect analysis (FMEA) documented in UCRL-ID- 111498, "FMEA Study of the GE ABWR Protection 
System" and SSAR Appendix 19N, which discusses common-cause failure of protection system 
multiplexers. The FMEA divided the protection system into different functional blocks then those defined 
as architectural components in Table 2. Therefore, to make use of the FMEA a correlation between 
FMEA functional blocks and structured components was established by examining the system boundaries 
defined for the FMEA blocks and the structured analysis components and pairing these as closely as 
possible. This analysis resulted in the mapping between components and FMEA functional blocks shown 
in Table 7.
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Table 7. Correlation of Components to FMEA Functional Blocks

FMEA Functional Block

APRM detector 

APRM preamplifier 

APRM processor 

Bypass switches 

Bypass unit 

Channel manual trip switch 

Condensate storage tank level sensor 

Condenser vacuum sensor 

Core flow sensor 

CRD water header pressure sensor 

CUW area temperature sensor 

CUW differential flow sensor 

Digital trip module 

Division manual trip switch 

Division trip reset switch 

Drywell pressure sensor 

HPCF pump discharge pressure sensor 

Main steam line flow sensor 

Main steam line pressure sensor 

Main steam tunnel radiation sensor 

Main steam tunnel temperature sensor 

Main turbine area temperature sensor 

Manual scram logic unit (MLU) 

Manual scram reset switch 

Manual scram switch 

MSIV position switch 

Multiplexer 

Output logic unit 

RCIC equipment area temperature sensor 

RCIC steam line flow sensor 

RCIC steam supply line pressure sensor 

RCIC turbine exhaust pressure sensor 

Reactor building / fuel handling area exhaust 
radiation sensor 

Reactor mode switch 

Reactor water level sensor 

Remote multiplexer unit 

RHR area temperature sensor

Neutron monitoring system 

Neutron monitoring system 

Neutron monitoring system 

ECCS loop bypass switch 

ECCS loop bypass switch 

Neutron monitoring system 

Quad redundant sensors 

Quad redundant sensors 

Quad redundant sensors 

Quad redundant sensors 

Redundant systems 

Redundant systems 

Digital trip modules 

Quad redundant switches 

Quad redundant switches 

Quad redundant sensors 

Quad redundant sensors 

Quad redundant sensors 

Quad redundant sensors 

Quad redundant sensors 

Quad redundant sensors 

Quad redundant sensors 

Quad redundant OLU 

Quad redundant switches 

Quad redundant switches 

Quad redundant sensors 

Division I EMS 
Division II EMS 
Division III EMS 
Division IV EMS 

Quad redundant OLU 

Quad redundant sensors 

Quad redundant sensors 

Quad redundant sensors 

Quad redundant sensors 

Quad redundant sensors 

Reactor mode switch 

Quad redundant sensors 

Division I EMS 
Division 11 EMS 
Division III EMS 
Division IV EMS 

Quad redundant sensors
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Component 

RHR pump discharge pressure sensor 

Start-up range neutron detector 

Start-up range neutron preamplifier 

Steam dome pressure sensor 

Suppression pool level sensor 

Trip actuator 

Trip logic unit 

Turbine control valve oil pressure sensor 

Turbine stop valve position sensor

FMEA Functional Block 

Quad redundant sensors 

Neutron monitoring system 

Neutron monitoring system 

Quad redundant sensors 

Quad redundant sensors 

Quad redundant OLU 

Division I ESF TLU I or 2 
Division I ESF TLU 3 or 4 
Division 11 ESF TLU I or 2 
Division III ESF TLU I or 2 
Quad redundant TLU 

Quad redundant sensors 

Quad redundant sensors

These correlations allowed determination of the integrity hazards posed by failure of each component by 
examination of the FMEA. The hazards associated with each FMEA functional block were identified by 

examining the FMEA report and SSAR Appendix 19.N. These hazards were then associated with each 

individual component using the relationships described in Table 7. This analysis produced the table of 
internal integrity hazards included in Appendix E.  

6.2.2 Integrity Hazards Posed by the Normal Ambient Environment 

The integrity hazards posed by the normal ambient environments are determined by the equipment 
location. Component locations were determined by examination SSAR Figure 1.2 which shows the 

locations of major plant equipment. These drawings show the locations of instrument racks, but not of 

specific transmitters. Therefore, it was assumed that all transmitters for a given system are located on the 

instrument racks associated with that system. Errors in this assumption would have minimal impact on the 

normal ambient environments specified because most instrument racks are located in very similar 
environments.  

Protection system equipment was found to be located in the following areas.  

* Control building (CB) main control room 

* LPRM detector thimbles 

* Primary containment 

* Secondary containment (SC) general floor area 

* SC HPCF pump room 

* SC Instrument Rack Rooms 

* SC Main Steam Tunnel Room 

* SC RCIC Pump Room 

• Start-up range detector thimbles 

Turbine building (TB) main steam stop valve area
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The normal environmental conditions for each of these areas were identified by examining the SSAR.  
Normal temperature, pressure, and humidity environments were determined from SSAR Tables 31-2 
through 31-7. Normal radiation doses were determined from SSAR Figure 12.3, which is a radiation zone 
map. These maps give maximum normal dose rates in each location. These dose rates were multiplied by 
60 years to give a upper bound of the total normal dose at each location.  

The GE SSAR does not consider abnormal environments separately from normal environments.  
Therefore, it is assumed that the range of normal environments envelopes both sets of conditions.  

The environments identified for each area were associated with the components in each area. This 
analysis produced the table of normal environmental hazards provided in Appendix F. Appendix F also 
includes hazards posed by accident environments.  

6.2.3 Integrity Hazards Posed by Accident Environments 

The integrity hazards posed by accident environments are also determined by the room in which the 
equipment is located. The temperature, pressure, and humidity accident environments associated with the 
locations identified above were determined from SSAR Tables 31-12 and 31-13. Accident radiation doses 
were determined from SSAR Figure 12.3. Sheets 12 through 32 of this figure give zone maps for post 
LOCA radiation dose rates. These zone maps show the maximum post-accident radiation dose rate. To 
estimate the total integrated dose requirement, a one-year post-accident operating time was assumed and 
the average dose rate was assumed to be one-half of the maximum.  

Possible exposure to water spray from fire suppression equipment was determined for each area by 
examining SSAR Table 9.5-5.  

The accident environment hazards identified were associated with each component based upon 
component location. This analysis produced the table of accident environmental hazards provided in 
Appendix F.  

6.2.4 Integrity Hazards Posed by the Natural Phenomena Hazards 

The ABWR considers seismic activity and flooding as natural phenomena hazards that could affect 
protection system equipment. Other natural phenomena hazards, such as tornadoes, are not considered to 
pose integrity hazards to the protection system because the equipment is located within hardened 
structures.  

The seismic hazards to which equipment is exposed depends upon the structure in which the equipment is 
located, the equipment's elevation within the structure, and whether the equipment is mounted on the 
floor or a wall. The hazards are typically defined by a set of enveloping seismic spectra for various 
regions of the plant. Amendment 31 of the ABWR FSAR does not contain such seismic spectra; however, 
these spectra were provided in Chapter 3G of Amendment 4. Figures 3G.4-1 through 3G.4-20 and 3G.5-1 
through 3G.5-22 were used to determine the seismic loading at locations containing protection system 
equipment. The following locations were identified.
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Table 8. Seismic Hazard Locations

Building 

Secondary containment wall 

Secondary containment wall 

Secondary containment floor 

Secondary containment floor 

Secondary containment floor 

Secondary containment wall 

Secondary containment floor 

Secondary containment wall 

Secondary containment floor 

Secondary containment wall 

Control building wall 

Control building floor 

Outside 

Reactor building floor 

Reactor building wall

Elevation (m) 
23.5 

8.2 

23.5 

8.2 

18.1 

18.1 

4.8 

4.8 

1.5 

1.5 

7.9 

7.9 

12.3 

31.7 

31.7

FSAR Figure 1.2 was used to determine the locations of protection system components with respect to the 

locations at which the seismic loading was provided. Two assumptions were made to allow establishing 

these relationships. First, it was assumed that equipment is floor-mounted, as all protection system 

equipment is expected to be located either in panels or on instrument racks that are bolted to the floor.  

Second, if floor response spectra were not available for the exact elevation at which a component is 

located, it was assumed that the spectra at the next-highest level in the same building would envelop the 

spectra at the location of interest. This is a "rule of thumb" that generally results in selecting conservative 

seismic requirements. Also, the potential for flooding was considered to be present if fire suppression 

equipment was present in the area. Post-LOCA flooding of protection system equipment does not appear 

to be a consideration in the ABWR design. This analysis produced the table of natural phenomena 

hazards provided in Appendix G.  

6.2.5 Integrity Hazards Posed by the Process Environment 

Sensors are the only protection system components exposed to process environment hazards. The process 

fluid to which the sensors are exposed can be readily determined from the description of the measured 

variable. Protection system sensors were determined to interface with the following process fluids.  

• Condensate 

* Condenser vapor 

* Control rod drive water 

* Clean-up water 

* Main steam 

RCIC drive steam
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* Reactor coolant 

"• Suppression pool 

"* TCV hydraulic fluid 

Process fluid characteristics were determined from reviewing process characteristics as described in 
SSAR Tables 5.2-5, 5.4-1, 5.4-la, 10.3-1, 10.4-7. 12.4-1, and Figure 4.6-9. These environmental 
conditions were associated with each component based upon the process fluid to which the component is 
connected. This analysis produced the table of process environment hazards provided in Appendix H.  

6.2.6 Integrity Hazards Posed by Power Supplies 

Power supply requirements were determined by review of SSAR Chapter 7 and from knowledge of the 
typical characteristics of protection system components. Each component was associated with one of the 
following types of power supplies.  

1E inverters 

0 Instrument loop power supply 

* 1E batteries 

• Not powered 
* Start-up range high voltage 

* Local power range monitoring high voltage 

The possibility that some components might be air-powered was considered, but no such components 
were identified in the ABWR protection system design. It is likely that some final actuation devices (e.g., 
solenoid valves) are air-powered, but are out of the scope of this analysis.  

Power supply characteristics were identified by reviewing SSAR Chapter 8.2. Only voltage and frequency 
requirements were found. No discussion of power quality or electromagnetic interference hazards were 
located, nor information on neutron monitoring system high-voltage supply characteristics. This analysis 
produced the table of power supply hazards provided in Appendix I.  

6.3 Evaluation of Usability and Completeness 

The Structured Approach led the team to develop a relatively complete set of external integrity hazard 
characteristics at the system architectural level. Most of the required information was available in the 
SSAR, and the process for extracting the information was more tedious than difficult.  

A few pieces of necessary information, such as the required installed life of electronic components, 
specific seismic loading curves, and required post-accident operating times were not available. These may 
be intended for inclusion in a combined operating license application. It would be reasonable to pursue 
these issues fuirther with an applicant.  

The Structured Approach led the team to identify integrity hazards posed by equipment failures as defined 
by the FMEA and common-cause failure analysis. These analyses identified hazards that pose significant 
threats to the baseline design of the protection system. They do not identify hazards that may be well
addressed by design in compliance with accepted practices, such as those defined by IEEE Stds. 603,
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7-4.3.2, and the suite of supporting standards. In this regard, the identification of hazards posed by 

equipment failures was very incomplete. The more complete analysis envisioned for the Structured 

Approach would require that an exhaustive listing of possible hazards be developed. The reviewer would 

need to determine the combination of integrity strategies used to address each hazard and conclude if the 

strategies applied are appropriate - a very difficult and time-consuming process.  

A more direct approach is to assume the required integrity strategies are those defined by IEEE Stds. 603, 

7-4.3.2, and their daughter standards. The bulk of these standards focus on integrity strategies for 

protection systems and protection system equipment. These strategies were developed with consideration 

to integrity hazards in protection systems, have incorporated lessons learned from previous applications, 

and have stood the test of time as covering the predominate failures that are encountered. Furthermore, 

the fundamental recommendations of IEEE Std. 603 have become requirements by incorporation of its 

predecessor standard (IEEE Std. 279) into 10 CFR 50.55a(h). It is unlikely that an applicant will propose 

integrity strategies that significantly deviate from those outlined in the standard. Therefore, the review 

team recommends that the integrity analysis portion of the Structured Approach be modified to simply 

confirm that the integrity requirements of IEEE Std. 603 and 7-4.3.2 have been incorporated into the 

protection system requirements. Failure analyses should also be reviewed to confirm that remaining 

vulnerabilities identified in the design are also addressed. The latter step was accomplished in this 

application of the Structured Approach.  

Identifying hazards at a level below the system architectural elements would require that more detailed 

failure analyses be available. For software failures, the software safety analyses may fill this role and 

should be considered as an input to the Structured Approach. For hardware, detailed component failure 

mode and effects analyses or reliability analyses may sometimes be available for consideration.  

7. ALLOCATION OF INTEGRITY HAZARDS 

7.1 Review Process 

The purpose of this analysis is to determine how integrity hazards have been allocated to the design 

features, using the characteristics of integrity hazards cataloged in the previous section. The inputs, 

processes, and outputs of this steps are shown in Figure 6, and described in detail below.  

Characteristics of integrity reT 1 
hazards from step 6 Level-7 tables, one for 

Protection system Determine how integrity each component: 

architecture hazards have been allocated to Allocation of integrity hazards 
Descriptions from the design features to design features 

FSAR Chapter 7 [ j -

Figure 6. Step 7 of the Structured Approach 

Inputs: The inputs to this identification process include: 

the level-6 tables of integrity hazard characteristics from the previous section.
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"• the protection system architecture or hierarchy (i.e., identification of protection system's 
subsystems and elements, and how they are interconnected), and 

"* descriptions of protection system integrity features from the FSAR Chapter 7.  

Process: The process in this section is to examine the integrity hazard allocations to ensure that each 
hazard under consideration is handled by at least one integrity strategy implemented in the 
protection system design. In many cases a combination of strategies will be employed to 
address a given integrity hazard. For example, the hazard of random failures of system 
components is addressed by a combination of quality design, periodic testing, and redundancy.  

Outputs: The outputs of this process include the following: 
• identification of the protection system integrity strategy that is assigned responsibility for 

the integrity hazards under consideration. This information is appended to the level-6 tables 
of integrity hazard characteristics to produce level-7 tables.  

7.2 Implementation 

The implementation of this analysis involved slightly different approaches for protection system failure 
hazards, environmental hazards, and power supply hazards. The approach for environmental hazards was 
applied to normal, accident, natural phenomena, and process environments.  

7.2.1 Allocation of Integrity Strategies to Hazards Posed by Protection System Failures 

Integrity hazard topics were identified by examining the integrity strategies credited for each failure 
mode. These strategies are identified in the FMEA and Appendix 19N of the SSAR. Also, Chapter 7 of 
the SSAR was examined to identify additional strategies that were credited in the safety analysis. For 
each type of failure mode the catalog of integrity requirements (see Volume 2 of this report) was 
examined to identify the related strategy in terms of integrity topics. This review disclosed the 
relationship between failures and integrity strategy requirements topics shown in Table 9.  

Associating these integrity strategies with each component-failure-mode pair in the internal integrity 
hazard table of Appendix E produced the list of integrity requirements topics for each component that is 
given in Appendix J. This table also shows the expected requirements identified, as described in Section 
8.2 and the corresponding requirements found in the GE specifications, as discussed in Section 9.2.  

7.2.2 Allocation of Integrity Strategies to Hazards Posed by Environmental Conditions 

Sections 3.1 0 and 3.11 of the SSAR were examined to identify the strategies selected by GE to prevent or 
mitigate hazards caused by environmental extremes. Essentially, only one strategy is credited 
qualification for the use environment. Associating this strategy with each component and environmental 
condition produced the tables of integrity requirements topics provided in Appendices K (normal and 
accident environments), L (accident environments), and M (natural phenomena hazard environments).  
These tables also show the expected requirements identified, as described in Section 8.2 and the 
corresponding requirements found in the GE specifications, as discussed in Section 9.2.
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Table 9. Integrity Strategies Associated with Hazards from Failure of Protection System Components 

Assigned Integrity 
Strategy 

Component Failure Mode Failure Type Failure Effect (Requirements Topic) Notes 

ARt manunl Fail to t ransfer Random Cannot initiate ARI manually Failure detection

ioss of one diesel generator or 
the ability to initiate one 
generator during LOCA 

Not applicable

Random

Not 
applicable

No impact 

Not applicable

The logic on how diesel generators wvill 
automatically initiated during LOCA is 
incomplete.  

Component not included in FM FA because failure 
of any one of the four redundant components %%ill 
not affect initiation of the protection system or 
result in unwanted activation of the protection 
system, even in the presence of a single bypassed 
division.

Setpoint drill 

Fails to transfer from bypass 

Fails to transfer from bypass 

EMS failure not detected by 
other modules 

Loss of dc power 

Loss of cooling 

RMU miscalibration 

Maintenance or test error 

Manufacturing error 

Software fault 

RMU miscalibration

Colnlmlon
nflodc 

Randomi 

Random 

Random

Random 
Colnnlon
mode 

Common
mode 

Common
mode 

Common
mode 

Common
mode 

Common
mode

Failure to trip or initiate ESF 

Reduces the logic to one-of
one 

Reduces the logic to one-of
one 

Loss of one signal for each 
quad redundant set of input

Failure to trip or initiate ESF 

Failure to trip or initiate ESF 

Failure to trip or initiate ESF 

Failure to trip or initiate ESIF 

Failure to trip or initiate ESF 

Failure to trip or initiate ESF 

Failure to trip or initiate ESF

Inherently safe design 

Failure detection 

Inherently safe design 

Failure detection

Increases the probability of spurious initiation of 
E-CCS 

Increases the probability of spurious initiation of 

ECCS 

EMS cannot initiate any protection system. RPS 
and ESF TLU reduced to two out of three voters.  
Some systems could not be initiated automatically 
or manually from the control room

Redundancy 

Physical independence 

Design for 
maintainability 

Inherently safe design 

Process quality 

Process quality 

Procedures
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switch 

Diesel 
generators 

Digital trip 
modules

D)igital trip 
modules 

ECCS loop 
bypass switch 

ECCS loop 
bypass switch 

EMS

EMS 

EMS 

EMS 

I-MS 

EMS 

EMS 

EMS



Failure Effect 

Failure to trip or initiate ESF 

Failure to trip or initiate ESF 

Failure to trip or initiate ESF 

Failure to trip or initiate ESF 

Failure to trip or initiate ESF 

Failure to trip or initiate ESF

Assigned Integrity 
Strategy 

(Requirements Topic) 

Failure detection 

Failure detection 

Procedures 

Burn-in 

Diversity 

Procedures

Component 

EMS 

EMS 

EMS 

EMS 

EMS 

EMS 

Leak detection 
system 

Manual 
start/stop for 
pumps 

Manual 
start/stop for 
pumps 

Neutron 
monitoring 
system 

Neutron 
monitoring 
system 

Neutron 
monitoring 
systemn 

Quad 
redundant 
OLU

Failure Mode 

Maintenance or test error 

Maintenance or test error 

Maintenance or test error 

Manufacturing error 

Software fault 

Software fault 

Not applicable 

Multiplexer in the same division 
as the pump fails.  

Multiplexer in the same division 
as the pump fails.  

NMS divisional average is 
incorrect 

NMS divisional average is 
incorrect 

NMS divisional average is 
incorrect 

Not applicable

NotesFailure Type 

Com1mon
mode 

Conmnon
mode 

Common
mode 

Common
mode 

Common
mode 

Common
mode 

Random 

Random 

Random 

Random 

Random 

Random or 
comullon
mode 

Not 
applicable
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No impact

No manual control of the 
pump 

No manual control of the 
pump 

Failure to trip at high power 
setpoint 

Failure to trip at high power 
setpoint 

Failure to trip at high powvcr 
setpoint 

Not applicable

Failure detection 

Redundancy 

Process quality 

Failure detection 

Diversity

No single failure can disable the tLD)S 

Loss of multiplexer may prohibit all control of 
pumps needing interlock signals from the failed 
multiplexer.  

Loss of multiplexer may prohibit all control of 
pulmps needing interlock signals from the failed 
multiplexer.  

Trip will occur late depending on magnitude of 
error 

Trip will occur late depending on magnitude of 
error 

Trip will occur late depending on magnitude of 
error 

Component not included in I:MF.A because failure 
of any one of the four redundant components will 
not affect initiation of the protection system or 
result in unwanted activation of the protection 
system, even in the presence of a single bypassed 
division.



Assigned Integrity 
Strategy 

(Requirements Topic)

Not applicable 

Sensor miscalibration 

Not applicable

Not applicable

Not 
applicable 

Conlmlon
mode 

Not 
applicable

Not 
applicable

Not applicable 

Failure to tripl or initiate F.SF 

Not applicable

Not applicable

Component not included in FM EA because failtire 
of any one of the four redundant components N% ill 
not affect initiation of the protection system or 

result in unwanted activation of the protection 

system, even in the presence of a single bypassed 
division.

Diversity

Quad 
redundant 
sensors 

Quad 
redundant 
sensors 

Quad 
redundant 
switches

RCIC valves fail to close 

Loss of signal to one division 

Fails to transfer 

Single failure makes system 
inoperable

Redundant Single failure makes system 
systems inoperable

TLU failure cannot be detectcd 
by other modules

Randoim 

Random 

Random 

Random 

Random 

Random

Leak will continue until the 
valves are manually 
operated.  

Individual trip signals 
inhibited 

Failure to trip on placing 
mode switch into shutdown 

Protection function is lust if 
one of the redundant systems 
is under maintenance.  

Protection function is lost if 
one of the redundant systemls 
is under maintenance.  

ESF systems controlled 
solely by TLU cannot be 
automatically initiated.

Failure detection Annunciation \%ill indicate false RCIC isolated 
signal

Redundancy

Diversity 

Redundancy 

Procedures 

Failure detection

Only failure of transfer from run to shutdown has 
a safety impact. Failure to transfer between any 
other pair of states in unimportant to safety.  

RCIC, I IPCF 11 and C are considered one triply 
redundant system 

RCIC. I IPCF B and C are considered one triply 
redundant system 

TLU cannot initiate any protection systeml
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Coninonlent Failure Mode Failure Tlype Failure Effect

Component not included in FMEA because failure 
of ally one of tle four redundant components will 
not affect initiation of the protection system or 
result in unwanted activation of the protection 
system, even in the presence of a single bypassed 
division.  

Component not included in FMEA because failure 
of any one of the four redundant components will 
not affect initiation of the protection system or 
result in unwanted activation of the protection 
system, even in the presence of a single bypassed 
division.

Quad 
redundant ''LU

Notes

RCIC isolation 

Reactor mode 
switch 

Reactor mode 
switch 

Redundant 
systems

Trip logic unit
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7.2.3 Allocation of Integrity Strategies to Hazards Posed by Power Supplies 

The SSAR gives no information on the integrity strategies employed to address power and 
electromagnetic effect hazards. Strategies were, however, assigned by reviewing integrity hazard 
strategies listed in the catalog of integrity requirements (see Volume 2 of this report). The assigned 
strategies are given in Table 10. Associating these strategies with each component and power or EMI 
hazard produced the tables of integrity requirements topics in Appendix N.  

Table 10. Integrity Strategies Associated with Hazards from Power Supplies 
and Electromagnetic Interference 

Environment Assigned Integrity Strategy 
(Requirements Topic) 

Power Source Electrical interface requirements 

Vmax Electrical energy source extremes 

Vmin Electrical energy source extremes 

Fmax Electrical energy source extremes 

Fmin Electrical energy source extremes 

Pmax Not applicable (no air-powered components) 

Pmin Not applicable (no air-powered components) 

Air purity Not applicable (no air-powered components) 

EMI Noise immunity 

Total harmonic distortion Energy source noise 

Transients Energy source noise 

7.3 Evaluation of Usability and Completeness 

The Structured Approach led the team to identify integrity strategies by reviewing the SSAR or 
supporting analyses. Many integrity strategies that are incorporated in protection system designs were not 
identified, however, because of the narrow range of failure modes considered, as discussed in Section 6.3.  
Considering a broader range of strategies for a complete set of failure conditions would have been so time 
consuming as to be impractical. A more reasonable approach would be to provide a set of standard review 
templates for the specific components typically included in protection systems and the integrity strategies 
required by 10 CFR 50.55a(h), and by extension IEEE Std. 603, IEEE Std. 7-4.3.2, and their supporting 
standards. This would greatly reduce the number of analyses required and would provide much simpler 
review guidance that would adequately cover the majority of cases addressed in NRC reviews.  

8. IDENTIFICATION OF COMPONENT INTEGRITY REQUIREMENTS 

8.1 Review Process 

The purpose of this analysis is to identify expected integrity requirements that should be considered in 
system requirements specifications, in order to provide reasonable assurance that the digital protection 
system will maintain its functional performance despite hazards to its integrity. Specifications must 
describe requirements for all topics important to ensuring component integrity in the presence of expected 
integrity hazards. As an aid in identifying integrity topics that are important for a particular component,
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Volume 2 contains a catalog of sample integrity requirements specification topics that are typically 

important to sense, command, and execute features of protection systems. Each topic includes the same 

information for topics described in Section 3.1. The inputs, processes, and outputs of this step are shown 

in Figure 7, and are described in detail below.  

Allocation of integrity "i 
hazards from step 7 Identify integrity requirements that Level-8 tables, one for 

Integrity topics from - pp.] should be specified for the i each component: 
Volume 2 component to implement the integrity List of integrity re uirements 

List of functional strategies identified in step 7 
requirements from step 4 

Figure 7. Step 8 of the Structured Approach 

Inputs: The inputs to this analysis are: 
"• the level-7 tables identifying the characteristics and allocation of integrity hazards to 

integrity strategies, as determined by the analysis in the previous section, 
"* integrity topics identified in Volume 2 of this report, and 
"* the list of functional requirements from step 4.  

Process: The process in this section is to identify integrity requirements that should be specified for the 

component to implement the integrity strategies identified in step 7. This process identifies 

integrity requirements that address the hazards against which the component must protect.  

Topics that must be contained in the subsystem and component specification are then 

identified using the catalog of topics given in Volume 2.  

Candidate integrity requirements for the component are then identified for each topic by 

examining the hazard characteristics, and considering the characteristics of interacting systems 

and components. This list of topics and related specific requirements can then be used to verify 

that all integrity requirements derived from the integrity hazards and assigned to the 

component under consideration are reflected in the system requirements specifications.  

Several integrity topics might be identified against the requirements to address a given 

integrity strategy.  

Because the functional and integrity requirements of the protection system interact (i.e., the 

functional requirements must not cause an integrity hazard that cannot be addressed), the 

functional requirements from step 4 should be taken into account when performing this 

review.  

Outputs: The outputs from this process are: 
a level-8 table identifying integrity requirements for the component under consideration.  

8.2 Implementation - Identification of Integrity Hazard Requirements 

Expected requirements for each component-integrity strategy pair given in Appendix J were identified by 

examining the commitments identified in the FMEA and Appendix 19N of the SSAR. Also, Chapter 7 of
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the SSAR was examined to identify additional commitments made in the safety analysis. This review 
produced the listing of expected requirements which is also include on the tables in Appendix J. The 

tables of Appendix J also contain the actual requirements found in the specifications, as described in 
Section 9.  

Expected requirements for the environmental and power topics are qualification for the hazard levels 
(e.g., temperature, pressures, voltages) identified by the analyses described in Sections 6.2.2 through 
6.2.5. These values were associated with the requirements topics to describe the expected requirements.  

This analysis produced the expected requirements that are included in the tables of in Appendices K 
through N. The tables also contain the actual requirements found in the specifications, as described in 
Section 9.  

8.3 Evaluation of Usability and Completeness 

Applying the Structured Approach led to identification of integrity requirements from review of the 
SSAR or supporting analyses. As with integrity strategies, many integrity requirements that are 
incorporated in protection system designs were not identified, however, because of the narrow range of 
failure modes considered, as discussed in Section 6.3. Revising the Structured Approach as discussed in 
Sections 6.3 and 7.3 will correct this shortcoming.  

9. SPECIFICATION INTEGRITY REQUIREMENTS REVIEW 

9.1 Review Process 

This section describes a method for implementing the review recommended by Appendices 7.1-B (item 2) 

and 7.1-C (item 20) of the SRP, which recommend that NRC's review of protection systems confirm that 
the applicant/licensee has justified the degree of redundancy, diversity, testability, and quality provided in 
the safety system design. Chapter 18 of the SRP recommends that the NRC review confirm that critical or 

risk-significant human actions have been examined to consider ways of reducing or eliminating sources of 
human error. SRP Appendices 7.1-B (item 5) and 7.1-C (item 9) recommend that NRC verify that the 
applicant/licensee confirmed that safety system equipment is designed to meet the functional performance 
requirements over the range of environmental and electromagnetic interference conditions. The inputs, 
processes, and outputs of this step are shown in Figure 8, and are described in detail below.  

List of integrity e-Level-9a tables, one for each component: 
requirements Compare the component a conclusion about the completeness 

from step 8 specifications to the list of and correctness of the integrity 

Component expected requirements specifications with respect to the 

specifications safety analyses 

Figure 8. Step 9a of the Structured Approach
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Inputs: The inputs to this analysis are: 
"* the level-8 table identifying the integrity requirements for the component under 

consideration, and 
"* component specifications.  

Process: The completed set of expected integrity requirements specifications (level-8 table) are 
evaluated against the specification for the components under specification (see Figure 2).  

Specific requirements for each component are evaluated by correlating the protection system 
integrity requirements with the characteristics of the related subsystems and components to 
identify the requirements applicable to the component being considered. The component's 
specification is then compared against the topics and related specific requirements to verify 
that all integrity requirements derived from PIEs and assigned to the component under 
consideration are appropriately reflected in the system requirements specifications. If conflicts 
or omissions are found, questions are posed to the licensee or applicant. Another iteration 
through the process may be required to resolve review findings.  

Outputs: The outputs from this process are: 
* a conclusion about the completeness and correctness of the system requirements 

specifications with respect to the safety analyses, in the form of a level-9a table.  

9.2 Implementation 

The integrity requirements were reviewed using the same set of source documents described in Section 
5.2. During this review, the team completed the tables given in Appendices R through W.  

9.3 Evaluation of Usability and Completeness 

Applying the Structured Approach demonstrated that the protection system functional specifications are 
generally correct and consistent with safety analyses where expected requirements and specification 
requirements could both be found.  

Finding the specific specification requirements that correlated to the expected integrity requirements 
proved to be very difficult as it did for functional requirements. The same problems discussed in Section 
5.3 were encountered.  

The requirements documents available for review contained actual requirements that related to only about 
half of the expected requirements, because a complete set of requirements documents was not available to 

support this test. Other requirements documentation existed and has been reviewed by the team, but could 
not be used for this test because of proprietary information agreements. Most of the expected 
requirements could be found in a complete set of requirements documents. Additional documents that 
would have supported a more complete review are listed in Section 5.3.  

10. CONCLUSIONS 

The Structured Approach identified a very large number of functional and integrity requirements that 

formed the basis for a review of the protection system specifications for the Kashiwazaki-Kariwa Nuclear 
Power Generating Station, Units 5 and 6. The analysis maintained traceability of these requirements to the 

plant safety analyses and protection system failure analyses. A large number of questions were identified
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that could be used to test the completeness and correctness of the requirements documents. These are 
provided in Appendix A. No conclusions about the completeness and correctness of the requirements can 
be drawn from developing these questions, as they are as likely to result from the incompleteness of the 
documentation set available for review as from incompleteness in the specifications. An applicant, 
however, should have ready and reasonable answers for questions such as those posed by this review.  
Judgements should be based upon review of the answers provided rather than upon the ability to generate 
the questions themselves.  

The Structured Approach lead to a fairly thorough review of the design issues for the plant protection 
systems, and developed many areas for further investigation that may not have been identified in a more 
casual review. In this regard this test of the Structured Approach was a success. The test, however, 
identified three important elements missing from the Structured Approach.  

First, the Structured Approach collects insufficient data regarding exactly what functions must be 
performed. It identifies the functions generically (e.g., initiate RCIC) but does not specify exactly what 
sequence of valve alignments and pump starts must occur. This is a important lack of completeness as it 
provides no basis to review the specific command logic that must be implemented by the protection 
system. To develop these requirements, the necessary functions of the ESF systems, and the associated 
performance requirements and integrity strategies for these functions, need to be defined. This could be 
accomplished by (1) reviewing mechanical system design documents (mostly piping and instrument 
diagrams) to identify the control actions needed to implement ESF functions and (2) reviewing 
mechanical system failure analyses to identify control actions needed to implement ESF system integrity 
strategies. Adding these elements to the Structured Approach would be a major effort. From a review 
standpoint, it may be more reasonable to perform a confirmatory review that the required protection 
system actions will result in proper alignment of the associated ESF systems.  

Second, using the applicant's failure analysis to identify hazards from protection system failures 
identified hazards that pose significant threats to the baseline design of the protection system. This 
analysis did not identify hazards that may be well-addressed by design in compliance accepted practices, 
such as those defined by IEEE Stds. 603, 7-4.3.2, and the suite of supporting standards. In this regard, the 
Structured Approach identified a very incomplete set of hazards posed by equipment failures. A complete 
analysis envisioned for the Structured Approach would require developing an exhaustive list of possible 
hazards. The reviewer would need to determine the combination of integrity strategies used to address 
each hazard and conclude if the strategies applies are appropriate - a very difficult and time-consuming 
process. A more direct approach is to assume that the required integrity strategies are those defined by 
IEEE Stds. 603, 7-4.3.2, and their daughter standards. This could be done by developing review checklists 
for compliance with the standards. The checklists could be developed generically for typical protection 
system architectures and design elements. Such checklists would address the preponderance of all systems 
because the use of the IEEE standards is essentially mandated by 10 CFR 50.55a(h), and considerable 
commonality exists between the system architectures from the various vendors.  

Third, the Structured Approach does not consider design choices that must be documented in order to 
ensure proper functional interfaces between protection system components and subsystems. A simple 
example of this concerns the type of connectors and card racks used to mount safety-related circuit boards 
in a panel. These design choices generally do not derive directly from safety analysis assumptions or 
results; they are determined by the designer. The review should confirm that the choices made are 
consistent with the fundamental safety requirements and are consistently implemented across all system 
components. In the case of connectors and card racks, for example, the selections should be consistent 
with seismic and electrical noise immunity requirements, and the specifications for the panels should be 
consistent with the specifications for the cards.
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The Structured Approach was difficult to implement because it requires familiarity with such an extensive 
set of input documentation. Even the limited set of documentation available for this test bordered on 
overwhelming. The organization of existing safety analysis documentation poorly supports 
implementation of the Structured Approach. The information needed to perform the review is scattered 
throughout the SSAR and many specification documents. Furthermore, much of the detailed information 
needed for the review was not located in the SSAR. The evaluation sections in the body of this report 
describe many instances where information was not found in the SSAR nor the specifications available 
for review. Experience has shown that that the additional information needed may typically be found in 
found in SSAR references, specification references, and drawings that were not available for this test.  
However, complete implementation of the Structured Approach down to the software level would require 
availability and review of hundreds of different safety analysis documents, design analysis documents, 
and specifications. Even implementing the review for a specific function would require familiarity with 
tens of documents and the examination of many tens more to locate the required set.  

A positive benefit of the Structured Approach is that it forces the reviewer to develop a complete 
understanding of the design and the basis for the design. Conversely, it is unlikely that NRC can commit 
the level of review resources necessary to implement the approach in a very thorough way.  
Implementation will be very resource-intensive because the Structured Approach's "forward traceability" 
requires an exhaustive search of documentation for fundamental requirements in order to develop a basis 
for specification review. This type is considerably more difficult to implement that a "reverse 
traceability" review, where the reviewer picks a requirement and then locates its source to confirm 
correctness and completeness. This type of review is more straightforward because it allows the reviewer 
to focus only on those requirements that are relevant to the item under consideration. A "reverse 
traceability" review would be equally effective at finding incorrect requirements, but less effective at 
detecting incomplete requirements.  

The Structured Approach as defined is probably too burdensome to be a practical review tool for the 
NRC. A more practical tool would be to develop a set of review templates using concepts from the 
Structured Approach. The templates would identify the critical requirement topics that the reviewer 
expects specifications to cover. The templates would also either identify the specific requirements that 
should be found (e.g., a redundant system should be specified) or explain how to determine what 
requirements should be found (e.g., the normal temperature environment should be specified, and the 
values should be consistent with the environmental design requirements of SAR Section 3.11 and the 
HVAC performance commitments of SAR Section 9.4). The Structured Approach process for extracting 
protection system functional requirements based upon accident analysis assumptions and results would be 
used in a simplified form appropriate for performing trace audits, as opposed to developing specifications.  

The templates would assist reviewers in confirming that system and component specifications are 
consistent with the requirements of 10 CFR 50.55a(h) (IEEE Std. 603 as supplemented by IEEE Std.  
7-4.3.2). These templates would be tools used to conduct reviews in accordance with SRP Section 7. I-C.  

A relatively few (probably less than two dozen) templates would be sufficient to guide requirements 
reviews for most of the types of I&C systems and components found in nuclear power plants.  

A key difference from the Structured Approach is that the templates Would define the expected 
requirements topics. The definition of topics would be based upon common practice, the requirements of 
IEEE Std. 603, and the guidance of supporting Regulatory Guides, standards, and SRP discussion. This 

approach will somewhat reduce the flexibility of the Structured Approach to deal with novel designs, but 
will allow reviewers to deal more directly with the preponderance of designs in most cases.
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Appendix A: Example Open Items from Structured Approach Review 

This appendix presents examples of the questions that were raised as a result of reviewing the 
ABWR SSAR and protection system specifications using the Structured Approach. These 
questions are presented in the form of a request for information (RAI) that might be prepared 
during a review. To minimize the volume of questions they are worded very generically. An 
actual RAI might break some of the questions below into several more-specific questions.  

Many of the questions relate to information needed about plant safety characteristics. Generally, 
where information was available on both the fundamental safety requirements and specification 
requirements, the specification requirements were found to be consistent with safety analyses 
assumptions and findings. In cases where such consistency was not found, a number of possible 
rationales for the inconsistencies are possible, and would have been investigated in the course of 
an actual review.  

The questions raised by the trial application of the Structured Approach should not be taken as a 
reflection on the ABWR SSAR, ABWR design, or the NRC review. A typical requirements 
review would have a narrower focus than this trial; therefore, additional questions were expected 
be found by this more extensive review. Establishing confidence in a plant design does not 
require that the NRC staff identify and resolve every possible opeh item. Rather, the intent is to 

perform a review that is broad enough to provide confidence in the applicant's design processes 
and to identify issues of high safety significance.  

1. Provide the following information about the transients that establish the fundamental 
requirements for the protection system functions listed in Table A-1.  

2. Describe the design bases for the ECCS system interlocks, e.g., HPCF pump suction 
pressure low.  

3. Describe the design bases for protection system permissives, e.g., startup range flux 
ATWS permissive.  

4. Describe the design bases for ESFAS control functions, e.g., RCIC and HPCF water supply 
transfer on low CST level.
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Table A-1. Requested Transient Analysis Information

Bandwith of 

Bounding Response Variable Rate of Analytical Measured 
Function Accidents Time Range Change Limit Parameter 

Reactor trip on turbine stop valve closure x x x x 

Reactor trip on startup range high flux x x x x x x 

Reactor trip on startup range short period x x x x x x 

Reactor trip on APRM high flux x x 

Reactor trip on flow-based high power x x x x x x 

Reactor trip on drywell pressure high x x x x x x 

LPCF initiation on low RV water level - Level I x x x x x 

IPCF Initiation on RV Steam Dome Pressure High x x x x x 

Suppression pool cooling actuation on high temperature x x x 

IIPCF initiation on RV water level - Level 1.5 x x x x x x 

ADS actuation on drywell pressure high x x x x 

ADS actuation on RV water level - Level I x x x x 

Reactor trip on APRM rapid core flow decrease x x 

Reactor trip on suppression pool temperature high x x x x 

MSIV isolation on low main steamline pressure x 

MSIV isolation on high main steamline flow x x x x 

MSIV isolation on low condenser vacuum x x x x
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5. Describe the design bases for the following protection system functions that are not directly 

considered in the FSAR Chapter 15 transient analyses: 

* Reactor trip on startup range high flux 

* Reactor trip on oscillation power range monitor 

* ADS ATWS permissive 

* Clean-up water and shutdown cooling system isolation on high steam dome pressure 

• Reactor trip on high steam dome pressure 

* Low-pressure flood initiation on high steam dome pressure 

* Containment and shutdown cooling system isolation and STGS initiation on RPV Level 3 

* Containment and clean-up water isolation on RPV Level 2 

* MSIV isolation and diesel generator initiation on RPV Level 1.5 

• Containment isolation, diesel, RCW, and CAMS initiation on RPV Level I 

• Reactor trip, LPFL, RCIC, HPCF, ADS, RCW, and CAMS initiation and containment 

isolation on high drywell pressure 

* Reactor trip on control rod drive charging pressure low 

* Reactor trip and MSIV isolation on high main steam tunnel radiation 

• MSIV isolation on main steam tunnel and turbine area temperature high 

• Clean-up water isolation on main steam tunnel temperature high 

* Containment isolation and STGS initiation on reactor building exhaust radiation high 

6. Provide response time requirements for each protection system function.  

7. Explain the effect of the transient analyses' assumption of zero electronic time delay for ESF 

functions upon the transient analysis results. Discuss in particular functions that use relatively 

fast-acting actuation devices such that the electronic time delays would make up a reasonably 

large fraction of the overall function time delay.  

8. Discuss the requirements on communications interfaces between protection system 

components, including error-correction and error-detection protocols.  

9. Discuss the setpoint analysis methodology and the assumptions made in this analysis that 

have a bearing on the design of protection system components.  

10. Provide the following requirements documents for review: 

* Al 1-1010, Design Specification - Plant General Systems Application Requirements 

SAl 1-3020, Design Specification - Applicable Codes & Standards 

* A I 1-3 120, Design Specification - Electrical Equipment Independence & Separation 

Future, Seismic Design Guide
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* Al 1-4110, Design Requirements - Instrument Setpoints 

• Al 1-4100, BWR Requirements - Equipment Environmental Interface Data 

* A30-3030, BWR Requirements - Environmental Qualification for Safety Grade 

Structural, Mechanical, and Electrical Equipment and Components 

* Al 1-4010, Design Specification - Composite Nuclear Plant System 

* A32-3021, Design Specification - Digital Measurement and Control 

D 11-4010, Design Specification - Process Radiation Monitoring System 

* E31-4010, Design Specification - Leak Detection and Isolation System 

• H22-40 10, Design Specification - Instrument Racks 

* R42-40 10, Design Specification - DC Power Supply 

* R46-4010, Design Specification - Vital AC Power Supply 

11. The safety analysis assumes a 0-second response time for ESF initiation, but the requirements 

for safety system logic and control functions indicate that the channel response time will 

exceed 1,110 msec (50 msec for TLU + 50 msec for OLU + 10 msec + unspecified times for 

DTM, transmission delays + up to 1,000 msec delays for some sensors). Explain this 

inconsistency. (See also question 7.) 

12. It appears that in some events, neutron flux transients may exceed 100% of the rated thermal 

power (RTP), but the upper range specified for the average power range monitor is 118% of 

the RTP. Explain this inconsistency.  

13. Describe the electromagnetic environment in which protection system components are 

located. Address radiated and conducted environments, as well as normal, transient, and 

lightning conditions.  

14. Describe the strategies employed (e.g., grounding, shielding, and qualification) to ensure that 

protection system components can and will function under normal and abnormal 

electromagnetic environment conditions.  

15. Describe the supply characteristics of the instrument power supplies.  

16. Describe the supply characteristics of the neutron detector power supplies.  

17. Describe the supply characteristics of the power supplies servicing the digital trip modules, 

trip logic units, and output logic units.  

1 8. Describe the accident and normal radiation environmental requirements (including projected 

total integrated dose) for protection system components.  

19. What is the planned normal life for protection system components, especially those 

components located in harsh environments? 

20. Provide the required post-accident operating time requirements for each protection system 

component located in a harsh environment.  

21. Provide current seismic response spectra for the plant locations in which protection system 

equipment will be mounted.
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22. Describe provisions for protecting protection system equipment from fire-protection sprays 
and from flooding effects.  

23. Describe the process environment requirements applicable to protection system sensors.  

24. Describe the process for ensuring that protection system sensors are suitable for the process 
environments.  

25. Identify protection system components that are exposed to normal vibration, the vibration 
environment, and the process for ensuring components are suitable for these environments.  

25. Describe expected failure rates for protection system components.
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Appendix B: 1-PIE Characteristics

Data 

Pressure Regulator Fails Open 
Ref: 15.1.3 

Standard 
Ref: 15.0.1 

18 Reactor Vessel Water Level 
Level 2 
Ref: Chapl6 - B3.3.1.1- Function 7 

14.2 sec 
Ref: T15,1-7

MAX Variable Range: 
Ref: Figure 15.1-5 

MIN Variable Range: 
Ref: Figure 15.1-5

1.9 m 

-2 m

Value extracted from the figure 15.1-5 

Minimum value was estimated keeping the 
gradient of the two portions in the graph and 
extrapolating.  
Considered WR sensed level

0.5 m/sec Value extracted from figure 15.1-3 
Ref: Figure 15.1-5

-0.75 
Ref: T 15.0-1 -item 32 

MAX Freq Spectrum: 
Ref: Figure 15.1-5 

MIN Freq Spectrum: 
Ref: Figure 15.1-5

Reference : m above bottom of separator

10 Hz 

0 Hz Assumed Value 0

B-1

Entr

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay:

Notes

Variable 
Range:

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



Data 

Feedwater Controller Failure 
Maximum Demand 
Ref: 15.1.2 

Standard 
Ref: 15.0.1 

18 Reactor Vessel Water Level 
Level 2 
Ref: Chapl6 - B3.3.1.1- Function 7 

30 sec 
Ref: T15.1-5

MAX Variable Range: 
Ref: Figure 15.1-3 

MIN Variable Range: 
Ref: Figure 15.1-3

0.43 m/sec 
Ref: Figure 15.1-3 

-0.75 
Ref: T 15.0-1 - item 32 

MAX Freq Spectrum: 
Ref: Figure 15.1-3 

MIN Freq Spectrum: 
Ref:

1.7 m 

m

1.43 Hz

Value extracted from the figure 15.1-3 

Considered WR sensed level . Value not 
available in the figure as the ESF initiation time 
is out of the range of the figure.  

Value extracted from figure 15.1-3 

Reference setpoint - m above bottom of 
separator skirt

Value extracted from figure 15.1-3

0 Hz

B-2

Notes

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay:

Variable 
Range:

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



DataEntry 

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range: 

MIN Variable 

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

Notes

MSVI Closures 
Ref. 15.2.4 

Standard 
Ref- 15.0.1 

18 Reactor Vessel Water Level 
Level 2 
Ref: Chapl6 - B3.3.1.I- Function 7 

7.4 sec 
Ref: Table 15.2-9 

MAX Variable Range: 0.8 m 
Ref: Figure 15.2-9 

Range: -0.75 m Th 
Ref-. Figure 15.2-9 

0.71 m/sec 
Ref: Figure 15.2-9 

-0.75 
Ref. Table 15.0-1 

MAX Freq Spectrum: 1.1 H 
Ref. Figure 15.2-9 

MIN Freq Spectrum: 0 IH 
Ref: Figure 15.2-9

B-3

Value extracted from figure 1 .2-9 

e value refers to m above the bottom of 
separator skirt 

Value extracted from figure 15.2-9 

Reference point is bottom of separator skirt 

lz Considered WR sensed level 

lz



Data Notes

Loss of Condenser Vacuum 
Ref.: 15.2.5 

Standard 
Ref: 15.0.1 

18 Reactor Vessel Water Level 
Level 2 
Ref: Chapl6 - B3.3.1.1- Function 7 

13.7 sec 
Ref: Table 15.2-14

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

1.2 m 

-1 m

2.86 Hz 

0 Hz

Value extracted form figure 15.2-10 
Reference : level above separator skirt 

Value extracted form figure 15.2-10 
Reference : level above separator skirt 

Value extracted form figure 15.2-10 
Considered WR sensed level

Value extracted form figure 15.2-10 

Assumed value

B-4

[I-

Entry

MAX Variable Range: 
Ref: Figure 15-2-10 

MIN Variable Range: 
Re f: Figure 15-2-10 

0.86 in/sec 
Ref-: Figure 15-2-10 

-0.75 
Ref: Table 15.0-1 

MAX Freq Spectrum: 
Ref: Figure 15.2-10 

MIN Freq Spectrum: 
Ref-:

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



Data Notes

Loss of Non-Emergency AC Power 
to Station Auxiliaries 
Ref: 15.2.6 

Standard 
Ref: 15.0.1 

18 Reactor Vessel Water Level 
Level 2 
Ref: Chapl6 - B3.3.1.1- Function 7 

21 sec 
Ref. Table 15.2-6 and item 15.2.6.3.1

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

1.1 m Value extracted from figure 15.2-11 

Value extracted from the figure 15.2-11 
assuming that the corresponds to the set 
point for level 2 
Considered WR sensed level

-0.75 m

1.5 m/sec Value extracted from figure 15.2-11 
Ref. Figure 15.2-11

-0.75 
Ref: table 15.0-1 item 32 

MAX Freq Spectrum: 
Ref: Figure 15.2-11 

MIN Freq Spectrum: 
Ref:

Reference point: above bottom of separator 

Value extracted from figure 15.2-115 Hz 

0 Hz

B-5

Entry

MAX Variable Range: 
Ref. Figure 15.2-1I 

MIN Variable Range: 
Ref-: Figure 15.2-11

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range: 

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

Data 

Loss of Feedwater Flow 
Ref: 15.2.7 

Standard 
Ref. 15.0.1 

18 Reactor Vessel Water Level 
Level 2 
Ref: Chapl6 - B3.3.1.1- Function 7 

19.5 sec 
Ref: Table 15.2-17 

MAX Variable Range: 0.9 m 
Ref: Figure 15.2-12 

MIN Variable Range: -2 m 
Ref-. Figure 15.2-12 

0.53 rn/sec 
Ref. Figure 15.2-12 

-0.75 
Ref: Table 15.0-1 

MAX Freq Spectrum: 6.66 Hz 
Ref Figure 15.2-12 

MIN Freq Spectrum: 0 Hz 
Ref:

B-6

IL-

Notes 

Value extracted from figure 15.2-12 

Value extracted from figure 15.2-12 

0.9 

Reference : m above bottom of separator 

Value extracted from figure 15.2-12



Entra Notes

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range: 

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

Data 

Steam System Piping Break Outside 
Containment 
Reft: 15.6.4 

Standard 
Ref. 15.0.1 

18 Reactor Vessel Water Level 
Level 2 
Ref: Chapl6 - B3.3.1.1- Function 7 

30 sec 
Ref-: Table 15.6-4 

MAX Variable Range: 
Ref.  

MIN Variable Range: 
Retf: 

Ref.  

Ref 

MAX Freq Spectrum: 
Ref.  

MIN Freq Spectrum: 
Ref.
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Entrv Notes

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range: 

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

Data 

Loss-of-Coolant Accident ( Resulting 
from Spectrum of Postulated Piping 

Breaks Within the Reactor Coolant 
Pressure Boundary)-Inside 
Containment 
Ref: 15.6.5 

Standard 
Ref: 15.0.1 

18 Reactor Vessel Water Level 
Level 2 
Ref Chapl6 - B3.3.1.1- Function 7 

18 sec 
Ref Table 6.3-2 

MAX Variable Range: 
Ref: 

MIN Variable Range: 
Ref: 

Ref: 

Ref: 

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref:

B48



Data Notes

Feedwater Controller Failure 
Maximum Demand 
Ref: 15.1.2 

Standard 
Ref: 15.0.1 

16 Turbine Stop Valve Closure 
Ref: Chapter 16. Table 3.3.1.1-1, 

Function 13. See Bases for 
list of RPS and ESFAS 

3.71 sec 
Ref: T15.0-1 andTI5.0-6

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

It is suppose to be 100%
closed 

closed
It is suppose to be 0% 
Scram is initiated when the stop valve switch 
indicates less than 85% open

Ref. Unknown

40 
Ref. T 3.3. 1.1-I 

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref-

The setpoint is closure,> 40 % RTP

Hz 

0 Hz

B-9

Entrv

MAX Variable Range: 
Ref: 

MIN Variable Range: 
Ref: 

T3.3. 1.1.-]

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



Data 

Turbine Trip 
Ref: 15-.2.3 

Standard 
Ref: 15.0.1 

16 Turbine Stop Valve Closure 
Ref: Chapter 16, Table 3.3.1.1-1, 

Function 13. See Bases for 
list of RPS and ESFAS 

3.71 sec 
Ref: TI5.0-1 andtI5.0-6 

MAX Variable Range: % 
Ref: open 

T 15.2-6 - scram initiates when 
the valve stem position 
indicates 85% open 

MIN Variable Range: % 
Ref: open 

T 15.2-6 - scram initiates when 
the valve stem position 
indicates 85% open 

Ref. unknown

Notes

It is suppose to be 100% open ( 0% closed).  

It is suppose to be 0% open ( 100% closed).  

Unknown

Unknown

Ref, Unknown

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref:

Hz 

0 Hz

B-10

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay:

Variable 
Range:

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



Data

Loss of Condenser Vacuum 
Ref: 15.2.5 

Standard 
Ref 15.0.1 

16 Turbine Stop Valve Closure 
Ref. Chapter 16, Table 3.3.1. 1-1, 

Function 13. See Bases for 
list of RPS and ESFAS 

3.71 sec 
Ref. T15.0-1 andT15.0-6 

MAX Variable Range: % 
Ref open 

T 15.2-6 - scram initiates when 
the valve stem position 
indicates 85% open 

MIN Variable Range: % 
Ref- open 

T 15.2-6 - scram initiates when 
the valve stem position 
indicates 85% open

Ref. unknown 

Ref: unknown

MAX Freq Spectrum: 
Ref 

MIN Freq Spectrum: 
Ref:

Notes

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

It is suppose to be 0% open ( 100% closed).

unknown 

unknown

Hz 

0 Hz

B-1l

Entry

It is suppose to be 100% open ( 0% closed).

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



Data 

Rod Withdrawal Error - Low Power 
Ref: 15.4.1 

Standard 
Ref: 15.0.1 

16 Startup Range Neutron Flux 
Short Period 
Ref: Chapter 16, Table 3.3.1. I-1, 

Function lb. See Bases for 
list of RPS and ESFAS 

3.71 sec 
Ref: T15.0-1 and Tl5.0-6

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

sec

MIN Variable Ranee: sec 
Ref: Chapter 16 table 3.3.1. 1-1 

function lb 
Table 15.4-2

Scram is initiated when the short period 
setpoint is reached - less than 10 secs

sec 
Ref. Unknown 

Ref: Unknown 

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref:

unknown 

Unknown

Hz

0 Hz

U-

MAX Variable Range: 
Ref. Unknown

Notes

unknown

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

B-12



Data Notes

Recirculation Flow Control Failure 
Decreasing Flow 
Ref: 15.3.2 

Standard 
Ref 15.0.1 

16 Average Power Range Monitor 
High Setdown 
Ref: Chapter 16. Table 3.3.1.1-1, 

Function 2a. See Bases for 
list of RPS and ESFAS 

3.71 sec 
Ref. TI5.0-1 andTl5.0-6

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

138 % RTP

MIN Variable Range: 0 % RTP 
Ref. Figure 15.4-3. Chapter 16 table 

3.3.1.1.1 function 2a

Value extracted from figure 15.4-3 

The measured value is the neutron flux

88 % 
Ref: Figure 15.4-3 

Ref: Unknown 

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref:

Unknown

Hz 

0 Hz

Entry

MAX Variable Range: 
Ref: Figure 15.4-3

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

B- 13



Data Notes

Closure of One Main Steam Isolation 
Valve 
Ref: 15.2.4..1.2.2 

Standard 
Ref: 15.0.1 

16 Average Power Range Monitor
High Setdown 
Ref Chapter 16, Table 3.3.1.1-1, 

Function 2a. See Bases for 
list of RPS and ESFAS 

3.71 sec 
Ref: TI5.01 andTl5.0-6

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

% RTP

MIN Variable Range: % RTP 
Ref: 15.2.4.3.1 

Scram is initiated when position 
switches on the valves 
indicate less than 85% open

It is supposed to be 0% 

It is suppose to be 0% open

% open 
Ref: Unknown 

Ref: Unknown 

MAX Freq Spectrum: 
Ref.  

MIN Freq Spectrum: 
Ref:

Unknown 

Unknown

Hz 

0 Hz

MAX Variable Range: 
Ref:. Unknown

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:
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Entry Notes

PIE Name:

Data 

Loss-of-Coolant Accident ( Resulting 
from Spectrum of Postulated Piping 

Breaks Within the Reactor Coolant 
Pressure Boundary)-Inside 
Containment 
Ref 15.6.5 

Standard 
Ref. 15.0.1 

17 Reactor Vessel Water Level 
Level I 
Ref. Chapter 7-7.3.1.1.1.4-(3) a 

Chapter 16 -Table 3.3.1. 1-1 

118 sec 
Ref: Table 6.3-2 

MAX Variable Range: 
Ref: 

MIN Variable Range: 
Re f.  

Ref.  

Ref.  

MAX Freq Spectrum: 
Ref 

MIN Freq Spectrum: 
Ref.

Initial 
Condition: 

Protective 

Time Delay

Variable 
Range: 

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

B-15



Enam 

PIE Name:

NotesData 

Loss-of-Coolant Accident ( Resulting 
from Spectrum of Postulated Piping 

Breaks Within the Reactor Coolant 
Pressure Boundary)-Inside 
Containment 
Ref: 15.6.5 

Standard 
Ref: 15.0.1 

17 Reactor Vessel Steam Dome 
Pressure - Low 
Ref: Chapter 7-7.3.1.1.1.4-(3) a 

344 sec 
Ref. Table 6.3-2 

MAX Variable Range: 
Ref: 

MIN Variable Range: 
Ref: 

Ref: 

Ref: 

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref.

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range: 

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:
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Data 

Inadvertent Safety/ Relief Valve 
Opening 
Ref: 15-1.4 

Standard 
Ref. 15.0.1 

25 Suppression Pool Temperature 
High 
Ref: Chapter 7 - 7.31.1.4 (3)(a) 

Chapter 16 - Table 3.3.1.1-1 
[16b] 
Chapl6 - B3.3.1.1- Function 16 

750 sec 
Ref. Table 15.1-8

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

oC

MIN Variable Range: 43.3 'C' 
Ref 15.1.4.3 and 7.3.1.1.4 (1) 

Ref. Unknown 

Ref- Unknown

MAX Freq Spectrum: 
Re f: 

MIN Freq Spectrum: 
Ref: Unknown

Hz 

0 Hz

NotesEntry

MAX Variable Range: 
Ref. Unknown

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

Unknown 

Unknown 

Unknown 

Unknown
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Entry Notes

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range: 

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

Data 

Steam System Piping Break Outside 
Containment 
Ref: 15.6.4 

Standard 
Ref': 15.0.1 

19 Reactor Vessel Water Level 
Level 1.5 
Ref- Chap 7-7.3.1.1.1.1 (3)a 

Chap 16 - B3.3.1. 1- Function 8 

199 sec 
Ref. table 15.64 

MAX Variable Range: 
Ref: 

MIN Variable Ranee: 
Ref: 

Ref: 

Ref: 

MAX Freq Spectrum: 
Retf: 

MIN Freq Spectrum: 
Ref.:

B-18



Entry Notes

PIE Name: 

Initial 
Condition: 

Protective 

Time Delayý 

Variable 
Range: 

MAX Rate 
Chan2e: 

Analytical 
Limit: 

Frequency 
Spectrum:

Data 

Loss-of-Coolant Accident ( Resulting 
from Spectrum of Postulated Piping 

Breaks Within the Reactor Coolant 
Pressure Boundary)-Inside 
Containment 
Ref: 15.6.5 

Standard 
Ref: 15.0.1 

19 Reactor Vessel Water Level 
Level 1.5 
Ref. Chap 7- 7.3.1.1.1.1 (3)a 

Chap 16 - B3.3.1.1- Function 8 

65 sec 
Ref. Table 6.3-2 

MAX Variable Range: 
Ref: 

MIN Variable Range: 
Ref: 

Ref: 

Ref: 

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref

B- 19



Data

Loss-of-Coolant Accident ( Resulting 
from Spectrum of Postulated Piping 

Breaks Within the Reactor Coolant 
Pressure Boundary)-[nside 
Containment 

Ref: 15.6.5 

Standard 
Ref: 15.0.1 

19 Drywell Pressure - High 
Ref: Chap 7 - 7.3.1.1.1.17(3) a 

Chap16 - B3.3.1.1- Function II

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

Ref

MAX Variable Range: 
Ref: 

MIN Variable Range: 
Ref.  

Ref.  

Ref: 

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref:

B-20

NotesEAtr

sec

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



Entry Notes

PIE Name:

Data 

Loss-of-Coolant Accident ( Resulting 
from Spectrum of Postulated Piping 

Breaks Within the Reactor Coolant 
Pressure Boundary)-Inside 
Containment 
Ref: 15.6.5 

Standard 
Ref: 15.0.1 

20 Drywell Pressure - High 
Ref-- Chap 7 - 7.3.1.1.1.2 (3) a 

Chapl6 - B3.3.1. 1- Function 11 

30 sec 
Ref: Table 6.3-2 

MAX Variable Range: 
Ref: 

MIN Variable Range: 
Ref: 

Ref: 

Ref: 

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref:

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range: 

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

B-21



Entr

1L_

Notes

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range: 

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

Data 

Loss-of-Coolant Accident ( Resulting 
from Spectrum of Postulated Piping 

Breaks Within the Reactor Coolant 
Pressure Boundary)-Inside 
Containment 
Ref: 15.6.5 

Standard 
Ref: 15.0.1 

20 Reactor Vessel Water Level 
Level I 
Ref: Chap 7 - 7.3.1.1.1.2 (3) b 

Chapl6 - B3.3.1.1- Function 9 

30 sec 
Ref: Table 6.3-2 

MAX Variable Range: 
Ref: 

MIN Variable Range: 
Ref: 

Ref: 

Ref: 

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref:
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Data Notes

Reactor Internal Pump Trip 
Ref: 15.3.1 

Standard 
Ref- 15.0.1 

16 Average Power Range Monitor 
Rapid Core Flow Decrease 
Ref: Chapter 16. Table 3.3.1. 1-I.  

Function 2e. See Bases for 
list of RPS and ESFAS 

3.71 sec 
Ref: T1i.0-1 andTl5.0-6

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

100 %

0%

The maximum value will start to decrease 2 
secs after scram is initiated 

Minimum value is reached after 6 secs of 
scram initiation 

Value extracted from figure 15.3-2

Unknown

Ref- unknown

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref

Hz

0 Hz

B-23

Entry

MAX Variable Range: 
Ref: Figure 15..3-2 

MIN Variable Range: 
Ref: Figure 15.3-2 

12.5 %flux 
Ref: Figure 15.3-2

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



Entrv

0. 15 in/sec 
Ref:. Figure 15.2.12

Calculated from the graph (figure 15.2-12)

0.57 
Ref: T15.0-1

MAX Freq Spectrum: 
Ref. Figure 15.2-12 

MIN Freq Spectrum: 
Ref. Figure 15.2-12

1.25 Hz 

0 Hz

B-24

Data 

Loss of Feedwater Flow 
Ref: 15.2.7 

Standard 
Ref: 15.0.1 

16 Reactor Vessel Water Level 
Level 3 
Ref. Chapter 16, Table 3.3.1.1-1, 

Function 6a. See Bases for 
list of RPS and ESFAS 

3.71 sec 
Ref: T15.0-1 andT 15.0-6 

MAX Variable Range: I m 
Ref. T 15.0-1 - item 32 - Level 3

0.57 above bottom of separator 
skirt bottom 

MIN Variable Range: -2. m 
Ref: T 15.0-1 - item 32- Level 3 

0.57 above bottom of separator 
skirt bottom

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

Notes

Not specified

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



NotesData 

Loss-of-Coolant Accident ( Resulting 
from Spectrum of Postulated Piping 

Breaks Within the Reactor Coolant 
Pressure Boundary)-lnside 
Containment 
Ref: 15.6.5 

Standard 
Ref. 15.0.1 

16 Reactor Vessel Water Level 
Level 3 
Ref: Chapter 16, Table 3.3. 1.1-1, 

Function 6a. See Bases for 
list of RPS and ESFAS 

3.71 sec 
Ref: T15.0-1 andTl5.0-6

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

m 

m Scram initiates when level reaches - 0.57m 
above bottom of separator skirt bottom.

0

B-25

Entry

MAX Variable Range: 
Ref: 

MIN Variable Range: 
Ref: 

Ref 

Ref

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref:

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



Data Notes

Generator Load Rejection 
Ref: 15.2.2 

Standard 
Ref: 15.0.1 

16 Turbine Control Valve Fast 
Ref: Chapter 16, Table 3.3.1.1-1, 

Function 14. See Bases for 
list of RPS and ESFAS 

3.71 sec 
Ref: T 15.0-1 andT15.0-6

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

Kgf/cm 
2 

Kgf/cm 
2

Depends upon the hydraulic trip system oil 
pressure of Turbine Control Valve 

Depends upon the hydraulic trip system oil 
pressure of Turbine Control Valve

Unknown 

Unknown

Hz 

0 Hz

B-26

Entr

MAX Variable Range: 
Ref.  

T3.3 1.1-1 

MIN Variable Range: 
Ref: 

T3.3. 1.1-1 

Kgf/cm 
Ref: Unknown 

Ref. Unknown 

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref:

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

11



NotesData 

Loss of Non-Emergency AC Power 
to Station Auxiliaries 
Ref. 15.2.6 

Standard 
Ref- 15.0.1 

16 Turbine Control Valve Fast 
Ref, Chapter 16, Table 3.3.1.1-1, 

Function 14. See Bases for 
list of RPS and ESFAS 

3.71 sec 
Ref. T15.0-1 andtl5.0-6

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

Kgf/cm 
Ref: Unknown 

Ref-. Unknown

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref.

Kgf/cm 
2 

Kgf/cm 
2

Depends upon the hydraulic trip system oil 
pressure of Turbine Control Valve 

Depends upon the hydraulic trip system oil 
pressure of Turbine Control Valve

Unknown 

Unknown

Hz 

0 Hz
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Entry

MAX Variable Range: 
Ref

T3.3. 1.1-1 

MIN Variable Range: 
Ref: 

T3.3. 1.1-1

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



Data 

Inadvertent Safety/ Relief Valve 
Opening 
Ref. 15.1.4 

Standard 
Ref: 15.0.1 

16 Suppression Pool Temperature 
High 
Ref: Chapter 16. Table 3.3.1.1-1, 

Function 16a. See Bases for 
list of RPS and ESFAS 
functions 

3.71 sec 
Ref: T15.0-1 andT15.0-6

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

oc

48.9 'C

Hz

0 Hz

NotesEntra

MAX Variable Range: 
Ref: Unknown 

MIN Variable Range: 
Ref- 15.1.4.3 

Ref. Unknown 

Ref: Unknown 

MAX Freq Spectrum: 
Ref: Unknown 

MIN Freq Spectrum: 
Ref: Unknown

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

Unknown

Unknown 

Unknown 

Unknown 

Unknown
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Data Notes

MSVI Closures 
Ref: 15.2.4 

Standard 
Ref: 15.0.1 

16 Main Steam Isolation Valve 
Closure 
Ref: Chapter 16, Table 3.3. 1.1-1, 

Function 10. See Bases for 
list of RPS and ESFAS 

3.71 sec 
Ref'. TI5.0-1 andTI5.0-6

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay 

Variable 
Range:

% open 
Ref: Unknown 

Ref: Unknown

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref:

open 

open

It is suppose to be 100% open ( 0% closed) 

It is suppose to be 0% open ( 100% closed) 
Scram is initiated when the position switches 
of two or more MSIV indicate less than 85% 
open.

unknown 

Unknown

Hz 

0 Hz

B-29

Entr

MAX Variable Range: 
Ref: 

MIN Variable Range: 
Ref: 

T 15.2-9

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



Data 

Steam System Piping Break Outside 
Containment 
Reft: 15.6.4 

Standard 
Ref: 15.0.1 

16 Main Steam Isolation Valve 
Closure 
Ref: Chapter 16, Table 3.3.1.1-1, 

Function 10. See Bases for 
list of RPS and ESFAS 

3.71 sec 
Ref: T15.0-1 and T15.0-6

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range: open 

open

Unknown 

Unknown

Hz 

0 Hz

U-

Notes

It should be 100MAX Variable Range: 
Reft: 

MIN Variable Ran2e: 
Ref 

T15.6-4 

Ret' Unknown 

Reft: Unknown 

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref.

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:
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Entry

MIN Variable RanRe: 
Ref: 

Ref 

Ref:.  

MAX Freq Spectrum: 
Ref 

MIN Freq Spectrum: 
Ref:

NotesData 

Loss-of-Coolant Accident ( Resulting 
from Spectrum of Postulated Piping 

Breaks Within the Reactor Coolant 
Pressure Boundary)-Inside 
Containment 
Ref: 15.6.5 

Standard 
Ref: 15.0.1 

17 Reactor Vessel Steam Dome 
Pressure - High 
Ref. Chapter 16-B3.3. 1.1 - function 

Ref.  

MAX Variable Range: 
Ref.

PIE Name:

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:
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PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range: 

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

NotesData 

Loss-of-Coolant Accident ( Resulting 
from Spectrum of Postulated Piping 

Breaks Within the Reactor Coolant 
Pressure Boundary)-[nside 
Containment 
Ref: 15.6.5 

Standard 
Ref: 15.0.1 

21 Reactor Vessel Water Level 
Level 1.5 
Ref Chap]6 - B3.3.1.1- Function 8 

65 sec 
Ref: Table 6.3-2 

MAX Variable Range: 
Ref.  

MIN Variable Range: 
Ref

RefE 

Ref: 

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref.
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Entr Notes

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range: 

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

Data 

Loss-of-Coolant Accident ( Resulting 
from Spectrum of Postulated Piping 

Breaks Within the Reactor Coolant 
Pressure Boundary)-lnside 
Containment 
Ref. 15.6.5 

Standard 
Ref: 15.0.1 

21 Drywell Pressure - High 
Ref. Chapl6 - B3.3.1-1- Function II 

10 sec 
Ref: Table 6.3-2 

MAX Variable Range: 
Ref.  

MIN Variable Ranee: 
Ref: 

Ref: 

Ref 

MAX Freq Spectrum: 
Ref

MIN Freq Spectrum: 
Ref.
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Data

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

MAX Freq Spectrum: 
Ref: Figure 15.1-5 

MIN Freq Spectrum: 
Ref: Figure 15.1-5

5 Hz 

0 Hz

Notes

Pressure Regulator Fails Open 
Ref: 15.1.3 

Standard 
Ref: 15.0.1 

29 Main Steamline Pressure - Low 
Ref: Chapl6 - B3.3.1.1- Function 19 

33.2 sec.  
Ref. Table 15.1-7 

MAX Variable Range: 0.7 Mpa 
Ref: Table 15.0-1 gives the value 

6.85 MPaA for the Turbine Inlet 
Pressure 

MIN Variable Range: -2 Mpa 
Ref: 7.3.1.1.2 - 3(e) and figure 

15.1-5. Assumed value for 
Stem Line Pressure Rise (MPa) 

4.5 MPa/se 
Ref. Figure 15.1-5 

Ref: Unknown

Value extracted from figure 15.1-5 

value extracted from figure 15.1-5 

unknown 

Value extracted from figure 15.1-5
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Entry

Value extracted from figure 15.1-5

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



Entry Notes

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range: 

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

Data 

Steam System Piping Break Outside 
Containment 
Ref: 15.6.4 

Standard 
Ref: 15.0.1 

29 Main Steamline Flow - High 
Ref. Chap 16 - B3.3.1.1- Function 20 

0.5 sec 
Ref Table 15.6-4 

MAX Variable Range: 
Ref 

MIN Variable Range: 
Ref

Ref 

Ref 

MAX Freq Spectrum: 
Ref.  

MIN Freq Spectrum: 
Ref:
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Entry Notes

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range: 

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

Data 

Loss of Condenser Vacuum 
Ref: 15.2.5 

Standard 
Ref: 15.0.1 

29 Condenser Vacuum - Low 
Reft Chapl6 - B3.3.1.1- Function 21 

5 sec 
Ref. Table 15.2-14 

MAX Variable Range: 
Ref 

MIN Variable Range: 
Ref: 

Ref.  

Ref: 

MAX Freq Spectrum: 
Ref

MIN Freq Spectrum: 
Ref:
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Entrv Notes

PIE Name:

Data 

Loss of Non-Emergency AC Power 
to Station Auxiliaries 
Ref: 15.2.6 

Standard 
Ref: 15.0.1 

29 Condenser Vacuum - Low 
Ref: Chapl6- B33.1.1- Function 21 

28 sec 
Ref. Table 15.2-16 

MAX Variable Range: 
Ref.  

MIN Variable Range: 
Ref: 

Ref: 

Ref: 

MAX Freq Spectrum: 
Ref 

MIN Freq Spectrum: 
Ref:

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range: 

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:
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NotesData 

Inadvertent RHR Shutdown Cooling 
Operation 
Ref 15.1.6 

Standard 
Ref: 15.0.1 

16 Average Power Range Monitor 
High 
Ref: Chapter 16, Table 3.3.1.1-1.  

Function 2a.  

3.71 sec 
Ref: T15.0-1 andT]5.0-6

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

% RTP 

% RTP Values not found

Ref. Unknown

Ref:

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref: Unknown

Table TI5.0-1 item 30 refers to high Trip Flux 
Trip at 127.5 %NBR

Hz 

0 Hz
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Entr

MAX Variable Range: 
Ref Unknown 

MIN Variable Range: 
Ref: Table 3.3.1.1-1

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



NotesData 

Inadvertent Closure of One Turbine 
Control Valve 
Ref: 15.2.1.1.2.1 

Standard 
Ref: 15.0.1 

16 Average Power Range Monitor 
High 
Ref: Chapter 16. Table 3.3.1.1-1, 

Function 2a.  

3.71 sec 
Ret. T15.0-1,T15.0-6

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

130 % RTP 

0 % RTP

Hz

0 Hz APRMs should be capable of monitoring 
steady state.
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Entry

MAX Variable Range 
Ref: F15.2.1 

MIN Variable Range: 
Ref: F15.2-1 

75 % 
Ref. F15.2.1 

127.5 
Ref. T15.0-1 

MAX Freq Spectrum: 
Ref: 

MIN Freq Spectrum: 
Ref. F15.2-1

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



Data 

Pressure Regulator Downscale 
Ref- 15.2.1.2.1.1 

Standard 
Ref 15.0.1 

16 Average Power Range Monitor
High 
Ref: Chapter 16, Table 3.3.1.1-1, 

Function 2a.  

3.71 sec 
Ref. T15.0-1 andT15.0-6

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range:

Notes

140 %RTP

0 %RTP

0

Value obtained from figure 15.2-2

There is no report of this information on the 
curves
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I _-- L

MAX Variable Range: 
Ref: Figure 15.2-2 

MIN Variable Range: 
Ref. Figure 15.2-2 

80 %RTP/s 
Ref. Figure 15.2-2 

127.5 
Ref. T15.0-1 

MAX Freq Spectrum: 
Ref.  

MIN Freq Spectrum: 
Ref:

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:



Entry 

PIE Name: 

Initial 
Condition: 

Protective 

Time Delay: 

Variable 
Range: 

MAX Rate 
Change: 

Analytical 
Limit: 

Frequency 
Spectrum:

NotesData 

Fast Runout of All Reactor Internal 
Pumps 
Ref-. 15.4.51.2.2 

Standard 
Ref. 15.0.1 

16 Average Power Range Monitor 
High 
Ref: Chapter 16, Table 3.3.1.1-I, 

Function 2a.  

3.71 sec 
Ref. TI5.0-1 andT15.0-6 

MAX Variable Range: 140 % 
Ref: Figure 15.4-3 

MIN Variable Range: 0 % 
Ref: Figure 15.4-3 

45 %RTP/s 
Ref: Figure 15.4-3 

127.5 
Ref Table 15.0-1 item 30 

MAX Freq Spectrum: 2.5 H 
Ref. Figure 15.4-3 

MIN Freq Spectrum: 0 H 
Ref.

Value extracted from figure 15.4-3 

Value extracted from figure 15.4-3 

Value extracted from figure 15.4-3 

The analytical limit is expressed in % NBR 

Value extracted from figure 15.4-3 

Assumed Value

z 

z
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Appendix C: Protection System Functional Requirements

Engineered Safety Feature Actuation 

RCIC Initiation 

18 Reactor Vessel Water Level - Level 2 
Chap16 - B3.3.1.1- Function 7

Parameter Characteristics 

Response Time 7.4 sec 
Ref Table 15.2-9

MIN Variable 
Ref: 

MAX 
Variable 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

-2 m 
Figure 15.2-12, Figure 15.2-5 

1.9 m 

Ref: Figure 15.1-5 

2 
Figure 15.2-11 

-1 
Ref table 15.0-1 item 32 

0 Hz 
Figure 15.1-5 

7 Hz 
Figure 15.2-12

RCIC is initiated approximately 7.4 secs after 
four RIP are tripped. This time includes the actual 
delay time for RCIC 

Value extracted from figure 15.2-12 

Value extracted from the figure 15.1-5 

Value extracted from figure 15.2-11 

Reference point: above bottom of separator skirt 

Assumed Value 0 

Value extracted from figure 15.2-12

C-1

System 
Name: 

Subsystem 
Name: 

Protective 
Ref



Reactor Trip System 

N/A 

16 Turbine Stop Valve Closure 
Chapter 16, Table 3.3.1.1-1, Function 

13. See Bases for list of RPS and 
ESFAS functions

Parameter Characteristics

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

3.7 sec 
T1 5.0-1 and T1 5.0-6

Time delay assumed for 100% rod insertion.  
Actual delay time will be less than that, 
depending on the actual position of control rod.  

t is suppose to be 0% open ( 100% closed).  

It is suppose to be 100%

% closed 
T3.3.1.1.-1

% closed

Ref: T 15.2-6 - scram initiates 
when the valve stem 
position indicates 85% 

Unknown

The setpoint is closure > 40 % RTP40 
Ref T 3.3.1.1-1

0 Hz 

Hz

C-2

System 
Name: 

Subsystem 
Name: 

Protective 
Ref



Reactor Trip System

N/A

16 Startup Range Neutron Flux - High 
Chapter 16, Table 3.3.1.1-1, Function 

1 a. See Bases for list of RPS and 
ESFAS functions

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-3

System 
Name: 

Subsystem 
Name: 

Protective 
Ref



Reactor Trip System 

N/A 

16 Startup Range Neutron Flux - Short 
Chapter 16, Table 3.3.1.1-1, Function 

lb. See Bases for list of RPS and 
ESFAS functions

Parameter Characteristics

3.7 sec 
T15.0-1 and T15.0-6

MIN Variable sec 
Ref: Chapter 16 table 3.3.1.1-1 

function lb 
Table 15.4-2

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

sec

Ref: Unknown

Unknown

Ref Unknown 

0 Hz 

Hz

Time delay assumed for 100% rod insertion.  
Actual delay time will be less than that, 
depending on the actual position of control rod.  

Scram is initiated when the short period setpoint 
is reached - less than 10 secs

unknown 

unknown 

Unknown

C-4

EI

System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Response Time 
Ref



System 
Name: 

Subsystem 
Name: 

Protective 
Permissive

Reactor Trip System 

N/A

16 Startup Range Neutron Flux ATWS 

Ref Chapter 16, Table 3.3.1.1-1, Function 
1 c. See Bases for list of RPS and 
ESFAS functions

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Reactor Trip System 

N/A

16 Startup Range Neutron Flux Inoperable 
Chapter 16, Table 3.3.1.1-1, Function 

1d. See Bases for list of RPS and 
ESFAS functions

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-6
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Reactor Trip System 

N/A 

16 Average Power Range Monitor - High 

Ref Chapter 16, Table 3.3.1.1-1, Function 
2a. See Bases for list of RPS and 
ESFAS functions

Parameter Characteristics

3.7 sec 
T15.0-1 and T15.0-6

MIN Variable 0 % RTP 
Ref: Figure 15.4-3; Chapter 16 

table 3.3.1.1.1 function 2a

138 % RTPMAX 
Variable

Time delay assumed for 100% rod insertion.  
Actual delay time will be less than that, 
depending on the actual position of control rod.  

The measured value is the neutron flux 

Value extracted from figure 15.4-3

Ref: Figure 15.4-3

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

88 
Figure 15.4-3 

Ref Unknown 

0 Hz 

Hz

System 
Name: 

Subsystem 
Name: 

Protective 
Setdown

Response Time 
Ref

Unknown

C-7



Reactor Trip System 

N/A

Protective 16 Average Power Range Monitor 
Simulated Thermal Power High, Flow Based 

Ref Chapter 16, Table 3.3.1.1-1, Function 
2b. See Bases for list of RPS and 
ESFAS functions

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-8

System 
Name: 

Subsystem 
Name:



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

RCIC Initiation 

18 Drywell Pressure - High 
Chap16 - B3.3.1.1- Function 11

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Low Pressure Core Flood

17 Drywell Pressure - High 
Chapter 7-7.3.1.1.1.4-(3) a

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-IO
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Engineered Safety Feature Actuation 

Low Pressure Core Flood 

17 Reactor Vessel Water Level - Level 1 
Chapter 7-7.3.1.1.1.4-(3) a - Chapter 

16 -Table 3.3.1.1-1 [9a]

Parameter Characteristics

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

118 sec 
Table 6.3-2

LPCF starts 118 secs after L°CA. This time 
includes the actual time delay for LPCF

Ref:

Ref

C-1l

System 
Name: 

Subsystem 
Name: 

Protective 
Ref



System 
Name: 

Subsystem 
Name: 

Protective 
Low

Engineered Safety Feature Actuation 

Low Pressure Core Flood 

17 Reactor Vessel Steam Dome Pressure -

Ref Chapter 7-7.3.1.1.1.4-(3) a 

Parameter Characteristics

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

344 sec 
Table 6.3-2

LPCF starts 344 secs after L°CA, This time 
includes the actual delay time for LPCF

Ref:

Ref

C-12
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Engineered Safety Feature Actuation 

Suppression Pool Cooling Actuation 

25 Suppression Pool Temperature - High 
Chapter 7 - 7.31.1.4 (3)(a) Chapter 16 

- Table 3.3.1.1-1 [16b] 
Chap16 - B3.3.1.1- Function 16

Parameter Characteristics

Response Time 
Ref

750 sec 
Table 15.1-8

MIN Variable 43. °C 
Ref: 15.1.4.3 and 7.3.1.1.4 (1)

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref: Unknown

Unknown

Ref Unknown 

0 Hz 
Unknown 

Hz

Suppression pool cooling function is initiated 750 
secs after SRV initiates opening 

This time includes the system initiation delay time.  

Unknown

Unknown 

Unknown 

Unknown

C-13

System 
Name: 

Subsystem 
Name: 

Protective 
Ref



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Standby Gas Treatment 

22 Drywell Pressure - High 
Chap 7 - 7.3.1.1.5 (3) a 

Chap16 - B3.3.1.1- Function 11

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C- 14



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Standby Gas Treatment 

22 Reactor Vessel Water Level - Level 3 
Chap 7 - 7.3.1.1.5 (3) a 

Chap16 - B3.3.1.1- Function 6

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Standby Gas Treatment 

22 High Radiation in the Fuel Handling Area 
Chap 7 - 7.3.1.1.5 (3) a 

Chap16 - B3.3.1.1- Function 24

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-I6



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Reactor Building Cooling Water & 
Service Water Actuation 

23 Reactor Vessel Water Level - Level 1 
Chap 7 - 7.3.1.1.7 (3) b 

Chapl6 - B3.3.1.1- Function 9

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Reactor Building Cooling Water & 
Service Water Actuation 

23 Drywell Pressure - High 
Chap 7 - 7.3.1.1.7 (3) b 

Chap16 - B3.3.1.1- Function 11

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref :

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref
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Engineered Safety Feature Actuation 

High Pressure Core Flood 

19 Reactor Vessel Water Level - Level 1.5 
Chap 7- 7.3.1.1.1.1 (3) a 

Chap16 - B3.3. 1.1- Function 8

Parameter Characteristics

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

65 sec 
table 15.6-4

HPCF starts 199 secs after break of one 
steamline outside the containment

Ref:

Ref

C- 19

System 
Name: 

Subsystem 
Name: 

Protective 
Ref



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

High Pressure Core Flood 

19 Drywell Pressure - High 
Chap 7- 7.3.1.1.1.1 (3) a 

Chap16- B3.3.1.1- Function 11

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref

MAX 
Variable 

Ref: 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: Ref 

MIN Freq 
Ref: 

MAX Freq 
Re:
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Engineered Safety Feature Actuation 

Automatic Depressurization System 

20 Drywell Pressure - High 
Chap 7 - 7.3.1.1.1.2 (3) a 

Chap16 - B3.3.1.1- Function 11

Parameter Characteristics

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

30 sec 
Table 6.3-2

118 secs after L°CA, ADSdelay time is initiated.  
After 30 secs, ADS is initiated

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref



Engineered Safety Feature Actuation 

Automatic Depressurization System 

20 Reactor Vessel Water Level - Level 1 
Chap 7 - 7.3.1.1.1.2 (3) b 

Chap16 - B3.3.1.1- Function 9

Parameter Characteristics

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref.  

MAX Freq 
Re:

30 sec 
Table 6.3-2

ADS starts at 148 secs after L0CA. Which 
includes the 30 secs time delay.

Ref:

Ref

C-22

System 
Name: 

Subsystem 
Name: 

Protective 
Ref



Reactor Trip System 

N/A

Protective 16 Average Power Range Monitor 
Inoperative this function 

Ref Chapter 16, Table 3.3.1.1-1, Function 
2d. See Bases for list of RPS and 
ESFAS functions

Accident analysis contains no requirements for

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name:



System 
Name: 

Subsystem 
Name:

Reactor Trip System 

N/A

Protective 16 Average Power Range Monitor - Rapid 
Core Flow Decrease 

Ref Chapter 16, Table 3.3.1.1-1, Function 
2e. See Bases for list of RPS and 
ESFAS functions

Parameter Characteristics

3.7 sec 
T1 5.0-1 and T1 5.0-6

MIN Variable 0 % flow 
Ref: Figure 15.3-2

MAX 
Variable

100 %flow 

Ref: Figure 15.3-2

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

12 
Figure 15.3-2 

Ref unknown

Time delay assumed for 100% rod insertion.  
Actual delay time will be less than that, 
depending on the actual position of control rod.  

Minimum value is reached after 6 secs of scram 
initiation 

The maximum value will start to decrease 2 secs 
after scram is initiated

Value extracted from figure 15.3-2

Unknown

0 Hz 

Hz

C-24

Response Time 
Ref

1, -



System 
Name: 

Subsystem 
Name: 

Protective 
High

Reactor Trip System 

N/A

16 Reactor Vessel Steam Dome Pressure 
this function 
Ref Chapter 16, Table 3.3.1.1-1, Function 

3a. See Bases for list of RPS and 
ESFAS functions

Accident analysis contains no requirements for

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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Reactor Trip System 

N/A 

16 Reactor Vessel Water Level - Level 3 
Chapter 16, Table 3.3.1.1-1, Function 

6a. See Bases for list of RPS and 
ESFAS functions

Parameter Characteristics

3.7 sec 
T15.0-1 and T 15.0-6

MIN Variable -2 m 
Ref: T 15.0-1 - item 32 - Level 3 

0.57 above bottom of 
separator skirt bottom

MAX 
Variable

1 m

Time delay assumed for 100% rod insertion.  
Actual delay time will be less than that, 
depending on the actual position of control rod.  

Scram initiates when level reaches - 0.57m 
above bottom of separator skirt bottom.

Not specified

Ref: T 15.0-1 - item 32 - Level 3 
- 0.57 above bottom of 
separator skirt bottom

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Calculated from the graph (figure 15.2-12)2 
Figure 15.2.12 

1 

Ref T15.0-1 

0 Hz 
Figure 15.2-12 

7 Hz 
Figure 15.2-12
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Response Time 
Ref



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Reactor Trip System 

N/A

16 Drywell Pressure - High 
Chapter 16, Table 3.3.1.1-1, Function 

11 a. See Bases for list of RPS and 
ESFAS functions

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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Reactor Trip System 

N/A 

16 Turbine Control Valve Fast Closure 
Chapter 16, Table 3.3.1.1-1, Function 

14. See Bases for list of RPS and 
ESFAS functions

Response Time 
Ref

MIN Variable 
Ref: 

MAX 
Variable 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

3.7 sec 
T 15.0-1 and T15.0-6

Time delay assumed for 100% rod insertion.  
Actual delay time will be less than that, 
depending on the actual position of control rod.  
Bypass opens 0.2 seconds after Turbine Stop 
Valve is closed.. One or all bypass valve failures 
events don't change the scram initiation ( fast 

closure of turbine control Valve) 

Depends upon the hydraulic trip system oil 
pressure of Turbine Control Valve 

Depends upon the hydraulic trip system oil 
pressure of Turbine Control Valve

Kgf/cm2 
T3.3.1.1-1

Kgf/cm2

Ref: T3.3.1.1-1

Unknown
Unknown 

Unknown
Ref Unknown

0 Hz 

Hz
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Parameter Characteristics



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Reactor Trip System 

N/A

16 Main Steam Tunnel Radiation - High 
Chapter 16, Table 3.3.1.1-1, Function 

15a. See Bases for list of RPS and 
ESFAS functions

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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Reactor Trip System 

N/A 

16 Suppression Pool Temperature - High 
Chapter 16, Table 3.3.1.1-1, Function 

16a. See Bases for list of RPS and 
ESFAS functions

Parameter Characteristics

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

3.7 sec 
T15.0-1 and T1 5.0-6

Time delay assumed for 100% rod insertion.  
Actual delay time will be less than that, 
depending on the actual position of control rod.

48. 'C 
15.1.4.3

oc 

Ref: Unknown 

Unknown 

Ref Unknown 

0 Hz 
Unknown 

Hz 
Unknown

Unknown 

Unknown 

Unknown 

Unknown 

Unknown
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref



Reactor Trip System 

NIA 

16 Main Steam Isolation Valve - Closure 
Chapter 16, Table 3.3.1.1-1, Function 

10. See Bases for list of RPS and 
ESFAS functions

3.7 sec 
T1 5.0-1 and T15.0-6

MIN Variable % open 
Ref: T 15.2-9

MAX 
Variable 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

% open

Time delay assumed for 100% rod insertion.  
Actual delay time will be less than that, 
depending on the actual position of control rod.  

t is suppose to be 0% open ( 100% closed) 

It should be 100

Ref:

Unknown

Unknown 

Unknown

Ref Unknown 

0 Hz 

Hz
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Parameter Characteristics

Response Time 
Ref



Reactor Trip System 

N/A

Protective 16 Control Rod Drive Water Header 
Charging Pressure - Low 

Ref Chapter 16, Table 3.3.1.1-1, Function 
12. See Bases for list of RPS and 
ESFAS functions

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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AL-

System 
Name: 

Subsystem 
Name:



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Reactor Trip System 

N/A

16 Manual Reactor Protection System 
Chapter 16, Table 3.3.1.2-1, Function 

3. See Bases for list of RPS and 
ESFAS functions

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

High Pressure Core Flood 

19 HPCF Pump Discharge Pressure - High 
Chap 16 -Table 3.3.1.4-1 - Function 2a

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation

High Pressure Core Flood

19 HPCF Pump Discharge Flow -Low 
Chap 16 -Table 3.3.1.4-1 - Function 2b

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

High Pressure Core Flood 

19 HPCF Pump Suction Pressure -Low 
Chap 16 -Table 3.3.1.4-1 - Function 2c

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: Ref 

MIN Freq 
Ref: 

MAX Freq 
Re:
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation

High Pressure Core Flood

19 HPCF System Initiation 
Chap 16 -Table 3.3.1.4-1 - Function 2d

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref :

Bounding 
Analytical Limit: 

MIN Freq 
Ref

MAX Freq 
Re:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

High Pressure Core Flood 

19 HPCF Device Actuation 
Chap 16 -Table 3.3.1.4-1 - Function 2e

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

High Pressure Core Flood 

19 HPCF B Manual Initiation 
Chap 16 -Table 3.3.1.4-1 - Function 2f

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

High Pressure Core Flood 

19 HPCF C Manual Initiation 
Chap 16 -Table 3.3.1.4-1 - Function 2g

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Diesel Generator Actuation 

21 DG System Initiation 
Chap.16 -Table 3.3.1.4- Function 5c

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Diesel Generator Actuation 

21 DG Device Actuation 
Chap. 16 -Table 3.3.1.4- Function 5d

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref :

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Diesel Generator Actuation 

21 DG Manual Initiation 
Chap.16 - Table 3.3.1.4- Function 5e

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation

Standby Gas Treatment

22 SGTS Initiation 
Chap.16 -Table 3.3.1.4- Function 6a

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref:

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Standby Gas Treatment 

22 SGTS Device Actuation 
Chap.16 -Table 3.3.1.4- Function 6b

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-45



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Reactor Building Cooling Water & 
Service Water Actuation 

23 RCW/RSW System Initiation 
Chap.16 - Table 3.3.1.4- Function 7a

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Reactor Building Cooling Water & 
Service Water Actuation 

23 RCW/RSW Device Actuation 
Chap.16 - Table 3.3.1.4- Function 7b

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-47



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Reactor Building Cooling Water & 
Service Water Actuation 

23 RCW/RSW Manual Initiation 
Chap.16 -Table 3.3.1.4- Function 7c

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Ref:

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Containment Atmospheric Monitoring 
Initiation 

24 CAM System Initiation 
Chap.16 - Table 3.3.1.4- Function 8a

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: Ref 

MIN Freq 
Ref: 

MAX Freq 
Re:

C-49



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Containment Atmospheric Monitoring 
Initiation 

24 CAM System Device Actuation 
Chap.16 -Table 3.3.1.4- Function 8b

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref :

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Suppression Pool Cooling Actuation 

25 SPC System Initiation 
Chap.16 - Table 3.3.1.4- Function 9a

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Suppression Pool Cooling Actuation 

25 SPC Device Actuation 
Chap.16 -Table 3.3.1.4- Function 9b

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Suppression Pool Cooling Actuation 

25 SPC Manual Actuation 
Chap.16 -Table 3.3.1.4- Function 9c

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Ref:

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Containment Isolation 

26 CIV System Initiation 
Chap. 16 -Table 3.3.1.4- Function

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Containment Isolation 

26 CIV Device Actuation 
Chap.16 -Table 3.3.1.4- Function

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Containment Isolation 

26 Drywell Sump Drain LCW Radiation 
Chap.16 - Table 3.3.1.4- Function

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-56



System 
Name: 

Subsystem 
Name: 

Protective 
High

Engineered Safety Feature Actuation 

Containment Isolation 

26 Drywell Sump Drain HCW Radiation 
this function 
Ref Chap.16 - Table 3.3.1.4- Function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Accident analysis contains no requirements for

Ref:

Bounding Rate 
Ref :

Bounding 
Analytical Limit: Ref 

MIN Freq 
Ref: 

MAX Freq 
Re:
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Reactor Water Cleanup Isolation 

27 CUW System Isolation Initiation 
Chap.16 - Table 3.3.1.4- Function

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Ref:

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Reactor Water Cleanup Isolation 

27 CUW Isolation Device Actuation 
Chap.16 - Table 3.3.1.4- Function

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Reactor Water Cleanup Isolation 

27 CUW Isolation on SLC Initiation 
Chap.16 - Table 3.3.1.4- Function

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Shutdown Cooling System Isolation 

28 SD Cooling System Isolation Initiation 
Chap.16 - Table 3.3.1.4- Function

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Shutdown Cooling System Isolation 

28 SD Cooling Isolation Device Actuation 
Chap.16 - Table 3.3.1.4- Function

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: Ref 

MIN Freq 
Ref: 

MAX Freq 
Re:
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System 
Name: 

Subsystem 
Name:

Protective 
Pressure - High

Engineered Safety Feature Actuation 

RCIC Initiation 

18 RCIC Turbine Exhaust Diaphragm 
this function 
Ref Chap.16 - Table 3.3.1.4- Function

Accident analysis contains no requirements for

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Ref:

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

RCIC Initiation 

18 RCIC Device Actuation 
Chap.16 - Table 3.3.1.4- Function

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

RCIC Initiation 

18 RCIC Manual Initiation 
Chap.16 -Table 3.3.1.4- Function 3e

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Automatic Depressurization System 

20 ADS System Actuation 
Chap.16 -Table 3.3.1.4- Function 4a

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Automatic Depressurization System 

20 ADS Device Actuation 
Chap. 16 -Table 3.3.1.4- Function 4b

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref .  

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Automatic Depressurization System 

20 ADS Manual Initiation 
Chap. 16 - Table 3.3.1.4- Function 4c

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: Ref 

MIN Freq 
Ref: 

MAX Freq 
Re:
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System 
Name: 

Subsystem 
Name: 

Protective 
High

Engineered Safety Feature Actuation 

Low Pressure Core Flood 

17 Reactor Vessel Steam Dome Pressure 
this function 
Ref Chapter 16-3.3. 1.1 - function 3

Accident analysis contains no requirements for

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

RCIC System Isolation 

30 RCIC System Isolation Initiation 
Chap.16 - Table 3.3.1.4- Function

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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11 ,



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation

RCIC System Isolation

30 RCIC Isolation Device Actuation 
Chap.16 -Table 3.3.1.4- Function

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

RCIC System Isolation 

30 RCIC Manual Isolation Initiation 
Chap.16 -Table 3.3.1.4- Function

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref :

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

RCIC Initiation 

18 Condensate Storage Tank Level - Low 
Chap16 - B3.3.1.1- Function 17

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref:

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

RCIC Initiation 

18 Suppression Pool Water Level - High 
Chap16 - B3.3.1.1- Function 18

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref 

MAX Freq 
Re:

Ref:

Ref
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Engineered Safety Feature Actuation

RCIC Initiation

18 Reactor Vessel Water Level - Level 8 
Chap16 - B3.3.1.1- Function 5 

(shutdown)

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref
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System 
Name: 

Subsystem 
Name: 

Protective 
Ref



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

High Pressure Core Flood 

19 Reactor Vessel Water Level - Level 8 
Chapl6 - B3.3.1.1- Function 5 

(shutdown)

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-76



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation

High Pressure Core Flood

19 Condensate Storage Tank Level - Low 
Chap16 - B3.3.1.1- Function 17

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-77



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

High Pressure Core Flood 

19 Suppression Pool Water Level - High 
Chap16 - B3.3.1.1- Function 18

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-78



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

High Pressure Core Flood 

19 RHR Pump Discharge Pressure - High 
this function

Accident analysis contains no requirements for

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-79



System Engineered Safety Feature Actuation 
Name: 

Subsystem Automatic Depressurization System 
Name: 

Protective 20 APRM ATWS ADS Permissive (Low 
APRM& Level <1.5) 

Ref Chap16 - B3.3.1.1- Function 2g

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: Ref 

MIN Freq 
Ref: 

MAX Freq 
Re:

C-80



Engineered Safety Feature Actuation 

Diesel Generator Actuation 

21 Reactor Vessel Water Level - Level 1.5 
Chap16 - B3.3.1.1- Function 8

Parameter Characteristics

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

65 sec 
Table 6.3-2

All DG starts 65 secs after L°CA.  
This time includes the actual delay time for DG

Ref:

Ref

C-81

System 
Name: 

Subsystem 
Name: 

Protective 
Ref



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Diesel Generator Actuation 

21 Reactor Vessel Water Level - Level 1 
Chapl6 - B3.3.1.1- Function 9

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: Ref 

MIN Freq 
Ref: 

MAX Freq 
Re:

C-82



Engineered Safety Feature Actuation 

Diesel Generator Actuation 

21 Drywell Pressure - High 
Chap16 - B3.3.1.1- Function 11

Parameter Characteristics

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

10 sec 
Table 6.3-2

RCIC starts 10 secs after L°CA.  
This time includes the actual delay time for RCIC

Ref:

Ref

C-83

System 
Name: 

Subsystem 
Name: 

Protective 
Ref



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Containment Atmospheric Monitoring 
Initiation 

24 Reactor Vessel Water Level - Level 1 
Chapl6 - B3.3.1.1- Function 9

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-84



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Containment Atmospheric Monitoring 
Initiation 

24 Drywell Pressure - High 
Chapl6 - B3.3.1.1- Function 11

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-85



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Containment Isolation 

26 Reactor Vessel Water Level - Level 3 
Chap16 - B3.3.1.1- Function 6

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-86



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Containment Isolation 

26 Reactor Vessel Water Level - Level 2 
Chap16 - B3.3.1.1- Function 7

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-87



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Containment Isolation 

26 Reactor Vessel Water Level - Level 1 
Chapl6 - B3.3.1.1- Function 9

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-88



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation

Containment Isolation

26 Drywell Pressure - High 
Chap16 - B3.3.1.1- Function 11

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-89



Engineered Safety Feature Actuation 

Containment Isolation

Protective 26 Reactor Building/ Fuel Handling Area, 
Exhaust Air Radiation - High 

Ref Chap16 - B3.3.1.1- Function 24

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-90

System 
Name: 

Subsystem 
Name:



System 
Name: 

Subsystem 
Name: 

Protective 
High

Engineered Safety Feature Actuation 

Reactor Water Cleanup Isolation 

27 Reactor Vessel Steam Dome Pressure 
this function 
Ref Chap16 - B3.3.1.1- Function 3

Accident analysis contains no requirements for

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: Ref 

MIN Freq 
Ref: 

MAX Freq 
Re:

C-91



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Reactor Water Cleanup Isolation 

27 Reactor Vessel Water Level - Level 2 
Chapl6 - B3.3.1.1- Function 7

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-92



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Reactor Water Cleanup Isolation 

27 Main Steam Tunnel Temperature - High 
Chap16 - B3.3.1.1- Function 22

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-93



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Reactor Water Cleanup Isolation 

27 CUW Differential Flow - High 
Chap16 - B3.3.1.1- Function 29

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Reff:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-94



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Reactor Water Cleanup Isolation 

27 CUW Area Temperature - High 
Chap16 - B3.3.1.1- Function 30

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref :

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref

C-95



System 
Name: 

Subsystem 
Name: 

Protective 
High

Engineered Safety Feature Actuation 

Shutdown Cooling System Isolation 

28 Reactor Vessel Steam Dome Pressure 
this function 
Ref Chap16 - B3.3.1.1- Function 3

Accident analysis contains no requirements for

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: Ref 

MIN Freq 
Ref: 

MAX Freq 
Re:

C-96



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Shutdown Cooling System Isolation 

28 Reactor Vessel Water Level - Level 3 
Chap16 - B3.3.1.1- Function 6

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: Ref 

MIN Freq 
Ref: 

MAX Freq 
Re:

C-97



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Shutdown Cooling System Isolation 

28 RHR Area Temperature - High 
Chap16 - B3.3.1.1- Function 28

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: Ref 

MIN Freq 
Ref: 

MAX Freq 
Re:

C-98



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Main Steamline Isolation Valve 

29 Reactor Vessel Water Level - Level 1.5 
Chapl6 - B3.3.1.1- Function 8

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref :

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref

C-99



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Main Steamline Isolation Valve 

29 Main Steam Tunnel Radiation - High 
Chapl6 - B3.3.1.1- Function 15

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Reff:

Ref

C-IO0



Engineered Safety Feature Actuation 

Main Steamline Isolation Valve 

29 Main Steamline Pressure - Low 
Chap16 - B3.3.1.1- Function 19

Parameter Characteristics

Response Time 
Ref

33. sec 
Table 15.1-7

MIN Variable 4.8 Mpa 
Ref: 7.3.1.1.2 - 3(e) and figure 

15.1-5. Assumed value for 
Stem Line Pressure Rise 
(MPa)

MAX 
Variable

7.5 Mpa 

Ref: Table 15.0-1 gives the 
value 6.85 MPaA for the 
Turbine Inlet Pressure

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref:

MAX Freq 
Re:

Main steamline isolation initiates 33.32 secs after 
turbine stop valve is closed.  
This time includes the time delay of the main 
steamline isolation valve 

Value extracted from figure 15.1-5

Value extracted from figure 15.1-5

value extracted from figure 15.1-54 
Figure 15.1-5 

Ref Unknown 

0 Hz 
Figure 15.1-5

unknown

5 Hz Value extracted from figure 15.1-5 
Figure 15.1-5

C-I10

System 
Name: 

Subsystem 
Name: 

Protective 
Ref



Engineered Safety Feature Actuation 

Main Steamline Isolation Valve 

29 Main Steamline Flow - High 
Chapl6 - B3.3.1.1- Function 20

Parameter Characteristics

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

0 sec 
Table 15.6-4

MSIV starts do close 0.5 secs after break of one 
mainsteam line outside the containment

Ref:

Ref

C-102

System 
Name: 

Subsystem 
Name: 

Protective 
Ref



Engineered Safety Feature Actuation 

Main Steamline Isolation Valve 

29 Condenser Vacuum - Low 
Chapl6 - B3.3.1.1- Function 21

Parameter Characteristics

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

28 sec 
Table 15.2-14

MSIV starts to close 28 secs after loss of unit 
auxiliary power transformer

Ref:

Ref

C-103

System 
Name: 

Subsystem 
Name: 

Protective 
Ref



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Main Steamline Isolation Valve 

29 Main Steam Tunnel Temperature - High 
Chap16 - B3.3.1.1- Function 22

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: Ref 

MIN Freq 
Ref: 

MAX Freq 
Re:

C-104



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

Main Steamline Isolation Valve 

29 Main Turbine Area Temperature - High 
Chap16 - B3.3.1.1- Function 23

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-105



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

RCIC System Isolation 

30 RCIC Steamline Flow - High 
Chap16 - B3.3.1.1- Function 25

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-106



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

RCIC System Isolation 

30 RCIC Steam Supply Line Pressure - Low 
Chap16 - B3.3.1.1- Function 26

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-107



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

RCIC System Isolation 

30 RCIC Equipment Area Temperature 
Chap16 - B3.3.1.1- Function 27

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-108



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

RCIC System Isolation 

30 CUW Area Temperature - High 
Chap16 - B3.3.1.1- Function 30

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-109



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Engineered Safety Feature Actuation 

RCIC System Isolation 

30 RCIC Turbine Exhaust Pressure - High 
this function

Accident analysis contains no requirements for

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref:

Ref

C-11O

-U-LL



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Reactor Trip System 

N/A

16 Recirculation Flow ( Part of APRM STP) 
Chap16 - B3.3.1.1- Function 2b

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref: 

MAX 
Variable 

Ref: 

Bounding Rate 
Ref :

Bounding 
Analytical Limit: 

MIN Freq 
Ref: 

MAX Freq 
Re:

Ref

C-Ill



System 
Name: 

Subsystem 
Name: 

Protective 
Ref

Reactor Trip System 

N/A

16 Oscillation Power Range Monitor 
Chapl6 - B3.3.1.1- Function 2f

Accident analysis contains no requirements for 
this function

Parameter Characteristics 

Response Time 
Ref 

MIN Variable 
Ref:

MAX 
Variable

Bounding Rate 
Ref : 

Bounding 
Analytical Limit: 

MIN Freq 
Ref.  

MAX Freq 
Re:

Ref:

Ref

C-i 12



Reactor Trip System 

N/A 

16 Average Power Range Monitor - High 
Chapter 16, Table 3.3.1.1-1, Function

Parameter Characteristics

Response Time 
Ref

3.7 sec 
T1 5.0-1 and T15.0-6

Time delay is to time of full insertion of control 
rods. Actual RTS delay must be less than this 
time minus maximum rod insertion time. Maximum 
rod insertion time is not specified in draft tech 

specs.

MIN Variable 0 %RTP 
Ref: Figure 15.2-2

Value obtained from figure 15.2-2

140 %RTP 

Ref: Figure 15.2-2

Bounding Rate 
Ref : 

Bounding 
Analytical Limit:

MIN Freq 
Ref: 

MAX Freq 
Re:

88 
Figure 15.2-2

128 
Ref Table 15.0-1 item 30

0 Hz 
F15.2-1

2 Hz 
Figure 15.4-3

The analytical limit is expressed in % NBR 

APRMs should be capable of monitoring steady 
state.  

Value extracted from figure 15.4-3

C-1 13

System 
Name: 

Subsystem 
Name: 

Protective 
Ref

MAX 
Variable



Appendix D: Component Functional Requirements and Comparison with Specifications 

Component: Remote Mulliplexer U1nit 

Topic Expected Actual Requirements GE Reference Comments 

Mounting 

Electrical connections 

Electrical interface requirements 

Frequency Range 7 I Iz 

Signal rate ot change 175 %/sec 

Signal Span 0 to 100 % 

Sampling Interval 

Resolution 

Response Time 0 Sec

D-I



Actual Requirements

Electrical interface requirements 

Response Time 

Electrical connections 

Frequency Rmnge 

Signal rate of change 

Signal Span 

Mounting 

Sampling Interval

0 sec

7 Hz 

175 %/sec 

0to 100%

0.014 sec

Resolution

I Mbps

0.01 secs 

12 bits minimum

File 299X700-071 Sec 4.5.2

File 299X700-071 See 
4.4.1.2.1 

File 299X700-071 Sec 
4.6.1+4.6.2.4

Based on l/(10*max freq.)

D-2

Component: 

Topic

Multiplexer

Expected GE Reference Comments



Component: DigitalTripi NModule 

ropic 

Sampling Interval 

Mounting 

Resolution 

Command funtctions 

Signal Span 

Signal rate of change 

Frequency Range 

Analytical Limit 

Electrical interface requirements 

Electrical connections 

Response Time

Actual RequirementsExpected 

0.014 sec

G E Reference Comments

Based on l(A IO*mtx freq). Actual 
response time needs may impose 
a more stringent requirement.

Oto 100% 

175 % per sec 

7 FHz 

0 to 100%

0 sec Not realizable. More info needed.

D-3



Component: Tripl Logic Unit

Expected Actual Requirements

Sampling Interval 

Response Time 0 sec < 50 ins 23A 1302 sec 2.1.2.13.1.2 The 50 msec requirement applies 
to thie OLU and TLU together

Mounting 

Electrical connections 

Electrical interface requirements 

Signal Span 

Resolution

D-4

Topic CE Reference Comments



Comlponent: ()t putt LoLgic Unit

Topic Expected Actual Requirements GE Reference Comments 

Response Time 0 < 50 msec 23A 1302 sec 2.1.2.13.1.2 The 50 insec requirement applies 
to the OLU and TLU together 

Sampling Interval 

Electri ical connections 

Signal Span 

Mounting 

Execute funct ion 

Electrical interface requirenents

D-5



Coimplonent: Trip Actuator 

Topic 

Response Time 

Execute funcuion 

Mlounting 

Elecirical inmerface requirements 

Signal Span

Expected 

<< 4 sec

Actual Requirements

D-6

GE Reference Comments



Compolneni: Start-up Rtange Neutron 

Topic Expected Actual Requirements

Signal Span 

Signal rate of change 

Frequency Range 

Patanmeter locallon 

Sense element 

Electrical interface requirements 

Electrical connections 

Mounting 

Measuremneit errors 

Respotnse lime

3-5x I0E5 cps

120 Vac (tE UPS) 

Class IE 

Fixed in core 

2% fill scale 

< I micro secornds<< 4 sec

22A8477 - Table 3.4 

22A8477 - Sec 2.8.1. 1.0 

22A8477 - Sec 2.4.2.5.3a 

23A6301 Sec 1.3.1 

22A8477 - Sec 2.4.2.4.2a 

22A8477 - Sec 2.4.2.4.2d

D-7

GE Reference Comments



Component: Start-up Range Neutron 

Topic Expected Actual Requirements

Electrical connections 

Signal Span 

Signal rate of change 

Electrical interface requirements 

Mounting 

Response Time 

Frequency Range

1OKhz - 10 Mhz 

0. 1 Sec

0.2 Sec

22A8477 - Sec 2.4.2.2.2 

22A9477 - Sec 2.4.2.3.7c 

22A8477 - Sec 2.4.2.3.7c

D-8

GE Reference Comments



Component: A PRNI detector

Expected Actual Requirements

Signal Span 

Electrical interface requirements 

Sense element 

Mounting 

Parameter location 

Frequency Range 

Measumement errors 

Response Time 

Electrical connections 

Signal rate of change

0 to 140% RTP 2 toI 18% RTP 22A8477 - Table 3.6

2 Ilz

2% 

< 0.04 sec<< 4 see

22A8477 - Table 3.6 

23A6301 Sec 4.4.5

> 88 % RTP/sec

D-9

Topic GE Reference Comments



Actual Requirements

Electrical interface requirements 

Signal Span 

Signal rate of change 

Fitequency Range 

Response Time 

Electrical connections 

Mounting

0 to 140% RTP 

> 88% RTP/sec 

2 Hz 

<< 4 sec

D-1O

Comlponent: APRNI Preampialier

Topic Expected G.E Reference Comments



Component: APRMN Processor 

Topic 

Resolulion 

Response Time 

Frequency Range 

Electrical interlface tequirellenems 

Signal rate of change 

Electrical connections 

Signal Span 

Mourning 

Samnpling Interval

Expected

<< 4 sec 

2 Hz

Actual Requirements

0to 10kHz

(GE Reference

23A6301 Sec. 4.4.1.3.2.a

>88 %RTP/sec 

0 to 140% RTP

0.05 sec

D-II

Comments

Taken as 1/( 10*max freq.)



Component: Core Flow Sensor 

Topic 

Signal Span 

Response Time 

Measurement errors 

Mounting 

Electrical connections 

Electrical interface requirements 

Sense element 

Patametet location 

Signal rate of change 

Frequency Range

Expected Actual Requirements

0 to 100% Flow 

<< 4 sec 

12 % per sec

D-12

C.E Reference Comments



Compjonieint: Stea mii D)ome Pressure

Expected Actual Requirements

Parameter localion 

Signal Span 

Fiequency Range 

Signal rate of change 

Response Time 

Nleasurel ell rr ol rS 

MtNionling 

Electrical connections 

Sense element 

Electrical intirface requireinnts

0 to 105.0 kg/sqcm

<< 344 sec 0.5 sec

Pressure Iransinitter

23A 1302 Table 3.1 

23A 1302 Table 3.1 

23A 1302 Sec 2.3.4.2.3.1

D-13

Topic GE Reference Commnnents



Compornent: Reactor Water Level Sensor 

Topic Expccted Actual Requirenments

Electrical interface requirements 

Measureneent errors 

Electrical connections 

Sense element Differential pressure 
transmitter

23A 1302 Sec 2.3.4.2.3.2

IPa alaeler location 

Frequency Range 

Signal rate of change 

Signal Span 

Response Time 

Mounting

7 IlIz 

2 in/see 

-2 to I in 

<< 4 sec

-.069 to .1456 in 

< = 1.0 secs

23A 1302 Table 3.1 

23A 1302 Table 3.1

Level 3 transmitter only
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Component: MSIV' Position Switch

Topic

Signal Span 

NIounting 

Parameter location 

Response Time 

Electrical connections 

Electrical interface requirements 

Sense element 

Sig nal lale of change

Expected 

0 to 100%

Actual Requirements 

0 to I00% 

on the MSIVs 

MSIVs 

< 0.01 sec 

Hard wired to DTM

<< 4 sec

Limit switch

CE Reference

23A 1302 Table 3.1 

23A 1302 Sec 2.3.4.2.3.4 

23A 1302 Table 3.1 

23A 1302 Sec 2.3.4.2.3.4 

23A 1302 Sec 2.3.4.2.4
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Compollent: Drywell Pressure Sensor 

Topic Expected Actual Requirements

Response Time 

Signal rate of change 

Frequency Range 

Paratneter location 

Sense element 

Electrical interface requirements 

Electrical connections 

Signal Span 

NMasuremient errois 

Mounting

<< 30 sec 0.6 sec

Pressure transmitter 

-0.35 to 0.35 kg/sqcm

23A 1302 Table 3.1 

23A 1302 Sec 2.3.4.2.3.3 

23A 1302 Table 3.1
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Component: Turbine Stop Valve Pnsition 

Topic Expected

Electrical connections 

Mounting 

Signal Span 

Sense eletment 

Plaramaaeter location 

Signal rate of change 

Electrical interface requirentents 

Response Time

Actual Requirements 

Hard wired to DTM 

on TSV 

0 to 100% 

Limit switch 

Mounted on TSV

0 to 100%

<< 4 sec

GE Reference

23A1302 Sec 2.3.4.1.1 

23A 1302 Table 3.1 

23A 1302 Sec 2.3.4. 1.1 

23A 1302 See 2.3.4.1.1

< 0.01 sec
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Comnponent: Turbine Control Valve Oil 

Topic Expected 

Frequency Range 

Parameter location

Actual Requirements 

TCV emergencey trip 
system hudraulic fluid

Signal rate of change 

Sense element Pressure switch 23AI1302 Sec 2.3.4.1.3 K6/K7 also includes TCV solenoid 
position that is in addition to the 
base GE design.

Electrical interface requirements 

Electrical connections 

Mounting

Signal Span 

Measurement errors 

Response Time

Hard wired to DTM 

one switch ,notunted on 
each TCV 

0 to 112 kg/sqcm

<< 4 sec < 0.03 sec

23A 1302 Sec 2.3.4.1.3 a 

23A 1302 Table 3.1 

23A1302 Table 3.1
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Component: Sum)ressionh Pool Level

Topic Expected Actual Requirements GE Reference Comeilill•s 

Sense element 

Electrical interface requirements 

Paraimeter location 

Reslonse Time << 4 sec 

Measu•ement errors 

Signal Span 

Mounting 

Frequency Rallge 

Signal rale of change 49 iC 

Electrical connections
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Componenten: |Nll Sicamn Line Pressunre 

Topic Expected Actual Requirements GE Reference Comments 

Response Time 

Electrical connections 

Measurement errors 

Mounting 

Signal Span -2 to I Mpa 

Signal rate of change 4 Mpa/sec 

Frequency Range 5 IlIz 

Parameter location 

Sense element 

Electrical interface requirements
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Componclt: Maun Steam Line Flow

"Topic Expected Actual Requirements GE Reference Comments 

Electrical connections 

Signal Span 

Response Time 0 sec 

Measurement errors 

Mounting 

Electrical interface requirements 

Parameter location 

Frequency Range 

Signal rate of change 

Sense element
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Coml ponent: ConldcIeOnr Vacuumiin SeenSo

Topic Expected Actual Requirements GE Reference Commenis 

Measurement errors 

Signal Span 

Mounting 

Electrical connections 

Electrical interface requirements 

Sense element 

Parameter location 

Frequency Range 

Signal rate of change 

Response Time << 28sec
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Appendix E: Component Internal Integrity Hazards 

Component APRM detector

Failure Mode: 

NMS divisional 
average is incorrect

Failure Type: 

Random

Failure Effect: 

Failure to trip at high 
power setpoint

Failure Likelihood: Notes: 

Trip will occur late depending 
on magnitude of error

Component APRM Preamplifier

Failure Mode: 

NMS divisional 
average is incorrect 

APRM Processor 

Failure Mode: 

NMS divisional 
average is incorrect 

Bypass Switches

Failure Mode: 

Fails to transfer 
from bypass

Failure Type: 

Random

Failure Type: 

Random

Failure Type: 

Random

Failure Effect: 

Failure to trip at high 
power setpoint 

Failure Effect: 

Failure to trip at high 
power setpoint 

Failure Effect: 

Reduces the logic to 
one-of-one

Failure Likelihood:

Failure Likelihood:

Failure Likelihood:

Notes:.  

Trip will occur late depending 
on magnitude of error 

Notes: 

Trip will occur late depending 
on magnitude of error 

Notes: 

Increases the probability of 
spurious initiation of ECCS

Component Bypass Unit

Failure Mode: 

Fails to transfer 
from bypass

Failure Type: 

Random

Failure Effect: 

Reduces the logic to 
one-of-one

Failure Likelihood: Notes: 

Increases the probability of 
spurious initiation of ECCS
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Component

Component



Component Channel Manual Trip Switch

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 

system, even in the presence 
of a single bypassed

Condensate Storaae Tank Level Sensor

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood:

E,-2

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Component

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Failure Mode: 

Sensor

Failure Type: 

Common Mode

Notes:



Component Condenser Vacuum Sensor

Failure Mode: 

Not Applicable

Failure Mode: 

Sensor

Failure Type: 

Not Applicable

Failure Type: 

Common Mode

Component Core Flow Sensor

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Failure Effect: 

Failure to trip or 

initiate ESF 

Failure Effect: 

Not Applicable

Failure Likelihood: 

Not Applicable

Failure Likelihood:

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one' of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Notes:

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood:

E-3

Failure Mode: 

Sensor

Failure Type: 

Common Mode

Notes:



Component CRD Water Header Pressure Sensor

Failure Likelihood: 

Not Applicable

Notes:

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Failure Type: 

Common Mode

Failure Effect; 

Failure to trip or 
initiate ESF

Failure Likelihood:

Component CUW Area Temperature Sensor

Failure Mode: 

Single failure makes 
system inoperable

Failure Type: 

Random

Component CUW Differential Flow Sensor

Failure Mode: Failure Type:

Single failure makes Random 
system inoperable

Failure Effect: 

Protection function is 
lost if one of the 
redundant system is 
under maintenance, 

Failure Effect: 

Protection function is 
lost if one of the 
redundant system is 
under maintenance.

Failure Likelihood:

RCIC, HPCF B and C are 
considered one triply 
redundant systems

Failure Likelihood:

RCIC, HPCF B and C are 
considered one triply 
redundant systems
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Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Failure Mode: 

Sensor

Notes:



Component Digital Trip Module

Failure Mode: 

Not Applicable

Failure Mode: 

Setpoint Drift

Failure Type: 

Not Applicable

Failure Type: 

Common Mode

Division Manual Trip Switch

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Failure Effect: 

Failure to trip or 

initiate ESF 

Failure Effect: 

Not Applicable

Failure Likelihood: 

Not Applicable

Failure Likelihood:

Failure Likelihood: 

Not Applicable

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Notes:

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed
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Component



Component Division Trip Reset Switch

Failure Effect: 

Not Applicable

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Component Drywell Pressure Sensor

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood:
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Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Failure Mode:

Sensor

Failure Type: 

Common Mode

Notes:



Component HPCF Pump Dischargqe Pressure Sensor

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 

system, even in the presence 
of a single bypassed

The HPCF sensors are not 
themselves quad redundant, 
but HPCF is a redundant 

and has RCIC as a backup.  
This redundancy together 
with the redundancy within 
RCIC makes the system less 
dependent upon sensor 
failure it is on failure of a 
single quad redundant 
sensor.

Main Steam Line Flow Sensor

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood:
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Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Component

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Failure Mode: 

Sensor

Failure Type: 

Common Mode

Notes:



Component Main Steam Line Pressure Sensor

Failure Mode: 

Not Applicable

Failure Mode: 

Sensor

Failure Type: 

Not Applicable

Failure Type: 

Common Mode

Main Steam Tunnel Radiation Sensor

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Not Applicable

Failure Likelihood: 

Not Applicable

Failure Likelihood:

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Notes:

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood:
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Component

Failure Mode: 

Sensor

Failure Type: 

Common Mode

Notes:



Component Main Steam Tunnel Temperature Sensor

Failure Mode: 

Not Applicable

Failure Mode: 

Sensor

Failure Type: 

Not Applicable

Failure Type: 

Common Mode

Main Turbine Area Temoerature Sensor

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Not Applicable

Failure Likelihood: 

Not Applicable

Failure Likelihood:

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Notes:

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood:
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Component

Failure Mode: 

Sensor

Failure Type: 

Common Mode

Notes:



Component Manual Scram Logic Unit (MLUt

Failure Effect: 

Not Applicable

Failure Likelihood: 

Not Applicable

Component Manual Scram Reset Switch

Failure Effect: 

Not Applicable

Failure Likelihood: 

Not Applicable

Failure Mode: 

Not Applicable

Component Manual Scram Switch

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 

system, even in the presence 
of a single bypassed
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Failure Type: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 

system, even in the presence 
of a single bypassed 

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable



Component MSIV Position Switch

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood:

E-II

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Failure Mode: 

Sensor

Failure Tvpe: 

Common Mode

Notes:



Component Multiplexer

Failure Mode: Failure Type:

Division I EMS failure Random 
not detected by 

other modules

Failure Mode: 

Division II EMS 
failure not detected 
by other modules

Failure Mode: 

Division IIl EMS 
failure not detected 
by other modules

Failure Mode: 

Division IV EMS 
failure not detected 
by other modules 

Failure Mode: 

Loss of Cooling

Failure Type: 

Random

Failure Type: 

Random

Failure Type: 

Random

Failure Type: 

Common Mode

Failure Effect: 

Loss of one signal 
for each quadruply 
redundant set of

Failure Effect: 

Loss of one signal 
for each quadruply 
redundant set of

Failure Effect: 

Loss of one signal 
for each quadruply 
redundant set of

Failure Effect: 

Loss of one signal 
for each quadruply 
redundant set of 

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood:

Failure Likelihood:

Failure Likelihood:

Failure Likelihood:

Failure Likelihood:

Notes: 

EMS cannot initiate any 
protection System.RPS and 
ESF TLU reduced to two out 
of three voters. Some 
systems could not be initiated 
automatically or manually 

from yhe control room 

Notes: 

EMS cannot initiate any 
protection System.RPS and 
ESF TLU reduced to two out 
of three voters. Some 
systems could not be initiated 
automatically or manually 

from yhe control room 

Notes: 

EMS cannot initiate any 
protection System.RPS and 
ESF TLU reduced to two out 
of three voters. Some 
systems could not be initiated 
automatically or manually 

from yhe control room 

Notes: 

Although the voters are 
reduced to 2/3, all protection 
system can be initiated.

Notes:
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Failure Mode: 

Loss of Cooling

Failure Mode: 

Loss of Cooling 

Failure Mode: 

Loss of Cooling 

Failure Mode: 

Loss of DC Power 

Failure Mode: 

Loss of DC Power 

Failure Mode: 

Loss of DC Power 

Failure Mode: 

Loss of DC Power 

Failure Mode: 

Maintenance or Test 
Error

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 

initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood: Notes:

Notes:Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood:

Notes:

Notes:

Notes:

Notes:

Notes:

Notes:
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Failure Mode: 

Maintenance or Test 
Error 

Failure Mode: 

Maintenance or Test 
Error 

Failure Mode: 

Maintenance or Test 
Error 

Failure Mode: 

Manufacturing Error 

Failure Mode: 

Manufacturing Error 

Failure Mode: 

Manufacturing Error 

Failure Mode: 

Manufacturing Error 

Failure Mode: 

RMU Miscalibration

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood:
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Notes:

Notes:

Notes:

Notes:

Notes:

Notes:

Notes:

Notes:



Failure Mode: 

RMU Miscalibration 

Failure Mode: 

RMU Miscalibration 

Failure Mode: 

RMU Miscalibration 

Failure Mode: 

Software Fault 

Failure Mode: 

Software Fault 

Failure Mode: 

Software Fault 

Failure Mode: 

Software Fault

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood:
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Notes:

Notes:

Notes:

Notes:

Notes:

Notes:

Notes:



Component Output Lonic Unit

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

RCIC Equipment Area Temperature Sensor

Failure Effect: 

Not Applicable

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood: 

Not Applicable

Failure Likelihood:

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 

system, even in the presence 
of a single bypassed

Notes:

The RCIC sensors are not 
themselves quad redundant, 
but RCIC is treated as 
redundant to HPCF B and C.  
This redundancy together 

with the redundancy within 
RCIC makes the system less 
dependent upon sensor 
failure it is on failure of a 
single quad redundant 
sensor.  

The RCIC sensors are not 
themselves quad redundant, 
but RCIC is treated as 
redundant to HPCF B and C.  
This redundancy together 

with the redundancy within 
RCIC makes the system less 
dependent upon sensor 
failure it is on failure of a 
single quad redundant 
sensor.
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P

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Component

Failure Mode: 

Not Applicable

Failure Mode: 

Sensor

Failure Type: 

Not Applicable

Failure Type: 

Common Mode



Component RCIC Steam Line Flow Sensor

Failure Effect: 

Not Applicable

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood: 

Not Applicable

Failure Likelihood:

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Notes:

Failure Mode: 

Not Applicable
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Failure Type: 

Not Applicable

Failure Mode: 

Sensor

The RCIC sensors are not 
themselves quad redundant, 
but RCIC is treated as 
redundant to HPCF B and C.  
This redundancy together 

with the redundancy within 
RCIC makes the system less 
dependent upon sensor 
failure it is on failure of a 
single quad redundant 
sensor.  

The RCIC sensors are not 
themselves quad redundant, 
but RCIC is treated as 
redundant to HPCF B and C.  
This redundancy together 

with the redundancy within 
RCIC makes the system less 
dependent upon sensor 
failure it is on failure of a 
single quad redundant 
sensor.

Failure Type: 

Common Mode



Component RCIC Steam Supply Line Pressure Sensor

Failure Effect: 

Not Applicable

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood: Notes:

Not Applicable Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Failure Likelihood: Notes:

Failure Mode: 

Not Applicable
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Failure Type: 

Not Applicable

Failure Mode: 

Sensor

The RCIC sensors are not 
themselves quad redundant, 
but RCIC is treated as 
redundant to HPCF B and C.  
This redundancy together 

with the redundancy within 
RCIC makes the system less 
dependent upon sensor 
failure it is on failure of a 
single quad redundant 
sensor.  

The RCIC sensors are not 
themselves quad redundant, 
but RCIC is treated as 
redundant to HPCF B and C.  
This redundancy together 

with the redundancy within 
RCIC makes the system less 
dependent upon sensor 
failure it is on failure of a 
single quad redundant 
sensor.

Failure Type: 

Common Mode



Component RCIC Turbine Exhaust Pressure Sensor

Failure Likelihood: 

Not Applicable

'Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 

system, even in the presence 
of a single bypassed

The RCIC sensors are not 
themselves quad redundant, 
but RCIC is treated as 
redundant to HPCF B and C.  
This redundancy together 

with the redundancy within 
RCIC makes the system less 
dependent upon sensor 
failure it is on failure of a 
single quad redundant 
sensor.

Reactor Building I Fuel Handling Area Exhaust Radiation Sensor

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood:
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Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Component

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Failure Mode: 

Sensor

Failure Type: 

Common Mode

Notes:



Component Reactor Mode Switch

Failure Mode: 

Fails to transfer

Failure Type: 

Random

Failure Effect: 

Failure to trip on 
placing mode switch 
into shutdo

Failure Likelihood: Notes: 

Only failure of transfer from 
run to shutdown has an 
safety impact. Failure to 
transfer between any other 
pair of states in unimportant

Failure Mode: 

Loss of signal to 
one division

Component Reactor Water Level Si

Failure Mode: 

Not Applicable

Failure Type: 

Random 

ensor 

Failure Type: 

Not Applicable

Failure Effect: 

Individual trip signals 
inhibited

Failure Effect: 

Not Applicable

Failure Likelihood:

Failure Likelihood:

Notes:

Notes:

Not Applicable Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood:

E-20

r'

Failure Mode: 

Sensor

Failure Type: 

Common Mode

Notes:



Component Remote Multiplexer Unit

Failure Mode: Failure Type:

Division I EMS failure Random 
not detected by 

other modules

Failure Mode: 

Division II EMS 
failure not detected 
by other modules

Failure Mode: 

Division III EMS 
failure not detected 
by other modules

Failure Mode: 

Division IV EMS 
failure not detected 
by other modules 

Failure Mode: 

Loss of Cooling

Failure Type: 

Random

Failure Type: 

Random

Failure Type: 

Random

Failure Type: 

Common Mode

Failure Effect:

Loss of one signal 
for each quadruply 
redundant set of 

Failure Effect: 

Loss of one signal 
for each quadruply 
redundant set of

Failure Effect: 

Loss of one signal 
for each quadruply 
redundant set of

Failure Effect: 

Loss of one signal 
for each quadruply 
redundant set of 

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood:

Failure Likelihood:

Failure Likelihood:

Failure Likelihood:

Failure Likelihood:

Notes: 

EMS cannot initiate any 
protection System.RPS and 
ESF TLU reduced to two out 
of three voters. Some 
systems could not be initiated 
automatically or manually 

from yhe control room 

Notes: 

EMS cannot initiate any 
protection System.RPS and 
ESF TLU reduced to two out 
of three voters. Some 
systems could not be initiated 
automatically or manually 

from yhe control room 

Notes: 

EMS cannot initiate any 
protection System.RPS and 
ESF TLU reduced to two out 
of three voters. Some 
systems could not be initiated 
automatically or manually 

from yhe control room 

Notes: 

Although the voters are 
reduced to 2/3, all protection 
system can be initiated.

Notes:
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Failure Mode: 

Loss of Cooling 

Failure Mode: 

Loss of Cooling 

Failure Mode: 

Loss of Cooling 

Failure Mode: 

Loss of DC Power 

Failure Mode: 

Loss of DC Power 

Failure Mode: 

Loss of DC Power 

Failure Mode: 

Loss of DC Power 

Failure Mode: 

Maintenance or Test 
Error

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood:
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Notes:

Notes:

Notes:

Notes:

Notes:

Notes:

Notes:



Failure Mode: 

Maintenance or Test 
Error 

Failure Mode: 

Maintenance or Test 
Error 

Failure Mode: 

Maintenance or Test 
Error 

Failure Mode: 

Manufacturing Error 

Failure Mode: 

Manufacturing Error 

Failure Mode: 

Manufacturing Error 

Failure Mode: 

Manufacturing Error 

Failure Mode: 

RMU Miscalibration

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 

initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood:
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Notes:

Notes:

Notes:

Notes:

Notes:

Notes:

Notes:

Notes:



Failure Mode: 

RMU Miscalibration 

Failure Mode: 

RMU Miscalibration 

Failure Mode: 

RMU Miscalibration 

Failure Mode: 

Software Fault 

Failure Mode: 

Software Fault 

Failure Mode: 

Software Fault 

Failure Mode: 

Software Fault

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode 

Failure Type: 

Common Mode

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 

initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 

initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood: 

Failure Likelihood:
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Notes:

Notes:

Notes:

Notes:

Notes:

Notes:

Notes:



Component RHR Area Temperature Sensor

Failure Effect: 

Not Applicable

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood: 

Not Applicable

Failure Likelihood:

Notes:

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 

system, even in the presence 
of a single bypassed

Notes:

Failure Mode: 

Not Applicable

Component RHR Pump Discharcie Pressure Sensor

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 

system, even in the presence 
of a single bypassed

The RHR sensors are not 
themselves quad redundant, 
but there are three RHR 
systems. This redundancy 
together with the 
redundancy within RCIC 
makes the system less 
dependent upon sensor 
failure it is on failure of a 
single quad redundant
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Failure Type: 

Not Applicable

Failure Mode: 

Sensor

The RHR sensors are not 
themselves quad redundant, 
but there are three RHR 
systems. This redundancy 
together with the 
redundancy within RCIC 
makes the system less 
dependent upon sensor 
failure it is on failure of a 
single quad redundant 

The RHR sensors are not 
themselves quad redundant, 
but there are three RHR 
systems. This redundancy 
together with the 
redundancy within RCIC 
makes the system less 
dependent upon sensor 
failure it is on failure of a 
single quad redundant

Failure Type: 

Common Mode

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable



Component Start-up Ranqe Neutron Detector

Failure Mode: 

NMS divisional 
average is incorrect

Failure Type: 

Random

Start-up Range Neutron Preamplifier

Failure Mode: 

NMS divisional 
average is incorrect

Failure Type: 

Random

Failure Effect: 

Failure to trip at high 
power setpoint 

Failure Effect: 

Failure to trip at high 
power setpoint

Failure Likelihood:

Failure Likelihood:

Notes: 

Trip will occur late depending 
on magnitude of error 

Notes: 

Trip will occur late depending 
on magnitude of error

Component Steam Dome Pressure Sensor

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood:
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Component

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Failure Mode: 

Sensor

Failure Type: 

Common Mode

Notes:



Suppression Pool Level Sensor

Failure Mode: 

Not Applicable

Failure Mode: 

Sensor

Failure Type: 

Not Applicable

Failure Type: 

Common Mode

Component Trip Actuator

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Failure Effect: 

Failure to trip or 
initiate ESF 

Failure Effect: 

Not Applicable

Failure Likelihood: 

Not Applicable

Failure Likelihood:

Failure Likelihood: 

Not Applicable

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Notes:

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed
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Component



Component Trip Logic Unit

Failure Mode: 

Division I ESF TLU 1 
or 2 failure cannot 
be detected by other 
modules 

Failure Mode: 

Division I ESF TLU 3 
or 4 failure cannot 
be detected by other 
modules 

Failure Mode: 

Division II ESF TLU 1 
or 2 failure cannot 
be detected by other 
modules

Failure Mode:

Failure Type: 

Random

Failure Type: 

Random

Failure Type: 

Random

Failure Type:

Division II ESF TLU 3 Random 
or 4 failure cannot 
be detected by other 
modules

Failure Mode: Failure Type:

Division Ill ESF TLU 1 Random 
or 2 failure cannot 
be detected by other 
modules

Failure Effect: 

ESF systems 
controled solely by 
TLU cannot be 
automatically 
initiated.  

Failure Effect: 

ESF systems 
controled solely by 
TLU cannot be 
automatically 
initiated.  

Failure Effect: 

ESF systems 
controled solely by 
TLU cannot be 
automatically 
initiated.  

Failure Effect: 

ESF systems 
controled solely by 
TLU cannot be 
automatically 
initiated.  

Failure Effect: 

ESF systems 
controled solely by 
TLU cannot be 
automatically 
initiated.

Failure Likelihood:

Failure Likelihood:

Failure Likelihood:

Failure Likelihood:

Failure Likelihood:

Notes: 

TLU cannot initiate any 
protection system

Notes: 

TLU cannot initiate any 
protection system

Notes: 

TLU cannot initiate any 
protection system

Notes: 

TLU cannot initiate any 
protection system

Notes: 

TLU cannot initiate any 
protection system

E-28



Failure Mode:

Division III ESF TLU 3 Random 
or 4 failure cannot 
be detected by other 
modules

Failure Mode: 

Not Applicable

Failure Type: Failure Effect: Failure Likelihood:

Failure Type: 

Not Applicable

ESF systems 
controled solely by 
TLU cannot be 
automatically 
initiated.  

Failure Effect: 

Not Applicable

Failure Likelihood: 

Not Applicable

Turbine Control Valve Oil Pressure Sensor

Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Failure Likelihood: 

Not Applicable

Notes: 

TLU cannot initiate any 
protection system

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed 

Notes: 

Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 

system, even in the presence 
of a single bypassed

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood:

E-29

Component

Failure Mode: 

Sensor

Failure Type: 

Common Mode

Notes:



Component Turbine Stop Valve Position Sensor

Failure Likelihood: 

Not Applicable Component not included in 
FMEA because failure of any 
one of the four redundant 
components will not affect 
initiation of the protection 
system or result in unwanted 
activationof the protection 
system, even in the presence 
of a single bypassed

Failure Effect: 

Failure to trip or 
initiate ESF

Failure Likelihood:
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Failure Mode: 

Not Applicable

Failure Type: 

Not Applicable

Failure Effect: 

Not Applicable

Failure Mode: 

Sensor

Failure Type: 

Common Mode

Notes:



Appendix F: Normal and Accident Environment Hazards 

Component: APRM detector 

Location: LPRM Detectors

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid. Chemical or Gas:

data

0 °C to 0 'C 

0 kg/cm2 g 

0%to 0% 

0 REM 

Reactor coolant

EMI and RFI: 

Notes: 

References 

Accident

8760 

0 

0 

0 

None

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

Hours 

°C 

kg/cm2 g

0 REM 

0 REM 

None 

None 

Neutron detector radiation requirements must be the same as functional 
requirements.  

T31-13, F12-3-13, T9.5-5

F-i



APRM Preamplifier 

SC Instrument Rack Rooms

data

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References 

Accident 

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid. Chemical

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

40 °C to 10 °C 

0 kg/cm2 g 

90 % to 10 % 

3000 REM 

None 

No information on chemical environment. Assume none 

T, P, H T313, Rad calcuated from F 12.3-3 assuming 60 yr life 

8760 Hours 

120 'C 

I kg/cm2 g 

100 % 

None 

2190 REM 

0 REM 

None 

Heat, Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition.  

T31-13, T31-17, F12-3-12. T9.5-5

F-2

Component:

Location:

Environment

11 ,



APRM Processor

Location:

Environment

CB Main Control Room

data

Normal

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

40 'C to 5 'C 

0 kg/cm2 g 

90 % to 10 % 

300 REM 

None 

No information on chemical environment. Assume none 

T. P. H T315, Rad calcuated from F12.3-46 and 47 assuming 60 yr life

8760 Hours 

50 °C 

0 kg/cm2 g 

90 % 

None

2190 REM 

0 REM 

None 

Heat 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  

T31-15.F12.3-54, T9.5-5

F-3

Accident

Component:



Bypass Switches

Location:

Environment

CB Main Control Room

data

Normal

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFL: 

Notes: 

References

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid. Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

40 'C to 5 'C 

0 kg/cm2 g 

90 % to 10 % 

300 REM 

None 

No information on chemical environment. Assume none 

T, P. H T315, Rad calcuated from F12.3-46 and 47 assuming 60 yr life

8760 Hours 

50 'C 

0 kglcm2g 

90 % 

None

2190 REM 

0 REM 

None 

Heat 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  

T31-15,F12.3-54, T9.5-5

F-4

Accident

Component:



Component: 

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid. Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

Bypass Unit 

CB Main Control Room 

data

40 °C to 5 'C 

0 kgIcm2 g 

90 % to 10 % 

300 REM 

None 

No information on chemical environment. Assume none 

T. P, H T315, Rad calcuated from F12.3-46 and 47 assuming 60 yr life

8760 Hours 

50 'C 

0 kg/cm2g 

90 % 

None

2190 REM 

0 REM 

None 

Heat 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  

T31- 15,F12.3-54, T9.5-5

F-5

Accident



Component: 

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Channel Manual Trip Switch 

CB Main Control Room 

data

40 *C to 5 'C 

0 kg/cm2 g 

90 % to 10 % 

300 REM 

None 

No information on chemical environment. Assume none 

T, P, H T315. Rad calcuated from F12.3-46 and 47 assuming 60 yr life

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

8760 Hours 

50 'C 

0 kg/cm2 g 

90 % 

None 

2190 REM 

0 REM 

None 

Heat 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  

T31-15,FI2.3-54, T9.5-5

F-6



Condensate Storage Tank Level 
Sensor 

SC General Floor Area 

data

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

40 °C to 10 IC 

0 kg/cm2 g 

90 % to 10 % 

3000 REM 

None 

No information on chemical environment. Assume none 

T, P. H T313, Rad calcuated from F12.3-1 assuming 60 yr life

8760 Hours 

120 0C 

I kg/cm2 g 

100 % 

None

21900 REM 

0 REM 

None 

Heat. Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition.  

T31-13, F12-3-14, T9.5-5

F-7

Component: 

Location:

Environment

Normal

Accident



Component: 

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References 

Accident 

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

Condenser Vacuum Sensor 

SC Instrument Rack Rooms 

data

40 'C to 10 'C 

0 kg/cm2 g 

90 % to 10 % 

3000 REM 

None 

No information on chemical environment. Assume none 

T, P. H T313, Rad calcuated from F12.3-3 assuming 60 yr life 

8760 Hours 

120 °C 

I kg/cm2 g 

100 % 

None 

2190 REM 

0 REM 

None 

Heat, Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition.  

T31-13, T31-17. F12-3-12, T9.5-5

F-8



Core Flow Sensor

SC Instrument Rack Rooms

Environment 

Normal 

Tmax and Trin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid. Chemical or Gas: 

EMI and RFI: 

Notes: 

References

data

40 'C to 10 'C 

0 kg/cm2 g 

90 % to 10 % 

3000 REM 

None 

No information on chemical environment. Assume none 

T. P. H T313, Rad calcuated from F12.3-3 assuming 60 yr life

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid. Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

8760 Hours 

120 'C 

I kg/cm2 g 

100 % 

None

2190 REM 

0 REM 

None 

Heat. Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition.  

T31-13, T31-17, F12-3-12, T9.5-5

F-9

Location:

Component:



CRD Water Header Pressure 

SC General Floor Area 

data

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

40 'C to 10 'C 

0 kglcm2 g 

90%to 10% 

3000 REM 

None 

No information on chemical environment. Assume none 

T, P, H T313, Rad calcuated from F12.3-1 assuming 60 yr life

8760 Hours 

120 °C 

1 kglcm2 g 

100 % 

None 

21900 REM 

0 REM 

None 

Heat, Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition.  

T31-13. F12-3-14. T9.5-5

F-10

Component:

Location:

Environment

Normal

Accident



Component: 

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

CUW Area Temperature Sensor 

SC General Floor Area 

data

40 'C to 10 'C 

0 kg/cm2 g 

90 % to 10 % 

3000 REM 

None 

No information on chemical environment. Assume none 

T, P, H T313, Rad calcuated from F12.3-1 assuming 60 yr life

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

8760 Hours 

120 'C 

I kg/cm2 g 

100 % 

None

21900 REM 

0 REM 

None 

Heat. Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition.  

T31-13. F12-3-14, T9.5-5

F-1I



Component:

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid. Chemical or Gas: 

EMI and RFI: 

Notes: 

References

CUW Differential Flow Sensor 

SC General Floor Area 

data

40 'C to 10 °C 

0 kglcm2 g 

90 %to 10% 

3000 REM 

None 

No information on chemical environment. Assume none 

T, P, H T313, Rad calcuated from F12.3-1 assuming 60 yr life

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

8760 Hours 

120 'C 

I kglcm2 g 

100 % 

None

21900 REM 

0 REM 

None 

Heat, Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition.  

T31-13, F12-3-14, T9.5-5

F- 12



Component:

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Digital Trip Module 

CB Main Control Room 

data

40 'C to 5 'C 

0 kg/cm2 g 

90 % to 10 % 

300 REM 

None 

No information on chemical environment. Assume none 

T, P, H T315, Rad calcuated from F12.3-46 and 47 assuming 60 yr life

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

8760 Hours 

50 'C 

0 kelcm2 g 

90 % 

None

2190 REM 

0 REM 

None 

Heat 

Radiation requirements are very conservative because they assume that the 

dose rate remains at the highest value over the entire duration of the event.  

T31-15,FI2.3-54, T9.5-5

F-13



Component: 

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Division Manual Trip Switch 

CB Main Control Room 

data

40 'C to 5 'C 

0 kfgcm2 g 

90 % to 10 % 

300 REM 

None 

No information on chemical environment. Assume none 

T, P, H T315. Rad calcuated from F12.3-46 and 47 assuming 60 yr life

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

8760 Hours 

50 'C 

0 kglcm2 g 

90 % 

None

2190 

0 

None 

Heat

REM 

REM

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  

T31-15,F12.3-54, T9.5-5

F- 14

U-



Component: 

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid. Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Division Trip Reset Switch 

CB Main Control Room 

data

40 'C to 5 °C 

0 kg/cm2 g 

90 % to 10 % 

300 REM 

None 

No information on chemical environment. Assume none 

T, P, H T315, Rad calcuated from F12.3-46 and 47 assuming 60 yr life

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

8760 Hours 

50 °C 

0 kg/cm2 g 

90 % 

None

2190 REM 

0 REM 

None 

Heat 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  

T31-15,FI2.3-54, T9.5-5

F- 15



Drywell Pressure Sensor 

SC Instrument Rack Rooms

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

data

40 'C to 10 °C 

0 kglcm2 g 

90 % to 10 % 

3000 REM 

None 

No information on chemical environment. Assume none 

T, P. H T313, Rad calcuated from F12.3-3 assuming 60 yr life

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

8760 Hours 

120 °C 

I kg/cm2 g 

100 % 

None

2190 REM 

0 REM 

None 

Heat, Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition.  

T31-13, T31-17, F12-3-12, T9.5-5

F-16

Component: 

Location:



HPCF Pump Discharge Pressure 
Sensor 

SC HPCF Pump Room 

data

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas:

EMI and RFI: 

Notes: 

References

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

40 °C to 10 °C 

0 kg/cm2 g 

90 % to 10 % 

3000 REM 

None 

No information on chemical environment. Assume none 

T, P, H T313 ( assumed as same as for general floor area), Rad calcuated from 
F12.3-1 assuming 60 yr life 

8760 Hours 

120 'C 

I kglcm2g 

100 % 

None 

21900 REM 

0 REM 

Pipe Whip & Jet Impingement 

Heat, Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements. however, assume no degraded core as this is a beyond design 
basis condition. The design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail. Therefore, I&C enquipment need 
not be designed to withstand the mechanical environment. A correlary to this 
is that failure is assumed when the may be exposure to Beta, thus potential 
Beta dose is not considered. Integrity design must account for the assumed 

T31-13. T31-17, F12-3- 12. T9.5-5

F- 17

Component: 

Location:

Environment

Normal



Component:

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Main Steam Line Flow Sensor 

SC Instrument Rack Rooms 

data

40 'C to 10 'C 

0 kg/cm2 g 

90 % to 10 % 

3000 REM 

None 

No information on chemical environment. Assume none 

T. P, H T313, Rad calcuated from F12.3-3 assuming 60 yr life

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

8760 Hours 

120 °C 

I kg/cm2 g 

100 % 

None

2190 REM 

0 REM 

None 

Heat. Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition.  

T31-13, T31-17, F12-3-12, T9.5-5

F-18



Component: 

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Main Steam Line Pressure Sensor 

SC Instrument Rack Rooms 

data

40 'C to 10 °C 

0 kg/cm2 g 

90 % to 10 % 

3000 REM 

None 

No information on chemical environment. Assume none 

T. P, H T313, Rad calcuated from F12.3-3 assuming 60 yr life

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

8760 Hours 

120 'C 

I kglcm2g 

100 % 

None

2190 REM 

0 REM 

None 

Heat, Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition.  

T31-13, T31-17. F12-3-12. T9.5-5

F- 19



Main Steam Tunnel Radiation 

SC Main Steam Tunnel Room 

data

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas:

EMI and RFI: 

Notes: 

References

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid. Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

60 °C to 10 'C 

0 kg/cm2 g 

90 % to 10 % 

53000 REM 

None 

No information on chemical environment. Assume none 

T, P. H T313, Rad calcuated from F12.3-5 assuming 60 yr life 

8760 Hours 

171 °C 

I kg/cm2 g 

100 % 

None 

21900 REM 

0 REM 

Pipe Whip & Jet Impingement 

Heat, Combustion Products, Water 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition. The design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail. Therefore, I&C enquipment need 
not be designed to withstand the mechanical environment. A correlary to this 
is that failure is assumed when the may be exposure to Beta, thus potential 
Beta dose is not considered. Integrity design must account for the assumed 

T31-13. T31-17, F12-3-16. T9.5-5

F-20

Component:

Location:

Environment

Normal



Main Steam Tunnel Temperature 
Sensor 

SC Main Steam Tunnel Room 

data

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation:

60 °C to 10 °C 

0 kglcm2 g 

90 % to 10 % 

53000 REM

Fluid, Chemical or Gas:

EMI and RFI: 

Notes: 

References

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

None 

No information on chemical environment. Assume none 

T, P, H T313. Rad calcuated from F12.3-5 assuming 60 yr life 

8760 Hours 

171 'C 

I kglcm2 g 

100 % 

None 

21900 REM 

0 REM 

Pipe Whip & Jet Impingement 

Heat, Combustion Products, Water 

Radiation requirements are very conservative because they assume that the 

dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition. The design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail. Therefore. I&C enquipment need 
not be designed to withstand the mechanical environment. A correlary to this 

is that failure is assumed when the may be exposure to Beta, thus potential 
Beta dose is not considered. Integrity design must account for the assumed 

T31-13, T31-17, F12-3-16, T9.5-5

F-21

Component: 

Location:

Environment

Normal



Main Turbine Area Temperature 
Sensor 

SC Main Steam Tunnel Room 

data

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid. Chemical or Gas:

EM] and RFI: 

Notes: 

References

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid. Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire:

Notes:

References

60 °C to 10 'C 

0 kg/cm2 g 

90 % to 10 % 

53000 REM 

None 

No information on chemical environment. Assume none 

T, P, H T313, Rad calcuated from F12.3-5 assuming 60 yr life 

8760 Hours 

171 'C 

I kglcm2g 

100 % 

None 

21900 REM 

0 REM 

Pipe Whip & Jet Impingement 

Heat. Combustion Products, Water 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition. The design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail. Therefore, I&C enquipment need 
not be designed to withstand the mechanical environment. A correlary to this 
is that failure is assumed when the may be exposure to Beta. thus potential 
Beta dose is not considered. Integrity design must account for the assumed 

T31-13, T31-17, F12-3-16, T9.5-5

F-22

Component: 

Location:

Environment

Normal



Component: 

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Manual Scram Reset Switch 

CB Main Control Room 

data

40 0C to 5 'C 

0 kglcm2 g 

90 % to 10 % 

300 REM 

None 

No information on chemical environment. Assume none 

T, P, H T315, Rad calcuated from F12.3-46 and 47 assuming 60 yr life

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

8760 Hours 

50 °C 

0 kglcm2 g 

90 % 

None

2190 REM 

0 REM 

None 

Heat 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  

T31-15.F12.3-54, T9.5-5

F-23



Manual Scram Switch 

CB Main Control Room

data

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References 

Accident 

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

40 'C to 5 °C 

0 kg/cm2 g 

90 % to 10 % 

300 REM 

None 

No information on chemical environment. Assume none 

T, P, H T315, Rad calcuated from F12.3-46 and 47 assuming 60 yr life 

8760 Hours 

50 °C 

0 kg/cm2 g 

90 % 

None 

2190 REM 

0 REM 

None 

Heat 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  

T31-15,F12.3-54, T9.5-5

F-24

Component:

Location:

U-

Environment



Component: 

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas:

EMI and RFI: 

Notes: 

References

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

MSIV Position Switch

SC Main Steam Tunnel Room 

data

60 'C to 10 'C 

0 kg/cm2 g 

90 % to 10 % 

53000 REM 

None 

No information on chemical environment. Assume none 

T, P. H T313, Rad calcuated from F12.3-5 assuming 60 yr life 

8760 Hours 

171 'C 

I kglcm2 g 

100 % 

None

21900 REM 

0 REM 

Pipe Whip & Jet Impingement 

Heat, Combustion Products, Water 

Radiation requirements are very conservative because they assume that the 

dose rate remains at the highest value over the entire duration of the event.  

The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition. The design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail. Therefore, I&C enquipment need 
not be designed to withstand the mechanical environment. A correlary to this 

is that failure is assumed when the may be exposure to Beta, thus potential 

Beta dose is not considered. Integrity design must account for the assumed 

T31-13, T31-17. F12-3-16, T9.5-5

F-25



Multiplexer 

CB Main Control Room 

data

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

40 'C to 5 'C 

0 kglcm2 g 

90 % to 10 % 

300 REM 

None 

No information on chemical environment. Assume none 

T, P, H T315, Rad calcuated from F12.3-46 and 47 assuming 60 yr life

8760 Hours 

50 'C 

0 kg/cm2 g 

90 % 

None

2190 REM 

0 REM 

None 

Heat 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  

T31-15.F12.3-54, T9.5-5

F-26

Component:

Location:

Environment

Normal

Accident

11



Output Logic Unit

CB Main Control Room 

data

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid. Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

40 'C to 5 °C 

0 kg/cm2 g 

90 % to 10 % 

300 REM 

None 

No information on chemical environment. Assume none 

T, P. H T315, Rad calcuated from F12.3-46 and 47 assuming 60 yr life

8760 Hours 

50 'C 

0 kg/cm2 g 

90 % 

None

2190 

0 

None 

Heat

REM 

REM

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  

T31-15,F12.3-54, T9.5-5

F-27

Component: 

Location:

Environment

Normal

Accident



Component:

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas:

EMI and RFI: 

Notes: 

References

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

RCIC Equipment Area Temperature 
Sensor 

SC RCIC Pump Room 

data

40 'C to 10 °C 

0 kg/cm2 g 

90 % to 10 % 

53000 REM 

None 

No information on chemical environment. Assume none 

T, P, H T313 ( assumed as same as for general floor area), Rad calcuated from 
F12.3-1 assuming 60 yr life 

8760 Hours 

142 *C 

I kglcm2 g 

100 % 

None 

21900 REM 

0 REM 

Pipe Whip & Jet Impingement 

Heat, Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition. The design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail. Therefore. I&C enquipment need 
not be designed to withstand the mechanical environment. A correlary to this 
is that failure is assumed when the may be exposure to Beta, thus potential 
Beta dose is not considered. Integrity design must account for the assumed 

T31-13, T31-17, F12-3-12. T9.5-5

F-28



Component: 

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid. Chemical or Gas:

EMI and RFI 

Notes: 

References

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire:

Notes:

References

RCIC Steam Line Flow Sensor

SC RCIC Pump Room 

data

40 'C to 10 'C 

0 kg/cm2 g 

90 % to 10 % 

53000 REM 

None 

No information on chemical environment. Assume none 

T, P, H T313 ( assumed as same as for general floor area), Rad calcuated from 
F12.3-1 assuming 60 yr life 

8760 Hours 

142 'C 

I kg/cm2 g 

100 %

None

21900 REM 

0 REM 

Pipe Whip & Jet Impingement 

Heat. Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition. The design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail. Therefore. I&C enquipment need 
not be designed to withstand the mechanical environment. A correlary to this 
is that failure is assumed when the may be exposure to Beta. thus potential 
Beta dose is not considered. Integrity design must account for the assumed 

T31-13, T31-17. F12-3-12, T9.5-5

F-29



Component:

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation:

RCIC Steam Supply Line Pressure 
Sensor 

SC RCIC Pump Room 

data

40 'C to 10 °C 

0 kg/cm2 g 

90 % to 10 % 

53000 REM

Fluid, Chemical or Gas:

EMI and RFI: 

Notes: 

References

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire:

Notes:

References

None 

No information on chemical environment. Assume none 

T, P. H T313 ( assumed as same as for general floor area), Rad calcuated from 
F12.3-1 assuming 60 yr life 

8760 Hours 

142 'C 

I kg/cm2g 

100 %

None

21900 REM 

0 REM 

Pipe Whip & Jet Impingement 

Heat, Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition. The design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail. Therefore, I&C enquipment need 
not be designed to withstand the mechanical environment. A correlary to this 
is that failure is assumed when the may be exposure to Beta, thus potential 
Beta dose is not considered. Integrity design must account for the assumed 

T31-13, T31-17. F12-3-12. T9.5-5

F-30



RCIC Turbine Exhaust Pressure 
Sensor 

SC RCIC Pump Room 

data

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid. Chemical or Gas:

EMI and RFI: 

Notes: 

References

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

40 °C to 10 °C 

0 kg/rm2 g 

90 % to 10 % 

53000 REM 

None 

No information on chemical environment. Assume none 

T, P, H T313 ( assumed as same as for general floor area), Rad calcuated from 
F12.3-1 assuming 60 yr life 

8760 Hours 

142 'C 

I kg/cm2 g 

100 % 

None 

21900 REM 

0 REM 

Pipe Whip & Jet Impingement 

Heat. Combustion Products 

Radiation requirements are very conservative because they assume that the 

dose rate remains at the highest value over the entire duration of the event.  

The requirements could be significantly reduced if necessary. Radiation 
requirements. however, assume no degraded core as this is a beyond design 

basis condition. The design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail. Therefore. I&C enquipment need 
not be designed to withstand the mechanical environment. A correlary to this 

is that failure is assumed when the may be exposure to Beta. thus potential 
Beta dose is not considered. Integrity design must account for the assumed 

T31-13, T31-17, F12-3-12, T9.5-5

F-31

Component: 

Location:

Environment

Normal



Component: 

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Reactor Building / Fuel Handling 
Area Exhaust Radiation Sensor 

SC General Floor Area 

data

40 IC to 10 'C 

0 kgIcm2 g 

90 % to 10 % 

3000 REM 

None 

No information on chemical environment. Assume none 

T. P, H T313, Rad calcuated from F12.3-1 assuming 60 yr life

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid. Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

8760 Hours 

120 'C 

I kglcm2g 

100 % 

None

21900 REM 

0 REM 

None 

Heat, Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition.  

T31-13, F12-3-14, T9.5-5

F-32



Component: 

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Reactor Mode Switch 

CB Main Control Room 

data

40 °C to 5 'C 

0 kglcm2 g 

90 % to 10 % 

300 REM 

None 

No information on chemical environment. Assume none 

T, P, H T315. Rad calcuated from F12.3-46 and 47 assuming 60 yr life

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid. Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

8760 Hours 

50 °C 

0 kglcm2 g 

90 % 

None 

2190 REM 

0 REM 

None 

Heat 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  

T31-15,F12.3-54, T9.5-5

F-33



Reactor Water Level Sensor 

SC Instrument Rack Rooms 

data

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References 

Accident 

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

40 °C to 10 °C 

0 kglcm2 g 

90 % to 10 % 

3000 REM 

None 

No information on chemical environment. Assume none 

T, P, H T313, Rad calcuated from F12.3-3 assuming 60 yr life 

8760 Hours 

120 'C 

I kg/cm2 g 

100 % 

None 

2190 REM 

0 REM 

None 

Heat, Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition.  

T31-13, T31-17, F12-3-12, T9.5-5

F-34

Component: 

Location:

Environment



Component: 

Location:

Environment

Normal

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas:

EMI and RFI: 

Notes: 

References

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

Remote Multiplexer Unit 

SC RCIC Pump Room 

data 

40 °C to 10 °C 

0 kg/cm2 g 

90 % to 10 % 

53000 REM

None 

No information on chemical environment. Assume none 

T. P. H T313 ( assumed as same as for general floor area). Rad calcuated from 
F12.3-1 assuming 60 yr life 

8760 Hours 

142 0C 

I kg/cm2 g 

100 % 

None 

21900 REM 

0 REM 

Pipe Whip & Jet Impingement 

Heat. Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition. The design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail. Therefore, I&C enquipment need 

not be designed to withstand the mechanical environment. A correlary to this 
is that failure is assumed when the may be exposure to Beta. thus potential 
Beta dose is not considered. Integrity design must account for the assumed 

T31-13, T31-17. F 12-3-12, T9.5-5

F-35



Component:

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas:

EMI and RFI: 

Notes: 

References

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

RHR Area Temperature Sensor 

SC HPCF Pump Room 

data

40 'C to 10 'C 

0 kg/cm2 g 

90 % to 10 % 

3000 REM 

None 

No information on chemical environment. Assume none 

T, P, H T313 ( assumed as same as for general floor area), Rad calcuated from 
F12.3-1 assuming 60 yr life 

8760 Hours 

120 'C 

I kg/cm2 g 

100 % 

None 

21900 REM 

0 REM 

Pipe Whip & Jet Impingement 

Heat, Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition. The design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail. Therefore, I&C enquipment need 
not be designed to withstand the mechanical environment. A correlary to this 
is that failure is assumed when the may be exposure to Beta, thus potential 
Beta dose is not considered. Integrity design must account for the assumed 

T31-13, T31-17. F12-3-12, T9.5-5

F-36



RHR Pump Discharge Pressure 
Sensor 

SC HPCF Pump Room 

data

Tmax and Tmin: 

Pressure: 

Hma• and Hmin: 

Radiation: 

Fluid. Chemical or Gas:

EMI and RFI: 

Notes: 

References

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

40 'C to 10 'C 

0 kglcm2 g 

90 % to 10 % 

3000 REM 

None 

No information on chemical environment. Assume none 

T. P, H T313 ( assumed as same as for general floor area). Rad calcuated from 
F12.3-1 assuming 60 yr life 

8760 Hours 

120 'C 

I kg/cm2 g 

100 %

None

21900 REM 

0 REM 

Pipe Whip & Jet Impingement 

Heat. Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition. The design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail. Therefore, I&C enquipment need 
not be designed to withstand the mechanical environment. A correlary to this 
is that failure is assumed when the may be exposure to Beta, thus potential 
Beta dose is not considered. Integrity design must account for the assumed 

T31-13, T31-17, FI 2-3-12. T9.5-5

F-37

Component:

Location:

Environment

Normal



Staai-up Range Neutron Detector 

LPRM Detectors 

data

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas:

0 °C to 0 'C 

0 kglcm2 g 

0%to 0% 

0 REM 

Reactor coolant

EMI and RFI: 

Notes: 

References 

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemi, al 

Gamma Ra'i ation: 

Beta Radi:.,ion 

Mechanical: 

Fire: 

Notes: 

Refe ences

8760 Hours 

0 °C 

0 kg/cm2 g 

0 % 

None

0 

0 

None 

None

REM 

REM

Neutron detector radiation requirements must be the same as functional 
requirements.  

T31-13, F12-3-13, T9.5-5

F-38

Component:

Location:

Environment

Normal



Component: 

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

Start-up Range Neutron Preamplifier 

SC Instrument Rack Rooms 

data

40 'C to 10 °C 

0 kg/cm2 g 

90 % to 10 % 

3000 REM 

None 

No information on chemical environment- Assume none 

T, P, H T313, Rad calcuated from F12.3-3 assuming 60 yr life

8760 Hours 

120 °C 

I kg/cm2 g 

100 % 

None

2190 REM 

0 REM 

None 

Heat, Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition.  

T31-13, T31-17, F12-3-12, T9.5-5 

F-39

Accident



Steam Dome Pressure Sensor 

SC Instrument Rack Rooms 

data

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References 

Accident 

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

40 °C to 10 °C 

0 kg/cm2 g 

90 %to 10% 

3000 REM 

None 

No information on chemical environment. Assume none 

T, P, H T313, Rad calcuated from F12.3-3 assuming 60 yr life 

8760 Hours 

120 °C 

I kglcm2 g 

100 % 

None 

2190 REM 

0 REM 

None 

Heat, Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition.  

T31-13, T31-17, F12-3-12. T9.5-5

F-40

Component: 

Location:

Environment



Component: 

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Suppression Pool Level Sensor 

SC Instrument Rack Rooms 

data

40 'C to 10 'C 

0 kg/cm2 g 

90 % to 10 % 

3000 REM 

None 

No information on chemical environment. Assume none 

T, P, H T313, Rad calcuated from F12.3-3 assuming 60 yr life

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid. Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

8760 Hours 

120 'C 

I kg/cm2 g 

100 % 

None

2190 REM 

0 REM 

None 

Heat, Combustion Products 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition.  

T31-13, T31-17. F12-3-12, T9.5-5

F-41



Trip Actuator 

CB Main Control Room 

data

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

40 'C to 5 'C 

0 kg/cm2 g 

90 % to 10 % 

300 REM 

None 

No information on chemical environment. Assume none 

T. P, H T315, Rad calcuated from F12.3-46 and 47 assuming 60 yr life

8760 Hours 

50 'C 

0 kg/cm2 g 

90 % 

None

2190 REM 

0 REM 

None 

Heat 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  

T31-15,F12.3-54, T9.5-5

F-42

Component: 

Location:

Environment

Normal

Accident

11,



Trip Logic Unit 

CB Main Control Room 

data

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas: 

EMI and RFI: 

Notes: 

References

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

40 °C to 5 'C 

0 kg/cm2 g 

90 % to 10 % 

300 REM 

None 

No information on chemical environment. Assume none 

T. P, H T315, Rad calcuated from F 12.3-46 and 47 assuming 60 yr life

8760 Hours 

50 'C 

0 kg/cm2 g 

90 % 

None

2190 REM 

0 REM 

None 

Heat 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  

T31-15.F12.3-54, T9.5-5

F-43

Component: 

Location:

Environment

Normal

Accident



Turbine Control Valve Oil Pressure 
Sensor 

SC Main Steam Tunnel Room 

data

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation-

60 °C to 10 'C 

0 kg/cm2 g 

90 % to 10 % 

S3000 REM

Fluid, Chemical or Gas:

EMI and RFI: 

Notes: 

References

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid, Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

None 

No information on chemical environment. Assume none 

T, P, H T313, Rad calcuated from F12.3-5 assuming 60 yr life 

8760 Hours 

171 °C 

I kg/cm2 g 

100 % 

None 

21900 REM 

0 REM 

Pipe Whip & Jet Impingement 

Heat, Combustion Products. Water 

Radiation requirements are very conservative because they assume that the 
dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 
requirements, however, assume no degraded core as this is a beyond design 
basis condition. The design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail. Therefore, I&C enquipment need 
not be designed to withstand the mechanical environment. A correlary to this 
is that failure is assumed when the may be exposure to Beta, thus potential 
Beta dose is not considered. Integrity design must account for the assumed 

T31-13. T31-17, F12-3-16, T9.5-5

F-44

Component: 

Location:

Environment

Normal



Component: 

Location:

Environment 

Normal 

Tmax and Tmin: 

Pressure: 

Hmax and Hmin: 

Radiation: 

Fluid, Chemical or Gas:

EMI and RFI: 

Notes: 

References

Accident

Duration: 

Temperature:: 

Pressure: 

Humidity 

Fluid. Chemical 

Gamma Radiation: 

Beta Radiation 

Mechanical: 

Fire: 

Notes: 

References

Turbine Stop Valve Position Sensor 

SC Main Steam Tunnel Room 

data

60 °C to 10 'C 

0 kg/cm2 g 

90 % to 10 % 

53000 REM

None 

No information on chemical environment. Assume none 

T, P. H T313, Rad calcuated from F12.3-5 assuming 60 yr life 

8760 Hours 

171 °C 

I kg/cm2 g 

100 % 

None

21900 REM 

0 REM 

Pipe Whip & Jet Impingement 

Heat, Combustion Products, Water 

Radiation requirements are very conservative because they assume that the 

dose rate remains at the highest value over the entire duration of the event.  
The requirements could be significantly reduced if necessary. Radiation 

requirements, however. assume no degraded core as this is a beyond design 

basis condition. The design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail. Therefore. I&C enquipment need 

not be designed to withstand the mechanical environment. A correlary to this 

is that failure is assumed when the may be exposure to Beta, thus potential 

Beta dose is not considered. Integrity design must account for the assumed 

T31-13. T31-17. F12-3-16. T9.5-5

F-45



Appendix G: Component Natural Phenomena Hazards 

Component : Reote n Multiplexer Unit

Building: 

SC Floor

Component Multiplexer 

Building: 

CB Floor

Elevation: 

8.2

Elevation: 

7.9

Seismic Spectra: 

Fig 3G.4-20, Fig 3G4-9

Seismiic Spectra: 

Fig 3G.5-14, Fig 3G.5-12

Flood: 

No

Flood: 

Yes

Notes: 

Figures are in amendinent 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

mnultiplication factors increase as the elevation

Notes: 

Figures are in almendment 16 of the FSAR. The final 
revision (toes not have this in formation and it it 

likely that actual seismic requiremlents are diflfecent.

Component : Digital Trip Mlodtule

Seismic Spectra: 

Fig 3G.5-14, Fig 3G.5-12

Flood: 

Yes

Notes: 

Figures are in antendihent 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.

G-I

Building: 

CB Floor

Elevation: 

7.9



Component Trip Logic Unit 

Building: 

CB Floor

Elevation: 

7.9

Seismic Spectra: 

Fig 3G.5-14, Fig 3G.5-12

Flood: Notes: 

Figures are in amnendment 16 of the FSAR. The final 
revision does not have this inforination and it it 
likely that actual seismic requirelnents are different.

Component : Bypass Unit

Elevation: 

7.9

Seismic Spectra: 

Fig 3G.5-14, Fig 3G.5-12

Flood: 

Yes

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.

Colponent : Output Logic Unit

Seismic Spectra: 

Fig 3G.5-14, Fig 3G.5-12

Flood: 

Yes

Notes: 

Figures are in amendment 16 of the FSA R. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.

G-2

Building: 

CB Floor

Building: 

CB Floor

Elevation: 

7.9



Elevation: 

7.9

Seismic Spectra: 

Fig 3G.5-14, Fig 3G.5-12

Flood: 

Yes

Notes: 

Figures are in amendment 16 of the FSA R. The final 
revision does not have this information and it it 
likely that actual seismic requirements are different.

Comtponent : Manmal Scram ILogic Unit (MII)

Elevation: 

7.9

Seismic Spectra: 

Fig 3G.5-14, Fig 3G.5-12

Flood: 

Yes

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.

Comp1onent : Manual Scram Swiltl

Seismic Spectra: 

Fig 3G.5-14, Fig 3G.5-12

Flood: 

Yes

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information anrd it it 

likely that actual seismic requirements are different.

G-3

Component : "rrt) Actulto

Building: 

CB Floor

Building: 

CB Floor

Building: 

CB Floor

Elevation: 

7.9



Component : Reactor Mode Switch

Elevation: 

7.9

Seismic Spectra: 

Fig 3G.5-14, Fig 3G.5-12

Flood: 

Yes

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.

Component : Manual Scram Reset Switch

Elevation: 

7.9

Seismic Spectra: 

Fig 3G.5-14, Fig 3G.5-12

Flood: 

Yes

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this informnation and it it 
likely that actual seismic requirements are diflfrent.

Component : I)ivision Manmal Trin Sw, itch

Seismic Spectra: 

Fig 3G.5-14, Fig 3G.5-12

Flood: 

Yes

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.

G-4

Building: 

CB Floor

Building: 

CB Floor

Building: 

C1B Floor

Elevation: 

7.9



Component : Division Trip Reset Switch

Building: 

C1 Floor

Component : Biypass Switche 

Building: 

CB Floor

Elevation: 

7.9

Elevation: 

7.9

Seismic Spectra: 

Fig 3G.5-14, Fig 3G.5-12

Seismic Spectra: 

Fig 3G.5-14, Fig 3G.5-12

Yes

Flood: 

Yes

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 
likely that actual seismic requirements are different.

Figures are in amendlnent 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.

(Cobponent : c hanntel Manual Trip Switch

Seismic Spectra: 

Fig 3G.5-14, Fig 3G.5-12

Flood: 

Yes

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 
likely that actual seismic requirements are different.

G-5

Building: 

C1 Floor

Elevation: 

7.9



Component l Start-up Range Neutron Detechor

Elevation: 

1.5

Seismic Spectra: 

Unknown

Start-up Range Neutron Preamplifier

Seismic Spectra: 

Fig 3G.4-7, Fig 3G.4-9

Seismic Spectra: 

Unknown

Flood: 

No

Flood: 

No

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevation

Notes:

G-6

Building: 

SC Floor

Component

Flood: 

No

Notes:

Building: 

SC Floor

Building: 

SC Wall

Elevation: 

4.8

Elevation: 

1.5

Component : APRM detector



Compuonent : APRNI Preavplilier

Elevation: 

4.8

Seismic Spectra: 

Fig 3G.4-7, Fig 3G.4-9

Flood: 

No

Notes: 

Figures are in amendlnent 16 of the FSA R. The final 

revision does not have this information and it it 
likely that actual seismic requirements are diflleren.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  

This should produce a conservative result as 
nultiplication factors increase as the elevation

Component : APRMN Processor

Seismic Spectra: 

Fig 3G.5-14, Fig 3G.5-12

Flood: 

Yes

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are diflerent.

G-7

Building: 

SC Floor

Building: 

C1 Floor

Elevation: 

7.9



Component: Core Flow Sensor

Elevation: 

4.8

Seismic Spectra: 

Fig 3G.4-7, Fig 3G.4-9

Flood: 

No

Notes: 

Figures are in amendmnent 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevation

Comnponent : Steam Dome Pressulre Sensor

Seismic Spectra: 

Fig 3G.4-7, Fig 3G.4-9

Flood: 

No

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative resttlt as 

multiplication factors increase as the elevation

G-8

Building: 

SC Floor

Building: 

SC Floor

Elevation: 

4.8



Component : Rjjliior Watier ,evcl Sensor

Elevation: 

4.8

Seismic Spectra: 

Fig 3G.4-7, Fig 3G.4-9

Flood: 

No

Notes: 

Figures are in amendment 16 of the FSAR. The final 

revision does not have this informaltion and it it 

likely thai actual seismic requirements ate different.  
Values are taken tor the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

muuhiplication factors increase as the elevation

Component : NMSIV Position Switch

Seismic Spectra: 

Fig 3G.4-19, Fig 3G.4-8

Flood: 

No

Notes: 

Figures are in amendment 16 of tIhe FSAR. The final 
revision does not have this information and it it 
likely that actual seismic requirettents are diflerent.  
Values are taken for the calculated elevation 

nearest io but above tlie actual elevation of imierest.  
This should produce a conservative resuih as 

multiplication factors increase as the elevation

G-9

Building: 

SC Floor

Building: 

SC Wall

Elevation: 

18.1



Component : I)rywell Pressure Sensor

Elevation: 

4.8

Seismic Spectra: 

Fig 3G.4-7, Fig 3G.4-9

Flood: 

No

Notes: 

Figures are in amnendmenlt 16 of the FSAR. The Final 
revision does not have this information and it it 

likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevation

Component : CRD Water Header Pressure Sensor

Seismic Spectra: 

Fig 3G.4-20, Fig 3G4-9

Flood: 

No

Notes: 

Figures are in amendtent 16 of the FSAR. The final 
revision does not have this inlbrmation and it it 

likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevation

G-10

Building: 

SC Floor

Building: 

SC Floor

Elevation: 

8.2



Comuponent : Inrbine Stop Valve Position Sensor

Seismic Spectra: 

Fig 3G.4-19, Fig 3G.4-8

Flood: 

No

Notes: 

Figures are in amendment 16 of the FSA R. The final 
revision does not have this information and it it 
likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 
nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevation

Turbine Control Valve Oil Pressure Sensor

Seismic Spectra: 

Fig 3G.4-19, Fig 3G.4-8

Flood: 

No

Notes: 

Figures are in amendlment 16 of the FSAR. The final 
revision does not have this information and it it 
likely that actual seismic requirements are dil'ferent.  
Values are taken for the calculated elevation 

nearest to but above tihe actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevation

G-11

Building: 

SC Floor

Elevation: 

18.1

Component :

Building: 

SC Floor

Elevation: 

18.1



Main Steam Tunnel Radiation Sensor

Elevation: 

18.1

Seismic Spectra: 

Fig 3G.4-19, Fig 3G.4-8

Flood: 

No

Component : Condensate Storage Tank Level Sensor

Elevation: 

12.3

Seismic Spectra: 

Unknown

Flood: 

No

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevation 

Notes:

Component : SuppVression Pool Level Sensor

Elevation: 

4.8

Seismic Spectra: 

Fig 3G.4-7, Fig 3G.4-9

Flood: 

No

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 
likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevation

G-12

r

Building: 

SC Floor

Building: 

Outside

Building: 

SC Floor

Component:



Component : Main SteatniLine Pressure Sensor

Elevation: 

4.8

Seismic Spectra: 

Fig 3G.4-7, Fig 3G.4-9

Flood: 

No

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual scismic requiretnents are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevation

Component : Main Stead Line Flow Sensor

Seismic Spectra: 

Fig 3G.4-7, Fig 3G.4-9

Flood: 

No

Notes: 

Figures are in atmendmnent 16 of the FSAR. The final 
revision does not have this infotmation and it it 
likely that actual seismic trequiretuents atre different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

muhlitlication factors increase as the elevation

G-13

Building: 

SC Floor

Building: 
SC Floor

Elevation: 

4.8



Component : Condenser Vacuum Sensor

Seismic Spectra: 

Fig 3G A 1. ig~ 3G.4-0

Flood: 

No

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 
likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

iultiplication factors increase as the elevation

Main Steam Tunnel Temperature Sensor

Seismic Spectra: 

Fig 3G.4-19, Fig 3G.4-8

Flood: 

No

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 
likely that actual seismlic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

mlultiplication factors increase as the elevation

G-14

Building: 

SC Floor

Elevation: 

4.8

Comlponent:

Building: 

SC Floor

Elevation: 

18.1



Component : Main Turbine Area Temperature Sensor

Seismic Spectra: 

Fig 3G.4-19, Fig 3G.4-8

Flood: 

No

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevation

Conmponentl Reactor Building / Fuel Ilandling Area Exhaust Radlition Sensor

Building: 

RI1 Wall

Elevation: 

31.7

Seismic Spectra: 

Unknown

Comlponent : RCIC Steam i .ne Flow Sensor

Seismic Spectra: 

Fig 3G.4-20, Fig 3G4-9

Flood: 

No

Notes: 

Figures are in antendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requiretnents are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative resutlt as 

tnlutiplication factors increase as thie elevation

G-15

Building: 

SC Floor

Elevation: 

18.1

Flood: 

No

Notes:

Building: 

SC Floor

Elevation: 

8.2



Component RCIC Steam Supmily Line Pressure Sensor

Seismic Spectra: 

Fig 3G.4-20, Fig 3G4-9

Flood: 

No

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely that acfual seismic requirements are different.  
Values are taken for the calculated elevation 
nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevation

RCIC iuiitnicent Area Teminerature Sensor

Seismic Spectra: 

Fig 3G.4-20, Fig 3G4-9

Flood: 

No Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevation

G-16

Building: 

SC Floor

Elevation: 

8.2

Component

Building: 

SC Floor

Elevation: 

8.2



Coimponeent : 1IllR Areai Tenm!eratl re Sensor

Elevation: 

8.2

Seismic Spectra: 

Fig 3G.4-20, Fig 3G4-9

Flood: 

No

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this informiation and it it 

likely that actual seismic requirements are different.  
Vatltes are taken for thie calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevation

Component : CUW I)ifferential Flow Sensor

Seismic Spectra: 

Fig 3G.4-7, Fig 3G.4-9

Flood: 

No

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely thai actual seismic requirements are different.  

Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevdtion

G-17

Building: 

SC Floor

Building: 

SC Floor

Elevation: 

4.8



Component : CUV Area Temperature Sensor

Seismic Spectra: 

Fig 3G.4-7. Fig 3G.4-9

Flood: 

No Figures are in amendment 16 of t(ie FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produIce a conservative result as 

multiplication factors increase as the elevation

Seismic Spectra: 

Fig 3G.4-20, Fig 3G4-9

Flood: 

No

Notes: 

Figures are in amendment 16 of ihe FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of inlerest.  
This should produce a conservative result as 

multiplication tfactors increase as the elevation

G-18

Building: 

SC Floor

Elevation: 

4.8

Colmponent :

Building: 

SC Floor

Elevation: 

8.2

MIIR Iomm l~ielharim Prps:uire .qenqr



Component: HPCF Pump Discharge Pressure Sensor

Seismic Spectra: 

Fig 3G.4-20, Fig 3G4-9

Flood: 

No

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevation

Seismic Spectra: 

Fig 3G.4-20, Fig 3G4-9

Flood: 

No

Notes: 

Figures are in amendment 16 of the FSAR. The final 
revision does not have this information and it it 

likely that actual seismic requirements are different.  
Values are taken for the calculated elevation 

nearest to but above the actual elevation of interest.  
This should produce a conservative result as 

multiplication factors increase as the elevation

G-19

Building: 

SC Floor

Elevation: 

8.2

Component: RCIC Turbine Exhaust Pressure Sensor

Building: 

SC Floor

Elevation: 

8.2



Appendix H: Component Process Hazards

Conmponent Rem:note Multiplexer Unit 

Location: SC RCIC Pump Roomn 

elevation: RB - 8200 (1.2-4) 

Process Tmax Proc: 

No Process Connection

Component Mtulliplexer 

Location: 

elevation: 

Process 

No Process Connection

Ttnin Proc: P Proc:

CB Main Control Room 

CB 7900 (1.2-19) 

Tmax Proc: Train Proc:

Rad Proc: Chem Proc: Notes:

P Proc: Rad Proc: Chemn Proc: Notes:

fH- I



Component : I)iital Trip Module

Location: 

elevation: 

Process

No Process Connection 

Component : Trill Logic Unit

Location: 

elevation:

CB Main Control Room 

C1 7900 (1.2-19) 

Ttoax Proc: Tinin Proc: P Proc: R ad Proc: Chem Proc: Notes: 

CB Main Control Room 

C1 7900 (1.2-19)

Tinax Proc: Tmin Proc: P Proc: Rad Proc: Cheml Proc: Notes:

No Process Connection

H-2

Process



CH Main Control RoomO 

C13 7900 (1.2-19)

Process Tmax Proc: Tmnin Proc: P Proc: Rad Proc: Clem Ploc: Notes:

No Process Connection 

Component : Output Logic Unit

Location: 

elevation:

CB Main Control Room 

CB 7900 (1.2-19)

Tlmax Proc: Tnmin Proc: P Proc: Rad Proc: Chemn Proc: Notes:

No Pr ocess Connection

H-3

Location: 

elevation:

Process

Comolxnent : Blypass Unit



C13 Main Control Room 

CB 7900 (1.2-19)

Process TImax Proc: Tnlit Proc: P Proc: Rad Proc: Cheln Proc: Noles:

No Process Connection 

Component : Manual Scram L[ogic Unit (MNIXit 

Location: CB 7900 (1.2-19) 

elevation: C1 7900 (1.2-19)

Tmax Proc: Tinin Proc: P Proc: Rad Proc: Chem Proc: Noles:

No Process Connection

H-4

Comlponent Trip Actaton 

L~ocation: 

elev'ation:

Process

r



Conmponent : Miiital Sc•mrll Switch|

C1 Main Control Room 

C1R 7900 (1.2-19)

Process Tmax Proc: Tmnin Proc: P Proc: Rad Proc: Chem Proc: Notes:

No Process Connection 

Component Reactor Mode Switch

Location: 

elevation:

CB Main Control Room 

CR 7900 (1.2-19)

Tmax Proc: Train Proc: P Proc: Rad Proc: Chem Proc: Notes:

No Process Connection

H-5

Location: 

elevation:

PIlocess



Component Manual Scramn Reset Switch 

Localtion: C13 Main Control Room 

elevation: CB 7900 (1.2-19) 

Process Tmax Proc: Train Proc: P Proc: 

No Process Connection

Rad Proc: Chem Proc: Notes:

Component Dl)ivision Manual Trip Switch 

Location: C13 Main Control Room 

elevation: CB 7900 (1.2-19) 

Process Tmax Proc: Tmini Proc: 

No Process Connection

P Proc: Rad Pr, Chemo Proc: Notes:

H-6



Comiponent : Mvisiuin Trip Resel Switch

CB Manin C'ontrol Room 

CB 7900 (1.2-19)

Prjocess Tmnax Pm cc: Tittin Proc: 1) Proc: Rad Proc : Chet.,m Prtoc: Notes

No Process Connection 

Commponent : Bvpass Swilches

Location: 

clevat iofl

CR Mvain Control Roomt 

CR 7900 (1.2-19)

Tinax Proc: Timmin Ptoc: P) Proc: Rad Proc : Chemo P oc: Notes:

No Pm oce'ss Connectiotn

H-7

L~ocation: 

elevation:



Component : Channel Manual Trip Switcih

CB Main Control Room 

CB 7900 (1.2-19)

Process 

No Process Connection

Tmax Proc: Tmin Proc: P Proc: Rad Proc: Chem Proc: Notes:

Component : Start-up Range Neutron Detector 

Location: LPRM l)etectors 

elevation: RB 1750(1.2-3b)

Tmax Proc: Tmin Proc: P Proc: 

278

Rad Proc: Chem Proc: 

See note

Notes: 

Temperature in C. Chemistry information 
available in the ref.

H-8

Location: 

elevation:

Process 

Reactor Coolant



SC Inslrunient Rack Rooms 

RB 4800 (1.2-6)

Tnmax Proc: Tinin Proc: P Proc: Rad Proc: Chien Proc: Notes:

No Process Connection 

Componlent AIPNM detector

LPRM D)etectors 

RB 1750(l.2-3b)

Tinax Proc: Tuniin Proc:

278

P Proc: Rad Proc: Cheni Pmoc: Notes:

See note Temnperatotre in C. Chemistry informnationm 
available in Ihe ref.

H-9

Component:

Localion: 

elevation:

Process

Location: 

elevation:

Process

Reactor Coolant

Slarf-un) Range Neutiron Preamplifier



Component: APRMI Preamaplifier

SC Instrument Rack Rooms 

RB 4800 (1.2-6)

Process Tmax Proc: Train Proc: P Proc: Rad Proc: Chem Proc: Notes:

No Process Connection 

Component APRNI Processor

Location: 

elevation:

CB Main Control Room 

CiB 7900 (1.2-19)

Tmax Proc: Tinin Proc: P Proc: Rad Proc: Chem Proc: Notes:

No Process Connection

H-10

Location: 

elevation:

Process



SC Instrument Rack Rooms 

RI13 4800 (1.2-6)

Process 

Reactor Coolant

Tmnax Proc: Tmin Proc: 

278

Component Steam I)nome Pressure Sensour 

Localtion: SC Instrument Rack Rooms 

elevation: RB 4800 (1.2-6) 

Process Tmnax Proc: Tninll Proc: 

Reactor Coolant 278

P Proc: Rad Proc: Chem Proc: 

See note

P Proc: Rad Proc: Chemn Proc: 

See note

Notes: 

Temmperature in C. Chlemistry information 
available in the ref.

Notes: 

Temlsperature in C. Cheimmistry information 
available in the ref.

H-11

C.olmplonenlt Cor F.(low NO i•Senor 

Location: 

elevwtion:



Component : Reactor Water Level Sensor

SC Instnrment Rack Rooms 

RB 4800 (1.2-6)

Tmax Proc: Trnin Proc: P Proc:

278

Rad Proc: Chem Proc: Notes:

See note Temperature in C. Chemistry information 
available in the ref.

Component : NISIV Position Switch

Location: 

elevation:

Process

SC Main Steam Tunnel Room 

RB 12300(I.2-8) 

Tmax Proc: Tri n Proc: P Proc: Rad Proc: Chent Proc: Notes:

No Process Connection

H-12

Location: 

elevation:

Process

Reactor Coolant



Component : l)rywell Pressure Sensor

SC Instrumnent Rack Rooms 

RB 4800 (1.2-6)

Process

l)rywell Atmosphere

Tlnax Proc: Tinin Proc: P Proc: Rad Phoc: Chem Proc: Notes:

46 Pressure in kg/cm2 - 23A 1302 table 3.1(2).  
Radiaton= person-Reni/yr

CRI) WViter Header Pressure Sensor

SC General Floor Area 

RB 8200 (1.2-4)

Tmax Proc: Trnin Proc: P Proc:

66 190

Rad Proc: Chem PFroc: Notes:

See niote

H-13

Location: 

elevation:

Comllponenlt1

Location: 

elevation: 

Plrocess 

CRI) Water Chemistry information available in the ref.



Component Tnurbine Stop Valve Position Sensor 

Location: SC Main Steam Tunnel Room 

elevation: RB 12300(0.2-8) 

Process Tmax Proc: Tmrin Proc: 

No Process Connection 

Component Turbine Control Valve Oil Pressure Sensor 

Location: SC Main Steam Tunnel Room 

elevation: RB 12300(1.2-8) 

Process Tmax Proc: Tmin Proc: 

TCV Ilydraluic Fluid

Rad Proc: Chemn Proc: Notes:

P Proc: Rad Proc: Chem Proc: Notes: 

No infomnation available in FSAR

H-14



]LIooinl Steaim "I'inne Radiation Sensor

SC Main Steam Tunnel Room 

RB 12300(1.2-8)

Process 

No Process Connection

Tmax Proc: Tmin Proc: P Proc: Rad Proc: Chem Proc: Notes:

Component Condensate Storage Ta•mnk Jevel Sensor 

Location: SC General Floor Area 

elevation: Out 12300 (1.2-25)

Tmax Proc: Train Proc: 

157

P) Proc: Rad Proc: Chem Proc: Notes: 

See note Temperature in C.Value is I)esign value.  
Chemistry information available in the ref.

11-15

Location: 

elevation:

Process 

Condensate

Compl'onent



Component : Suppression Pool Level Sensor

SC Instrument Rack Rooms 

RB 4800 (1.2-6)

Tmax Proc: Tmin Proc: P Proc:

316

Rad Proc: Chem Proc: Notes:

88 Pressure in Kgf/cmn2 and lemperature in 
C.Values are Design values

Main Steam nlne Pressure Sensor

SC Instrument Rack Rooms 

IR1B 4800 (1.2-6)

Tmnax Proc: Train Proc: P Proc:

316

Rad Proc: Chlem Proc: Notes:

88 Pressure in Kgf/cm2 and temperafture in 
C.Values are Design values

H-16

Location: 

elevation: 

Process 

Main Steam

Location: 

elevation: 

Process 

Main Steam

Compin icll2|:



Component Main S cant line Flow Sensor 

Location: SC Instnanent Rack Rooms 

elevation: RB 4800 (1.2-6)

Process 

Main Sleaml

Tmax Proc: Tmin Proc: 

316

P Proc: Rad Proc: Chemn Proc: Notes:

88 Pressure in Kgf/cm2 and temperature in 
C.Values are I)esign values

Component C: (ond enser Vacuulm Sensor 

Location: SC Instrument Rack Rooms 

elevation: RB 4800 (1.2-6)

Process 

Condensor Vapor

Tmax Proc: Train Proc: 

316

P Proc- Rad Proc: Chlem Proc: Notes:

H-17



Component : Nain Sleamn Tunnel Temperature Sensor 

Location: SC Main Steam Tunnel Room 

elevation: RB 12300(1.2-8) 

Process Tmax Proc: Tmnin P 

Main Steamr Tunnel

'roc: P Proc: Rad Proc: Chem Proc: Notes:

Component Main Turbine Area Temperature Sensor 

Location: SC Main Steam Tunnel Room 

elevaltion: RB 12300(0.2-8) 

Process Tmax Proc: Trnin Proc: 

Main Steam Tunnel

P Proc: Rad Proc: Chemo Proc: Notes:

H-18



Component : Reactor Building / Fuel aludliong Area Exlmust Radiation Sensor

SC General Floor Area 

RB 31700 (1.2-2)

Process 

Reactor Building

Tmax Proc: Train Proc: P1 Proc: Rad Proc: Chem Proc: Notes: 

14 Radiaton= person-Rein/yr

Component : R(IC Steam ,ine Flow Sensor 

Locatlion: SC RCIC PuLmp Room 

elevation: RB - 8200 (1.2-4)

Process 

RCIC D)rive Steam

Tmax Proc: Trnin Proc: 

316

P Proc: Rad Ptoc: Chem PFroc: Notes: 

83 Pressure in Kgf/cm2 (minimumn at high pressure 
condition)

H-19

Localo00: 

elevation:



Component RCIC Steam Supply Line Pressure Sensor 

Location: SC RCIC Pump Room 

elevation: RB - 8200 (1.2-4) 

Process Tmax Proc: Tmin Proc: P Proc: 

RCIC Drive Steam 316 83

('Component RCICI ,(!tlinm.nt Ar raTen Deraltlre Selnsor 

Location: SC RCIC Pump Room 

elevation: RB - 8200 (1.2-4) 

Process Tmax Proc: Tinin Proc: P Proc: 

Reactor Building

Rad Proc: Chelm Proc: Notes: 

Pressure in Kgf/cm2 (minimum al high pressure 
condition)

Rad Proc: Chem Proc: Notes: 

14 Radiaton= person-Reln/yr

H-20



Componenl : R1111A rea Temperature Sensor 

Location: SC HPCF Pump Room 

elevaiion: RB - 8200 (1.2-4)

Process 

Reactor Building

Tmax Proc: Trin Proc: P Proc: Rad Proc: Chem Proc: Notes: 

14 Radiaton= person-Rem/yr

Component C. UWV Differential Flow Sensor 

Location: SC General Floor Area 

elevation: RB 4800 (1.2-6)

Tmax Proc: Trmin Proc: 

276

P Proc: Rad Proc: Chent Proc: Notes: 

78 Pressure in Kgf/cm2 and temperatwre in C.  
l)esign values lor normal operalion.

H-21

Process 

CUW



Component CA(M'i Area Temonerature Sensor 

Location: SC General Floor Area 

elevation: RB 4800 (1.2-6) 

Process Timax Proc: Trtin Proc: P Proc: 

Reactor Building

Rad Proc: Chem Proc: Notes: 

14 Radiaton= person-Rem/yr

Component RIIR Pump Discharge Pressure Sensor 

Location: SC HPCF Putnp Rootn 

elevation: RB - 8200 (1.2-4) 

Process Ttoax Proc: Train Proc: 

Reactor Coolant 278

P Proc: Rad Proc: Chemn Proc: 

See note

Notes: 

Temperature in C. Chemistry information 
available in the ref.

H-22



Component : IIPCF Plump Discharge Pressure Sensor 

Location: SC HPCF Pump Room 

elevation: RB - 8200 (1.2-4) 

Process Titax Proc: Train Proc: P Proc: 

Reactor Coolant 278

Rad Proc: Chent Proc: 

See note

Notes: 

Temperature in C. Chemistry informnation 
available in the ref.

Component : RCIC Turbine Exhaust Pressure Sensor 

Location: SC RCIC Pump Room 

elevation: RB - 8200 (1.2-4) 

Process Tmax Proc: TInin Proc: P Proc: 

RCIC Drive Steam 316 83

Rad Proc: Chem Proc: Notes: 

Pressure in Kgf/cm2 (minitnum at high pressure 
condition)

H-23



Appendix 1: Component Power Supply Hazards

Component 

RIemote Multiplexer Unit 

Voltage (V) 

Max 132 

Min 108 

Component 

Multiplexer 

Voltage (V) 

Max 132 

Mill 108

Comiponeint 

I)igital Trip Module 

Voltage (V) 

Max 132 

Mlin 108

Frequency 

Max 

Min

Frequency 

Max 

Min

Frequency 

Max 

Min

Power Quality 

62 Conducted EMI 

58 Transients 

Harmonic Distortion

Power Quality 

62 Conducted EMI 

58 Transients 

Harmonic Distortion

Power Quality 

62 Conducted EM! 

58 Transients 

Harmonic Distortion

Power Source 

IE Inverters 

Air 

Pressure kg/sqcm 

Max 0 

Min 0 

Purity

Power Source 

I E Inverters 

Air 

Pressure kg/sqctn

Max 0 

Min 

Purity

0

Power Source 

IE Inverters 

Air 

Pressure kg/sqcin 

Max 0 

Mil 0 

Purity

I-1

References 
8.3.1.1.4.1

Notes

References 

8.3.1.1.4.1
Notes

References 

8.3.1.1.4.1
Notes



Comnponent 

Trip Logic Unit 

Voltage (V) 

Max 

Min

Component 

Bypass Unit 

Voltage (V) 

Max 

Min 

Component 

Output Logic Unit 

Voltage (V) 

Max 

Min

132 

108

132 

108

132 

108

Frequency 

Max 

Min

Frequency 

Max 

Min

Frequency 

Max 

Min

Power Quality 

62 Conducted EMI 

58 Transients 

Harmonic Distortion

62 

58

62 

58

Power Quality 

Conducted EMI 

Transients 

Harmonic Distortion

Power Qutality 

Conducted EMI 

Transients 

Harmonic Distortion

Power Source 

IE Inverters 

Air 

Pressure kg/sqcm 

Max 0

Mitt 

Purity

0

Power Source 

I E Invetlers 

Air 

Pressure kg/sqcm 

Max 0 

Min 0 

Purity

Power Source 

IE Inverters 

Air 

Pressure kg/sqcm 

Max 0 

Min 0 

Purity

1-2

References 

8.3.1.1.4.1

Notes

References 
8.3.1.1.4.1

Notes

References 

8.3.1.1.4.1

Notes



Comuponent 

Trip Actuator 

Voltage (V) 

Max 

Min

132 

108

Frequency 

Max 

Min

Component 

Manual Scram Logic Unit (MLU) 

Voltage (V) Frequency 

Max 132 Max 

Mil 108 Min

(omponent 

Manual Scram Switch 

Voltage (V) 

Max 132 

Min 108

Frequency 
MNax 

Mill

Power Quality 

62 Conducted EMI 

58 Transients 

I larmonic Distortion

Power Quality 

62 Conducted EMI 

58 Transients 

I lartuonic D)istortion

Power Quality 

62 Conducted EMI 

58 Transients 

Hlarmonic l)istoiuion

Power Source 

IE Inverters 

Air 

Pressure kg/sqcm 

Max 0 

Min 0 

Purity

Power Sotirce 

IE Inverters 

Air 

Pressure kg/sqcm

Max 0 
Min 

Purity
0

Power Source 

I E Inverters 

Air 

Pressure kg/sqcnt 

Max 0 

Mil l 

Purity

1-3

References 
8.3.1.1.4.1

Notes

References 

8.3.1.1.4.1

Notes

References 

8.3.1.1.4.1

Notes



Conmponenl 

Reactor Mode Switch 

Voltage (V) 

Max 

Mill

Frequency 

0 Max 

o Mitn

Comnlt|ulentt 

Manual Scram Reset Switch 

Voltage (V) Frequency 

Max 0 Max 

Min 0 Min

Colmponent 

I)ivision Manual Trip Switch 

Voltage (V) Frequency 

MNax 0 Max 

Mil l Mitt

Power Quality 

0 Conducted EMI 

0 Transients 

I lannonic Distortion

Power Quality 

0 Conducted EMI 

0 Transients 

Ilannonic Distortion

Power Quality 

0 Conducted EMI 

0 Transients 

Harmonic Distortion

Power Source 

Not Powered 

Air 

Pressure kg/sqcmn 

Max 0 

Min 0 

PUrity

Power Source 

Not Powered 

Air 

Pressure kg/sqcm 

Max 0 

Mil 0 

Purity

Power Source 
Not Powered 

Air 

Pressure kg/sqcm 

Max 0 

Mil l 

Purity

1-4

References

References

References

Notes 
Not applicable

Notes 

Not applicable

Notes 

Not applicable



Conmponent 

Division Trip Reset Switch 

Voltage (V) 

Max 0 

Mill 0

Component 

Bypass Switches 

Voltage (V) 

Max 

Mill

0 
0

Frequency 

Max 

Miin 

Frequency 

Max 

Mil

Power Quality 

0 Conducted EMI 

0 Transients 

Harmonic Distortion 

Power Quality 

0 Conducted EMI 

0 Transients 

Harmonic Distortion

Power Source 

Not Powered 

Air 

Pressure kg/sqcm

Max 0 

Mill 

Purity

0)

Power Source 

Not Powered 

Air 

Pressure kg/sqcni 

Max 0 

Mi 0 

Purity

Component 

Channel Manual Trip Switch 

Voltage (V) Frequency 

Max 0 Max 

Milu Mill

Power Quality 

0 Conducted EMI 

0 Transients 

I larmoonic Distortion

Power Source 

Not Powered 

Air 

Pressure kg/sqcm 

Max 0 

Mil 0 

Purity

1-5

References Notes 
Not applicable

References Notes 

Not applicable

References Notes 

Not applicable



Component 

Starl-up Range Neutron Detector 

Voltage (V) Frequency

Max 

Min

0 Max 

SMin

Component 

Start-up Range Neutron Preariplitier 

Voltage (V) Frequency 

Max 132 Max 

Min 108 Min

Power Quality 

0 Conducted EMI 

0 Transients 

Harmonic Distortion

Power Quality 

62 Conducted EMI 

58 Transients 

Harmonic Distortion

Power Source 

Not Powered 

Air 

Pressure kg/sqcm

Max 0 

Min 

Purity

0

Powcr Source 

IE Inverters 

Air 

Pressure kg/sqcm 

Max 0 

Min 0 

Purity

Power Quality 

0 Conducted EMI 

0 Transients 

Harmonic Distortion

Power Source 

LPRM High Voltage 

Air 

Pressure kg/sqcm 

Max 0 

Mill 0 

Purity

References Notes 

No inforrmation available in SAR

1-6

H

Notes 

Not applicable

References 

8.3.1.1.4.1

Notes

Coiil)Ompnent 

APRM detector 

Voltage (V) 

Max 

Min

Frequency 

0 Max 

0 Mill



Coiimponent 

APRM Preamplifier 

Voltage (V) 

Max 

Mill 

Conmponent 

APRM Processor 

Voltage (V) 

Max 

Mill

132 

108

132 

108

Frequency 

Max 

Min

Frequency 

Max 

Min

Power Quality 

62 Conducted EMI 

58 Transients 

Hlarmonic D)istortion

Power Quality 

62 Conducted EMI 

58 Transients 

Hlarmonic l)istortion

Power Source 

I E I nverlers 

Air 

Pressure kg/sqcm 

Max 0 

Mill 0 

Purity

Power Source 

IE Inverners 

Air 

Pressure kg/sqcm 

Max 0 

Mil l 

Purity

Compitponent 

Core Flow Sensor 

Voltage (V) 

Max 

Min

0) 
0

Frequency 

Max 

Min

Power Quality 

0 Conducted EMI 

0 Transients 

Harmonic Distortion

Power Source 

Instrument Loop PowCI Sup)l)ly 

Air 

Pressure kg/sqcin 

Max 0 

Min 0 

Purity

References Notes 

No inforimation available in SAR

1-7

References 

8.3.1.1.4.1

References 
8.3.1.1.4.1

Notes

Notes



Component 

Steam Dome Pressure Sensor 

Voltage (V) F 

Max 0 

Mill 0

requency 

Max 

Min

Comnponenit 

Reactor Water Level Sensor 

Voltage (V) Frequency 

Max 0 Max

Mill

Power Quality 

0 Conducted EMI 

0 Transients 

Harmonic Distortion

0 
0I0 Min

Power Quality 

Conducted EMI 

Transients 

Hlarmonic Distortion

Power Source 

Instrument Loop Power Supply 

Air 

Pressure kg/sqcnm

Max 0 
Mill 

Purity

References Notes 
No infomnation available in SAR

0)

Power Source 

Instrument Loop Power Supply 

Air 

Pressure kg/sqcm 

Max 0

Min 

Purity

References Notes 

No information available ii SAR

0

Component 

NISIV Position Switch 

Voltage (V) Frequency 

MNax 0 Max 

Min 0 Ivlin

Power Quality 

0 Conducted EMI 

0 Transients 

H-larmonic Distortion

Power Source 

Not Powered 

Air 

Pressure kg/sqcim

Max 0 
Min 

Purity

1-8

References

0I

Notes 

Not applicable



Comipontent 

Dlywell Pressure Sensor 

Voltage (V) 

Max 0 

Mil 0

Frequency 

Max 

Mill

Component 

CR1) Water Header Piessure Sensor 

Voltage (V) Frequency

Max 

Min

o Max 

o Mill

Turbine Stop Valve Position Sensor 

Voltage (V) Frequency 

Max 0 Max

Min 0 Min

Power Quality 

0 Conducted EMI 

0 Transients 

Harmoonic Distortion

Power Quality 

0 Conducted EMI 

0 Transients 

Harmonic Distortion

Power Quality 

0 Conducted EMI 

0 Transients 

Harmonic I)istorlion

Power Source 

Instrument Loop Power Supply 

Air 

Pressure kg/sqcm 

Max 0 

Min 0 

Purity

Power Source 
Instrument Loop Power Supply 

Air 

Pressure kg/sqcm

Max 0 
Min 

Purity

References

References

Notes 

No information available in SAR

Notes 
No information available in SAR

0I

Power Source 
Instrunlent Loop Power Supply 

Air 

Pressure kg/sqciii 

Max 0 

Mil l 

Purity

Notes 
No inftormation available in SAR
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Component 

Turbine Control Valve Oil Pressure Sensor 

Voltage (V) Frequency 

Max 0 Max 

Min 0 Min

Component 

MNain Steam Tunnel Radiation Sensor 

Voltage (V) Frequency 

Max 0 Max 

Min 0 Min

Power Quality 

0 Conducted EMI 

0 Transients 

I lannonic Distortion

Power Quality 

0 Conducted EMI 

0 Transients 

Hlarmonic Distortion

Power Source 

Instrument Loop Power Supply 

Air 

Pressure kg/sqcin

Max 0 

Min 

Purity

References Notes 

No information available in SAR

0

Power Source 

Instrument Loop Power Supply 

Air 

Pressure kg/sqcm 

Max 0 

Mi 0 

Purity

. References Notes 

No information available in SAR

Component 

Condensate Storage Tank Level Sensor 

Voltage (V) Frequency 

Max 0 Max 

Min 0 Min

Power Quality 

0 Conducted EMI 

0 Transients 

Harmonic Distortion

Power Source 

lnstntment Loop Power Supply 

Air 

Pressure kg/sqcm 

Max 0 

Mitl 0 

Purity

References Notes 

No information available in SAR
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Component 

Suppression Pool Level Sensor 

Voltage (V) Frequency 

Max 0 Max 

Min 0 Min

Counpollent 

Main Steam Line Pressure Sensor 

Voltage (V) Frequency 

Max 0 Max 

Min 0 Min

Component 

Main Steam Line Flow Sensor 

Voltage (V) Frequency 

Max 0 Max 

Mitl 0 Min

Power Quality 

0 Conducted EMI 

0 Transients 

Harmonic I)istotjion

Power Quality 

0 Conducted EMI 

0 Transients 

I larmonic Distort ion

Power Quality 

0 Conducted EMI 

0 Transients 

I laritonic l)istortion

Power Source 

Instrument Loop Power Supply 

Air 

Pressure kg/sqctn 

Max 0 

Mi 0 

Puriity

Power Source 

Instrument Loop power Sulpply 

Air 

Pressure kg/sqcm 

Max 0 

MiPu 0 
Purity

Power Source 

Instrunment Loop Power Supply 

Air 

Pressure kg/sqcto 

Max 0 

Mill 0 

Purity

References

References

Relerences

Notes 
No infornmation available in SlAR

Notes 
No information available in SAR

Notes 
No inforrmation available in SAR
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Component 

Condenser Vacuum Sensor 

Voltage (V) 

Max 0

Min

Frequency 

Max

Mi Mi

Power Quality 

0 Conducted EMI 

0 Transients 

Harmonic Distortion

Power Source 

Instrument Loop Power Supply 

Air 

Pressure kg/sqlcm

Max 0 

Min 

Purity

References

No information available in SAR

0

Component 

Reactor Building / Fuel I landling Area Exhaust Radiation Sensor 

Voltage (V) Frequency Power Quality 

Max 0 Max 0 Conducted EMI 

Min 0 Min 0 Transients 

Harmonic Distortion

Power Source 

Instrument Loop Power Supply 

Air 

Pressure kg/sqcm

Max 0 

Min 

Purity

References Notes 

No information available in SAR

0

Component 

RCIC Steam Line Flow Sensor 

Voltage (V) Frequency 

Max 0 Max

Min 0 Mini

Power Quality 

0 Conducted EMI 

0 Transients 

Harmonic Distortion

Power Source 

Instrutnent Loop Power Supply 

Air 

Pressure kg/sqcmn

Max 0 

Min 

Purity

References Notes 

No informiation available in SAR

0I
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F



Component 

RCIC Steam Supply Line Pressure Sensor 

Voltage (V) Frequency 

Max 0 Max 

Mil 0 Min

Component 

CUW D)ifferential Flow Sensor 

Voltage (V) Frequency 

Max ) M ax 

Mil 0 Min

0 

0

0 

0

Power Quality 

Conducted EMI 

Transients 

Harmonic Distortion

Power Quality 

Conducted EMI 

Transients 

Harmonic Distortion

Power Source 

Instrument Loop Power Supply 

Air 

Pressure kg/sqcm

Max 0 

Min 

Purity

References Notes 

No information available in SAR

0)

Power Source 

Instrument Loop Power Supply 

Air 

Pressure kg/sqcm

Max 0 

Min 

Purity

References Notes 

No information available in SAR

0

Conmponenlt 

CUW Area Tempeler attre Sensor 

Voltage (V) Frequency 

Max C Max

Miin

0 
00 Min

Power Quality 

Conducted EMI 

Transients 

I larmonic Distort ion

Power Source 

Instrument Loop Power Supply 

Air 

Pressure kg/sqcm

Max C 

Min 

Purity

References Notes 
No information available in SAR

C0
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Component 

HPCF Pump Discharge Pressure Sensor 

Voltage (V) Frequency 

Max 0 Max

Mill 0 Min

Component 

RCIC Turbine Exhaust Pressure Sensor 

Voltage (V) Frequency 

Max ( Max 

Mil l Mill

Power Quality 

0 Conducted EMI 

0 Transients 

Harmonic Distortion

Power Quality 

0 Conducted EMI 

0 Transients 

Harmonic Distortion

Power Source 

Instrument Loop Power Supply 

Air 

Pressure kg/sqcm 

Max 0 

Mill 0 

Purity

Power Source 

Instrument Loop Power Supply 

Air 

Pressure kg/sqcm 

Max 0 

Min 0 

Purity

References

References

Notes 

No information available in SAR

Notes 

No information available in SAR
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Appendix J: Internal Hazard Strategies, Requirements, and Comparison with Specifications 

APM0 detector 

r:it 4nnr,• , lntepritv Straie-v (Reouirements Tonic)

NMS divisional average is incorrect 

Random 

NMS divisional average is incorrect 

Random or 
Coimmon Mode

Expected Requirement 

Failure Detection 

Out of range annunciation 

Diversity 

Trips from other than NMS

Actual requirement

Upscale and down scale alarms shall 
be provided 

Core Flow Rapid Coastdown Trip unit 
actuates when the reactor core 
average power is more than 80% of

AP1110 Prearn)lfiier

Integrity Strntegy (Requirements Topic)

NMS divisional average is incorrect 

Random 

NMS divisional average is incorrect 

Random or 
Common Mode

Expected Requirement 

Failure Detection 

Out of range annunciation 

Diversity 

Trips from other than NMS

Actual requirement

Upscale and down scale alarms shall 
be provided 

Core Flow Rapid Coastdown Trip unit 
actuates when the reactor core 
average power is inore than 80% of

APRNM Processor

Inteerity Strateivy (Reuirnements Topic)

NMS divisional average is incorrect 

Random or 
Common Mode

Expected Requirement 

Diversity 

Trips from other than NMS

Actual requirement

Core Flow Rapid Coastdown Trip unit 
actuates when the reactor core 
average power is inore than 80% of

J-1

Failure Mode

22A8477 sec 
2.4.4.3.1

22A8477 sec 
2.4.4.3.1

U ý'

Reference



NMS divisional average is incorrect 

Random 

NMS divisional average is incorrect 

Random

Fails to transfer from bypass 

Random 

Fails to transfer from bypass 

Random

BFas MUnit 

WBLreMo~de

Fails to transfer from bypass 

Random 

Fails to transfer from bypass 

Random

Process Quality 

Software Engineering 

Failure Detection 

Out of range annunciation

Integrity Strategy (Requirements Topic) 

Expected Requirement 

Inherently safe design 

Prevention of placing more than one 
division in bypass.  

Failure Detection 

Annunciation of bypass

Integrity Strategy (Requirements Topic) 

Expected Requirement 

Failure Detection 

Annunciation of bypass 

Inherently safe design 

Prevention of placing more than one 
division in bypass.

The self test application program should 
be ablr to detect failures in the 

microprocessor system and respond 
with a diagnosis 

Upscale and down scale alarms shall 
be provided

Actual requirement

Interlock to prevent bypassing more 
than one division at at time.  

Bypass status indicated to operator

Actual req*irement 

Bypass status indicated to operator 

Interlock to prevent bypassing more 
than one division at at time.

J-2

22A8477 sec 
2.4.4.2.7d

Refernce

23A1317 sec 
2.2.5. I.c 

23A1317 sec 
2.2.5. L.c

23A1317 sec 
2.2.5.1 .c 

23A1317 sec 
2.2.5.1.c

Reference



Channel Manual Trip Switch 

Failure Mode 

Not Applicable 

Random 

Condensate Storage Tank Level 

FaHiure Mode 

Not Applicable 

Not Applicable 

Sensor Miscalibration 

Common Mode 

Condenser Vacuum Sensor 

Failure Mode

Integrity Siraiegy (Requirements Topic) 

Expected Requirement 

Integrity Strategy (Requirements Topic) 

Expected Requirement

Actual requirement 

Actual requirement Notes

Diversity , 

Signal diversity

Inteerity Strategy (Reouirements Tonic) 

Expected Requirement Actual requirement

Not Applicable 

Not Applicable 

Sensor Miscalibration 

Common Mode 

Core Flow Sensor 

Failure Mode

Diversity 

Signal diversity

lntegrity Strategy (Requirements Topic) 

Expected Requirement Actual requirement

J-3

Reference

Reference



Not Applicable 

Not Applicable 

Sensor Miscalibration 

Common Mode

Diversity 

Signal diversity RPS does not have diversity for 
sensors. One channel bypass is 
assumed and 2 out of 3 channel signal 
system logic is assumed. Only one 
sensor at a time can be bypassed.

CRD) Water Header Pressure Sensor

Failure Mode 

Not Applicable 

Not Applicable

Sensor Miscalibration 

Common Mode

Integrity Strategy (Requirements Topic)

Expected Requirement

Diversity 

Signal diversity

Actual requirenient

RPS does not have diversity for 
sensors. One channel bypass is 
assumed and 2 out of 3 channel signal 
system logic is assumed. Only one 
sensor at a time can be bypassed.

CUW Area Temperature Senso,

Single failure makes system 
inoperable 

Random

Integrity Strategy (Reguirements Topic) 

Expected Requirement 

Procedures 

Limits (e.g., tech specs) on disabling 
redundant systems

Actual rectuirement

J-4

23A 1302 sec 
2.1.1 .3a/ 2.3.4.2

23A 1302 sec 
2.1.1.3a/ 2.3.4.2

Notes

Failure Mode



Single failure makes system 
inoperable 

Random 

('UW Differential Flow Sensor 

Failure Mode 

Single failure makes system 
inoperable 

Random 

Single failure makes system 
inoperable 

Randudon 

I)igital Trip Module 

Failure Mode

Not Applicable 

Not Applicable 

Setpoint Drift 

Commlon Mode

Division Manmal Trip Switch 

Failure Mode

Redundancy 

Redundant system

Integrity Strategy (Requirements Topic) 

Expected Requirement 

Procedures 

Limits (e.g., tech specs) on disabling 
redundant systemns 

Redundancy 

Redundant system 

Integrity Strategy (Requirements Topic) 

Expected Requirement

Inherently safe design 

Digitally programmed and stored 
setpoiuts - imune to drift 

Integrity Strategy (Requirements Topic) 

Expected Requirement

Actual requirement

Actual requirement

J-5

Refrnce Notes

Refrnce

Refrnce



Not Applicable 

Not Applicable 

Division Trip Reset Switch

Integrity Strategy (Requirements Topic)

Expected Requirement Actual requiremnent

Not Applicable 

Not Applicable 

Drywell Pressure Sensor

Failure Mode 

Not Applicable 

Not Applicable

Sensor Miscalibration 

Common Mode

Inteerity Strateev (Reotirements Tonic)

Expected Requwrement

Diversity 

Signal diversity

Actual requirement

RPS does not have diversity for 
sensors. One channel bypass is 
assumed and 2 out of 3 channel signal 
system logic is assumed. Only one 
sensor at a time can be bypassed.

HlPCF Pumnp D)ischarge Pressure

Inteerity Strateev (Reauirements Tonic)

Expected Requirement Actual requirement

FaNlure Mode 

Not Applicable 
Not Applicable

J-6

Faihlre Mode

Reeec

Refrnce~ Notes

23A1302 sec 
2.1.1.3a/ 2.3.4.2



Mai-n Steam lane Flow Sensor

Integrity Strategy (Requirements Topic)

Expected Requirement Actual requirement

FaNlure Mode 

Not Applicable 
Not Applicable

Sensor Miscalibration 

Common Mode

Diversity 

Signal diversity RPS does not have diversity for 
sensors. One channel bypass is 
assumed and 2 out of 3 channel signal 
system logic is assumed. Only one 
sensor at a time can be bypassed.

KIM i q - T~e~n fin,'Ir..sip5e'

Failure Mode 

Not Applicable 

Not Applicable

Sensor M iscalibration 

Commonls Mode

Integrity Strategy (Requirements Topic)

Expected Requirement

Diversity 

Signal diversity

Actual reuuirement

RIPS does not have diversity for 
sensors. One channel bypass is 
assumed and 2 out of"3 channel signal 
system logic is assumed. Only one 
sensor at a time can be bypassed.

Integrity Strategy (Reuiretnents Topic)

Expected Requiretnent Actual requirement

J-7

Notes

23A 1302 sec 
2.1.1.3a/ 2.3.4.2

Main Steam Tunnel Radiation Sensor

Refrnces

23A 1302 sec 
2.1. 1.3a/ 2.3.4.2

Failure Mode 

Not Applicable 

Not Applicable

Reference Notes



Sensor Miscalibration 

Common Mode

Diversity 

Signal diversity RPS does not have diversity for 
sensors. One channel bypass is 
assumed and 2 out of 3 channel signal 
system logic is assumed. Only one 
sensor at a time can be bypassed.

Main Steam Tunnel Temperature

Inteerity Sirateev (Reouirements Topic)

Expected Requirement

Not Applicable 

Not Applicable

Sensor Miscalibration 

Common Mode

Diversity 

Signal diversity RPS does not have diversity for 
sensors. One channel bypass is 
assumed and 2 out of 3 channel signal 
system logic is assumed. Only one 
sensor at a time can be bypassed.

Main Turbine Area Temperature

Failure Mode 

Not Applicable 

Not Applicable

Sensor Miscalibration 

Cotmmon Mode

Integrity Strategy (Requirements Topi•c

Expected Requirement Actual requirement

Diversity 

Signal diversity

Mainual Scramn Logic Unit (MIU)

Integrity Strategy (Requiremnents Topic)

Expected Requirement Actual requirement

J-8

23A 1302 sec 
2.1.1 .3a/ 2.3.4.2

Notes

23A1302 sec 
2.1.1.3a/ 2.3.4.2

Failure Mode

Referenc Notes

Actual reQtuiremeni



Not Applicable 

Not Applicable 

Manual Scram Reset Switch

Failure Mode Inteerity Strateev (Reouirements Tonic)

Expected Requirement Actual reuuiremlent

Not Applicable 

Not Applicable 

•lainal Sc ram Switch

Failure Mode Inteurity Strategy (Requirements Topic)

Expected Requirement Actual requirement

Not Applicable 

Not Applicable 

NISIV Position Switch

Failure Mode 

Not Applicable 

Not Applicable

Sensor Miscalibration 

Commilon Mode

Inteerity Strategy (Requirements Topic)

Expected Requirement

Diversity 

Signal diversity

Actual requirement

RPS does not have diversity for 
sensors. One channel bypass is 
assumed and 2 out of 3 channel signal 
system logic is assumed. Only one 
sensor at a time can be bypassed.

J-9

Notes

23A 1302 sec 
2. I. 1.3a/ 2.3.4.2

Reference



N 11tilexer 

Failure Mode Integrity Strategy (Requirements Topic)

Division I EMS failure not detected by 
other modules 

Random

Maintenance or Test Error 

Common Mode

Mainteniance or Test Error 

Common Mode

Maintenance or Test Error 

Common Mode 

Maintenance or Test Error 

Common Mode

Manufacturing Error 

Common Mode

Expected Requirement 

Failure Detection 

Surveillance testing

Failure Detection 

Self test

Failure Detection 

Surveillance testing

Procedures 

Prohibitions against saine technician 
working on redundant divisions.  

Inherently safe design 

Prevention of simultaneous mutiple 
division bypass 

Process Quality 

Automated manufacture and multiple 
tests at successive levels of

Actual requirenent

Testing shall be by test pattern 
generation of simulated nonnal and 
abnonnal input signals to the TLU or 
SLU, either by automatic or manual 
means.  

Testing shall he by test pattern 
generation of simulated normal and 
abnormal input signals to the TLU or 
SLU, either by automatic or manual 
tteans.  

Testing shall be by test pattern 
generation of simulated normal and 
abnormal input signals to the TLU or 
SLU, either by automatic or manual 
means.

Interlock to prevent bypassing more 
than one division at at time.

J-10

23A1317 sec 
2.6.2. 1a

23A1317 sec 
2.6.2.1a

23A1317 sec 
2.6.2. 1a

23A1317 sec 
2.2.5.1.c



Manufacturing Error Burn-in

Common Mode 

RMU Miscalibration 

Common Mode 

RMU Miscalibration 

Common Mode

Software Fault 

Common Mode

Burn-in of final product 

Procedures 

Cross-channel check of calibration 

Design for maintainability 

A/I) calibration is automated

Process Quality 

Software eingineering

Digital, microprocessor-controlled, SSLC 
circuitry does not require calibration.  
Analog inputs will be calibrated one 
division at a time 

Program response for all detected 
failure. Process inputs, including 
ranges, accuracies, sampling intervals, 
and cpnversion of input signals into 
engineering unit values.

23A1317 sec 
2.2.6a

23A1317 sec 2.7.2 
a,g

Software Fault 

Common Mode 

Software Fault 

Commlon Mode 

OLpuL Lock Unit 

Failure Mode 

Not Applicable 

Not Applicable

Diversity 

Diverse protection system and manual 
displays and controls 

Procedures 

Root cause investigation of failures 

Intemrity Strateev (Reoutirenuents Topic)

Actual requirenment Notes

J-11



RCIC Equipment Area Temperature 

Failure Mode 

Not Applicable 

Not Applicable 

Sensor Miscalibration 

Common Mode 

RCIC Steam Line Flow Sensor 

Failure Mode 

Not Applicable 

Not Applicable 

Sensor Miscalibration 

Common Mode 

RCIC Steam Supply Line Pressure

Integrity Strategy (Requirements Topic) 

Expected Requirement Actual requirement

Diversity 

Signal diversity

Integrity Strategy (Requirements Topic) 

Expected Requirement Actual reouirement

Diversity 

Signal diversity

Integrity Striateev (Requirements Topic) 

Expected Requirement Actual requirement

Not Applicable 

Not Applicable 

Sensor Miscalibration 

Common Mode

Refrnce NoIt

Diversity 

Signal diversity

J- 12

Reference



RCIC Turbine Exhaust Pressure Sensor

Integrity Strategy (Requirements Topic) 

Expected Requirement Actual requirement

Not Applicable 

Not Applicable 

Reactor BIiilding / Fuel Hlandling Area

Integrity Strategy (Requirements Topic) 

Expected Requirement Actual requirefent

Not Applicable 

Not Applicable 

Sensor Miscalibration 

Common Mode 

Reactor NMode Switch 

Failue Mode 

Fails to transfer 

Random 

Loss of signal to one division 

Random 

Reactor Water Level Sensor 

Failure Mode

Diversity 

Signal diversity

Integrity Strategy (Reqtuirements Topic) 

Expected Requirement 

Diversity 

Manual trip capable from other than 
mode switch 

Redundancy 

Redundant signals from mode switch 

Integrity Strategy (Requirements Topic) 

Expected Reouirement

Actual requirement

Actual reitdremnen

J-13

Failure Mode

Reference

Notes

Reference

Failure Mode



Not Applicable 

Not Applicable

Sensor Miscalibration 

Common Mode

Diversity 

Signal diversity RPS does not have diversity for 
sensors. One channel bypass is 
assumed and 2 out of 3 channel signal 
system logic is assumed. Only one 
sensor at a time can be bypassed.

Rnemote Multiplexer Unit

Failure Mode lntegrity Strategy (Requirenments TopicO

Division I EMS failure not detected by 
other modules 

Random

Division II EMS failure not detected 
by other modules 

Random

Division III EMS failure not detected 
by other modules 

Random

Expected Requirement 

Failure Detection 

Surveillance testing

Failure Detection 

Surveillance testing

Failure Detection 

Surveillance testing

Actual requirement

Testing shall be by test pattern 
generation of simulated normal and 
abnormal input signals to the TLU or 
SLU, either by automatic or manual 
means.

Testing shall be by test pattern 
generation of simulated normal and 
abnormal input signals to the TLU or 
SLU, either by autotuatic or manual 
tneans,

Testing shall be by test pattern 
generation of simulated nonnal and 
abnormal input signals to the TLU or 
SLU, either by automatic or manual 
means.

J- 14

23A 1302 sec 
2.1.1 .3a/ 2.3.4.2

Refrnce

23A1317 sec 
2.6.2.1a

23A1317 sec 
2.6.2. 1a

23A1317 sec 
2.6.2. 1a



Division IV EMS failure not detected 
by other modules 

"Random

Loss of Cooling 

Common Mode

Loss of I)C Power 

Common Mode 

Maintenance or Test Error 

Common Mode 

Maintenance or Test Error 

Common Mode 

Maintenance or Test Error 

Commnon Mode

Failure Detection 

Surveillance testing

Physical Independence 

Redundant divisions served by 
independent cooling systems 

Redundancy 

Separate power supplies for each 
division 

Inherently safe design 

Prevention of simultaneous mutiple 
division bypass 

Failure Detection 

Self test 

Failure Detection 

Surveillance testing

Testing shall be by lest pattern 
generation of simulated normal and 
abnormal input signals to the TLU or 
SLU, either by automatic or manual 
means.

Redundant Low voltage DC power 
supply should be provided. Failure of 
supply should be annunciated to the 
operator.  

Interlock to prevent bypassing more 
than one division at at time.  

Testing shall be by test pattern 
generation of simulated nonmal and 
abnonnal input signals to the TLU or 
SLU, either by automatic or manual 
means.  

Testing shall be by test pattern 
generation of simulated normal and 
abnormal input signals to the TLU or 
SLU, either by automatic or manual 
means.

Maintenance or Test Error 

Common Mode

Failure Detection 

Surveillance testing

23A1317 sec 
2.6.2. 1a

23A1317 see 
2.3.5.1 and 2 

23A1317 sec 
2.2.5.I.c 

23A1317 sec 
2.6.2. 1a 

23A1317 sec 
2.6.2. 1a

J-15



Maintenance or Test Error Procedures

Common Mode

Manufacturing Error 

Common Mode 

Manufacturing Error 

Common Mode 

RMU Miscalibration 

Commnon Mode

RMU Miscalibration 

Common Mode

Prohibitions against same technician 
working on redundant divisions.  

Process Quality 

Automated manufacture and multiple 
tests at successive levels of 

Burn-in 

Burn-in of final product 

Design for maintainability 

A/D calibration is automated

Procedures 

Cross-channel check of calibration

Requirements would be in 
procedures, not equipment 
specifications. Procedures 
were not available for review.

Digital, microprocessor-controlled, SSLC 
circuitry does not require calibration.  
Analog inputs will be calibrated one 
division at a time 

Digital, microprocessor-controlled, SSLC 
circuitry does not require calibration.  

Analog inputs will be calibrated one 
division at a time

23A1317 sec 
2.2.6a

23A1317 sec 
2.2.6ab

Diversity 

Diverse protection system and manual 
displays and controls 

Process Quality 

Software eingineering Program response for all detected 
failure. Process inputs, including 
ranges, accuracies, sampling intervals, 
and cpnversion of input signals into 
engineering unit values.

23At317 sec 2.7.2 
a,g

J- 16

Software Fault 

Common Mode 

Software Fault 

Common Mode



Software Fault 

Common Mode

RIIR Area Temperature Sensor

Failure Mode 

Not Applicable 

Not Applicable

Procedures 

Root cause investigation of failures 

Integrity Strategy (Requirements Topic)

Expected Requirement Actual reqiirement

Sensor Miscalibration 

Comnmon Mode

RIIR Pump Discharge Pressure Sensor

Failure Mod& Inteprity Strategy (Requirements Topic)

Expected Requirement Actual requirement

Not Applicable 

Not Applicable 

Start-tip Range Neutron Detector

aillur Mode Integrity Strategy (Requirements Topic)

NMS divisional average is incorrect 

Random 

NMS divisional average is incorrect 

Randotn

Expected Requiretient 

Failure Detection 

Out of range annunciation 

Process Quality 

Software Engineering

Actuald requirement 

Upscale and down scale alarms and trip 
signal shall be provided

Not found

J-17

Diversity 

Signal diversity

Reference Notes

Notes

22A8477 sec 
2.4.2.8.1



NMS divisional average is incorrect 

Random or 
Common Mode 

Start-tin ange Neutron Preamplifier

Diversity 

Trips from other than NMS When the MODE switch is in RUN, 
SRNM trip is not activated.

Integrity Strategy (Requiremnents Topic)

NMS divisional average is incorrect 

Random or 
Common Mode 

NMS divisional average is incorrect 

Random 

NMS divisional average is incorrect 

Random 

Steam Dome Pressure Sensor 

Failure Mode

Expected Requirement 

Diversity 

Trips from other than NMS 

Failure Detection 

Out of range annunciation 

Process Quality 

Software Engineering

Actual requirement 

When the MODE switch is in RUN, 
SRNM trip is not activated, 

Upscale and down scale alarms and trip 
signal shall be provided

Not found

Inteerity Strateyv (Requirements Tonic)

Expgcted Requirement Actual requirement

Not Applicable 

Not Applicable

Sensor Miscalibration 

Common Mode

Diversity 

Signal diversity RPS does not have diversity for 
sensors. One channel bypass is 
assutned and 2 out of 3 channel signal 
systetn logic is assutned. Only one 
sensor at a time can be bypassed.
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Failure Mode

22A8477 sec 
2.4.2.8.2

22A8477 sec 
2.4.2.8.2 

22A8477 sec 
2.4.2.8.1

23A 1302 sec 
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Suppression Pool Level Sensor

Failure Mode 

Not Applicable 

Not Applicable

Sensor Miscalihration 

Common Mode

Integrity Strategy (Requiremenis Topic)

Expected Requoirement Actual retdirement

Diversity 

Signal diversity

Tril Actuator

Integrity Strategy (Requirements Topic)

Expected Requirement Actual requirement

Not Applicable 

Not Applicable 

Trip Logic Unil

Integrity Strategy (ReQuiretuents Topic)

Division I ESF TLU I or 2 failure 
cannot be detected by other 

Random

Expected Requirement 

Failure Detection 

Surveillance testing

Actual reotirement 

Surveillance test for coincident 
2-out-of-4 trip logic shall verify each 
combination of trip conditions for each 
set of input scram variable in the RPS 
trip channel. This test should be 
performed at least each outage

J-19
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Notes
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Division I ESF TLU 3 or 4 failure 
cannot be detected by other 

Random

Division II ESF TLU I or 2 failure 
cannot be detected by other 

Random

Division II ESF TLU 3 or 4 failure 
cannot be detected by other 

Random

I)ivision Ill ESF TLU I or 2 failure 
cannot be detected by other 

Random

Failure Detection 

Surveillance testing

Failure Detection 

Surveillance testing

Failure Detection 

Surveillance testing

Failure Detection 

Surveillance testing

Surveillance test for coincident 
2-out-of-4 trip logic shall verify each 
combination of trip conditions for each 
set of input scram variable in the RPS 
trip channel. This test should be 
performed at least each outage

Surveillance test for coincident 
2-out-of-4 trip logic shall verify each 
combination of trip conditions for each 
set of input scram variable in the RPS 
trip channel. This test should be 
performed at least each outage 

Surveillance test for coincident 
2-out-of-4 trip logic shall verify each 
combination of trip conditions for each 
set of input scram variable in the RPS 
trip channel. This test should be 
performed at least each outage

Surveillance test for coincident 
2-out-of-4 trip logic shall verify each 
combination of trip conditions for each 
set of input scramn variable in the RPS 
trip channel. This test should be 
performed at least each outage
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2.6.1.5
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23A 1302 sec 
2.6.1.5



Division III ESF TLU 3 or 4 failure 
cannot be detected by other 

Random

Failure Detection 

Surveillance testing Surveillance test for coincident 
2-out-of-4 trip logic shall verify each 
combination of trip conditions for each 
set of input scram variable in the RPS 
trip channel. This test should be 
performed at least each outage

Not Applicable 

Not Applicable 

"trbhine Control Valve Oil Pressure

Failure Mode 

Not Applicable 

Not Applicable

Sensor Miscalibration 

Common Mode

Inteerity Strateev (Reouirements Tonic)

Expected Requirement

Diversity 

Signal diversity

Actual reQuirement

RPS does not have diversity for 
sensors. One channel bypass is 
assumed and 2 out of 3 channel signal 
system logic is assumed. Only one 
sensor at a time can be bypassed.

Tl[rhine Fqtan Valve Paqoitinn Renmor

Inteeritv Strateev (Reouirements Tonic)

Expected Requirement Actual reqt irenent

Not Applicable 

Not Applicable
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Sensor Miscalibration 

Common Mode

Diversity 

Signal diversity RPS does not have diversity for 
sensors. One channel bypass is 
assumed and 2 out of 3 channel signal 
system logic is assumed. Only one 
sensor at a time can be bypassed.
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Appendix K: Normal Environment Strategies, Requirements, & Comparison with Specifications 

Note the following abbreviations used in this appendix.  

Rad Norm Normal radiation environment total integrated dose (Rad) 

Vf Min Minimum frequency of normal vibration (Hz) 

Vf Max Maximum frequency of normal vibration (Hz) 

Vacc Maximum normal vibration amplitude (g) 

Hmax Norm Maximum normal humidity (%RH) 

Tmax Norm Maximum normal temperature (°C) 

Train NOrm Maximum normal temperature (TC) 

Chem Norm Normal chemical environment 

EMI Norm Normal electromagenetic environment 

P Norm Normal pressure (kg/cm) 

CofC Certificate of conformance

K-I



APRM detector

Rad Norm

Actual Requirement

Integrity Strategy / Req. Topic 

Hazard Value Expedted Requirement 
Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., ColC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nortmal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Co~tmmmentsActual RQnt. RefL 

22A8477- 1.5.2-a,c, 
ttmee,gg 

22A8477-1.5.2-ac, 
mn,ee.gg 

22A8477- 1.5.2-ac, 
tnmee,gg 

22A8477-1.5.2-a,c, 
tn,ee,gg 

22A8477-1.5.2-ac, 
tn,ee,gg 

22A8477-1.5.2-a,c, 
mn,ee,gg

Chemn Norn Reactor 
coolant

Environmental Qualification

Specification of the expected nornal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
cotnponent is suitable for the specified environmlent.

EMI Norm

22A8477- 1.5.2-a,c, 
tmee,gg 

22A8477- 1.5.2-a,c, 
mnee,gg

Only references are 
available 

Only references are 
available

K-2

Only references are 
available 

Only references are 
available 

Only references are 
available 

Only references are 
available 

Only references are 
available 

Only references are 
available

Vf Min

Vf Max

Ilnax Normn

Tmax Norm

Iluin Norn



Environmental Qualification 
Specification of the expected nonial environment and 
vendor statement (e.g., Col+C or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environtment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

22A8477- 1.5.2-ac, 
to1ecgg 

22A8477- 1.5.2-ac, 
in,ce,gg 

22A8477-1.5.2-ac, 
ineegg

Only references are 
available 

Only references are 
available 

Only references are 
available

K-3

Vacc

1) Nornm

Tttin Nortt



AIPRN Prearnplifier

Integrity Strategy / Req. Topic 

Itazard Value Expedled Requirement 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

3000

Train Norm 10

P Nomn

Vf Max

Vf Min

Tmax Norm 40

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmnental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Enviromnental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Vacc
CommentfsActual Rmlt. Ref.  

22A8477- 1.5.2-a.c.  
mce,gg 

22A8477- 1.5.2-ac, 
mnee,gg 

22A8477-1.5.2-a,c, 
in,ee,gg 

22A8477-1.5.2-a.c, 
m,ee,gg 

22A8477- 1.5.2-ac, 
m,eegg 

22A8477- 1.5.2-a,c, 
m1eegg 

22A9477-1.5.2-ac, 
m,ee,gg 

22A8477- 1.5.2-a,c, 
mtxee,gg

K-4

Only references are 
available 

Only references are 
available 

Only references are 
available 

Only references are 
available 

Only references are 
available 

Only references are 
available 

Only references are 
available 

Only references are 
available

EMI Norm

Rad Norm



I Imin Nomi I0

Chent Norm None 

I Imax Norm 90

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g.. CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qtmalification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

22A8477-1.5.2-a,c, 
toeegg

22A8477-1.5.2-ac, No information on 
tn,ee,gg chemical 

environmuent.  
Assum.e none

22A8477-1.5.2-ac, 
n,ee.gg

Only references are 
available 

Only references are 
available

Only references are 
available
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APRNI Processor

Integrity Strategy / ReQ. Topic 

Hazard Value Expedted Requirement 

Environmental Qualification 
Specification of the expected normal environment and 

vendor statement (e.g., CofC or catalog data) that 

component is suitable for the specified environment.

I limax Norm 90

Ttmax Norln 40

P Normn

Itmuin Normo 10

300

Chein Noran None

EhIl Norim

Actual Requirenient

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nonral nrevirontnent and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Vf Min

22A8477- 1.5.2-a,c, 
m'eegg

Actual R[ln. Ref.  

22A8477- 1.5.2-a,c, 
m'eegg 

22A8477- 1.5.2-ac, 
meegg 

22A8477-1.5.2-ac, 
m,ee,gg 

22A8477-1.5.2-a~c, 
ttmee,gg 

22A8477-1.5.2-a,c, 
tm,ee,gg 

22A8477- 1.5.2-a,c, 
mn,ee,gg 

22A8477-1.5.2-a,c, 
m,ee,gg

Only references are 
available 

Only referetnces are 
available 

Only references are 
available 

Only references are 
available 

Only references are 
available 

Only references are 
available 

Only references are 
available

Only references are 
available

K-6

No information on 
chemical 
environment.  
Assume none

Rad Norln

Comments



Vf Max

1Tlin Nomri 5

Vacc

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environtment and 
vendor statement (e.g., CofC or catalog data) that 
comnponent is suitable for the specified environment.

22A8477-1.5.2-ac, 
tn,ee,gg 

22A8477-1.5.2-ac, 
m,ee,gg 

22A8477-1.5.2-ac,

Only references are 
available 

Only references are 
available 

Only references are 
available

K-7



Bypass Switches

Integrity Strategy / Req. Topic 

I lazrd Value Expedted Requiremnent 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Ihnax Norm 90 

1 linin Norm 10

Environmental Qualification 
Specification of the expected normnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified envirotnent.

Aclual Requirement

23 A 1302, 
A30-3030,

23A 1302.  
A30-3030.  

23A 1302, 
A30-3030,

Comments

Documnent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environnments, 
A 11-4100 specifies 
qualificatiolt 
requirements.  
Neither document 
was available for 
review.  

Documntlt 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.

K-8

Htazard 

1P Norm

Actual Rqnil. Ref.



Rad Norm 300

Chelmt NonIItt None

EMI Norm

Vacc

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment,

Environmental Qualification 
S peci fication of the ex peeled nortmal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for tile specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
coMponent is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environttent and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified envirotnent.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No inforttation otn 
chemtsical 
environment.  
Assume none

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

D)ocument 
A30-3030 specifies 
environments, 
A l -4100 specifies 
quali[icalioat 
requirements.  
Neither docutmtent 
was available for 
review.  

l)ocuttment 
A30-3030 specifies 
environttents, 
A 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

I)ocument 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualilication 
requirements.  
Neither docuttsetst 
was available for 
review.  

l)ocumnent 
A30-3030 specifies 
environments, 
A 1-4100 speci ies 
qtalificalion 
requiretments.  
Neither docttment 
was available for 
review.
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Environmental Qualiification 
Specification of the expected nornnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Tmax Norm 40 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-4100 speci fies 
qualification 
requirements.  
Neither documtent 
was available for 
review.  

Document 
A 30-3030 speci fies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
quali fication 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030, 

23A 1302, 
A 30-3030,

K-10
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IBypalss Unit 
Integrity Strategy / ReQ. Topic 

Haar Illazalrd Value ExpedIted R;equnirement 

I Iriax Nornm 90 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CoIC or catalog data) that 
component is suitable for the specified environment.

Environtnenmtal Qualification 
Specification of the expected normal environmnent and 
vendor statemnent (e.g., CofC or catalog dala) that 
comtponent is suitable for the specified environment.

Tnmax Normn 40

Actual Reouttirenment Actual Rnut. lRef.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of the expected normlal environmnent and 
vendor statement (e.g., CofC or catalog data) tlhat 
cotmponent is suitable for the specified envitotmmmtent.

23A 1302, 
A30-3030,

Commmmen.ts

I )ocunmcnt 
A30-3030 specifies 
environmnents, 
A 11-4100 specifies 
quali ficatiol 
requiretitents.  
Neither document 
was available for 
review.  

l)ocumment 
A30-3030 specilies 
environlmnents, 
A 11-4 100 specifies 
(ItuaIi ficil ioil 

requirements.  
Neither docummlent 
was available for 
review.  

D)ocumnent 
A30-3030 specifies 
environtmtents, 
A 11-4100 specifies 
qutalificatiotn 
requi reitments.  
Neither doecument 
was available for 
review.

K-I1



Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

I hnmin Nomin 10 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23 A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 speci fies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environmlients, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

K-12
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Environmental Qualification 
Specification of the expected normtal environmtent and 
vendor statenment (e.g., CofC or catalog data) that 
cottponent is Suitable for the specilied environment.  

Environmental Qualification 
Specification of ihe expected normal environtment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Chliem Noliit Notne

Tirin Noli 5

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g.. CofC or catalog data) that 
component is suitable for the specilied environment.

Environmental Qualification 
Specification of the expected nomnnal environment and 
vendor statement (e.g., CofC or catalog data) that 
COlnponent is suitable for the specilied environtnent.

23A 1302.  
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No itfotntation Ott 
chemical 
environment.  
Assumte none

23A 1302, 
A30-3030,

Vf Max 

Vf Min

K-13

Docutent 
A30-3030 specifies 
envirotmtneltts, 
A 11-4 100 specifies 
Cltfi llication 
requirements.  
Neither document 
was available for 
review.  

I)ocument 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualilication 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
eltvirontletts, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocuinent 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements, 
Neither docttttment 
was available for 
review.



Channel Manual Trip Switch 

H d Haard Value 

linfi Norln I0

Rad Nortm 300

lnteerity Strategy / Req. Topic 

Expedied Requirement 

Environmental Qualification 
Specificalion of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specilied environment.

Environmental Qualification 
Specification of the expected normal environment an(d 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environtnental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirement Actual Rmi.t Ref.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremenls.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 1 -I4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specilies 
qualification 

requirements.  
Neither document 
was available for 
review.

K-14
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Triin Noun 5

P Norn

Environmental Qualification 
Specification of the expected normal environtment and 
vendor statement (e.g., CofC or catalog data) that 
comtponent is suitable for the specified envirotment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

I hnax Norm 90

Chem Norm None

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected nortoal environment and 
vendor statement (e.g., ColC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No informmtion on 
chemical 
environment.  
Assume none

l)ocument 
A30-3030 specifies 
environtnents, 
A 11-4100 specifies 
qualification 
tequirements.  
Neilher document 
was available for 
review.  

l)ocumnent 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither docutment 
was available for 
review.  

l)ocumnent 
A30-3030 specifies 
environmenis, 
A 11-4100 specifies 
quiali fication 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environtments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

K-15



EMI Norm
23A 1302, 
A30-3030,

Environmental Qualification 
Specification ofthe expected nornal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normoal environment and 
vendor statemnent (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

D)ocument 
A30-3030 specifies 
environtuents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4(100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qlualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,
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23A 1302, 
A30-3030,

Vacc

Vf Max 

Vf Mii



Condensate Slorage Tank Level Sensor

SIlazard Value 
Train Norm 1 0

EMI Nomi

Integrity Strategy / Req. Topic 

Expedled Requirement 

Environmental Qualification 
Specification of tihe expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirement

Envirionmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environmoent.

Chemit Norm None Environmental Qualification 
Specification of the expected noirmoal environment and 
veridor statement (e.g., Colt' or catalog data) that 
comtlponent is suitable foi the specified environment.

Actual Rail. Ref.  

23A 1302, 
A30-3030,

Commen tiis

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No ittfolntatiott o(i 
chemical 
environment.  
Assume nonle

D)ocument 
A30-3030 specifies 
environmuents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocumiuent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualificalion 
requirements.  
Neither document 
was available fbr 
review.  

Document 
A30-3030 specifies 
envirolinetits, 
A 11-4l100 specifies 

qualification 
reit rementtilts.  
Neither document 
was available for 
review.
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lhoax Norm 90 

I Imin Norm 10

Vacc

Environmental Qualificat ion 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Rad Norm 3000 Environmental Qualification 
Specification of time expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Documnent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Documcnt 
A30-3030 specifies 
environnments, 
Al 1-4100 specifics 
quatlification 
requiremnents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
enivironments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 speci fies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,
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Vf Max

Trmax Notm 40 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

[)octunment 
A30-3030 specifies 
enviromnents, 
A 11-4100 specifies 
qualification 

,equitmenils.  
Neither document 
was available for 
review.  

Documnent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither (docutment 
was available for 
review.  

Documtent 
A30-3030 specifies 
environemets.  
Al 1-4100 specifies 
qualification 
requirements.  
Neither docutMent 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environmltents, 
A 11-4100 speci fies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302.  
A30-3030.

23A 1302, 
A30-3030,
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23A 1302, 
A30-3030,

Vf Min 

I1 Normu



Condenser Vacuum Sensor 

Hat Hazard Value 
llmin Norin 10

EMI Norm

Integrity Strategy / Rej. Topic 

Expedted Requirement 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Ttmax Not in 40 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CoIC or catalog data) that 
component is suitable for the specified environment.

Actual Reotuirement

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Documnenl 
A30-3030 specifies 
environments.  
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environtnents, 
A 11-4100 specifies 
qualiflication 
requirements.  
Neither docutment 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

K-20
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'T ihi N o rlin 10 

Hmax Norin 90

Chent Nottn None

Vacc

Environtnenlal Qualification 
Specification ofthe expected norimal environment and 
vendor statetent (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expecled nortmal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

En vironlimential Qualification 
Specification of the expected nornmal environment and 
vendor statement (e.g., CofC or catalog data) that 
cotmponent is suitable for the specified environiment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No inform•tlion on 
chemical 
environtlent.  
Assume none

23A 1302, 
A30-3030,

D)ocumnent 
A30-3030 specifies 
environlmtents, 
A 11-4100 specifies 
tlualiticalion 
requireltenlts.  
Neither docutnent 
was avatlable for 
review.  

D )ocutment 
A30-3030 specifies 
environtnents, 
Al 1-4100 specifies 
qulaliflGicaionl 

requliremnents.  
Neither doculmtent 
was available for 
review.  

D)oculnent 
A30-3030 specifies 
environlmenls, 
A 11-4100 specifies 
(lial iication 
requiremnents.  
Neither document 
was available for 
review.  

IDocumnent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualificatiion 
requiretnents.  
Neilher docutnent 
was available for 
review.
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Vf Max 

Vf Min 

Rad Nolnt

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nontal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

D)ocumtent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environmnents, 
Al 1-4100 specifies 
qualification 

requirements.  
Neither document 
was available for 
review.  

Doculment 
A30-3030 specifies 
environnments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
A 11-4100 speci fies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,
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23A 1302, 
A30-3030,

3000

P• Nomnn



Core Flow Sensor 

Integrity Strategy / Req. Topic 

I (I laard Value Expedted Requiremnent 

Chem Norm None Environmental Qualification 
Specification of the expected normal environment ann 
vendor statement (e.g.. CofC or catalog data) that 
component is suitable for the specified environment.

3000

Tmax Norm 40

Actual Requirement

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statemnent (e.g.. CofC or catalog data) that 
component is suitable for the specified environment.

No infortmation on 
chemical 
environment.  
Assume none

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

l)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
quadificalion 

requiremsentls.  
Neither docutnent 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.
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Trtin Norm 10 

Ilinin Norm 10

ENII Norm

Environmental Qualification 
Specilication of the expected nornmal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for thie specified environment.

Vacc

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 

requiremenis.  
Neither documnent 
was available for 
review.  

Docuttient 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualificationi 

requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requiremlentts.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030.

23A 1302, 
A30-3030,
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Environmental Qualification 
Specification of the expected normal environmnent and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Ilmax Normn 90 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
componernt is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030.

D)ocumnent 
A30-3030 specifies 
envihoninenls, 
A 11-4100 specifies 
quailification 
requirements.  
Neither documnent 
was available for 
review.  

l)Document 
A30-3030 specifies 
environimmeents, 
A 11-4100 specifies 

qualification 
requirenments.  
Neither document 
was available for 
review.  

DIocuiment 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.  

D)oculment 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 

requirements.  
Neither docutnent 
was available for 
review.

23A 1302, 
A'30-3030,

23A 1302, 
A30-3030,
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Vf Max

P Normn



CR1) Water [leader Pressure Sensor 

Integrity Strateey / Req. Topic 

ItIIlil IHazard Value Expedted Reqnuirement 

Tmax Norm 40 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Tinin Norm 10 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirement

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
reqLuirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A I1-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,
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Ilmax Norm 90 

Ilmin Nomi 10

Rad Norm 3000

Chemo Norm None

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normoal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No information on 
chemical 
enviuonnbent.  
Assuine none

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-41100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiretnents.  
Neither documlent 
was available for 
review.
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EMI Norm 

Vacc 

Vf Min

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environmtent and 
vendor statement (e.g., CofC or catalog data) that 
colmponent is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Docutnent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neilier document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environmuents, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocunent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,
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23A 1302, 
A30-3030,

Vf Max



CUW Area 'Temiperature Sensor 

Integrity Strategy / Req. Topic 

U1117aI Haarid Vahu Expedled Requirement 

Tmnax Norm 40) Environmental Qualification 
Specification of the expected normal environment and 
vendor statetnent (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environtoent and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirement Comments

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither doculment 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirelments.  
Neither document 
was available for 
review.  

Docutmilent 
A30-3030 specifies 
environtents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-30)30,
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Itmax Norm 90 

tlmin Norln 10

Rad Norm 3000

Chemnt Normn None

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No ilnformation on 
chemical 
environment.  
Assume none

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
cltalification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environtments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requmirements.  
Neither document 
was available for 
review.
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Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) (hat 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Tuiin Norm 10 Environmental Qualification 
Specification of the expected normal enviromnment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmnental Qualification 
Specification of the expected normnal environment and 
vendor statemoent (e.g., CofC or catalog data) that 
conmponent is suitable for thie specified environmenit.

23A 1302.  
A30-3030.

23A 1302, 
A30-3030,

Document 
A 30-3030 speci fies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither docuteni 
was availahle for 
review.  

D)ocunment 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocumnent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirenients.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiretments.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,
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Vf Max

Vace

Vf Miin



Ct.IW Differential Flow Sensor

Integrity Strategy / Req. Topic 

Hazard Value Expedied Requirement 

Environmental Qualification 
Specification of the expected nornial environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Tmnin Norm 10 Environmental Qualification 
Specification of the expected nornal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirement Acmtul Rqmt. Ref.

23A1302, 
A30-3030,

23A 1302, 
A30-3030,

Vacc

23A 1302, 
A30-3030,
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Document 
A 30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environmnents, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

P Norn



Ilmax Norm 90 

Ilmin Norm 10 

Rad Norm 3000

(Chem Norm None

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environnient.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

23A1302, 
A30-3)30,

No inmmfortml•ion on 
chemical 
enmvirontment.  
Assummie none

Docunent 
A30-3030 specifies 
etnvironmnents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 

qual i fication 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
quali ficat ion 
requirements.  
Neither document 
was available for 
review.

K-33



Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Tinax Norm 40 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified enviromnent.  

Etivironmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

l)ocument 
A30-3030 specifies 
environmnents, 
A 11-4 100 specifies 
quali fication 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocumnent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environmnents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

K-34

EMI Norto

VfMin

Vf Max



Digital Trip Module 

Ihtegrity Strategy / Req. Topic 

Hazard Hazard Value . xpedted Requirement 

Chem Norm None Environmental Qualification 
Specification of the expected normal environment an(d 
vendor statement (e.g.. CofC or catalog data) that 
component is suitable for the specified envirotnent.

Actual Requirement Actual Rumt. Ref.  

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

No information on 
chemical 
environment.  
Assume none

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

DocLumtent 
A30-3030 specifies 
environtments, 
A 11-4100 specifies 
qualification 
requirements.  

Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 
requirements.  
Neither docutment 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
reqtliretnenls.  
Neither documnent 
was available for 
review.

K-35

EMI Norm

Vacc

Comments



Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Tmax Nono 40 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23AI302, 
A30-3030,

Vf Max 

Vf Min

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

K-36

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D~ocument 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocumuent 
A 30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

P Norm



Timin Norm 5 

Ilhax Norm 90

Rad Norm 300

Itlin Norm 10

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

l)ocumnent 
A30-3030 specifies 
environmlents, 
A 11-4100 specifies 

qultification 
requirements.  
Neither documnent 
was available for 
review.  

D)ocumlent 
A30-3030 specifies 
environments, 
A 11-4(100 specifies 
qualification 
reqluirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requLirelnenls.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirellments.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

K-37



Division Manual Trip Switch

Integrity Strategy / Req. Topic 

Hazard Value Expedted Requirement 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

limax Norim 90 Environmental Qualification 
Specification of the expected nortnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirement Actual Rqumt. ReL

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

HNzard 
P Normt

23A 1302, 
A30-3030,

K-38

Document 
A30-3030 specifies 
environtments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Docutment 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Vf Min



Timax Norm 40 

Ilhin Nom lm 10

Rad Norin

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

300

Cheml Noi iii None

Environmiental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No iniformmmaiionm on 
chemnical 
envilonmimellt.  
Assume none

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requi rettlenls.  
Neither document 
was available for 
review.  

I)ocument 
A.30-3030 specifies 
environments, 
A t1-4 100 specifies 
ql•ali ficat ion 
reqiulirellnets.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
equiremlents.  

Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments.  
A 11-4100 specifies 
qualific•tion 
reqluirenments.  
Neither document 
was available for 
review.

K-39



Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

TUini Norm 5 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
comoponsent is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

ENMI Norm

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

K-40

I)ocnment 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 

qualification 
reqtliremnenlls.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 speci fies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qumalification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Vacc

Vf Max



Division Trip Reset Switch 

Integrity Strategy / Req. Topic 

SIlazard Value Expedted Requirement 

Chem Norm None Environmental Qualification 
Specification of the expected normal environment and 

vendor statemnent (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Vf Max

Actual Reluirement Actmal rimt. Ref.

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Ilmin Norm 10 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

No information on 
chemical 
environment.  
Assume none

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Documient 
A30-3030 specifies 
envirolnmltents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Docunent 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

K-41



Tmax Norm 40

EMI Nomi

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Rad Noon 300

Tmin Noun

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g.. CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030.

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
quali fication 
requiretments.  
Neither doctument 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environtnents, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environmnents, 
A 11-4 100 specifies 
qualification 
requirelnents.  
Neither document 
was available for 
review.

23A 1302.  
A30-3030,

23A 1302, 
A30-3030,

K-42



Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., ColCW or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environlnent and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Ilmnax Norm 90 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environlment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the speci fled environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

11 Normn 

Vacc

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

K-43

D)ocutment 
A30-3030 specifies 
environmnents, 
A 11-4(100 specifies 
qualification 
requirements.  
Neither docuilnent 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither docunent 
was available for 
review.  

Documilent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

V'f Min



I)rywell Pressure Sensor 

Integrity Strategy / Req. Topic 

Itzard Ilizard Value Expedted Requirement Actual Requirement Actual RmLit. Ref,

Il iax Norm 90

VfMin

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Chem Norm None Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No information on 
chemical 
environment.  
Assume none

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Doculment 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirelments.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

K-44



Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

lminm Norm t0

Vacc

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) t•hat 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available fbr 
review.  

I)ocument 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
(lualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 
requirements.  
Neither (locumnent 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 1-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

K-45

P Normii

EMI Norm



Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Tiiin Norma 10 

Tmax Norm 40

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment anti 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

Document 
A30-303() specifies 
environments, 
A 11-4100 speci fies 
qualification 
requirenments.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Documnent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

K-46

Vf Max

Rad Norm 3000



IIPCF Pump D)ischarge Pressure Sensor 

lntegrity Strategy / Req. Topic 

lilazard Hazard Value Expedted Requirement 

"Fmnin Norm 10 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Tmiax Norit 40 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

1) Norm Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirement Actual Rqim. Ref.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environmnents, 
Al 1-4100 specifies 
qualification 
requtiremetents.  
Neither docutnttt 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environmnents, 
A 11-4 100 specifies 
qualification 
requireitents.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

K-47



Ithnax Norm 90 

tlini Norm 10

Rad Norin

EMI Norm

3000

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

l)ocunent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 

qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 

qualification 
requiretents.  
Neither document 
was available for 
review.  

D)ocumnent 
A30-3030 specifies 
environments, 
A 11-41100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Documtent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirelments.  
Neither documlent 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A 30-3030,

K-48



Chetm Nolin None

Vf *Max

Vf Min

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for tile specified environment.

Environmental Qualification 
Specification of the expected nomnal environment and 
vendor statement (e.g., ColC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Vacc

23A 1302, 
A30-3030.

No inforination on 
chemical 
environment.  
Assume none

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030.

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifics 
qualification 
requirelnents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environmnents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
quali fication 
requirements.  
Neither document 
was available for 
review.  

Documnen 
A30-3030 specifies 
environtlents, 
Al 1-4100 specifies 
qualification 
requiiements.  
Neither document 
was available for 
review.
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Main Steam Line Flow Sensor

Integrity Strategy / Req. Topic 

HIazard Value Expedied Requirement 

Environmental Qualification 
Specilication of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Reqnirement Actual Rent. Ref.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

D)ocument 
A30-3030 specifies 
environnments, 
Al 1-4100 specifies 
qualification 
requirelnents.  
Neither docuinent 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 1-4 100 specifies 

qualification 
requiretents.  
Neither document 
was available for 
review.

K-50

VI Min

Vacc

EM I Norm



'riin Nomi 10

Vf Max

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Tmoax Norm 40

11 Norm

Environmental Qua!i fication 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environmlent and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environnent.

23A 1302, 
A30-3030,

23A 1302, 
A30- 3(030,

D)ocument 
A30-3030 specifies 
envirolittenls, 
A 11-4100 specifies 
qualiliication 
reqUirenients.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-41100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Docunment 
A30-3030 specifies 
environments, 
A 11-41001[ specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Docutment 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302.  
A30-30301,

23A 1302, 
A30-3030,
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I lImiax Norm 90 

I lmin Norm 10

Rad Noim 3000

Cheom Normt None

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected nonmal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No information on 
chemical 
environnment.  
Assume none

D)ocumient 
A30-3030 specifies 
environments, 
A I 1-4100 specifies 
qualification 
requilrements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocumnent 
A30-3030 specifies 
environments, 
A 11-4(100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.
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Main Steam Line Pressure Sensor

Integrity Strategy / Req. Topic 

I lazard Vahlu Expedted Requirement 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) thai 
component is suitable for the specified environment.

Timnax Nolnn 40

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirelnent Cotmmtents

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

l)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
(lualification 
requirements.  
Neiiher document 
was available for 
review.  

DIocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qua'lification 

requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environmnents, 
Al 1-4100 specifies 
qulalification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,
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Tinin Norm 10 

I lmax Norm 90 

Ilhin Norm 10

ENII Nonn

Environmental ' .. ;. i.cation 
:'iation of the expected normnal environment and 

vendor statatei-nt (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nortual environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statetnent (e.g., CofC or catalog data) that 
cotnponent is suitable for the specified environment.

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither docutmentt 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environtments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Docuntent 
A30-3030 specifies 
envirotlnenits, 
A 11-4 100 speci fies 
qualification 
requitements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 1I-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302.  
A30-3030,

23A 1302, 
A30-3030,
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Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor stateient (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Chemo Norm None Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No information on 
chemical 
environment.  
Assume none

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4 100 specifies 
qualification 
requirenlients.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
Al 1-4 100 specifies 
qualification 
requiretnetits.  
Neither document 
was available for 
review.
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Main Steam Tunnel Radiation Sensor

Integrity Strategy / Req. Topic 

I lt aard Value Expedted Requirement 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) lhat 
component is suitable for the specified environlment.

Ilini Norn I10

Chemn Norn None

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirement Actul Rnimt. Ref. CommntsnI

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No infonnation on 
chemical 
environlment.  
Assume none

Vuac 
Vacc
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Document 
A30-3030 specifies 
environtments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither doculment 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4l100 specifies 

qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.



Train Norm 10

1) Nomin

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Ilmoax Norm 90

ENII Nomi

Environmental Qualification 
Specification of the expected nonoal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environmrent and 
vendor statement (e.g., CofC or catalog data) that 
comnponent is suitaible for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

D)ocument 
A30-3030 specifies 
environntenls, 
A 11-4100 specifies 
qualificalion 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4 10)) specifies 

qualificalion 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environtienls, 
A 11-4100 speci fies 
qua.dificalion 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 13[02, 
A30-31)3(0,
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Environmental Qualification 
Specification of the expected normnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g,, CofC or catalog data) that 
component is suitable for the specified environment.

Tmax Norm 60 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Vf Max

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,
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Document 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 speci fies 
qualification 
requirements.  
Neither document 
was available for 
review.

VfMin

Rad Norn 53000



main Steam Tunnel Temperature Sensor 

Integrity Strategy / Req. Topic 

Hazard Hazard Vahlu Expedled ReQuirement Actual Requirement

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
coMpoteltmt is suitable for the specified environment.

Chemn Norm None

lTmax Norm 60

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A I302, 
A30-3030,

23A 1302, 
A30-3030,

No infortmation on 
chemical 
envirotnment.  
Assume none

23A 1302, 
A30-3030,

Doctumnten) 

A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.  

I)ocuuent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualificat ion 
reqttirentents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requtirements.  
Neither document 
was available for 
review.
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I hmax Norm 90 

Tmnin Norm 10 

Rad Norn 53000

Vacc

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of thie expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030.

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither documnent 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030.

23A 1302, 
A30-3030,
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Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 

component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

IImin Norn I0 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
comoponentt is suitable for the specified environment.

Enviromnental Qualification 
Specification of tlie expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

DocluIent 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocumtent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qtualification 

requirements.  
Neither docuimient 
was available for 
review.

23A 1302, 
A30-3030,

23AI 302, 
A30-3030,
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Vf Min
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Main Turbine Area Temperature Sensor 

Integrity Strategy / Req. Topic 

lmi Haziiard Value Expedied Requirement 

Vf Min Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual , ReQuirement Actual iJiml. Ref.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Documtlent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
envirottitents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

K-62

EMI Norn'

Vace
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Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Chemti Notmiii None

"nijin Nomi 10

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., ColC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor slatement (e.g., CofC or catalog data) that 
component is suitable for thie specified environment.

23A 1302, 
A30-3030.  

23A 1302, 
A30-3030,

23A 130)2, 
A30-303(10,

No information on 
chemical 
envilonlmtelnt.  
Assume nonet

23A 1302, 
A30-3030,

Vf Max 

P Noim

K-63

D)ocumnent 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

DOCtllnent 

A30-3030 specifies 
environmlents, 
A 11-4100 specifies 
qualification 
requiremlents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
enviroiments, 
A 11-4100 specifies 
qualificati ots 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environnmenls, 
A l 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.



Rad Norm 53000

Ilihnin Norm 10 

Tmax Norm 60 

I hoax Norm 90

Environmental Qualification 
Specification of the expected nornal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected norual environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statetnent (e.g., CofC or catalog data) that 
component is suitable for the specitied environment.

23A 3(12, 
A30-3030, 

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

Doctument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither docutnent 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 

qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environmnetnts, 
A 11-4 100 specifies 
qualification 
requiretments.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environmnents, 
A 11-4 (10 specifies 
qualifica'lion 
requirements.  
Neither document 
was available for 
review.
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Manual Scram Reset Switch

Integrity Strategy / Req. Topic 

Itizard Vanlue Expedted Requirement 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmrental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Tmnax Nortm 40 Environmnental Quali ficationi 
Specification of the expectL d normal en• \in oinent and 
vendor statement (e.g., CoIC or catalog data) that 

component is suitable for the specified environment.

Actual Reqireinent Actual m.Ref.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
At 1-4(100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review, 

D)ocumient 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualificafion 
requireumenms.  
Neither document 
was available for 
review.  

D)ocumeut 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qtuali ficationl 

requirements.  
Neilher document 
was available for 
review,

23A 1302, 
A30-3030,
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Tirin Norm 5

P Norm

Environmental Qualification 
Specification of the expected normal environment and 
vendor statemnent (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Ilmax Norm 90 

Iitmin Norm 10

Environmt'-11 i" Qualification 
I .,ation of Otc expected normal environment and 
vendor statentcl (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of thie expected nornal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 

qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23AI302, 
A30-3030,

23A 1302, 
A30-3030,
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Rad Norm 300

Chem i Nonn None

Vf Max

ENI I Norm

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
coMponent is suitable for the specilied environment.  

Environmenial Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., ColC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No infotrmation on 
chemical 
envitonnlent.  
Assume notme

23A 1302, 
A30-30)30,

23A 1302, 
A30-3030,

Document 
A 30-3030 speci fies 
environments, 
A 1-4100 specifies 
qualilicalion 
requirements.  
Neither document 
was available for 
review.  

Diocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
enviionnltents, 
A 11-4100 specifies 
qualification 

reqUirements.  
Neither document 
was available for 
review.  

D)ocuient 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requittetnenls.  
Neither document 
was available for 
review.
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Manual Scram Switch 

Integrity Strategy / Req. Topic 

zIarLdu Haard Value Expedted Requirement 

P Norm Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

I hmax Norm 90 Environmental Qualification 
Specification of the expected normal environment and] 
veldor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

ihnin Norm 10 Environmental Qualification 
Specification of the expected normoal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requiremlent Actual Runt. Ref.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

D)ocumenlt 
A30-3030 specifies 
envi ronimoents, 
A 11-41(00 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4(100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Documnent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qu~alification 
requtirenmels.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030.
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Rad Nortin 300

Chem Nornm None

EMI Norm

Environmental Qualification 
Specification of the expected nonral environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of tile expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Vacc

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No information on 
chemical 
environtnment.  
Assume none

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

lIocItInetit 
A30-3030 specifies 
envirotlnents, 
A 11-4100 specifies 
qualification 
tequirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
envirotnents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
envirolnmenits, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environntents, 
Al 1-4100 specifies 
qualification 
re(qiirements.  
Neither document 
was available for 
review.
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Environmental Qualification 
Specification of the expected nornal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normual environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Tmax Norm 40 

1'mil Norn 5

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030.

23A 1302, 
A30-3030,

Vf Nlax

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

K-70

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirelielits.  
Neither document 
was available for 
review.  

Document 
A 30-3030 specifies 
environnments, 
Al 1-4100 specifics 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environmlents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Vf Miil



NtSIV Position Switch

IIa.zar~d Itazard Value 

Rad Norm 53000 

Train Norm 10

Vacc

Integrity Strategy / Req. Topic 

Expedted Requirement 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
compotnent is suitable for the specified environment.

Actual Requirement

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-41O00 specifies 
qualification 
requirements.  
Neither docutent 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-41O00 specifies 
qualification 
requirements.  
Neither docultment 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specitfes 
qualification 
requtirements.  
Neither docutment 
was available for 
leview.

23A 1302, 
A30-3030,
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Tmax Norm 60

1) Norm

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statemelnt (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Ihmax Norm 90

EM! Norm

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified enviromnent.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Documnent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Documnent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

I)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither documlent 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,
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Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

I hinin Noth 10 Environmental Qualification 
Specification of the expected normal environtnent and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environttent.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Chemn Norin None Environmental Quali ficateion 
Specification of the expected nornmmal enviromnent a"td 
vendor statemnent (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No infortoation on 
chetnical 
environmtent.  
Assumne ntone

Doctumentt 
A30-3030 specifies 
envirolnments, 
A 1-4100 specifies 
qua( i ficat ion 
requirements.  
Neither document 
was available for 
review.  

D)ocumtent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A 30-3030 specifies 
envitontlents, 
A I I-A1100 specifies 

qualification 
requiretlents.  
Neither docutnent 
was available for 
review.  

l)ocunicnt 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 

requireements.  
Neither documlent 
was available for 
review.
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Multiplexer 

Integrity Strategv I Req. Topic 

I iiul d Hazard Value Expedied Requirement 

Chemi Norm None Environmental Qualification 
Specification of the expected normal environment and 

vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirement Actual R i Ln. Ref.  

23A5761-2.1.2-I,e 
(1123-4010)

CommensnI

No informlalion on 
cheinical 
environment.  
Assume none

Only references are 
available

Vf Min 

Vf Max

Tinin Norm 5

11 Norm

EM I Norm

I lmnax Norm 90 

Ihinin Norm 10

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CotC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for time specified environment.  

Environmental Qualification 

Specification of the expected normnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A576 1-2.1.2-I,e 
(1123-4010) 

23A576 1-2.1.2-I,e 
(1123-4010) 

299X7()0-071 
4.5.1.1.3a 

23A5761-2.1.2-I,e 
(H23-4010) 

23A5761-2.1.2-I,e 
(1123-4010)

10

60

Only references are 
available 

Only references are 
available 

Refcrences are 
given in section 2.2 

Only references are 
available 

Only references are 
available 

References are 
given in section 2.2 

References are 
given in section 2.2

299X700-O71
4.5.1.1.3b 

299X700-07 71
4.5.1.1.3b

10

K-74



Vacc

Rad Norim 300

Titax Norlm 40

Environmental Qualification 
Specification of the expected normal environlment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for tihe specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor slatement (e.g., ColfC or catalog data) that 
component is suitable for the specified environment.  

Environmenlal Qualification 
Specilication of the expected normal environtment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A5761-2.1.2-Ie 
(1123-4010) 

23A5761-2.1.2-Ie 
(1123-4010)

40

Only references are 
available 

Otly references are 
available 

References are 
given in section 2.2

299X700-07 I
4.5.1.1.3a
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Output ILogic Unit

Integrity Strategy / Req, Topic 

Hazard Value nxpedted Requirement 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CoFC or catalog data) that 
component is suitable for the specified environment.

Ilmin Norm 10 

Tmax Norm 40

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual ReQuirement Commttentts

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

D)ocutment 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocumnent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
tequirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,
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linHax Norm 90

Chem Norm None

P Nornim

Vf Min

Environmoeint Qualification 
Specification oli wv .•peeted normal environment and 
vendor statement (e.g., CoIC :)r catalog data) that 
component is suitable for the specified c:-irontoent.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030.

23A 1302, 
A30-3030,

No informnation on 
chemical 
environment.  
Assume none

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

l)ocunment 
A 30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither doculment 
was available for 
review.  

Document 
A .)-3030 specifies 
environlcj,', 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Docunent 
A30-3030 specifies 
environents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4(100 specifies 
quaiaification 
requirements.  
Neither document 
was available for 
review.
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Rad Nornt 

Vace 

Vf Max

300

Tinin Nortn 5

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g.. CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

l)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environtments, 
A 1.1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

A30-3030 s•lcifies 
cavironmnentS, 
A 11-4100 specifies 
qtualification 
requirements.  
Neither documnent 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,
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RCIC Equipment Area Temperature Sensor 

I ntegrily Strategy / Req. Topic 

lazard Hazard value Expedted Requirement 

I lnin Norm I 0 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirement Actual RuiMt. Ref. Coimmmtenits

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiretments.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requiremerlts.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

K-79

VfMin

Vf Max



Chem Norm None

Tmax Norm 40 

Trnin Norm 10 

Rad Normi 53000

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CoIC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

No information on 
chemical 
environment.  
Assume none

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030, 

23A 1302.  
A30-3030,

Docummment 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualilication 
requiremnents.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 speci fies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
A 1-410(0 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.
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EM I Norm 

Vacc 

11 Normi

limax Norm 90 Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Document 
A30-3030 speci fies 
environmnents, 
A 11-4100 specifies 

qualification 
requiretents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 speci fies 
qualification 
requitenments.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environtments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 13(2, 
A30-3030,
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RCIC SteanI Line Flow Sensor 

Integrity Strategy / Req. Topic 

ILinzard Hazard Value Expedted Requirement 

Rad Norm 53000 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Tinin Norm 10

P Norm

Actual Requirement Actual Rnt. RefL

23A 1302, 
A30-3030,

23A 1302, 
A30-3030.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

Conin ments

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
envirobtients, 
A 11-4100 speci fies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.
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Ifhnax Norm 90 

Tmax Normn 40

Vf Max

Environmental Qualification 
Specification of tile expected normal enviionment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment, 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of (ie expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Chein Normi None Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No information on 
chemical 
environment.  
Assume none

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither documnent 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-41100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.
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EN1I Norm

Ihniun Norm 10 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302.  
A30-3030,

23A 1302, 
A30-3030,
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Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Documnent 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Vacc 

Vf Min



RCIC Steam Supply Line Pressure Sensor 

Integrity Strategy / Req. Topic 

Haard Hazadm Value Expedied Requirement 

Ihtnax Norm 90 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environtnent.

Tmin Norm 10 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
conmponent is suitable for the specified environment.

53000 Environmental Qualification 
Specilication of the expected normal environment and 
vendor statement (e.g.. CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirement Actual Rqmt. Ref,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Documnent 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environunents, 
Al 1-4100 specifies 
plualification 

requiremnents.  
Neither document 
was available for 
review.  

Documuient 
A30-3030 specifies 
environments.  
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

K-85

Rad Norm

Comments



Environmental Qualification 
Specification of the expected nornal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Iltin Norm 10 

Tmax Norm 40

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

Vacc 

Vf Min

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

K-86

Document 
A30-3030 specifies 
environments, 
A] 1-4100 specifies 
qualification 
requiremlentls.  
Neither document 
was available for 
review.  

Documlnteu 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 

quatlification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither doctument 
was available for 
review.



Clihen Norn None

E1MI Notm 

P Norm

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environtental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
cotponpelt is suitable for the specified environment.  

Environmlental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

VIf Max Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

No information on 
chemical 
environtment.  
Assume none

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

D)ocunnent 
A30-3030 specifies 
environtnents, 
A 11-4100 specilies 
qualification 
requiremnents.  
Neither doctment 
was available for 
review.  

Docutnent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
quali fication 
requirements.  
Neither document 
was available for 
review.  

I)ocument 
A30-3030 specifies 
environlmentls, 
A 11-4100 specifies 
qualification 

requiremnents.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environmntenlts, 
A 11-4100 specifies 
qualification 
requirements.  
Neither docuttent 
was available for 
review.

K-87



RCIC Turbine Exhaust Pressure Sensor 

Integrity Strategy / Req. Topic 

I llazard Vaheu Expedied Requirement 

Vacc Environmental Qualification 
Specification of t(ie expected nornmal environment and 

vendor statement (e.g., CofC or catalog data) that 

component is suitable for the specified environment.

Tinax Norm 40

Vf Miin

Actual Requirement Actual Rq L. Ref.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statemnent (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

Coimments

l)ocument 
A30-3030 specifies 
environtments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither docutent 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
reqluiremlents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremlients.  
Neither document 
was available for 
review.

K-88



Train Norm 10

1) NoMI

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g.. CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Ifinax Norm 90 

I hrir Normm 10

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified enviromnent.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A I1-4100 specities 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 

requirements.  
Neither document 
was available for 
review.  

Documnent 
A30-3030 specifies 
environments, 
A 11-4100 speci ties 
qualification 
requireinenls.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

K-89



Rad Norm 53000

Cheml Norn None

EN1I Norm 

Vf Max

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g,, CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No information on 
chemical 
environment.  
Assume none

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

D)ocument 
A30-3030 specifies 
environments, 
A 1-4100 specifies 

qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 

qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 speci fies 
qualification 
requirements.  
Neither document 
was available for 
review.

K-90



Reactor Building / Fuel Handling Area Exhaust Radiation Sensor

Inlegrity Strategy / Req. Topic 

Iazard Value Expedted Requirement 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qumalification 
Specification of the expected norimal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Run. Ref.,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A I 1-4 100 specifies 
qualification 
requtiretmenlts.  
Neither document 
was available for 
review.  

Document 
A 30-3030 specifies 
environments, 
At 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environmenlts, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

K-91

Vacc

Vf Max

P Norm

Comments



Ihinax Norm 90 

Ilnin Norm 10

Rad Norn 3000

Chem Norm None

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment an(d 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statetnent (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) (hat 
component is suitable for the specified environment.

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No information on 
chemical 
environment.  
Assutme none

Document 
A30-3030 specifies 
environmtents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environtnents, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 
requiretnents.  
Neither document 
was available for 
review.

K-92



Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Tinax Norimi 40 

Tmuin Noerin 10

Environmental Qualification 
Specification of the expected nornial environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmuental Qualification 
Specification of the expected normal environment aind 
vendor statement (e.g., ColfC or catalog data) Ihat 

component is suithable for the specilied environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 speci lies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualiication 
requireinenls.  

Neither doctinment 
was available for 
review,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

K-93

EhIl Norm

Vf Miin



Reactor Miode Switch 

Integrity Strategy / Req. Topic 

d Ilazard Value Expedued Reuirement 

Tmax Norm 40 Environnental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specilied environment.

Trnin Norm 5 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirement Actulu R1 nit. Ref.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

CommntsnnI

l)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review, 

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiretments.  
Neither document 
was available for 
review.

K-94

F

Rad Normn 300



Environmental Qualification 
Specification of tie expected normal enviionment and 
vendor statement (e.g., CofC or catalog data) that 
COmponent is suitable for the specitied environment.  

Environmnental Quailification 
Specification of the expected normal environmnent and 
vendor statement (e.g., CofC or catalog data) that 

component is suitable for thie specified environment.

t hoax Norin 90

Chelm Norm None

Environmental Qualification 
Specification of the expected nortmal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for thie specilied environment.

Environnlental Qualification 
Specification of the expected norimal environment and 
venmdor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030, 

23A 1302, 
A30-3(030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No infornalion on 
cheimmical 
environiiment.  
Assume none

Vf Min 

11 Norm

K-95

l)ocument 
A30-3030 speci ties 
environments, 
A 11-4100 speci lies 

qtUalification 
reqliretnenls.  
Neither docuitment 
was available for 
review.  

Docuttment 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualificalion 
reqluiretmetnts.  
Neither document 
was available for 
review.  

D)ocutnent 
A30-3030 specifies 
environnienls, 
A 11-4100(0 speci fies 
qualification 

requirelments.  
Neither document 
was available for 
review.  

I)ocumlient 
A30-3030 specifies 
environimelnts, 
A 11-4100 specifies 
qualificatiion 

requirements.  
Neither document 
was available fior 
review.



EMI Norm

Itnin Norm 10 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., ColC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

K-96

Documnent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
quali fication 
requiremnents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.  

Docutnent 
A30-3030 specifies 
environmnents, 
A 11-4100 speci fies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Vacc 

Vf Max



Reactor Water Level Sensor

Integrity Strategy / Req. Topic 

Ilia/ard Value Expedled Requirement 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Ttain Norm 1(0

I hmin Norm 1 0

Environmental Qualification 
Speci fication of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Re(auincment Actual Rumt. Ref.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

l)ocument 
A30-3030 specifies 
environmtents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available lor 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environiments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

K-97

Vacc



Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Ilmax Norm 90

Tinax Norn 40

Enviionmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., ColC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-4(100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocunment 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environlments, 
Al 1-4(100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

K-98

Vf Min

Rad Norm 3000



Environmental Qualification 
Specification of the expected nornal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nornal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Chemo Norun None Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified enviroimnent.

Environtoental Qualification 
Specilication of the expected norinmal enviionnent and 
vendoi statemnent (e.g., CofC or catalog data) that 

component is suitable for the specified environmnent.

23A 1302, 
A30-3030,

23A 1302,
A 30-3030,

23A 1302, 
A30-3030,

No iiiformnation on 
chenmical 
environmleni.  
Assume none

23A 1302, 
A30-3030,

EM I Norm 

Vf Max

K-99

l)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirenmenis.  
Neither document 
was available for 
review.  

Docutment 
A30-3030 specifies 
environlmients, 
A 11-4 100 specifies 
qualification 
requiremenls.  
Neither docuiment 
was available for 
review.  

l)ocumnent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
(1u.aliticalion 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
eiviyromnmitents, 
A 11-4100 specifies 
qualification 
requirelments.  
Neither documlenmt 
was available for 
review.

11 N ilnl



Remote Multiplexer Unit

I-Imax Norln

Integrity Strategy / Req. Topic 

Hazard Value Expedted Requirement

90

Train Norm 10

Vf Min

limin Norm 10 

Tiuax Norm 40

Rad Normo 53000

Chem Norln None

EMII Norm

Environmental Qualification 
Specification of the expected normal environment and 
vendor statetuent (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environtment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statetnent (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environtuental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirement

90

Actual Rumi. Ref, 

299X700-07 I 
4.5.1.2.7b

10 299X700-07 I
4.5.1.2.7a

23A5761-2.1.2-I1e 
(H23-4010)

10

40

299X700-07 I 
4.5.1.2.7b 

299X700-07 I
4.5.1.2.7a 

299X700-070
4.5.1.2.8d

2000

23A5761-2.1.2-I,e 
(1123-4010)

No information on 
chemical 
environment.  
Assume none

23A5761-2.1.2-Ie 
(1123-4010)

References are 
given in section 2.2 

References are 
given in section 2.2 

Only references are 
available 

References are 
given in section 2.2 

References are 
given in section 2.2 

References are 
given in section 2.2 

Only references are 
available

Only references are 
available

K-100

Comments



Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statemient (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A5761-2.1.2-I,e 
(1123-4010) 

23A5761-2.1.2-I,e 
(1123-4010) 

23A5761-2.1.2-I1e 
(H23-40 10)

Only references are 
available 

Only references are 
available 

Only references are 
available

K-101

Vacc

11 Norm

Vf Nlax



Integrity Strategy / Req. Topic 

Expedled Requirement 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified enviromnent.

Actual Requirement

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Connells

D)ocumlent 
A30-3030 specifies 
envirolnments, 
A[ 1-41(00 specifics 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
envirtotnments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

K- 102

MIR Area Temtperalture Sensor 

I l xazard VNalue 
thnax Norm 90

Rad Norm 3000

Vacc

Acltal Runit. Ref.



Vf Max 

Vf Min 

ENII Norm

Tirin Nomto 10 Environmlental Qualification 
Specification of time expected normal environment and 
vendor statement (e.g., CofC or catalog data) thai 
component is suitable for the speci flied environment.

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is sunitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CoIC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
conmponent is suitable for the specified environmnent.

Documnent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiretlents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environlents, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 

quali fication 
requirements.  
Neither document 
was available for 
review.  

I)ocument 
A30-3030 specifies 
environmtients, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither (docuient 
was available for 
review.

23A 1302.  
A30-3030.

23A 1302, 
A30-3030,

K-103

23A 1302, 
A30-3030,



Cheln NorI None

Hmnin Norm 10 

Tmax Norm 40

P Nortn

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 13302, 
A30-3030,

No information on 
chemical 
environlenlt.  
Assume none

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available lor 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qulUi fica•tion 

requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 1-4l100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.
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RIlR Pump Discharge Pressure Sensor

Integrity Strateay / Req. Topic 

I lazard Value Fpedted Requirement 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the speciflied environment.

Ttnax Norm 40

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirement

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

aard 

Vacc

23A1302, 
A30-3030,

K-105

D)ocument 
A30-3030 specifies 
environments, 
A 11-4(100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 speci fies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither doctmentl 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.

Rad Norm 3000

Actual Rawlm. Ref Comments



Tinin Norm 10

P Nortm

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g.. CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

I lmoin Norm 10

EMI Nomi

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the speci fied environment.

23A 1302, 
A30-3030.

23A 1302, 
A30-3030,

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
tequirements.  
Neither docutment 
was available for 
review.  

Doctument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualilication 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

K-106



Environmental Qualification 
Speciicalion of the expected normal environlnent and 
vendor siatebneni (e.g., CofC or catalog data) that 
componeni is suitable for the specified environment.  

Environmentad Qualification 
Specification of tie expected normal environment and 
vendor statement (e.g., CofC or catalog datta) that 
component is suitable for the specified environment.

I hnax Norm 90

Chem Norm None

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) thai 
component is suitable for the specifiled environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 

cotmponent is suitable for the specified environment.

23A 1302, 
A 30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-30)30,

No information oil 
chemical 
envirotnment.  
Assume none

Vf Max

K- 107

Document 
A30-3030 specifies 
environlllents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

I)ocunlent 
A30-3030 specifies 
environmients, 
Al 1-41 00 specifies 
(Iualificalion 
requirements.  
Neither document 
was available for 

review.  

Documnent 
A 30-3030 specifies 
envirolntents, 
A 11-41100 specifies 
qualification 
requiremietlis.  
Neither document 
was availafble for 
review.  

Document 
A30-3030 specifies 
enviroltlnents, 
Al 1-41100 speci fies 

qualification 
requ iremnents.  
Neither document 
was available for 
review.

Vf Min



Start-up Range Neutron Detector 

Integrity Strategy / Req. Topic 
Hzr Hazard Value Expedled Reuireen Actual Requirement

Vacc

ENII Norm

Tmuax Norin

Train Nor n

P Norm

Ihnax Norm

Cliemi Nortt Reactor 
coolant

V f Max

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal envimnment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified envitronment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 

Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
venidor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

302 C

1.033 Kg/cm2 abs

Actual Rqmt, Ref.  

22A8477-1.5.2-ac, 
to.ee,gg 

22A8477-1.5.2-ac, 
m,ee,gg 

22A8477-2.4.2.10 e

Commnintts

Only references are 
available 

Only references are 
available

Ambient 
Temperature

22A8477- 1.5.2-a,c, 
tnCe,gg 

22A8477-2.4.2.10 h

Only references are 
available 

Operating pressure

22A8477- 1.5.2-ac, 
11,Ce,gg

Only references are 
available

22A8477- 1.5.2-ac, 
mn,ee,gg 

22A8477-1.5.2-a,c, 
mIee,gg

Only references are 
available 

Only references are 
available

K-108



Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environtment and 
vendor slatetnetnt (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Only references are 
available

22A8477-1.5.2-ac, 
mm,ece,gg 

22A8-477-2.4.2.10 b Gamtmna 
Fhlux-Operaling

Only references are 
available

22A8477-1.5.2-a,c, 
tmm,ee,gg

K- 109

Vf Min 

Rad Norm

Ilini Norm

8E8 R/h (Galnnia)



Start-up Range Neutron Preamplifier 

Integ•rity Strategy I Req. Topic 

r Hazard Value Expedted Requirement 

Vf Nax Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 

component is suitable for the specified environment.

Trint Norm 10

P Normn

I hrtax Normo 90

I Imin Norm 10

Vf Min

Tmax Norm 40

Rad Norim 3000

Actual Requirement

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Rimt. Ref.  

22A8477- 1.5.2-a,c, 
m,ee,gg 

22A8477- 1.5.2-a,c, 
1,nee,gg 

22A8477-1.5.2-ac, 
tueegg 

22A8477- 1.5.2-a,c, 
m,ee,gg 

22A8477-1.5.2-ac, 
m,ee,gg 

22A8477- 1.5.2-ac, 
tuCeeCgg 

22A8477- 1.5.2-a,c, 
tu,eegg 

22A8477-1.5.2-a,c, 
tu,ee,gg

Only references are 
available 

Only references are 
available 

Only references are 
available 

Only references are 
available 

Only references are 
available 

Only references ate 
available 

Only references are 
available 

Only references are 
available

K-110

Comments



Cheml Noro None

ENII Nornm

Vacc

Environmental Qualification 
Slpecification of the expected normal environment and 
vendor statement (e.g., CofC or catalog dlata) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environtlent.  

Environmcntal Qualification 
Specification of ihe expected notrtmal environtottent and 
vendor statement (e.g., CofC or catalog data) that 
component is sUitable for the specified environment.

22A8477-1.5.2-ac, 
1t1 ecegg 

22A8477- 1.5.2-a,c, 
mtece,gg 

22A8477-1.5.2-a,c.  
ttt.eegg

No inflormaltion Ott 
chetmical 
environmtlent.  
Assuttme none

Only ieferences are 
available

Only references are 
available 

Only references are 
available

K-Ill



Steam D)ome Pressure Sensor

Integrity Strategy / Req. Topic 
ttazard Value Expedted Requi6rernen 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for 1he specified environment.

Environmental Qualification 
Specification of the expected nortoal environtment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environmoent and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirement Actual Rmnl. Ref.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Docuoment 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualificalion 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4l100 specifies 
qualification 
requirements.  
Neither docunment 
was available for 
review.

23A 1302, 
A30-3030,

K- 112

P Norm

Vf Max 

Vf Miin

Comments



Train Norm 10

Chem Norm None

Timax Norm 40

Vacc

Environmental Qualification 
Specification of the expected nornmal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected nornmal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No information on 
chemical 
envi rotituent.  
Assume none

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 

qualification 
require ilenls.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environlents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither docutment 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 

qualification 
requirements.  
Neither document 
was available for 
review.

K-1 13



Ilinmin Norm 10

Rad Norm

EMI Norm

3000

Environmental Qualification 
Specificati on of ihe expected normal environment and 
vendor slatement (e.g., CofC or catalog data) that 

component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

limax Norm 90 Environmental Qualification 
Specification of the expected normal environment and 
vendor statemnent (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualificat ion 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

K-I 14



Suppression P'ool L evel Sensor 

Interity Strategy / Req Topic 

Hazard Illazard Value Expedled Requirement 

Tmax Norm 40 Environmental Qualification 
Specifi cation of the expected normal environmtent and 
vendor statement (e.g.. CofC or catalog data) that 

cormponent is suitable for the specified environment.

Tmrin Norm 10}

I Imax Norm 90

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog datla) that 
component is suitable for the specified environment.

Actual Requiretuenl

23A 1302, 
A30-3030.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Commtttents

D)ocument 
A30-3030 specifies 
environtments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4 1(00 specifies 
quadlifcation 

reqtuiremuenlts.  
Neilher document 
was available for 
review.  

Docutment 
A30-3030 specilies 

environments, 
A 11-4100 speci lies 

qualification 
reqtiretmenlts.  
Neither docuttment 
was available for 
review.

K- 115



Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CoWC or catalog data) that 
component is suitable for the specified environment.

Ihnin Norm 10

Chein Norm None

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No information on 
chemical 
environment.  
Assume none

Vf Max

K- 116

Document 
A 30-3030 speci fies 
environments, 
A 11-4100 speci fies 
qul,'ification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 1-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Rad Norn 3000



Environmental Qualification 
Specification of the expected normnal environment and 
vendlor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected nortoal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmoental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected nomnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Doctument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
reqtnirements.  
Neither document 
was available for 
review.  

Docuiment 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
envirotnents, 
A 11-4100 specifies 
qualification 
requiremtents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiretneeits.  
Neithen docutmtent 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

K-I 17

P Norm

ENII Norm

Vacc

Vf Min



Trip ACtutor

SHazard Value 

Tmnax Norm 40

Vf Min

lntegrity Strategy / Reo. Topic 

Expedied Requirement 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Rcquirement Actual Rlnl. Ref.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of tie expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statemlent (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

P Nortn
23A 1302, 
A30-3030,

Comtmtenis

Document 
A30-3030 specifies 
environtments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither docutment 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

K-118



Itniax Norm 90 

Itmimi Normi 10

Rad Norm 300

Chemli Norlm None

Environmental Qualification 
Specification of the expected normal environmtent and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Enviromnental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., ColC or catalog data) that 
comnponent is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

No information on 
chemical 
environment.  
Assume none

D~ocumoent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4(100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

DOCUmenti 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.
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Vacc

Tmnin Noru 5 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g.. CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Document 
A30-3030 specifies 
environments, 
A 11-4(100 specifies 
qtualification 
requirements.  
Neither docttment 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremtents.  
Neither document 
was available for 
review.  

Documnent 
A30-3030 specifies 
environments, 
A 11-4(100 specifies 
qualification 
requi rements.  
Neither document 
was available for 
review.  

D)ocumnent 
A30-30301 specifies 
environments, 
Al 1-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,
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23A 1302, 
A30-3030,

EMI Norm

Vf NMax



"Trip Logic Unit

liHazard Value 
Ihinin Norm I10

Rad Nolrm 300 

Tmax Norm 40

Integrity Strategy / Req. Topic 

Expedted Requirernent 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CoIC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requireinent

23A 1302, 
A30-3030.

23A 1302, 
A 30-3030,

I)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

I)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremetits.  
Neither document 
was available for 
review.

23A 1302.  
A30-3030,
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Tmin Norm 5 

I Imax Norm 90

VfhNin

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Chem Normn None Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302.  
A30-3030, 

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302.  
A30-3030,

No information on 
chemical 
environment.  
Assume none

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.
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ENII Norm
23A 1302.  
A30-3030, 

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of ihe expected normal environment and 
vendor statemtent (e.g., ColC or catalog data) that 
component is suitable for the specified environment.  

Environmuental Qualification 
Specification of the expected ttotnnal environiment and 
vendor statement (e.g., CofC or catalog data) that 
coimponent is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,
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Documnent 
A30-3030 specifies 
environments, 
A 11-41100 specifies 

qtal ificalion 
requirements.  
Neither document 
was available for 
review.  

Documuent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environmnents, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither documient 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environiments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

V\f Max 

P Noln



Turbine Control Valve Oil Pressure Sensor

Integrity Strategy I Rea. Topic 

I lazard Value Expedied Requirement Atual RqiL. RE

Tmax Norm 60

Tmnin Norm It0 

Ihnax Norm 90

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected nonnal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

D)ocumnent 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
quali fication 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030.
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Environmental Qualification 
Specification of the expected normoal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Ilmin Norm 10 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., ColC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environlnent and 
vendor slatentent (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Documnent 
A30-3030 speci fies 
environnments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
retluirelments.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

K-125

Vf Min

Vacc

Vf Max



Rad Norm 53000

Chem Normn None

EMI Norim 

I Norm

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of t(fe expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030.

23A 1302, 
A30-3030,

No information on 
chemical 
environment.  
Assume none

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 

qualification 
requirements.  
Neither document 
was available for 
review.  

Docutment 
A30-3030 specifies 
environtnents, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

K-126



Turbine Stop Valve Position Sensor

I la d Izard Value 

Ilmmax Norm 90

Rad Norm 53000

Chemn Norm None

Integrity Strategy / Req. Topic 

Expedted Requirement 

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment andt 
vendor statement (e.g., CotC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Actual Requirenient Actual Runit. Re. Commntnsn

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A3(0-3030,

No information on 
cheomical 
envvironllmient.  
Assumlle lone

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requiretnents.  
Neither document 
was available for 
review.  

Documnenlt 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
reqtfiremeats.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qual ification 
requirements.  
Neither document 
was available for 
review.
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Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Tmax Norm 60 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Ttnin Norm 10 Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-33030,

Document 
A30-3030 specifies 
environments, 
Al 1-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Documtent 
A30-3030 specifies 
environments, 
Al 1-41100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requlirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-30}30,
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EMI Norm
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Vf Max

Ihniin Norm 10 Environmental Qualification 
Specification oftihe expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

23A 1302, 
A30-3030,

Environmental Qualification 
Specification of the expected normal envitontment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.  

Environmental Qualification 
Specification of the expected normal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environtent.  

Environmental Qualification 
Specification of the expected nornmal environment and 
vendor statement (e.g., CofC or catalog data) that 
component is suitable for the specified environment.

Docutntit 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requtirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,
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23A 1302, 
A30-3030,
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P Norm



Appendix L: Accident Environment Strategies, Requirements, & Comparison with Specifications 

Note the following abbreviations used in this appendix.  

Chem Acc Chemical accident environment 

Duration Required post accident operating time (hours) 

Hmax Acc Maximum accident humidity (%RH) 

Mechanical Accident mechanical hazards 

Pmax Acc Maximum accident pressure (kg/cm12 ) 

Rad Beta Acc Maximum accident beta radiation environment total integrated dose (Rad) 

Rad Gamma Acc Maximum accident gamma radiation environment total integrated dose (Rad) 

Tmax Acc Maximum accident temperature (MC)

L-I



A11RN0 detector

Intmerity Strategy / Req. Topic 

I lazard Value Expedted Reauiremnenl Actual Requirement
Clhem Ace None

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D~octument 
A30-3030 specifies 
environtnenis, 
Al 1-4100 specifies 
qualification 
iequirlelels, 
Neither document 
was available tor 
review.  

Document 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 
requiremnents.  
Neil her document 
was available lor 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualificalion 
reqluirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-2

UI Lizard

D)uralion 2400

Ilmnax Acc

Actual Raint. Ret'.



Mechanical None

The design basis is 
that I&C equlsipment 
sublject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to tlls is 
that laihlre is 
assutmed when tile 

nay be expostile tO 
Beta, thus potential 

Beta dose is not 
consideted.  
Integrity design 
Must accoulIll for 
the assullted 
failures.

23A 1302, 
A30-3030,

Ilnmax Acc

Document 
A30-3030 specifies 
lnvi lOnllienlts, 

A 11-4100 specifies 
qualification 
requirelnenls.  
Neither docunent 
was available for 
review.  

Document 
A30-3030 specifies 
environlments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

DocuInent 
A30-3030 specifies 
envi 1ilnlients, 
A 11-4100 specifies 

qualification 
requirements.  
Neither document 
was available Ior 
review.

Rad Beta Acc

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,
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Environmental Qualilication

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302.  
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

Neutron detector 
radiation 
requirements muost 
be the same as 
functional 
requirements.

23A 1302, 
A30-3030,

Document 
A 30-3030 speci ties 
environmlents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither docuiment 
was available lIr 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-4

Rad Galnlma 
Acc

Tmax Acc



APRNI 'reaml)lifier

Integrity Strategy / ReQ. Topic 

Hazard Val=e Expedted Requirement 

None

2400

I littax Ace 100

Actual Requirement

23A 1302, 
A30-3030,

Chem Ace 

Dulafion

Environtental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

)OCLIIellt 

A30-3030 specifies 
environments, 
Al -4100 specifies 

qualification 
requirements.  
Neither document 
was available for 
review.  

I)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 

qualification 
requiremuents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environtments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-5

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

Actual Rqmt, ReL omet



Mechanical None
23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
subject to the 
mechanical 
environment is 
a.ssLlned to fail. A 
correlary to this is 
that failure is 
assumed when the 
nay be exposure to 
Beta, thus potential 

Beta (lose is not 
considered.  
Integrity design 
mnst account for 
the assumled 
failures.

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Docuimtent 
A30-30()3 specifies 
environments, 
A I1-4100 specifies 
qualification 

requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Pinux Ace

Rad Beta Ace
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Environmental Qualification

Environtental qua)lifiCationl per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiiation 
requiremttents are 
very conservative 
because they 
flssuttlne that tile 
(lose rate remnains 
-it the highest value 
over the entire 
duration of the 
event. The 
requtiretents could 
be significantlly 
reduced if 
!lecessa Y.  
Radiation 

requiretments, 
however, assumne 
no ldegraded core 
as this is a beyond 
design basis 
condition.

Do)Outmnent 
A30-3030 specifies 
environnments, 

Al 1-41100 specifies 
qualification 
requiretments.  
Neither doCulllment 
was available for 
review.

Environtmental Qualificltion 
Environttental quali fication per Reg. Guide 1.89 for the 
specified envirotntmtent.

23A 1302, 
A30-3030,

l)ociument 
A30-3030 specilies 
environttlents, 
Al 1-4100 specifies 
qualificalion 
requirebnents.  
Neither docuintelt 
was available for 
review.

L-7

Rad Gatnna 
Ace

Triax Ace 120

2160



AIIRNI Processor 

Integrity Strategy / Req. Topic 

Hazard Hazard Value A Expedted Requirement 

Chem Ace None

Ilmax Ace 90

Actual Requirement Actual Ruml. Renf.

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environtental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030.

Comment

D)ocumnent 
A 30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiretments.  
Neither doctnient 
was available for 
review.  

Documenl 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiretments.  
Neither document 
was available for 
review.  

D)ocutntIl 
A30-3030 specifies 
environtments, 
A 11-4100 specifies 
qua'li fication 

requirements.  
Neither document 
was available for 
review.

L-8

l)uration 2400



Mechanical None

The design basis is 
that I&C equpipment 
subject to the 
mechanical 
environment is 
assutmed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be esposure to 
Beta, thus potential 

Bela dose is not 
considered.  
Integrity design 
Inust account for 
the assumed 
failures.

23A 1302, 
A30-3030,

Inlax Acc

Documnent 
A30.3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requi remnents.  
Neil her documtnent 
was available for 
review.  

Document 
A30-3030 specities 
Ct)vironlileins, 
Al 1-4100 speci ies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Docutnent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 

qualification 
re(lUireilnenls.  
Neither docutent 
was available for 
review.

Rad Beta Ace

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

L-9



2160 Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requiremnents are 
very conservative 
because they 
assume that the 
dose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requiremoents could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Documlnent 
A30-3030 specifies 
environments, 
Al 1-4t100 specifies 
qualification 
requirements.  
Neither docutment 
was available for 
review.

Tinax Ace 50 Environmental Qualification 
Environtmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Documlent 
A30-3030 specifies 
environlnents, 
A 11-4100 specifies 
qualificalion 

requirenments.  
Neither document 
was available for 
review.

L-10

Rad Gamma 
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Bypass Switches

Intedrily Strategy / Req. Topic 

tlazard Vialue Ex'pedied Reuitdrement 

None

2400

Iliuax Acc 90

Aclual Ruml. Ref.

23A 1302, 
A30-3030,

Environiient al Qualification 
Environmental qualification per Reg. Guide 1.f9 for the 
specified envitonmeni.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for tlie 

specified environmeiti.

23A 1302, 
A30-3030.

D~ocumuent 
A30-3030 specilies 
environmnenls, 
A 1-4100 speci ties 
qualification 
requirements.  
Neilher document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environmnents, 
A I1-4100 specifies 
quli fication 
requirerIenIS.  
Neither document 
was available for 
review.  

I)oclnlenllt 
A30-3030 specifies 
erlviroilinetils, 
A 11-4 100 specifies 

qualification 
reiliriellcilels.  
Neilher document 
was available for 
review.

23A 1302, 
A30-3030,

L- 11

C'hemn Acc

)tUralioi

Acltual lReqruirelm,. Comments



Mechanical None

The design basis is 
that I&C equipilenlt 
sulbject io tile 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
must account for 
the assumed 
failures.

23A 1302, 
A30-3030,

Pmax Ace

Docuiment 
A30-3030 specifies 
environmnents, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Docuiment 
A30-3030 specifies 
environmlents, 
Al 1-4100 specifies 

qmalilication 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
ellvironiullents, 
A 11-4100 specifies 
qualification 

requirements.  
Neither document 
was available for 
review.

Rad Beta Ace

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

L- 12



Environmentad Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302.  
A30-3030,

Radiation 

requiremients are 
very conservalive 
because they 
assume that the 
(lose rate relmains 
at fhe highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

I)ocunietit 
A30-3030 speci fies 
environtments, 
A 11-4 100 specifies 
quali ficat ionl 

requirettielets.  
Neither docutmient 
was available for 
review.

Timax Ace 50 Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D~ocumtent 
A30-3030 speci fies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-13

Rad Gaiiia 
Acc

2160



Bypass Unit 

Integrity Strategy / Req. Topic 

r I lazard Value Fxpe(Ited Requirement 

Chem Ace None

D)urationi 2400

I nmax Ace 90

Actual Requirement Actual Rgmlk Ref.

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D)octument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Doctument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualifica•tion 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-14



Mechanical None

The design basis is 
thai I&C equpipnieni 
subject to [lie 
mechanical 
environulieni is 
assumed to fail. A 
correlary to this is 
that failure is 
assuloed when the 
may be exposure to 
Beta, thus potential 

Beta (lose is not 
considered.  
Iitegrity design 
timuist account for 
the assumed 
failures.

23A 1302, 
A30-3030,

I 'iuax Ace

Documenl 
A30-3030 specifies 
environments, 
A l -41100 specifies 
qiIali fialtion 
requiremienls.  
Neilher doculnenl 
was available for 
review.  

Docunment 
A30-3030 specifies 
environileiils, 
A l -4 1(0( specilies 
qualification 
requiremienis.  
Neither document 
was available for 
review.  

Docunment 
A30-3030 specifies 
environiiienls.  
A 11-410(0 speci lies 
qualiicaltion 

irielnients.  
Neilher documnent 
was available for 
review.

Rad Ieta Ace

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

L-15



2160 Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
because they 
assume that the 
(lose rate remains 
at the highest value 
over the entire 
duration of the 
eventt. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requireuments, 
however, assunle 
no degraded core 
as this is a beyond 
design basis 
condition.

Documttent 
A30-3030 specifies 
environments, 
Al 1-4100 speci fies 
qualification 
requirements.  
Neither document 
was available for 
review,

TI'llax Acc 50 Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

l)ocunment 
A30-3030 specifies 
environtments, 
A 11-4100 specifies 
qualification 

requiretnents.  
Neither document 
was available for 
review.

L- 16

Rad Gannna 
Acc



Channel Nianijal Trip Switch

Chem Acc

lmegfrity Strategy I Req Topic 

IHaizard Value Expedled Requirement 

None

l)uration 2400 

Itmax Ace 90

Actual Requtirement Actual Rml. Ref.

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Documient 
A 30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

I)ocunient 
A30-3030 specifies 
environments, 
A 11-4100 speci lies 
qttalificalion 
requirements.  
Neither document 
was available for 
review.  

D)ocumernt 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requi rements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L- 17

Comments



Mechanical None

The design basis is 
that I&C equpipment 
subject to the 
mechanical 
environtment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 
Beta dose is not 
considered.  
Integrity design 
must account for 
the assumed 
failures.

23A 1302, 
A30-3030,

Pimax AcC

Document 
A30-3030 specifies 
environments, 
Al 1-410(0 specifies 
qualification 
requiremttents.  
Neither document 
was available for 
review.  

D)ocumnent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
quali fication 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Rad Beta Ace

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

L- 18



Environmental QualificatiOn

Environmental qualification per Reg. Guide 1.89 for ihe 
specified environmlent.

23A 1302, 
A30-3030,

Radiation 
requlirements are 
very conservative 
because they 
assume that the 
(lose rate remains 
at the highest value 
over the entire 
dutation of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requtiremnents, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

D ocumoent 
A30-30}30 specifies 
en vicoiltenls, 
A 11-4 100 specifies 
qualification 
requiremnenls.  
Neither docutmnent 
was available for 
review.

Trinax Ace 50 Environmental Qualification 
Environinental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D)ocument 
A30-3030 specifies 
environmstents, 
A 1-4100 specifies 
qualilicalion 
requireiments.  
Neither document 
was available f or 
review.

L- 19

Rad Gainiia 
Ace

2160



Condensate Storage Tank Level Sensor 

Integrity Sirategv / Reqc Topic

Actual RequirementHazard Value Expedted Requirement 

None

IlImax Ace 100

Actual Rgnt. Ref. Coimimentls

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmuental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environlmenls, 
A 11-4100 specifies 
qualification 
requirements.  
Neilther document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
Cluadificallion 

requirements.  
Neither document 
was available for 
review.  

Document 
A 30-3030 specifies 
environments, 
Al 1-4100 specifies 
qlualification 

requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-20

Chein Acc

l)uration 2400



Mechanical None

23A 1302.  
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
tha'1t I&C equpipment 
subject to Ihe 
mechanical 
environmuent is 
assumed to fail. A 
correlary to this is 
that failure is 
assutned when Ihe 
may be exposture to 
Beta, thus potential 

Bela dose is not 
considered.  
Integrity design 
most account Ifor 

the assumed 
failures.

Document 
A30-3030 specifies 
environlments, 
A l -4 100 specifies 
qualificalion 
requirements.  
Neither documenl 
was available Ior 
review.  

l)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments.  
Al 1-4100 specifies 
qtualificalion 
requirements.  
Neither document 
was available for 
review.

Pmiax Ace

Rad Beta Ace

L-21



21600 Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for fhe 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
because they 
assuame ihat tile 
(lose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Document 
A30-3030 specifies 
environtments, 
A 11-4100 specifies 
qualification 
requiretnents.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D)ocumnent 
A30-3030 specifies 
environlmtentts, 
A 11-4100 specifies 
qualification 
requirelnents.  
Neither document 
was available for 
review.

L-22

Ratd Ganmmna 
Ace

Tiitax Ace 120



Condenser Vacuum Sensor

I 1taard Value Expedied Reqouirement Actual Reauirement

Chem Ace None

23A 1302, 
A30-3030,

Duration 2400

II nax Acc 100

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

lIocunlent 
A30-30{30 specities 
eiiviro[illicilts, 

Al 1-4 100 specifies 
qu allficat ionl 

requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specities 
environments, 
A 11-4 100 specifies 
qualification 
requtiremtelntS.  
Neither document 
was available for 
review.  

Documlent 
A30-3030 specifies 
enlV ironmlents, 

A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available tor 
review.

23A 1302, 
A30-30)30,

L-23

LLALd Commiiients



Mechanical None
23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for lie 
specified ervironment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C equipinent 
subject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 

that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta (lose is not 
considered.  
Integrity design 
moust account for 
tIe assumed 
fai lures.

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 

qualification 
requirements.  
Neither d(ocument 
was available for 
review.  

D)ocumnent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 

qualif ication 
re tllirenlenis.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither docuiment 
was available for 
review.

'in'ax Ace

Rad Beta Acc

L-24



Rad Gamma 2160 Environmental Qualification 
Ace 

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030.

Radiation 
requireiments are 
very conservative 
because they 
assume that the 
dose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, asstme 
no degraded core 
as this is a beyond 
design basis 
condition.

Documnent 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Environmnental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 

specified environment.
23A 1302, 
A30-3030,

D)ocumIent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-25

"1'max Ace 120



Core Flow Sensor

hnlegrity Strategy / ReQ. Topic 

I lizard Value Expedted Requirement 

None

Actual Requirement Actual RnILt, Ref, Comments

23A 1302.  
A30-3030,

2400

Ilmax Ace 100

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environnments, 
A 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-26

Chem Ace

Duration



Mechanical None
23A 1302, 
A30-3030,

Environmental Qualificalion 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030},

The design basis is 
that I&C eqtpipinptenl 
subject to the 
imechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
Inay be exposuile tO 

Betl, thus potential 
Beta d(ose is not 
considered.  
Integrity design 
inusist accouil for 
the assumed 
failures.

l)ocumiuent 
A30- 3030 speci lies 
eliviroiIlicllIs, 
A 11-4 100 speci fies 

qualf i ical ion 
requirelnents.  
Neither (locument 
was available tbr 
review.  

D)ocunment 
A30-3030 specifies 
eilvillonlenils, 
Al 1-4 100 specifies 

qualificaliolln 
requirelintCns.  
Neilher documiient 
was available for 
review.  

D)ocumlent 
A30-3030 specifies 
environmllents, 
A I 14100 speci fies 
qualificatlioll 
requirements.  
Neither doculment 
was available for 
review.

;inax Acc

Rad Bela Acc

L-27



2160 Environmental Qualification

Etvirontental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030.

Radiation 
requirements are 
very conservative 
because they 
assume that the 
dose rate retmains 
at the highest value 
over tile entire 
duration of the 
event. TFile 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Dloctltlent 
A 30-3030 specifies 
environmuents, 
A 11-4 100 specifies 
qualification 
requiretneius.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.

L-28

F

Rad Gammnia 
Ace

TImax Ace 120



CRI) Water Header Pressure Sensor 

Integrity Strategy / Req Topic

I!laiard Value Expedied Reul rem,.ent Actual Requirement

C(hem Acc None

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.99 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A I1-4 I00 specifies 
qualificationi 

requirements.  
Neither document 
was available for 
review.  

I)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
(I uaIi li c41io n 

requirements.  
Neither document 
was available for 
review.  

Documlent 
A30-3030 specifies 
environments, 
Al 1-4 100 specifies 
qualification 
requirentents.  
Neilher document 
was available for 
review.

23A 1302, 
A30-3030,

L-29

I[laz

D)uratlion 

Ihmax Acc

2400 

100

Comments



Mechanical None

Pinax Ace I

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

Rad Beta Ace

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C eqtupipment 
subject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
must account for 
the assumed 
failures.

Docunment 
A 30-3030 speci fies 
environments, 
A I 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocunment 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither docunent 
was available for 
review.  

D)ocutmnent 
A30-3030 specifies 
environments, 
Al 1-4(100 specifies 
qualificalion 
requirements.  
Neither document 
was available for 
review.

L-30



Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requiretments are 
very consel'valive 
because they 
assume that the 
dose rate remains 
at the highest value 
over the entire 
duration of the 
event. 'Ihe 
requirements could 
be significantly 
reduced if 
necessary.  
Radialion 
requirements, 
however, assumue 
no degraded core 
as this is a beyond 
design basis 
condition.

D)ocument 
A30-3030 specifies 
etivironmneils, 
A 11-4100 specifies 
qualification 

requirements.  
Neilher docuttent 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for thie 
sfpecified environment.

23A 1302, 
A30-3030,

[ )ocuimlent 
A30-3030 specifies 
environoments, 
A l -4100 specifies 
qtalification 
requirements.  
Neither document 
was available for 
review.

L-31

Rad Gamnma 
Acc

21600

T]nax Acc 120



CUWV Area Temperature Sensor

Integrity Strategy / Req, Topic 

flazard Value Expedled Requirement Actual Requirement

Chem Ace 

[)(nation

23A 1302, 
A30-3030,

2400

I lhoax Ace 100

Environmental Qualification 
Environmental qualification.per Reg. Guide 1.89 for the 
specified environment.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

l)ocumuent 
A30-3030 specifies 
ewvirojntoelts, 
A l 1-4100 specifies 
qualification 

requiremnents.  
Neither document 
was available fu)r 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-32

Actual Rqnlt. t, Ref.



Mechanical None
23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
thai I&C equpipment 
subject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
aasstICned when tile 
may be exposure to 
Beta, tIhus potential 

Beta dose is not 
considered.  
Integrity design 
mutist accolulll for 

the assumned 
failures.

Documlent 
A30-3030 specifies 
enlvironlmellns, 
A 11-4100 specifies 
qualification 

requli fentlnls.  
Neither doctment 
was available for 
review.  

l)ocumnent 
A30-3030 specifies 
environmenis, 
A 11-4 100 specifies 
(alui ficatioi 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremlenlts.  
Neither document 
was available for 
review.

Piniax Ace

Rad Beta Ace

L-33



Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
because they 
assume that tile 
dose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary, 
Radiation 
requirements.  
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

l)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D)ocumnent 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 

requirememts.  
Neither document 
was available for 
review.

L-34

Rad Ganmnma 
Ace

Tmnax Ace 120

21600



CUJW I)iffcfrential Flow Sensor

Integrity Strategy / Reqa Topic 

I1talard Valtue. F pedled Reqoirereni 

None

2400

IIhmax Ace 100

Actual Requirement Commitients

23A 1302, 
A30-3030,

Environmental Qualification 
Environnmental quali fication per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Dolcumnent 
A30-3030 specifies 
environlentls, 
A 11-4 100 specifies 
qualification 
requiremttents.  
Neither docuiment 
was availahle for 
review.  

Document 
A30-3030 specifies 
envirounenls, 
A 11-4100 specifies 
qualification 
requiremtents.  
Neilher documlnent 
was available for 
review.  

D)ocument 
A30-3030 specifies 
envirolnmenlts, 
A 11-4100 specifics 
qualification 
requirelments.  
Neither document 
was availahble for 
review.

23A 1302, 
A30-3030,

L-35

Chent Acc

Diuration

Actual Relinr. Ref.



Mechanical None
23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
subject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
itmay be exposture to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
Must accoutl for 

the assumed 
failures.

Doculmeltl 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
'eqntirementls.  
Neither documnent 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environmnents, 
Al 1-4 100 specifies 
qrualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A 30-3030 specifies 
environtments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Pmiax Acc

Rad Beta Ace

L-36



Environnmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specilied environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
because they 
assumle that tile 
dose rate remains 
at tihe highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significanlly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

l)ocument 
A30-3030 specifies 
environmlents, 
A 11-4 100 specilies 
qualificalion 

requirements.  
Neither docutllent 
was available lbr 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for tihe 
specified environment.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environtents, 
A 11-4100 specifies 
qjualification 

requirements.  
Neither document 
was available tibr 
review.

L-37

Rad Galluna 
Ace

21600

T'max Ace 120



Digital Trip Module

Integrity Strategy / Reqa Topic 

tazard Value Expedted Requirement Actual Requiresnen

23A 1302, 
A30-3030,

2400

I Imax Ace 90

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

C(otnmienis

l)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
tequirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environnmenls, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environlments, 
A 11-4100 specifies 
qualification 

requirements.  
Neither document 
was available for 
review.

L-38

Chem Acc

Duralion

Actual lRomt. Ref,



Mechanical None

Tile design basis is 
that I&C equpiplsent 
subject to the 
imechlanical 
ellvivrollnlent is 
assumed to fail. A 
coirelary to this is 
thai failuie is 
assuIne(| wheln thie 
may be exposure to 
Bela, thus poiential 

Beta (dose is ,ot 
considered.  
Integrity design 
mlolsi account -for 

the assumed 
failures.

23A 1302, 
A30-3030,

PrIoax Acc

)OCulnenI 
A30-3030 specifies 
environmiientS, 
A 11-4100 specifies 
quali fication 
requireimietits.  
Neither docuineil 
was available for 
review.  

Documoent 
A30-3030 specifies 
environmneflls, 
A 11-4 100 speci lies 
qualification 
requilreienis.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environmnents, 
A 11-4100 specifies 
qualification 
reqliJlelilenis.  
Neither documeril 
was available for 
review.

Rad Bela Acc

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

L-39



2160 Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requiremnents are 
very conservative 
because they 
assume that the 
dose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assutne 
no degraded core 
as this is a beyond 
design basis 
condition.

l)ocunment 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiretnents.  
Neither document 
was available for 
review.

Tmax Acc 50 Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environmuents.  
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-40

Rad Gamma 
Ace



Division Manual Trip Switch 

Integrity Strategy / Req. Topic 

Hazad Itazard Value Expedied Requirement Actual Requirement 

('hem Ace None

I hmax Ace 90

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualificat ion per Reg. Guide 1.89 for the 
specified environment.

Actual RQmi. Ref.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Commentsni

Document 
A30-3030 specifies 
environments, 
A 11-4100 speci lies 
qualification 
requiremnnts.  
Neither documtlent 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualiflication 
requiremtents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 speci fies 
qualificalion 

requirements.  
Neither document 
was available for 
review.

L-41

I)uration 2400



Mechanical None
23A 1302, 
A30-3030,

Pmax Ace
23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
subject to the 
mnechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assutued when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
must account for 
the assumed 
failures.

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

I)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Rad Beta Acc
23A 1302, 
A30-3030,

L-42



Environmental Qualification

Environnmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 

requirelnents are 
very conservative 
because they 
assunlte Itlat tile 
(lose rate remains 
at the highest value 
over the entire 
duration of the 
event. Tile 
requirelments could 
be significantly 
reduced if 
necessary.  
Radiation 
requiremlents, 
however, assumtie 
no degraded core 
as this is a beyond 
design basis 
condition.

Dlocutnent 
A30-3030 specifies 
envivronttenlts, 
A 11-4 100 specifies 
qtalifiCatiots 
requirements.  
Neither document 
was available for 
review.

Tinax Ace 50 Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for thie 
specified einvirontent.

23A 1302, 
A30-3030,

D)ocument 
A 30-3030 specifies 
environments, 
Al 1-4100 specifies 
qtualiication 
requirettents.  
Neither document 
was available for 
review.

L-43

Rad Garuna 
Ace

2160



D)ivision Trip Reset Switch 

Inleprity Strategy / Req. Topic 

Ualard Ilazard Value Expedted Requirement 

Cheun Acc None

Duration 2400

hlmax Acc 90

Actial Reqtirement Actual fRqm. Ref, Co~mments

23A 1302, 
A30-3030,

Environmental Qutalification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environmtents, 
A 1-4100 specifies 
qualification 
requiremenls.  
Neither documenl 
was available for 
review.  

Documenl 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qtialification 
require•nenls.  
Neither document 
was available for 
review.  

l)ocumnent 
A30-3030 specifies 
elnvironments, 
Al 1-4100 specifies 
qualificatiot 
requirements.  
Neither document 
was available for 
review.

L-44



Mechanical None
23A 1302, 
A30-3030,

I 'lnax Acc

23A 1302.  
A30-3030,

Rad Beta Ace
The design basis is 
that I&C eqtupipmnent 
subject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to (his is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta (lose is not 
considered.  
Integrity design 
must account I or 

the assumed 
failures.

Document 
A30-3030 speci lies 
environmnents, 
Al 1-4 100 specifies 
qualification 
requirements.  
Neilher documlent 
was available for 
review.  

I)oculment 
A30-3030 specifies 
environineiits, 
A 11-4 100 specifies 
qualification 

requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4 100 specifies 
cluadification 

requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-45



2160 Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environtment.

23A 1302, 
A30-3030.

Radiation 
requirements are 
very conservative 
because they 
assume that the 
(lose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assutme 
no degraded core 
as this is a beyond 
design basis 
condition.

Docuttment 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requiremlentts.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

l)ocutment 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.

L-46

Rad Gamma 
Ace

Tmax Ace 50



Drywiell Pressure Sensor 

Chem Ace None

htegrity StraItev / Req,-T.I.2C 
EeLcd RerunIellfM

23A 1302, 
A30-3030,

Environmental Qualificat ion 
Environmenlal qualification per Reg. Guide 1,89 for the specified environmient.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the specified environment.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environnments, 
A 11-4100 speci ties 
qtalificalionI 

requtiremlenits.  
Neilher docunlelln 

was available for 
review.  

l)octunenm 
A30-3030 specities 
enlVironllnents, 
A 11-4100 specifies 
qualification 
reqltireflents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environlments, 
A 11-4100 specifies 
qualificationj 
requirements.  
Neither documnent 
was available for 
review.

23A 1302, 
A30-3030,

L-47

IC. ain i

l)uration 

I hoax Ace

2400 

10

Amam - ý ¢¢.l~ulla, ull ,Re



Mechanical None
23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
subject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
must account for 
time assunle(l 
failures.

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requiremenlts.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither docutment 
was available for 
review.

Plmax Ace

Rad Beta Ace

L-48



Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
speciflied environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
because they 
assumle that tile 
(lose rate remains 
at the highest value 
over the entire 
duration of tile 
event. The 
requiretments could 
be significandly 
reduced if 
necessary.  
Radiation 
requiremlents, 
however, assume 
n1o degraded core 
as this is a beyond 
design basis 
condition.

DIocumnent 
A30-3030 specifies 
enviruonments, 
Al 1-4100 specifies 

qualification 
requiremleuets.  
Neither documtent 
was available Ior 
review.

Environmental Qualification 
Enviionmental qualification per Reg. Guide 1.19 for thie 
specified environment,

23A 1302.  
A30-3030.

Docutment 
A30-3030 specifies 
environments, 
A 1-4(100 speci fies 
qualification 

requirements.  
Neitlher document 
was available for 
review.

L-49

Rad Galmainl.  
Ace

Titmax Ace 120

2160



IIPCF Pumpl I)ischarge Pressure Sensor 

Integrity Strategy / Req, Topic 

1latardazard Value Expedted Requirement 

Chemt Ace None

I Imax Ace 100

Actual Re(quirement Actual RcmL. Ref.

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qua ification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

DoctliHelnl 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
reqtuirements.  
Neither document 
was available for 
review.  

Docllilluel 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualificatioln 
requirements.  

Neither documnent 
was available for 
review.  

D)ocument 
A30-3030 specifies 
enviroutnents, 
A 11-4100 specifies 
qualification 
requirememns.  
Neilher document 
was available for 
review.

23A 1302, 
A30-3030,

L-50

l)uuation 2400

collifflenis



Mechanical Pipe Whip & Environmentl:d Qualification
Jet 
Inpingement 

Pmiax Ace

Separation of redundant instruments into different 
rooms. The design basis is that I&C equpipnuent 
subject to the mechanical environment is assumred to 
fail. Therefore. I&C en(Luiptttent need not be designed 
to withstand the mechanical environment. Integrity 

Environmental Qualification 
Environmnental qualilication per Reg. Guide 1.89 for the 
speci fled environment.

Rad Beta Ace

23A 1302, 
A 30- 1010.

23A 13012, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C equpiptlient 
subject 1o the 
mechanical 
etnvirontment is 
assumed to fail. A 
correlary to this is 
that failure is 
asstlined when the 
may be exposure to 
Bela, thus potential 

Beta (lose is 1o(1 
considered.  
Integrity design 
must account for 
the assumed 
failures.

I)ocuttment 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocumisent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualilication 
requirements.  
Neither docutttent 
was available for 
review.  

Docuttment 
A30-3030 specifies 
enlvironlnelles, 
Al 1-4100 specifies 

qualilicatiot 
requiremenls.  
Neither dlocument 
was available for 
review.

L-51



Rad Gatmma 21600 Environmental Qualification 
Ace 

Environmental qualification per Reg. Guide 1.89 for the 
specified environtment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
because they 
assume that tlte 
dose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requiremnents, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Document 
A30-3030 specifies 
environtments, 
A 11-4100 specifies 
qualification 
iequirementus.  

Neither documentt 
was available for 
review.

Environtental Qualification 
Environmental quali fication per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Docuument 
A30-3030 specifies 
environtments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-52

Tinax Ace 120



Main Steam Line Flow Sensor

Integrihv Strategy / Req. Topic 

Hlalard Value Expedled Requirement 

None

2400

Ilhax Ace 100

Actual Requirement

23A 1302, 
A30-3030.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 

A30-3030,

D)ocuinent 
A30-3030 specifies 
environmients, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Doctlnlent 

A30-3030 specifies 
environmlents, 
AI 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
Cevironllenlts, 
A 11-4100 specifies 

qualificaition 
requirements.  
Neilher document 
was available for 
review.

23A 1302, 
A30-3030,

L-53

Chem Ace

l)urat ion

Actual Romt. Ref. Comments



Mechanical None
23A 1302.  
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
subject to ihe 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
must account for 
the assuned 
tailures.

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 

requiretnents.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Illtax Ace

Rad Beta Acc

L-54



Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environtoenlt.

23A 1302, 
A30-3030,

Radiiation 
requirelnetls are 
very conCservative 
because they 
assunle tlhat the 

dose rate elnaihls 
at tihe highest value 
over the entire 
duration of ihe 
evenil. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

D)ocument 
A30-3030 specifies 
envilontllelts, 
A 11-4100 specifies 
(Iu aIi ficat ioil 

requirenments.  
Neither docuument 
was available for 
review.

Environtmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Doicumnent 
A30-3030 specifies 
environtments, 
Al 1-4100 specifies 

qualification 
requirenments.  
Neither docunment 
was available for 
review.

L-55

Raid Gammana 
Acc

Ti'max Acc 120

2100



Main SteauI Line Pressure Sensor 

Integrity Sirategy / Req. Topic 

Hanard Hazard Value Expedted Requirement Actual Requirement 

Chem Ace None

Actual Rqmi. Ref.

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Docunenl 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requiremlents.  
Neilher document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualificationl 

requirenments.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-56

Durtaion 

I loax Acc

2400 

100

Comments



Mechanical None
23A 1302, 
A30-3030,

Environtental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C eClupipment 
subject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
must account for 
the assumed 
failures.

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither (document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environtoents, 
Al 1-4100 speci fies 
qualification 
requirements.  
Neither document 
was available for 
review.

lPmtax Ac I

Rad Beta Acc

L-57



2160 Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for t[ie 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
because they 
assume that t[ie 
dose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Documnent 
A30-3030 specifies 
environinents, 
A l -4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-58

Rad Gamma 
Ace

Tmax Acc 120



Main Steam Tunnel Radiation Sensor

lntegrity Strategy / Req. Toic 

Expedled Requirement Actual Requirement

Chem Acc

Nland Value 
None

23A 1302, 
A30-3030,

D)uration 2400

I hoax Acc 100

Environmental Qualification 
Environmental qulificaltiOn per Reg. Guide 1.89 for tile 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for tlie 
specified environment.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-4100 speci fies 
qualification 
requiiriltlemnts.  
Neither document 
was available for 
review.  

D)ocunment 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

DIocoment 
A30-3030 specifies 
environments.  
A 11-4100 specifies 
qualification 

reqluiremlents.  
Neither documeent 
was available for 
review.

23A 1302, 
A30-3030,

L-59

Actual 1Rgil, Ref. Comments



Mechanical Pipe Whip & Environmental Qualification
Jet 
hIpingement 

Pimax Ace I

Separation of redundant instruments into different 
rooms. The design basis is that I&C equpipment 
subject to the toechanical environment is assumed to 
fail. Therefore, l&C enquipment need not be designed 
to withstand the mechanical environmeent. Integrity 

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

Rad Beta Ace

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
subject to the 
mechanical 
environtient is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
must account for 
the assutied 
faiuires.

Document 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requiremnents.  
Neither docutment 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither doctument 
was available for 
review.  

Documnent 
A30-3030 specifies 
environlments, 
A 11-4 100 specifies 
qualification 

reequirements.  
Neither document 
was available for 
review.

L-60



Environmnental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radliation 
requirelments are 
very conservative 
because they 
assumne ihat the 
dose rate remains 
at the highest value 
over the entire 
dural ion of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
icquirenmenis.  
Neil her documenl 
was available for 
review.

Tinax Acc 171 Environmental Qualification 
Environmenial qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qUalificalion 
requirelments.  
Neither document 
was available for 
review.

L-61

Rad Galnila 
Acc

21600



Main Steam Tununl eTemperature Sensor 

Integrity Strategy / ReQ. Topic 

Huzard Hazard Value Expedied Requirement 
Chem Acc None

Ihmnax Ace 100

Actual Requirement

23A 1302.  
A30-3030,

Environmental Qualification 
Environmenial qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Documuent 
A30-3030 specifies 
environments.  
Al 1-4100 specifies 
qualification 

requirements.  
Neither document 
was available for 
review.  

D)ocuinent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualificalion 
reqtuiremnents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifics 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-62

D)uration 2400

Actual Rijmt. Ref. Comments



Mechanical Pipe Whip & Environmental Qualification
Jet 
Impingement 

Pmax Ace

Separation of redundant instilluents int -!; i, icut 
rooms. The design basis is that !, cqupipment 
suhject to the rnechani,! •.vironmetlt is asSUned to 
fail. Therefmc,, !&C enquiplnent need not be designed 
to ,''id the tiechanical environtment. Integrity 

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

Rad Beta Ace

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C e(ulpipirimenl 
subtject to ihe 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 
Beta (lose is not 

considered.  
Integrity design 
itmust account for 
the assutted 
failures.

D)ocutttent 
A 30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 

requirements.  
Neither document 
was available for 
review.  

Docuiment 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
reqtirementls.  
Neither document 
was available for 
review.  

Documentt 
A30-3030 specifies 
etnvirontttenls, 
Al 1-4100 specifies 
qtalilication 
requirleniciis.  
Neilher document 
was available for 
review.

L-63



21600 Envirommnental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requiremnents are 
very conservative 
because they 
assume that the 
(lose rate remains 
at the highest value 
over the entire 
duration of the 
event. 'The 
requLirements could 
he significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

D)ocument 
A 30-3030 specifies 
environtoents, 
A 11-4 100 specifies 
qualification 

requirements.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qualification pet Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D)ocument 
A 30-3030 specifies 
environnments, 
A 11-4100 specifies 
qualification 

reqlirements.  
Neither document 
was available for 
review.

L-64

Rad Ganuna 
Acc

Tmax Ace 171



Main Turbine Area Temperature Sensor

Integrity Strategy / Req. Topic 

Hlazard Value Fxpaedted Requirement 

None

Actual Renuirenment Actual Rount,. Ref. Cmnts

23A 1302, 
A30-3030,

Chiei Ace 

Duration

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
q1ualification 
requirements.  
Neither document 
was available for 
review.  

D~ocumuent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 

requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-65

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

Ilmax Ace

2400

100



Mechanical Pipe Whip & 
Jet 
Impingement

Environmental Qualification

Physical separation sufficient to prevent a single 
break from affecting redundant instruments. The 
design basis is that I&C equpipInent subject to the 
mechanical environment is assumed to fail.  
Therefore, I&C enquipment need not be designed to

il'max Ace Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

Rad Beta Ace

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
subject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
mnust account for 
thie assumed 
failures.

Document 
A30-3030 specifies 
environments, 
A 11-4 100 speci fies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-41100 specifies 
qualification 
reqtuiremlents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-66



Environmnent al Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environtment.

23A 1302, 
A30-3030,

Radiation 
reqluirelments are 
very conservative 
because they 
assume that the 
dose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requiremienls could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, asslume 
no degraded core 
as this is a beyond 
design basis 
condition.

lDocument 
A30-3030 specifies 
environlments, 
A 11-4100 specifies 
qiualificalion 
requirenments.  
Neither documnent 
was available for 
review.

Environmnental Qualification 
Environnental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

DIocutment 
A30-3030 specifies 
envirotlents, 
Al 1-4100 specifies 
qualification 
reqtuiremlents.  
Neither docunment 
was available for 
review.

L-67

Rad Gilammla 
Acc

21600

"'ntIax Acc 171



Manual Scram Reset Switch 

Iniegrity Strategy / Req. Topic 

I I/ rd Hazard Value Expedled Requirement 

Chlem Ace None

Actual Reauirement Actual Rqnml Ref.

23A 1302, 
A30-3030,

Duration 2400

Ihmax Ace 90

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

l)ocutnent 
A30-3030 specifies 
environmuents, 
A 11-4100 specifies 
qupalification 
requirements.  
Neilher document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirelI enls.  
Neither documnent 
was available for 
review.  

I)ocument 
A30-3030 specifies 
environmuerts, 
A 1-4100 specifies 
qualification 
requttireluents.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-68



Mechanical None

The design basis is 
ihat I&C equpipilent 
subject to the 
mechanical 
environment is 
assumed to fail. A 
correlary io this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 
Bea (lose is rot 
considered.  
Integrity design 
iiMusi accounil Io 
ilte assumed 
failures.

23A 1302, 
A30-3030,

]llutax Ace

l)ocumnent 
A30-3030 specifies 
environmenls, 
A 11-4100 specifies 
qualification 
requirements.  

Neither document 
was available for 
review.  

Documient 
A30-3030 specifies 
environments, 
A I1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocumnent 
A30-3030 specifies 
environmlents, 
Al 1-4100 specifies 
qualification 
requiremtenls.  
Neither document 
was available for 
review.

Rad Beta Ace

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

L-69



Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
because they 
assumie that the 
dose rate rettains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Document 
A30-3030 specifies 
envirotnments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither docutent 
was available for 
review.

Environmental Qualification 
Environmlental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environmnents, 
A 11-4100 specifies 
qualificatioln 

requirements.  
Neither document 
was available for 
review.

L-70

Rad Gatnma 
Ace

2160

Tmnax Ace 50



Manual Scram Switch 

Integrity Strategy / Rea. Topic 

I I Liard ValuAe Exceded ReNoiremenN 
Cheml Ace None

l)uration 2400

I Inax Ace 90

Actual Requirement Actual Iaml. Ref,

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 

speciflied environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environmtenlt.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environmttents, 
Al 1-4100 specifies 
qualificationl 
requirllementS.  

Neither document 
was available for 
review.  

D~ocument 
A30-3030 specifies 
environments, 
Al 1-41O00 specifies 
qualification 

requirelnents.  
Neither document 
was available for 
review.  

D)ocumtte•tt 
A30-3030 specifies 
cttvironlltents, 
Al 1-4 100 specifies 

qualifica)ion 
requiremtents.  
Neiiher docultett 
was available for 
review.

23A 1302, 
A30-3030,

L-71

Comments



Mechanical None

The design basis is 
that I&C equlipil)tent 
subject to tite 
tuechattical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta (lose is not 
considered.  
Integrity design 
mnustt account for 
the assumed 
failtmes.

23A 1302, 
A30-3030,

P[)tax Acc

Docunment 
A30-3030 specifies 
envi roilt nelts, 

A 11-4100 specifies 
qualification 
requ iremlie nits.  
Neither document 
was available for 
review.  

D)ocumlent 
A30-3030) specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocumtent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Rad Beta Ace

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

L-72



Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for tile 
specified environltenl.

23A 1302, 
A30-3030,

Radiation 
reqtuirelments are 
very conservative 
because they 
assume that ihe 
(lose rate remains 
at the highest value 
over the entire 
duration of tihe 
event. The 
requirements could 
be significant ly 
reduced if 
necessary.  
Radiation 
requireitents, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Document 

A30-3030 specifies 
environtents, 
A 11-4100 specifies 
qualificatlion 

requiremelnts.  
Neither document 
was available for 
review.

Tmax Acc 50 Environmental Qualification 
Environtental qualification per Reg. Guide 1.89 for Ihe 
specified environment.

23A 1302, 
A30-3030,

I)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requilremnents.  
Neither document 
was available tot 
review.

L-73

Rad Gallllla 
Ace

2160



NISIV Position Switch

Integrity Sirategy / Req. Topic 

IHaiard Value Expedted Requirement 

None

2400

thnax Ace 100

Actual Requirement Actual RQnmt. Ref, Commtients

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23 A 1302, 
A30-3030.

Doctument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither doculnent 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
At 1-4100 specifies 
qualification 

requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 1-4 100 specifies 
qualification 
requirements.  
Neildier document 
was available for 
review.

23A 1302, 
A30-3030,

L-74

Chem Ace

D)uration



Mechanical Pipe Whip & Environmental Qualification 
Jet 
Impingement

Separation of redundant instruntents into different 
rooms. The design basis is tita I&C equpipinent 

subject to the mechanical environtnent is assttrned to 

fail. Therefore, I&C enquiptoent need not he designed 

to withstand the mechanical environment. Integrity 

Environmental Qualification 
Environmeental qualification per Reg. Guide 1.89 for the 

specified environment.

Pinax Acc

23A 1302, 
A30-3030.

23A 1302, 
A30-3030,

Rad Beia Ace 
23A I 
A30-3030,

The design basis is 
ihat I&C equpipmnent 
subject to tile 
tmechantical 
environment is 
assumed to fail. A 
correhany to this is 
that failure is 
asunltoed when tlie 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
Itllust account for 
the assumed 

failures.

Dolumnent 
A30-3030 specifies 
environnments, 
A 11-4100 specifies 

qualifiication 
requiirements.  

Neither doctlInent 
was available fir 
review.  

D)ocumnent 
A30-3030 specifies 
environmenlts, 
A 11-4100 specifies 
qualification 

requirentoi.' 
N alher docuinent 
was available for 
review.  

I)ocumtient 
A30-3030 specilies 
environnments, 
A 1-4100 specifies 
qutalification 
reqiiretlients.  
Neither documneni 
was available for 
review.

L-75



21600 Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
because they 
assume that the 
dose rate remains 
at tile highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assutme 
no degraded core 
as this is a beyond 
design basis 
condition.

Docutment 
A30-3030 specifies 
environmients, 
A 11-4100 specilies 
qualification 
requirements.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmtental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Documlent 
A30- 3(030 specifies 
-nvironineiwz
"A!: ýO"I necific, 
qualificatono 
requirements.  
Neither document 
was available for 
review.

L-76

Rad Gammaioio 

Acc

Tlmax Acc 171



Integrity Straiepy / Req. Topic 

tlazard Value Expedied Requirement Actual Requirement Actual RIml, Ref.

Chem Ace None

23A 1302.  
A30-3030,

I)uralion 2400

I hnax Acc 90

Environmental Qualification 
Environmental qualificalion per Reg. Guide 1.89 for the 
specified environment.  

Environmnental Qualificalion 
Environmental qualiication per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D)ocumelnt 
A30-3030 specifies 
enwironnieis, 
Al 1-4 100 specifies 
qualification 
tequitliements.  
Neither document 
was available for 
review.  

l)octunent 
A30-3030 specifies 
environments, 
A 1-4100 specilies 
qualification 
requiremnellts.  
Neither docuillent 
was available for 
review.  

Docutmoenl 
A30-3030 specifies 
environmoents, 
A 11-4100 specifies 
qualilicalion 
requiretnents.  
Neilher docutment 
was availalble for 
review.

23A 1302, 
A30-3030,

L-77

Multiplexer

UiW/ar Commntsu



Mechanical None

The design basis is 
that I&C equpipment 
subject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
must account for 
the assumed 
failures.

23A 1302, 
A30-3030,

Il'max Ace

Docuinent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualificatioa 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environtments, 
Al 1-4100 speci fies 
qualification 
requirelents.  
Neither document 
was available for 
review.

Rad Beta Ace

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

L-78



Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for (he 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
because they 
assume that the 
dose rate remains 
at the highest value 
over the entire 
durat ion of the 
event. The 
requiretments could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qItalification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D)ocumnent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 

requ irettentts.  
Neither document 
was available for 
review.

L-79

Rad Gattuna 
Ace

2160

"TI'max Ace 50)



Output Logic Unit

Integrity Strategy / Rcq. Topic 

Haznard Valeh Expedted ReouirementU~I laad Actual Requirement

Chemt Acc None

Dutation 2400 

limax Acc 90

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Document 
A 30-3030 speci fies 
envirolnments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 

qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocumaent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 

qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-80

Comments



Mechanical None

23A 1302, 
A30-3030,

Pinax Ace
23A 1302, 
A30-3030,

Rad Bela Acc

The design basis is 
thait I&C equpipment 
subject to tihe 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
mnay be expostire to 
Beta, thbus polential 

Beta dose is not 
considered.  
Integrity design 
imuSt aCCOunti for 
the assumed 
failtnrCS.

Document 
A30-3030 specifies 
environmnents, 
Al 1-4100 specifies 
(iualification 
requirements.  
Neither documlenlt 
was available for 
review.  

I)ocument 
A30-3030 specifies 
envi ronlmlents, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Docutment 
A30-3030 specifies 
eiroirmiilniits, 
Al 1-4100 specifies 
qual ificalion 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-81



2160 Environmental Qualification

Environmental qualification per Reg. GUide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
because they 
assume that the 
(lose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Doctttnent 
A30-3030 specifies 
environmlents, 
A 11-4100 specifies 
qualification 
requirements.  
Neither doctIitsent 
was available for 
review.

Tmax Ace 50 Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for tile 
specified environment.

23A 1302, 
A 30-3030,

I)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requiretnents.  
Neither document 
was available for 
review.

L-82

Rad Gamma 
Ace



RCIC Equipment Area Temperature Sensor 

Integrity Strategy / Req. Topic 

Hazard !lazard Value Expedled Reoqirement 

('hent Ace None

Ilhax Ace 1 00

Actual Rrnt, Rmtef, Coirirtrelirs

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environnuental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

l)ocurreCI 
A30-3030 specifies 
environllents, 
Al 1-4100 speci fies 
qualification 

requirenments.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualilicatiitl 
requirelents.  
Neither document 
was available for 
review.  

I)ocunment 
A30-3030 specifies 
environmlents, 
A I 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-83

D)uration 2400



Mechanical Pipe Whip & Environmental Qualification
Jet 
Impingement 

PImax Ace

Separation of redundant instrunents into different 
rooms. The design basis is that I&C equpipment 
subject to the mechanical environment is assumed to 
fail. Therefore, I&C enquipment need not be designed 
to withstand the mechanical environment. Integrity 

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Rad Beta Acc

23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
subject to the 
mechanical 
envirolntent is 
assumned to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
tmust accomnt for 
the assumed 
failures.

l)ocument 
A30-3030 specifies 
etlvirontments, 
Al 1-4100 specifies 
qualification 
requiretments.  
Neither document 
was available for 
review.  

Document 
A30-3030 speci fies 
environments, 
Al 1-4100 specifies 
qualification 

requirements.  
Neither document 
was available fior 
review.  

Docutment 
A30-3030 specifies 
environments, 
A I1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-84



Environmnental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030.

Radiation 
requirettments are 
very conservative 
because they 
assume that the 
(lose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

D)ocument 
A30-3030 specifies 
environttments, 
A 11-4100 speci fies 
qualification 
requirtiemntls.  
Neither docutnent 
was available for 
review.

Environtnental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Docunment 
A30-3030 specifies 
environmllents, 
A 11-4 100 specilies 
qualification 

reqtuiieoients.  
Neither docunlenlt 
was available for 
review.

L-85

Rad Ganmnma 
Ace

21600

Tinax Ace 142



RCIC Stearn Line Flow Sensor 

Integrity Stralegy / Req. Topic 

I Ilizr Hazard Value Expedled Requirement 

Chem Acc None

Ilmax Ace 100

Actual Requirement

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 fur the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23 A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Co~unliel

DoculInent 

A30-3030 specifies 
environments, 
A 11-4100 specifies 
quadificalion 

requirements.  
Neil her document 
was available for 
review.  

D)octtlrlent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualificalion 
requirements.  
Neither document 
was available for 
review.

L-86

D)uration 2400

Actual Rqlmt, Ref,



Mechanical Pipe Whip & Environmental Qualification
Jet 
Impingement 

PItax Acce

Separation of redundant instruments into different 
rootms. The design basis is that I&C equpif pment 
subject to the mechanical environment is assumed to 
fail. Therefore, I&C enquipment need not be designed 
to withstand tile mechanical environment. Integrity 

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specilied environment.

Rad Beta Ace

23A 1302, 
A30-3030.

23A 1302, 
A30-3030.

23A 1302, 
A30-3030,

The design basis is 
thalt I&C equpipment 
subject to the 
mechanical 
environment is 
assumed to fIail. A 
cotrelary to this is 
that flailure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
titst account for 
the assutmed 
failures.

IDocument 
A30-3030 specilies 
environtments, 
Al 1-4100 specifies 
qualification 

requirements.  
Neither document 
was available for 
review.  

D)ociument 
A30-3030 specifies 
environmnents, 
A 1-4100 specilies 
qualification 

requilreents.  
Neither documenlt 
was available for 
review.  

Document 
A30-3030 specifies 
environnments, 
A 11-4100 specifies 

qualification 
Iequitettetts.  
Neither document 
was available for 
review.

L-87



21600 Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for thie 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservalive 
because they 
assume that the 
(lose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Document 
A30-3030 specifies 
environlments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D)ocument 
A30-3030 specifies 
environntenls, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither documment 
was available for 
review,

L-88

Rad Gamina 
"Acc

Tmnax Ace 142



RCIC Steam Supply Line Pressure Sensor 

Integrity Strategy / Req. Topic

Actual Requirement[lazard Value Bnpedied Requirement 

None

I lImax Ace 100

Actual Ruft. Ref.

23A 1302, 
A30-.3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environlment.

23A 1302, 
A30)-3030,

D)ocument 
A30-3030 specilies 
environmnents, 
A 11-4100 speci fies 
qualification 
require•ienls.  
Neither doculmenl 
was available for 
review.  

I)ocuinenl 
A30-3030 specifies 
environments, 
A 11-4100 specifies 

qulifilication 
requirenents.  
Neither doculment 
was available for 
review.  

Docuiment 
A 30-3030 specilies 
environments, 
A 11-4100 specifies 
(IuaIi i]calio I) 

requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-89

Ilazal: .  

Chem Ace

I)uralion 2400

Comments



Mechanical Pipe Whip & Environmental Qualification
Jet 
Impingement 

I'lax Ace I

Separation of redundant instrtnnents into different 
rooms. The design basis is that I&C equpipment 
subject to the mechanical environment is assunmed to 
fail. Therefore, I&C enquipmnent need not be designed 
to withstand (lie ntechanical environment. Integrity 

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

Rad Beta Ace

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
subject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumned when the 
may be exposure to 
Beta, thus potential 

Bela dose is not 
considered.  
Integrity design 
must account for 
the assumed 
failures.

D)ocunment 
A30-3030 specifies 
envil'onltnents, 
A 11-4100 specifies 
qualificalion 

requirements.  
Neither document 
was available for 
review.  

Dlocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 

qualilication 
requirements.  
Neither document 
was available foi 
review.  

Document 
A30-3030 specifies 
enviroinents, 
A 11-4100 specifies 

qualification 
requirelnents.  
Neither document 
was available for 
review.

L-90



Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requciremnentts are 
very conservative 
because they 
assume that the 
dose rate retmtatins 
at the highest value 
over the entire 
duration of the 
event. The 
requitements could 
be sigimificantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
tto degraded core 
as this is a beyond 
design basis 
condition.

Document 
A30-3030 specifies 
environttments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither docutment 
was available for 
review.

Environmental Qualificalion 
Environmiental qualification per Reg. Guide 1.89 for the 
specified environmetm.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirettents.  
Neither document 
was available foi 
review.

L-91

Rad Gamita 
Acc

21600

Tmluax Acc 142



RCIC Turbine Exhaust Pressure Sensor

Inteerity Strategy / Req. Topic 

HIazard Value Expedted Requirement Actual RequirementHaz~ard Actual Rotr. Ref,

Chem Ace None

Duration 2400

Ilumax Ace 100

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

l)ocument 
A30-3030 specifies 
environments, 
Al I1-4100 specifies 
qualification 
requirelnents.  
Neither document 
was available for 
review, 

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 

requirements.  
Neither document 
was available for 
review.  

D)ocument 
A 30-3030 specifies 
environnments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-92

F

Comments



Mechanical Pipe Whip & Environmental Qualification

Separation of redundant instrtlnents into different 
roors. The design basis is that I&C equpipment 
subject to the mechanical environment is assumed to 
fail. Therefore. I&C enquipment need not he designed 
to withstand the mechanical environment. Integrity 

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30- 3030,

23A 1302, 
A30-3030,

Jet 
Impingement 

PI'ax Ace I

D)ocumtent 
A30-3030 specifies 
environitments, 
Al 1-4100 specifies 
qualification 

requirettments.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D~ocumment 
A30-3030 specifies 
envi ronents, 
A 11-4100 specifies 
qualification 
requirements.  

Neither docuimnent 
was available for 
review.

H•ad Beta Acc

23A 1302, 
A30-3030,

The design basis is 
ihal I&C equpiptnent 

subject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 

may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
nMust account for 
the assumed 
failures.

L-93



21600 Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
because they 
assume that the 
dlose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

l)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requiremients.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Docutment 
A30-3030 specifies 
environlnents, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-94

Rad Gamma 
Ace

Tmnax Ace 142



Reactor Building / Fuel Handling Area Exhaust Radiation Sensor

SI lazard Value 

Chem Ace None

Iniegrity Strategy / Req. Topic 

Exiledted R~equtirement Actual Requirement

23A 1302, 
A30-3030,

DIuration 

Ilmnax Ace

2400 

1O00

Environmental Qualification 
Environmental qualification per Peg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for (fte 
specified environment.

23A 1302, 
A30-3030,

Doculnelit 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requiremuents.  
Neilher document 
was available for 
review.  

Document 
A30-3030 specifies 
environlnents, 
A 1I-4100 specifies 
qualificalion 
requirements.  
Neilher document 
was available for 
review.  

Document 
A30-3030 specifies 
environmients, 
A 1-4100 speci lies 
qualification 
requiremnents.  
Neil her document 
was available for 
review.

23A 1302, 
A30-3030,

L-95

Actual Rqint, Ref. Cornmenis



Mechanical None
23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Rad Beta Acc 
23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
subject to the 
mechanical 
environttent is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
must account for 
the assumed 
failures.

Document 
A30-3030 specifies 
envirollnments, 
A l1-4100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-96

Plmax Acc



Environmental Qualification

Environmental qualificalion per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservalive 
because they 
aSSUmCe that the 
dose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Document 
A30-3030 specifies 
environments, 
A 11-410(0 specifies 
qualificaliott 
requirements.  
Neilher document 
was available for 
review.

Tmax Acc 120 tEnvironmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D)ocumlent 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review,

L-97

Rad Gamma 
Acc

21600



Reactor Mode Switch

Integrity Strategy I Req. Topic 

Hazard Value Expedied Requirement Actual Rinit. Ref.

Chem Ace None

D)uration 2400

I imax Ace 90

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-98

Haza,:rd CommentsActual Requirement



MIechanical None

The design basis is 
that I&C equpiplnent 
subject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 
Beta dose is not 
considered.  
Integrity design 
must account for 

the assumed 
failures.

23A 1302, 
A30-3030,

Ptnax Acc

ol)cument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D~oeunment 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qUaliliCationl 

requirements.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Rad Beta Ace

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

L-99



Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Rad Gamma 
Acc

D)ocument 
A30-3030 specifies 
environments, 
At 1-4100 specifies 
qualification 
requirements.  
Neitlher document 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
AI 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-100

Radiation 
requirements are 
very conservative 
because they 
assume that the 
dose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

2160

Tmax Ace 50



Reactur WVaer Lcvel Sensor 

_ IHzard Valkue 

Chem Acc None

Inlegrily Strategy / ReQ. Topic 

Expedled Requirement Aciual Requiremenn Actual Rqnl. Ref.

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Enviro niental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

I)ocument 
A30-3030 specifies 
environlnentS, 
A 11-4100 specifies 
qualification 
requirements.  
Neilher document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
quali ficalion 
reqluirementls.  

Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environmients, 
A 11-4 100 specifies 
qutaification 
requilme Ilntls.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-101

Dluration 

IhInax Ace

2400 

100

Comillellis



Mechanical None
23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environmnenl.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
subject to tile 
mechanical 
environment is 
assuiled to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
must account for 
the assumed 
failures.

Document 
A30-3030 specifies 
environlnents, 
A 11-4100 specifies 
qualification 

requireonetits.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 

(lualification 
requirements.  
Neither document 
was available for 
review.  

l)ocumnent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Pniax Ace

Rad Beta Ace

L-102



Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requireoments are 
very conservative 
because they 
asstne thtat tile 
dose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requittoemtts could 
be significantly 
reduced if 
necessary.  
Radiation 
requiremnents, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Document 
A30-3030 specifies 
enmvironmnents, 
Al 1-4100 specifies 
qualificaltiott 
reqtiremtents.  
Neither document 
was available for 
review.

Tmnax Ace 120 Environmental Qualification 
Environmental qtalification per Reg. Guide 1.89 for tile 
specified environment.

23A 1302, 
A30-3030,

l)ocumlent 
A30-3030 specifies 
environntents, 
A 11-4100 speci fies 
qualification 
requiretments.  
Neither docutmentt 
was available fur 
review.

L-103

Rad Gaminia 
Acc

2160



Remote NitiItiplexer Unit

Inlegrily Strategy / Reg. Topic 

I lazard Value Expedled Requirement 

NoneChlem Acc 

Duration

I hmax Ace 100

Actual RliqmL Ref

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

Environmental Qualification 
Environmental qualificalion per Reg. Guide 1.89 for the 
specified environment.

23A 1302.  
A30-3030,

DocUilmen| 

A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither docuiment 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

I)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L- 104

2400

Actual Reutirernemt



Mechanical Pipe Whip & Environmental Qualification
Jet 
Impingement 

Pinax Ace I

Separation of redundant instrunlents into different 
rooms. The design basis is that I&C eqtipipment 
subject to the mechanical environment is assumed to 
fail. Therefore, I&C enquipmenl need not be designed 
to withstand the mechanical cnvironmctl. Integrity 

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
speci fled environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

Rad Beta Ace

23A 130)2, 
A30}-30130,

The design basis is 
that I&C equlpipment 
subject to tlme 
nilechlanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
mItst account for 
the assuumed 
failures.

I)ocumnent 
A30-3030 specifies 
environlmentls, 
A 11-4,100 specifies 
qualification 

requiremlients.  
Neither document 
was available for 
review.  

l)ocunment 
A30-3030 specifies 
environments, 
A 11-4(100 specifies 
qlualification 
requirements.  
Neither document 
was available for 
review.  

D)ocuiment 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirelments.  
Neither document 
was available for 
review.

L- 105



Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Rad Galinna 
Acc

Docunient 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Documnent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-106

Radiation 
requirements are 
very conservative 
because they 
assume that the 

close rate remains 
at the highest value 
over the entire 
duration of the 

event. The 
requirements could 

be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assunme 
no degraded core 
as this is a beyond 
design basis 
condition.

Tmmax Acc 142

21600



RIlR Area T"emperature Sensor

Integrity Strategy I Req. Topic 

I tazard Value Expedted Reouirement 

None

2400 

100

Actual Requiremlent Actual Rumt, ReL Commcnis

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D)ocument 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 
requirements.  
Neither docmtent 
was available for 
review.  

Document 
A30-3030 specifies 
enlvironmlelnts, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A 30-3030 speci fies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L- 107

Chem Ace

Duration 

I Imax Ace



Mechanical Pipe Whip & 
Jet 
I pingemlent 

I'tll'x Arcc

Environmental Qualification

Separation of redundant instruments into different 
rooms. Tite design basis is that I&C equpiptent 
subject to the mechanical environment is assumed to 
fail. Therefore, I&C enquipment need not be designed 
to withstand the mechanical environment. Integrity 

Environinental Qualificalion 
Environmenial qualification per Reg. Guide 1.89 for the 
specified environment.

Rad Beta Ace

23A 1302, 
A30-3030.

23A 1302.  
A30-3030,

23 A 1302, 
A 30-3030,

The design basis is 
that I&C eqlupipment 
subject to the 
mechanical 
environment is 
assumed to fail. A 
cornelary to [tis is 
that failure is 
assuted whent tie 
nmay be exposure to 
Beta, thus potential 

Beta (lose is not 
considered.  
Integrity design 
must account for 
the assumed 
failures.

l)ocument 
A30-3030 specifies 
environmentls, 
A 11-4100 specifies 

qualification 
requirements.  
Neither doctument 
was available for 
review.  

D)ocumtent 
A30-3030 specifies 
environlentls, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirenenlts.  
Neither document 
was available for 
review.

L-108



Environmental Qualification

Enviionmental qualification per Reg. Guide 1.89 for t(ie 
specified environmient.

23A 1302, 
A30-3030,

Radiation 

requitrineents are 
very conservative 
because they 
assume that.1 the 
dose rate remttains 
at the highest value 
over the entire 
duration of ihe 
event. The 
reqluirelments could 
be significantly 
reduced if 
necessary.  
Radiation 
requirelMens, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

I )ocutlert 
A30-3030 specifies 
environtoents, 
A 11-4 (100 specifies 
Clualilieafion 

requirelrents.  
Neither document 
was available for 
review.

Tmax Ace 120 Environmental Qualification 
Envitonmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-33030,

[Document 
A30-3030 specifies 
environments, 
A 11-4 1100 specifies 
qualification 
requirements.  
Neither dlocttuneni 
was available for 
review.

L-109

Rad Gaimnma 
Ace

21000



MIIR Pump Discharge Pressure Sensor

Inlegrity Strategyv / Req. Topic 

I.a/ard Value Expedted Requiremnent 

None

Actual Requirelnent Comme~nts

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environmenlt.  

Environmental Qualification 
Environnuental qualification per Reg. Guide 1.89 for the 
specified environnment.

23A 1302, 
A 30-3030,

Documuent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirenments.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
enlvirollttlents, 
A 1-4100 specifies 
qualification 
requirementts.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-1 10

CHazarAd 
Chem Acc

Dturation 

I Ihax Ace

2400 

100

Actual Raint, Ref,.



Mechanical P:irpe Whip & Environmental Qualification 
Jet 
Impingement

Separation of redundant instruments into different 
rooms. The design basis is that I&C equpipment 
subject to the mechanical environment is assumed to 
fail. Therefore, I&C enquipment need not be designed 
to withstand the mechanical environment. Intcgrity 

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
subject to the 
mechanical 
environment is 
assumed to famil. A 
correlary to this is 
that failure is 
astuined when the 
maiy be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
tnust account for 
the assumed 
failures.

Document 
A30-3030 specifies 
environments, 
A 11-4100 speci fies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 

requiremtents.  
Neither document 
was available for 
review.

L-1 11

Il'malx Ace

Rad Beta Ace



21600 Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environnlent.

23A 1302, 
A30-3030,

Radiation 
requirenetnts are 
very conservative 
because they 
assumne that thie 
(lose rate remains 
at the highest value 
over the entire 
(duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Document 
A30-3030 specifics 
environmoents, 

A l -4100 specifies 
clualilication 

requiremtents.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D)ocumnent 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
loualification 

requirements.  
Neither document 
was available for 
review.

L- 112

Rad Gamnma 
Acc

Tmoax Ace 120



Start-tip Range Neutron Detector

Integrity Strategy / Req. Topic 

IHazard Value Expedled Requirement 

None

2400

Actual Requirelent Actual RlImt. Ref Commiilents

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qtualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030.

D)ocument 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualificafioll 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 
requiirenlents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
quali fication 
requireitients.  
Neither document 
was available for 
review.

23A 1302, 
A 30-3030,

L- 113

Clien Ace

l)uralion

IhImax Ace



Mechanical None

The design basis is 
ihat I&C equpipirieni 
subject to ihe 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure io 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
itLtst accouni for 
the assumned 
failures.

23A 1302, 
A30-3030,

|Imax Acc

D)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requlirelneniS.  
Neither documneni 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A 30-3030 specifies 
environments, 
A 11-4 100 specifies 
qualification 

requiremnents.  
Neiiher document 
was available for 
review.

Rad Beta Ace

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

L- 114



Environmental Qualificalion

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

Neutron detector 
radiation 
requirements musl 
be the same as 
functional 
requirements.

23A 1302, 
A30-3030,

D)ocument 
A 30-3030 specifies 
environments, 
A 11-4100 speci fies 
qualification 
requirements.  
Neither document 
was available for 
review.  

l)ocwuent 
A30-3030 specifies 
environments, 
A 11-4 100 speci fies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-1 15

Rad Gamma 
Acc

Timis Acc



Start-up Range Neutron Preamplifier
Inmegriky Strategy / Req, Topic 

Hazard Value Expedted Requirement 

None

Actual Re(lu irelnent

23A 1302, 
A30-3030.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302.  
A30-3030, 

23A 1302, 
A30-3030,

Chem Ace

L- 116

l)ocument 
A30-3030 specifies 
environlents, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither documnent 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualilicalion 

requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

I)uration 

Ihinax Ace

2400 

I 00

Actual Ruint. Ref. Comments



Mechanical None
23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A 30-3030,

The design basis is 
that I&C equpipnlient 
subject to the 
mechanical 
environment is 
assunied to fail. A 
correlary to this is 
that failure is 
assutmled when tile 
may be exposure to 
Beta. thus potential 

Beta (lose is [ot 
considered.  
Integrity design 
must account for 
the assumed 
failiires.

D)ocumelnt 
A30-3030 specifies 
environmnents, 

A I1-4 100 specifies 
qualification 

requ ireilnents.  
Neither document 
was available for 
review.  

D)ocumtient 
A30-3030 specifies 
environiments, 
A 1-4100 specifies 
qu~alification 

requiremlents.  
Neither document 
was available for 
review.  

l)ocument 
A30-3030 specifies 
environtnenls, 
A 11-4100 specifies 
quail ification 
requirelments.  
Neither document 
was available for 
review.

Pmax Acc

Rad Bela Ace

L-1 17



2160 Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
becaulse they 
assume that thie 
(lose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Document 
A30-3030 specifies 
environments, 
A 11-4100 speclifes 
qualification 
requirements.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Documnent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L- 118

Rad Gamma 
Ace

Tmax Ace 120



Sieairn D)ome Plressure Sensor 

Integrity Sirategy / Req. Topic 

Ilid I Ilaard Val=e Espedted Requirement Actual Retiiirement 

Cliemn Acc None

Commentitts

23A 1302, 
A30-3030,

Ilhax Ace 100

Environmiental Qualification 
Environmuenial quali fication per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environnental qualification per Reg. Guide 1.89 for the 
specified envirotnett.

23A 1302, 
A30-3030,

D)ocutmient 
A30-3030 speci lies 
envirotnitments, 
A 11-4100 specilies 
quiliticaliotn 
requiremienits.  
Neither docLumnent 
was available for 
review.  

D~ocunment 

A30-3030 specifies 
environiments, 
A 11-4100 specifies 
qualification 
requlireents.  
Neither document 
was available for 
review, 

Dioctumient 
A30-3030 specifies 
environments, 
Al 1-4100) specifies 
qualification 
requirements.  
Neither docutment 
was available for 
review.

23A 1302, 
A30-3030,

L-I 19

DIuratiion 2400

Actual Ruinl. Ref,



Mechanical None
23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
subject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumned when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
must account for 
the assumed 
failures.

D)ocunment 
A30-3030 specifies 
environments, 
A I 1-4100 specifies 
qualification 
requirements.  
Neither documient 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4(100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 speci fies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neit her document 
was available for 
review.

PlmIax Ace

Rad Beta Ace

L-120



Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for tile 
specified environment.

23A 1302, 
AI3-3030)

Radiation 
requirements are 
very conservative 
because they 
asssume that the 
dose rate remains 
at the highest value 
over the entire 
dturation of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assumoe 
no degraded core 
as this is a beyond 
design basis 
cotidition.

Doctlnetll 
A30-3030 specifies 
envirotments, 
A 1-4100 specifies 
qualification 
reqluiremnents.  
Neither document 
was available for 
review.

Envitonmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environt•ent.

23A 1302, 
A30-3030,

Docutmtentt 
A30-3030) specifies 
environments, 
A 11-4100 specifies 
qualification 

requiretments.  
Neither document 
was available for 
review.

L-121

Rad Gammitoa 
Ace

WImiax Ace 120

2160



Suppression Pool Level Sensor

Integrity Strategy / Reo. Topic 

Ham.ard Value Expedhed Reqtir*mentI a/ 1r Actual Requirement

Chem Ace None
23A 1302, 
A30-3030,

Environmental Qualification 
Environmnental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualificattion 
Environmental qualificalion per Reg. Guide 1.89 for the 
specified environtlent.

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
envirolllments, 
Al 1-4100 specifies 
qualification 
reqiuiretnemnts.  
Neither doctument 
was available for 
review.  

Documnent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
reqtuiremnents.  
Neither document 
was available for 
review.  

D)ocunment 
A30-3030 specifies 
environnlents, 
A 11-4100 speci fies 
qualification 
requirentenls.  
Neither document 
was available for 
review.

L-122

l)Uratio o 

linax Ace

2400 

100

Actual Rcaint. Ref.

P



Mechanical None
23A 1302, 
A30-3030,

Environtental Qualification 
Environinental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C e(ul)ipmett 
subject to the 
mechanical 
enviromenlt is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
Inlay be exposnle to 
Bela, ihus potenltial 

Beta dose is nol 
considered.  
Integrity design 
IItlust accouint fior 
the assutmed 
fa'ilures.

l)ocunment 
A30-3030 specifies 
environlments, 
Al 1-4100 specifies 
qualification 
requiretnents.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environlmnents, 
A 11-4100 specifies 
qualificalion 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environmoents, 
A 11-4 100 specifies 
qualification 
requiretments.  
Neither document 
was available for 
review.

Pinax Acc

,ad Beta Acc

L-123



Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030.

Radiation 
reqluiremlents are 
very conservative 
because they 
assume that the 
dose rate reltains 
at the highest value 
over the entire 
duratrion of the 
event. The 
requirements could 
be significantly 
reduced itf 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

D)oculment 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environtments, 
A 11-4(100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L- 124

Rad Gatinia 
Acc

Tsmax Ace 120

2160



Trip Actuator 

Integrity Strategy / Re,, Topic 

litld UIlaard Vallhte Exoedied Re!uirentent 

Chem Acc None

Actual Requiretient Actual RIqm. Ref, Cmmens

23A 1302, 
A30-3030,

Duration 2400

I Imax Ace 90

Environmental Qualification 
Environmental qtmalification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for tie 
specified environment.

23A 1302, 
A30-3030,

Docutment 
A30-3030 specifies 
environtmetnts, 
A 11-4100 specifies 
qualification 
requirements, 
Neither document 
was available for 
review.  

l)ocument 
A 30-3030 specifics 
environnmenlts, 
Al 1-4100 speci fies 
qualification 
rmqlirellle ils.  
Neither doctument 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environmlents, 
A 11-4l100 specifies 
qualificalion 
requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-125



Mechanical None
23A 1302, 
A30-3030,

i'mnax Ace
23A 1302, 
A30-3030,

Rad Bela Ace 
23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
subject to the 
mechanical 
environment is 
assnnmed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
mIst account for 
the assumed 
failures.

Document 
A30-3030 specifies 
environments, 
A 11-4 100 specifies 

qualification 
requirements.  
Neither documlent 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
AI 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 

qualilicationt 
requiremnents.  
Neither document 
was available for 
review.

L-126



Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
speciflied environnent.

23A 1302, 
A30-3030

Radiation 
requirements are 
very conservative 
because they 
assume that the 
dose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirettents, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Document 
A30-3030 specifies 
environments, 
A l -4100 specifies 
qualification 
requiremttents.  
Neither docutment 
was available for 
review.

Environinental Qualification 
Environmenlal qualilication per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Documnent 
A 30-3030 speci lies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-127

Rad Gamnma 
Acc

2160

Tinax Acc 50



Trip Logic Unit 
lnteigrity Strategy / Reg. Topic 

Hazard HIaird Value Expedled Requirement 

Chein Acc None

Ihinax Ace 90

Actual Requirement

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030, 

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualilication 
requirelments.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-128

D)uration 2400

Actual Ronm(, Ref. omet



Mechanical None

The design basis is 
that I&C equpipment 
subject to ihe 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
nay be exposure to 
Beta, thus potential 

Beta (lose is not 
considered.  
Integrity design 
Must account for 
the assumed 
failures.

23A 1302, 
A30-3030,

Pmax Ace

D~ocumuent 
A30-3030 specifies 
environmients, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Documnent 
A30-3030 specifies 
enviroinments, 
A 11-4 100 specifies 
qu~alification 

requirenments.  
Neither document 
was available for 
review.  

I)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Rad Beta Acc

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

L-129



2160 Environnental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
because they 
assume that [he 
dose rate remains 
at the highest value 
over the entire 
duration of the 
event. The 
requiremnents could 
be significantly 
reduced if 
necessary.  
Radiation 
requirenments, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Documttent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D)ocumlent 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualificamion 
requirements.  
Neither document 
was available for 
review.

L-130

Rad Gamnma 
Acc

Tmax Ace 50



Turbine Control Valve Oil Pressure Sensor

Integrity Stralegy I Req! Topic 

Hazard Valtu Expedted Requirement 

None

Actual Reoiiirement

23A 1302, 
A30-3030,

Chcini Acc 

I)uration

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Docutmeint 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualification 
re(llirelilenls.  
Neither document 
was available for 
review.  

D)ocument 
A30-3030 specifies 
environments, 
A 1-4100 specifies 
qualification 

requi ietients.  
Neither documenl 
was available for 
review.  

Documuent 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither docttriet 
was available for 
review.

23A 1302, 
A30-3030,

L-131

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

limax Ace

2400

100

Actual Raint. Ref. o illi



Mechanical Pipe Whip & Environmental Qualification
Jet 
Impingemoent 

Pmax Ace

Physical separation sufficient to prevent a single 
break from affecting redlndant instrmuents. The 
design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail.  
Therefore, I&C enquipment need not be designed to 

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

Rad Beta Ace

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
sutbject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumled when the 
may be exposure to 
Beta, thus potential 

Beta dose is not 
considered.  
Integrity design 
must account for 
the assumed 
failures.

Document 
A30-3030 specifies 
environments, 
A 11-41100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

I)ocument 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-132



Environmental Qualification

Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
because they 
assume that the 
dose rate retlmains 
ait the highest value 
over the entire 
duration of the 
event. The 
requiiemients could 
he significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a heyond 
design hasis 
condition.

Document 
A30-3030 specifies 
enviromnents, 
Al 1-4 100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

D)ocutlenl 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither documnenl 
was availahle for 
review.

L-133

Rad Gamma 
Ace

21600

Tmnax Ace 171



Turbine Stop Valve Position Sensor

Integrity Strategy / ReQ. Topic 

HIazard Value Expedled Requirement 

None

Actual Requirement Actual rm. Fef.

23A 1302, 
A30-3030,

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.  

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

Document 
A30-3030 specifies 
environments, 
At 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualificalion 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 

requirements.  
Neither document 
was available for 
review.

23A 1302, 
A30-3030,

L-134

Chein Acc

I)uration 

Fl-max Acc

2400 

100

Comments



Mechanical Pipe Whip & Environmental Qualification 
Jet 
Impingement

Physical separation sufficient to prevent a single 
break from affecting redundant instrimnents. The 
design basis is that I&C equpipment subject to the 
mechanical environment is assumed to fail.  
Therefore, l&C enquipment need not be designed to 

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

23A 1302, 
A30-3030,

The design basis is 
that I&C equpipment 
subject to the 
mechanical 
environment is 
assumed to fail. A 
correlary to this is 
that failure is 
assumed when the 
may be exposure to 
Beta, thus potential 

Beta (lose is not 
considered.  
Integrity design 
mulist account Ifor 
the assutmed 
failures.

D)ocument 
A30-3030 specifies 
environments, 
A 11-4100 specifies 
qualificalion 
requiretnents.  
Neither document 
was available for 
review.  

Document 
A30-30(30 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.  

Document 
A30-3030 specifies 
environments, 
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-135

Pllmax Ace

Rad Beta Ace



21600 Environtoental Qualification

Environmental qualification per Reg. Guide 1.89 for time 
specified environment.

23A 1302, 
A30-3030,

Radiation 
requirements are 
very conservative 
because they 
assume that tile 

dose rate remains 
at lhe highest value 
over the entire 
duration of the 
event. The 
requirements could 
be significantly 
reduced if 
necessary.  
Radiation 
requirements, 
however, assume 
no degraded core 
as this is a beyond 
design basis 
condition.

Docuu1t1nl 
A30-3030 specifies 
environnmenls.  
A 11-4100 specifies 
qualification 
requiremnents.  
Neither document 
was available for 
review.

Environmental Qualification 
Environmental qualification per Reg. Guide 1.89 for the 
specified environment.

23A 1302, 
A 30-3030.

Document 
A30-3030 specifies 
environments.  
Al 1-4100 specifies 
qualification 
requirements.  
Neither document 
was available for 
review.

L-136

Rad Ganinia 
Acc

Tinax Acc 171



Appendix M: Natural Phenomena Strategies, Requirements, & Comparison with Specifications

APRM detector

Integrity Strategy / Req. Topic 

Htazard Value Expedted Requirement 

No

Actual Requirement Actual Rnml. Ref.

Unknown Environmental Qualification 
Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seisinic 
requirements are 
different.

APR11 Prearnpli 

Flood

tier 

Inteeriky Straievy / Req. Topic 

Hazard Valuhe Expedted Requirement Actual Requirement Actual Rqil. Ref.

No

Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismnic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismnic 
requirements are 
different.

M-1

Flood 

Seismic

Seismic Fig 3G.4-7, 
Fig 3G.4-9

Conunens



APRNI Processor

Integrity Strategy/ Req. Topic 

Htazard Value Expedhed Reouirelnent 

Yes Inherently safe design 
Mounted above flod level

Fig 3G.5-14, 
Fig 3G.5-12

Actual Requirement Actual Rnqot. Ref.

Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actmal 
seismic 
requirements are 
different.

Integrity Strategy / Req. Topic 

Hazard Value Expedted Requirement 

Yes Inherently safe design 
Mounted above flod level

Actual Reouirement Actual Rqmt. Ref.

M-2

Flood 

Seismic

Bypass Switches

Flood

Comments~



Environmental QualificationFig 3G.5-14, 
Fig 3G.5-12

Envirolnmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Seismic design for 
conditions specilied in 
A 11-3550 per (future 
document) and 
qualification of design 
per A30-3030

23A 1302, Sections 
2.1.3.2 and 1.5

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requireuments are 
different.

The referenced 
documents 
containing detailed 
requirements are 
unavailable. JEAC 
4601 (the 
J apaneese 
equivalent of IEEE 
344) is referenced 
as an applicable 
code and Reg Guide 
1. 100 is referenced 
for guidance.

Integrity Strategy / Req. Topic 

Hazard Value Fxpedted Requirement Actual aequiremelt ctual RmR f. Coments
Inherently safe design 
Mounted above tlod level 

Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Seismic design for 
conditions specified in 
A 11-3550 per (future 
document) and 
qualification of design 
per A30-3030

23A 1302, Sections 
2.1.3.2 and 1.5

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information aid it it 
likely that actual 
seismic 
requirements are 
different.

The referenced 
documents 
containing detailed 
requirements are 
unavailable. JEAC 
4601 (the 
Japaneese 
equivalent of IEEE 
344) is referenced 
as an applicable 
code and Reg Guide 
1.100 is referenced 
for guidance.

M-3

Bypass Ulnit

Flood 

Seismic

Yes 

Fig 3G.5-14, 
Fig 3G.5-12

Seismic



Channel Manual Trip Switch

Integrity Strategy / Req. Topic 

Hazard Vaelu Expedted Requirement 

Yes Inherently safe design 
Mounted above flod level

Fig 3G.5-14. Environmental Qualification 
Fig 3G.5-12 

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Actual Requirement

Seismic design for 
conditions specified in 
Al 1-3550 per (future 
document) and 
qualification of design 
per A30-3030

Actual Rtidt. Ref.

23A 1302, Sections 
2.1.3.2 and 1.5

Commentns

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

The referenced 
documents 
containing detailed 
requirements are 
unavailable. JEAC 
4601 (the 
Japaneese 
equivalent of IEEE 
344) is referenced 
as an applicable 
code and Reg Guide 
1. 100 is referenced 
for guidance.

Condensate Storage Tank Level Sensor

Integrity Strategy / Reqa Topic 

Hazard Valueý Expedted Requirement 

No

Actual Requirement Actual RQmL. Ref.

M-4

Flood 

Seismic

Flood



Unknown Environmental Qualification 
Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 
have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

Condenser Vacuum Sensor

Integrity Strategy / Req. Topic 

Hazard Value Expedted Requirement 

No

Fig 3G.4-7, 
Fig 3G.4-9

Actual Requirement Actual R.!n. Ref.

Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
dilferent.

Core Flow Sensor

Integrity Strategy / Rea. Topic 
Hazard Value ExpeNoed Rei 
No

Actual Requirement Actual RQmi. Ref,

M-5

Seismic

Flood 

Seismic

Flood Comments



Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendnment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

Integrity Strategy / Req. Topic 

Expedted Requirement Actual RoLt. Ref.

Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
dilferent.

Integrity Strategy / Req. Topic 

Iiazard Vauhie Expedted Requirement 

No

Actual Requirement Actual Rqnt. Ref.

M-6

Seismic Fig 3G.4-7, 
Fig 3G.4-9

CRID Water Header Pressure Sensor

Flood 

Seismic

Htazard Value 

No 

Fig 3G.4-20, 
Fig 3G4-9

Commentsl

CUW Area Temperature Sensor

Flood

Actual Req~uirement



Fig 3G.4-7, 
Fig 3G.4-9

Environmental Qualification

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does no0 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

CUW Differential Flow Sensor

Integrity Strategy / Req. Topic 

Hazard Value Expedied Requirement 

No

Fig 3G.4-7, 
Fig 3G.4-9

Actual Requirement Actual Rmt, Ref Comments~

Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requiretlents are 
different.

Digital Trip Module

Integrity Strategy / Req. Topic 

Expedled Requirement 

Inherently safe design 
Mounted above flod level

Actual Requirement Actual RoqlmRef. Coments.

M-7

Seismic

Lazard 

Flood 

Seismic

Flood

Ialiard Value 
Yes



Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Seismic design for 
conditions specified in 
A 11-3550 per (future 
document) and 
qualification of design 
per A30-3030

23A 1302, Sections 
2.1.3.2 and 1.5

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

The referenced 
documents 
containing detailed 
requirements are 
unavailable. JEAC 
4601 (the 
Japaneese 
equivalent of IEEE 
344) is referenced 
as an applicable 
code and Reg Guide 
1. 100 is referenced 
for guidance.

Division Manual Trip Switch 

azad Hazard Value 

Flood Yes

Seismic Fig 3G.5-14, 
Fig 3G.5-12

Integrity Strategy / Req. Topic 
Expedted Requirement 

Inherently safe design 
Mounted above flod level 

Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Actual Reouirement

Seismic design for 
conditions specified in 
Al 1-3550 per (future 
document) and 
qualification of design 
per A30-3030

Actual RqmiL. Re

23A 1302, Sections 
2.1.3.2 and 1.5

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

The referenced 
documents 
containing detailed 
requirements are 
unavailable. JEAC 
4601 (the 
Japaneese 
equivalent of IEEE 
344) is referenced 
as an applicable 
code and Reg Guide 

.I100 is referenced 
for guidance.

M-8

Seismic Fig 3G.5-14, 
Fig 3G.5-12



Division Trip Reset Switch

Integrity Strategy / Reg. Topic 

• Ha71rd Value Expedted Requirement 

Yes Inherently safe design 
Mounted above flod level

Fig 3G.5-14.  
Fig 3G.5-12

Actual Requirement Actual Rqmv. Ref,

Environmental Qualification

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Seismic design for 
conditions specified in 
A 11-3550 per (future 
document) and 
qualification of design 
per A30-3030

23A 1302, Sections 
2.1.3.2 and 1.5

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
infonnation and it it 
likely that actual 
seismic 
requiretnents arc 
different.

The referenced 
documents 
containing detailed 
requirements are 
unavailable. JEAC 
4601 (the 
Japaneese 
equivalent of IEEE 
344) is referenced 
as an applicable 
code and Reg Guide 
1. 100 is referenced 
for guidance.

Drywell Pressure Sensor

Integrity Strategy / Req. Topic 

Haztard Valu Expedted Requirement 

No
Actual Requirement Actual R!mLt. Ref,

M-9

Flood 

Seismic

Flood
£CmnnnenLs



Environmental Qualification

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely Ihat actual 
seismic 
requirements are 
different.

Integrity Strategy I Req. Topic 

Hazard Value Expedted Requirement 

No

Fig 3G.4-20, 
Fig 3G4-9

Actual Requirement Actual Rjjmt. Ref,

Environmental Qualification

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

Integrity Strategy / Req. Topic 

Htazard Value Expedled Requirement 

No

Actual Requirement Actual Rumt , Ref.

M-10

Seismic Fig 3G.4-7, 
Fig 3G.4-9

IlPCF Puump Discharge Pressure Sensor

Ha~zrd 
Flood 

Seismic

Main Steam Line Flow Sensor

Flood

Conmmnts~



Environmental Qualification

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

Integrity Strategy / Reg, Topic 

Hazard ValuIe Expedted Regjireinent 

No

Fig 3G.4-7, 
Fig 3G.4-9

Actual Requirement Commentms

Environmental Qualification

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 
have this 
infornation and it it 
likely that actual 
seismic 
requirements are 
different.

Main Steam Tunnel Radiation Sensor 

Integrity Strategy/ Reo. Topic

Itazard Value Expedted Requirement 

No
Actual Reuiretmient Actual Iu it. Ref.

M-11

Seismic Fig 3G.4-7, 
Fig 3G.4-9

Main Steam Line I'ressure Sensor

Flood 

Seismic

Flood

Actual Rotnt. Ref.

Comments



Fig 3G.4-19, Environmental Qualification 
Fig 3G.4-8 

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendinent 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seistiic 
requirements are 
different.

Main Steam Tunnel Temperature Sensor

Integrity Strategy / Reg. Topic 

Hazard Value Expedted Requirement 

No

Actual Requirement Actual Rtnt. Ref.

Fig 3G.4-19, Environmental Qualification 
Fig 3G.4-8 

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
diflerent.

Main Turbine Area Temperature Sensor

Integrity Strategy / Req. Topic 

Ilazard Value Expedmed Requirement 

No

Actual Reguirement Actual ruit, Ref.

M- 12

Seismic

Flood 

Seismic

Hazard 

Flood

Co~mments~



Fig 3G.4-19, Environmental Qualification 
Fig 3G.4-8 

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

Manual Scram Logic Unit (MILU)

Integrity Strategy / Req. Topic 

Hazard Value Expedted Requirement

Yes 

Fig 3G.5-14, 
Fig 3G.5-12

Actual Requirement Actual Rqmt. Ref,
Inherently safe design 
Mounted above flod level 

Environmental Qualification

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Seismic design for 
conditions specified in 
A 1-3550 per (future 
document) and 
qualification of design 
per A30-3030

23A 1302, Sections 
2.1.3.2 and 1.5

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

The referenced 
documents 
containing detailed 
requirements are 
unavailable. JEAC 
4601 (the 
Japaneese 
equivalent of IEEE 
344) is referenced 
as an applicable 
code and Reg Guide 
1. 100 is referenced 
for guidance.

Manual Scram Reset Switch 

Integrity Strategy / Req. Topic 

lld tlasard Value Expedmed Requirement Actual Requirement Actual RQmt. Ref.

M-13

Seismic

Flood 

Seismic

Csonnntnis



Inherently safe design 
Mounted above flod level 

Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Seismic design for 
conditions specified in 
A 1-3550 per (future 
document) and 
qualification of design 
per A30-3030

23A 1302, Sections 
2.1.3.2 and 1.5

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

The referenced 
documents 
containing detailed 
requirements are 
unavailable. JEAC 
4601 (the 
Japaneese 
equivalent of IEEE 
344) is referenced 
as an applicable 
code and Reg Guide 
1. 100 is referenced 
for guidance.

Manual Scram Switch 

Hazd Hazar 

Flood Yes

Integritv Strategy / Req. Topic 

(I Value Expedted Requirement 
Inherently safe design 
Mounted above flod level

Actual Requirement Actual Ru!l. &eL

M-14

Flood Yes

Seismic Fig 3G.5-14, 
Fig 3G.5-12



Environmnental Qualification

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Seismic design for 
conditions speciflied in 
A] 1-3550 per (future 
d(ocument) and 
qualification of design 
per A30-3030

23A 1302, Sections 
2 I 312 and I i

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requiremen•s are 
different.

The referenced 
documents 
containing detailed 
requirements are 
unavailable. JEAC 
4601 (the 
Japaneese 
equtivalent of IEEE 
344) is referenced 
as an applicable 
code and Reg Guide 

L.1(00 is referenced 
for guidance.

NISIV Position Switch

Integrity Strategy / Reu. Topic 

Hazard Value Expedted Requirement 

No

Fig 3G.4-19.  
Fig 3G.4-8

Actual Requtiremumem Actual Ru R)ef, Ct. oefnts

Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
infornation and it it 
likely that actual 
seismic 
requiretnents are 
different.

Integrity Strategy / Req, Topic 

tlazird Value Expedted Requirement Actual Requirement Actual Rqint. Ref

M-15

Seismic Fig 3G.5-14, 
Fig 3G.5-12

Flood 

Seismic

Multiplexer

Haza Comments



Yes

Fig 3G.5-14, 
Fig 3G.5-12

Inherently safe design 
Mounted above flod level 

Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Output Logic Unit 
Integrity Strategy / Req. Topic 

HazarIdlazard Value xpedted Requirement 

Flood Yes Inherently safe design 
Mounted above flod level

Fig 3G.5-14, 
Fig 3G.5-12

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
infortmation and it it 
likely that actual 
seismic 
requirements are 
different.

Actual Requirement Actual lRnit, Ref. Commnents

Environmental Qualification

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Seismic design for 
conditions specified in 
Al 1-3550 per (future 
document) and 
qualification of design 
per A30-3030

23A 1302, Sections 
2.1.3.2 and 1.5

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

The referenced 
documents 
containing detailed 
requirements are 
unavailable. JEAC 
4601 (the 
Japaneese 
equivalent of IEEE 
344) is referenced 
as an applicable 
code and Reg Guide 
1. 100 is referenced 
for guidance.

M-16

Flood

Seismic

Seismic



RCIC Equipment Area Temperature Sensor 

Inteerity Strategy I Req, Topic 

Hazard Ilazard Value Expedted Requirement Actual Requirement Comment
No

Fig 3G.4-20, 
Fig 3G4-9

Environmental Qualification

Environtental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
infonnation and it it 
likely that actual 
seismic 
requirements are 
different.

RCIC Steam Line Flow Sensor

Integrity Strategy / Req. Topic 

lalzard Value Expedted Requiremnent 

No

Fig 3G.4-20, 
Fig 3G4-9

Actual Reuttirement Actual Rnl Ref Co nts

Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

M- 17

Flood

Seismic

Flood 

Seismic

Actual Rqnit. Ref.



RCIC Stearn Supply Line Pressure Sensor

Flood 

Seismic

RCIC Turbine E

Flood 

Seismic

Integrity Strategy I Req. Topic 

Hazard Valie Expedted Requirement 

No

Fig 3G.4-20, Environmental Qualification 
Fig 3G4-9 

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions 

,xhaust Pressure Sensor 

Integrity Strategy / Req. Topic 

Hazard Value Expedted Requirement 

No 

Fig 3G.4-20, Environmental Qualification 
Fig 3G4-9 

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Actual Requirement Actual Rqt. Ref. Comm s

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

Actual Requirement Actual RqnMl. Ref £ioments

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

M-18



Reactor Building / Fuel Handling Area Exhaust Radiation Sensor 

Integrity Strategy / Req. Topic 

Ialdazard Valh Expedled Reouirement Actual Requirement Actual Rentl. Ref- Commnts
No

Unknown Environmental Qualification 
Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
anmendmtent 16 of 
the FSAR. The final 
revision does not 
have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

Reactor NMode Switch

Inteerity Strategy I Req. Topic 

Htazard Valueh, Expedied ReQuirement

Yes
Actual Reqmuiremnent Actual Riqmnk Ref,

Inherently safe design 
Mounted above hlod level

M-19

Flood 

Seismic

Flood



Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Seismic design for 
conditions specified in 
A 11-3550 per (future 
document) and 
qualification of design 
per A30-3030

23A 1302, Sections 
2.1.3.2 and 1.5

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 
have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

The referenced 
documents 
containing detailed 
requirements are 
unavailable. JEAC 
4601 (the 
Japaneese 
equivalent of IEEE 
344) is referenced 
as an applicable 
code and Reg Guide 
1.100 is referenced 
for guidance.

Reactor Water Level Sensor

Integrity Strategy / Req. Topic 

Iazard Value Expedted Requirement 

No

Fig 3G.4-7, 
Fig 3G.4-9

Actual Requirenment Actual Rint. Ref. Commens~m

Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
infonnation and it it 
likely that actual 
seismic 
requiretnents are 
different.

Remnte Multiplexer Unit

Integrity Strategy / Req. Topic 

iaznard Value Expedted Requirement Actual Requireitent Actual Rqmt. Ref.

M-20

Seismic Fig 3G.5-14, 
Fig 3G.5-12

Flood 

Seismic

llazald



Flood No

Fig 3G.4-20, 
Fig 304-9

Environmental Qualification

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information ant( it it 
likely that actual 
seismic 
requirements are 
different.

RIIR Area Temperature Sensor

Integrity Strategy / Req. Tonic 

Hazard Value Expedled Requirement 

No
Actual Requirement Actual Rqnl. Ref.

Environmental Qualification

Environtuental-qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendlment 16 of 
the FSAR. The final 
revision does not 

have this 
infornation and it it 
likely that actual 
scistiic 
requirements are 
different.

RIM Puimnp D)ischarge Pressure Sensor 

Integrity Strategy / Req Topic 

H r Itard Value Expedted Requirement Actual Requirement

M-21

Seismic

HaFard 
Flood

Fig 3G.4-20, 
Fig 3G4-9

Commetn~s

Actual Ruint. Ref.



Flood No

Fig 3G.4-20, 
Fig 3G4-9

Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR, The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

Start-up Range Neutron Detector

Integrity Strategy / Req. Topic 

Itazard Value Expedted Requirement 

No

Actual Requirement Actual Rqmt. Ref.

Unknown Environmental Qualification 
Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
infonrmation and it it 
likely that actual 
seismnic 
requirements are 
different.

Start-up Range Neutron Preamplifier 

Integrity Strategy / Req. Topic

Uiatard Valh Expedted Reqiirement Actual Requirement Actual Rqmt. Ref,

M-22

Seismic

Htaz~a 
Flood 

Seismic

I Iazittd Colnmments

Comments



Flood No

Fig 3G.4-7, 
Fig 3G.4-9

Environmental Qualification

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

Integrity Strategy / Req. Topic 

Hazard Value Expedled Requirement 

No

Fig 3G.4-7, 
Fig 3G.4-9

Actual Requirement

Environmental Qualification

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

Integrity Strategy / Re!. Topic 

I'azard Value Expedted Requiremnent Actual Requirement Actual Roinii. Ref. onxnus

M-23

Seismic

Steam Doime Pressure Sensor

Hazard 

Flood 

Seismic

Suppression Pool Level Sensor

Hazatrd



Flood No

Fig 3G.4-7, 
Fig 3G.4-9

Environmiental Qualification

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions 

Integrity Strategy / Reg, Topic 

Hazard Vahlu Expedted Requirement

Seismic 

Trip Actuator 

Flood 

Seismic

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
infomiation and it it 
likely that actual 
seismic 
requirements are 
different.

Actual Requirement Actual Rqgnhi Ref

Inherently safe design 
Mounted above flod level 

Environmental Qualification

Seismic design for 
conditions specified in 
Al 1-3550 per (future 
document) and 
qualification of design 
per A30-3030

23A 1302, Sections 
2.1.3.2 and 1.5

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requiremoents are 
different.

The referenced 
docunients 
containing detailed 
requirements are 
tunavailable. JEAC 
4601 (the 
Japaneese 
equivalent of IEEE 
344) is referenced 
as an applicable 
code and Reg Guide 
1. 100 is referenced 
for guidance.

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

M-24

Yes 

Fig 3G.5-14, 
Fig 3G.5-12



Integrity Strategy / Req. Topic 

Hazard Value Expedied Requirement 

Yes Inherently safe design 
Mounted above ilod level

Fig 3G.5-14, Environmental Qualification 
Fig 3G.5-12 

Environmental qualification per Reg. Guide 1.100 for 
seismic conditions

Actual Requirement Actual Runi. Ref.

Seismic design for 
conditions specified in 
Al 1-3550 per (future 
docutent) and 
qualification of design 
per A30-3030

23A 1302, Sections 
2.1.3.2 and 1.5

Co~mments

Figures are in 
atnendment 16 of 
the FSAR. The final 
revision does not 

have this 
infornation and it it 
likely that actual 
seistnic 
requirements are 
different.

The referenced 
docultents 
containing detailed 
requirements are 
unavailable. JEAC 
4601 (the 
Japaneese 
equivalent of IEEE 
344) is referenced 
as an applicable 
code and Reg Guide 
1. 100 is referenced 
for guidance.

Turbine Control Valve Oil Pressure Sensor

Integrity Strategy / Reu. Topic 

Ilazard Value Expedted Requirement 

No
Actual Requirement Actual RJ mt. Ref.

M-25

Trip Logic Unit

Hazard 

Flood 

Seismic

Hazard 

Flood
Comm~tents



Fig 3G.4-19, 
Fig 3G.4-8

Environmental Qualification

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
information and it it 
likely that actual 
seismic 
requirements are 
different.

Turbine Stop Valve Position Sensor
Integrity Strategyv/ Req. Topic 

Hazard Vahle Fxpedted Requirement 

No

Actual Requirement Actual R to. Ref C n ts

Fig 3G.4-19, Environmental Qualification 
Fig 3G.4-8 

Environmental qualification per Reg. Guide 1. 100 for 
seismic conditions

Figures are in 
amendment 16 of 
the FSAR. The final 
revision does not 

have this 
infornation and it it 
likely that actual 
seismic 
requirements are 
different.

M-26

Seismic

Flood 

Seismic



Appendix N: Power Supply Hazard Strategies, Requirements, & Comparison with Specifications 

Note the following abbreviations used in this appendix.  

EMI: Conducted electromagnetic interference at power inputs 

Fmax Maximum power supply frequency (Hz) 

Fmin Minimum power supply frequency (Hz) 

Mechanical Accident mechanical hazards 

Pmax Maximum air supply pressure (kg/cm 2) 

Pmin Minimum air supply pressure (kg/cm 2) 

Vmax Maximum power supply voltage (V) 

Vmnax Maximum power supply voltage (V)

N-I



Integrity Strategy I Req, Topic 

I lazard Value Expedled Requirement Actual ReqUiienentil Actual Rqnt. Ref.

Noise itmmnity 
Grounding, shielding, and qualification requirements 

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Protection against high 
electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation 

For NIMS thie maximum 
freqLuecy is 52.5 lIz 

For NMS tile minimum 
fretluecy is 47.5 liz

23A1317 sec 

23A6301 sec 
2.4.3.1.1 

23A6301 see 
2.4.3.1.1

There are no 11ir-powered components in 
the protection system.  

Specilic countertesures are presented 
in (iLem 1.5-d) document A 1-3050 
-Design Specilication 

The value refers to whole NMS 

The value refers to whole NMS

There are no air-powered conlponlents in 
tile protection system.  

There are no air-powered components in 
tile protection system.

APRII.( detector

Air Purity

EMNI

|lz1Kax

Notes No information 
available in 

SAR

Pimmin

N-2



Electrical interface

At least two High 
Viltage Power Supply 
source sholud be 
provided for each 
APRM. Each IIVPS 
should be avle to 
provide variable 0 to 
200 VI)C to power tlte 
LPIRM detectors

23A6301 see 
4.4.1.3.4a,b

Relfiences

Total I larnionic 
l)isotion

Energy source noise

Qualification requirements

"Tiansients Energy source noise 
Qualilicalion requirements For NMS noise filters 

should be sUlppied.  

They shold be able to 
operate during normal 
power source 
transients.

No informatjion available about harmonic 
distortion

23A6301 sec 
2.4.4.4d

Tite value refers to whole NMS

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required opciating conditons

For NMS the maximum 
voltage is 132 V 

For NMS the minimuml 
voltage is 102 V

23A6301 sec 
2.4.3.1.1 

23A6301 see 
2.4.3.1.1

The value refers to whole NMS 

Tie value refers to whole NMS

N-3

Power Source LPIiM High 
Voltage

Vt in



APR10 Preanmplifier

Integrity Strategy / Req. Topic 

Ilazard Vahte Expdtted Requirement

Noise imnmnity 
Grounding, shielding, and qualification requirements 

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Actual Requirement Actual Rqnil. Ref.

Protection against high 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation 

For NMS the maximum 
frequecy is 52.5 Hlz 

For NMS the muinimum 
frequecy is 47.5 Hiz

23A1317 sec 

23A6301 sec 
2.4.3.1.1 

23A6301 sec 
2.4.3.1.1

There are no air-powered components in 
the protection system.  

Specific countertuesures are presented 
in (item1i.5-d) document A 1-3050 

-D)esign Specification 

The value refers to whole NMS 

The value refers to whole NMS

There are no air-powered cOml)ponenls it 
the protection systeum.  

There are no air-powered components in) 
the protection system.

N-4

AirPuri 

Ah Purity

EMNI

Fmiax 62

58Finin 

Notes 

Pnsax 

PImin

Comments



Power Source I E Inverters Electrical interface
120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for lour divisions.  
Divisions I,liand Ill, one 
DC supply is thr plant 
125 VDC.

23A 1317 sec 
2.2.2.1 and 2

No specific informnation is provided for 
each coimlponent

Reflrences 8.3.1 I. 1.4.1

Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

No information available about harmonic 
distortion

For NMS noise filters 
should be suppied.  
They shold be able to 
operate during normal 
power source 
transients.  

For NMS the maximlnumn 
voltage is 132 V 

For NMS the iinimnunm 
voltage is 102 V

23A6301 see 
2.4.4.4d

23A6301 sec 
2.4.3.1.1 

23A6301 sec 
2.4.3.1.1

The value refers to whole NMS

The value refers to whole NMS 

The value refers to whole NMS

N-5

Total Hlarmoonic 
I)isoilion 

"ruansients

Vlllax 132

Villin 10H



APRNI Processor

Integrity Strategy / Req. Topic 

Hazard Value Expedted Requirement Actual Requirement Actual Ruml. Ref.

Noise immunity 
Grounding, shielding, and qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Protection against high 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation 

For NM S the maximum 
frequecy is 52.5 Hlz 

For NMS the minimnum 
frequecy is 47.5 Itz

23A1317 see

23A6301 sec 
2.4.3.1.1 

23A6301 sec 
2.4.3.1.1

There are no air-powered components in 
the protection system.  

Specific counterntesures are presented 
in (item 1.5-d) document Al 1-3050 
-Design Specification

The value refers to whole NMS 

The value refers to whole NMS

There are no air.powered comnponttIs in 
thle protection system.  

There are no air-powered cotmponents in 
the protection system.

N-6

Air Purity

EM 1

Ftnax

Commtients

62

58Fttin 

Notes 

Pinax 

Potin



Power Source I E Inverters Electrical interface

120) VAC 23A1317 sec 
ininterruptable power 2.2.2.1 and 2 
source provide logic 
and power control in 
the for four divisions.  
Divisions I.liand III. one 
DC supply is ilir plant 
125 VDC.

No specific inforimnation is provided for 
each component

References 8.3.1.1.4.1

Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

No information available about harnionic 
distortion

For NMvIS noise lilters 
should be suppied.  
They shold be able to 
operate during normal 
power source 
transients.  

For NMS the maxilmum 
voltage is 132 V 

For NMS the minimum 
voltage is 102 V

23A6301 sec 
2.4.4.4d

23A6301 sec 
2.4.3.1.1 

23A6301 sec 
2.4.3.1.1

The value refers to whole NMS

The value refers to whole NMS 

The value refers to whole NMS

N-7

Total I larmonic 
D)isortion

Transients

Vmnax 132

108



Bypass Switches

Integrity Strategy / Req. Topic 

Iazard Value Expedted Requirement

Noise ilmunity 
Grounding, shielding, and qualification requirements

Actual Re(uiremnent

Protection against high 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec

Commitenits

There are no air-powered components in 
the protection system.  

Specific colutaerniesures are presented 
in (itenm1.5-d) dOCulmenl Al 1-3050 
-D)esign Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of reqUired operating conditons

Not applicable

There are Iio air-powered components in 
the protection system.  

There are no air-powered components in 
the protection system.

Power Source Not Powered Electrical interface 

References

N-8

Air Purity

EMNI

Finax 

Fmin 

Notes 

Pliax 

Pinia

Actual Runn. R/ef,



Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptahle power 
source provide logic 
and power control in 
the for four divisions.  
Divisions 1,liand I11, one 
D)C supply is thr plant 
125 VDC.  

Nominal 120 VAC 
initerruptable power 

source provide logic 
and power control in 
the for four divisions.  
Divisions Iliand III, one 
I)C supply is thr plant 
125 VDC.

23A1317 see 
2.2.2.1 and 2 

23A 1317 sec 
2.2.2.1 and 2

No information available about harmonic 
distortion 

No information about power transients 
found 

No specific inlformation is piovided for 
each comtponent 

No specific infoirnation is provided for 
each component

N-9

Total I larnionic 
Disortion

Transienlts

Vintax

Vinin



Integrity Strategy / Req. Topic 

I lazard Value Expedtetl Requirement

Noise immunity 
Grounding, shielding, and qualification requirements

Aclual Requiremlent Actual RnitRl.Lef.

Protection against high 23A1317 sec 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

Commiiients

There are no air-powered components in 
the protection system.  

Specific counlerloesures are presented 
in (item 1.5-d) document A 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Power Source I E Inverters Electrical interface
120 VAC 
ininterruplable power 
source provide logic 
and power control in 
the for four divisions.  
D)ivisions lliand III, one 
DC supply is thr plant 
125 VDC.

23A1317 sec 
2.2.2.1 and 2

There are no air-powered components in 
the protection system.  

There are no air-powered components in 
the protection systent.  

No specific information is provided for 
each component

N-10

Bypass Unit 

Air Purity

EMI

62 

58

Finin 

Fmin 

Notes 

Pinax 

Pmnin



References 8.3.1.1.4.1

Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating condilons

Nominal 120 VAC 
ininterrupiable power 
source provide logic 
and power control in 
the for four divisions.  
l)ivisions Uliand III, one 
D)C supply is thr plant 
125 VI)C.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
I)ivisions lliaind III, one 
D)C supply is thr plant 
125 VDC.

23A1317 sUe 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No informalion available about harmonic 
distortion 

No information about power iransients 
found 

No specifie information is provided for 
each comlponeint 

No specific information is provided for 
each component

N-l1

Total I larmonic 
l)isoiiion 

Tiansients

Vmnax 132

108



Channel Manual Trip Switch

Integrity Strategy / Req. Topic 

Iheoard Value Expedted Requirement Actual Requirement Actual Rqn1t. Rtf,

Noise immunity 
Grounding, shielding, and qualification requirements Protection against high 

electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec

There are no air-powered compolnents in 
the protection system.  

Specific cor.ntermnesures are presented 
in (item 1.5-d) document A 11-3(050 
-Design Specilication

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Not applicable

There are no air-powered components in 
the protection system.  

There are no air-powered components in 
the protection system.

Ptower Soum cc Not Powered Electrical i nterface 

References

N-12

Air Purity

ENl

Finix 

Notes 

Pmax 

Pluin

Comments



Energy source noise

Qualitication requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating condilons 

Electrical energy source 
Specitication of required operating condilons

Nominal 120 VAC 
ininterruptable power 
source provide logic 
anid power control in 
the for four divisions.  
Divisions I.Iiand III, one 
DC supply is i111" planti 
125 VI)C.  

Nominal 120 VAC 
ininterruptable power 
source pirovide logic 
and power control in 
the for four divisions.  
Divisions lhiand 11, one 
D)C supply is ihr plant 
125 VI)C.

23A1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

Total I lalnionic 
I)isorlion 

Transients

N-13

No information available about harmonic 
distorlion 

No informaiion about power Itransients 
found 

No specific infommtion is provided for 
each component 

No specific information is provided for 
each conmponent

Vinin



Conidtensade Storage Tank Level Sensor 

Integrity Strategy / Re(q. Tonic 

HazLar lJalzrd Value ExpedIed Requirement 

Air Purity

Noise immulntity 
Grounding, shielding, and qualification requirements

Aclual Requirement Actual Rint, Ref f."

Protection against high 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec

There are no air-powered components in 
the protection system.  

Specific coutnteroesures are presented 
in (item l.5-d) document Al 1-3050 
-I)esign Specificalion

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Ptnax 

Ptnin

Power Source Instrutnent 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

There are no air-powered cotnponents in 
the protection systetn.  

There are no air-powered components in 
the protection system.  

For design specifications, see 
docutments R46-4010 and R42-4010 
Design Specifications for Vital AC Power 
Supply and DC Power Supply

N-14

ENII

Notes No information 
available in 

SAR

Comments



Energy source noise

Qualification requireluenis 

Energy source noise 
Qualification requirements

Electrical energy source 
Speciflication of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
minterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions Iliand III, one 
DC supply is thr plant 
125 VlDC.  

Nominal 120 VAC 
ininterruptahle power 
source provide logic 
and power COtt rol in 
tlie for four divisions.  
Divisions 1,Iiand Il, one 
D)C sutpply is thr plant 
125 VI)C.

23A 1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No inforination available about harnionic 
distortion 

No infornation about power transients 
found 

No specific information is provided for 
each component 

No specific infornmation is provided for 
each component

N-15

References

Total I larnonic 
IDisollion

'TIansients

Vnitax

Vlnin



Condenser Vacuum Sensor

Integrity Strategy / Req. Topic 

Expedted Requirement Actual Requirement Acltual Rsunl RefL

Air Purity There are no air-powered components in 

the protection system.

Noise immunity 
Grounding, shielding, and qualification requirements Protection against high 

electrical noise. Use 
of fibet optic cables to 
reduce EMI efltcts, 

eliminate groutd loops 
and provide signal 
isolation

23A1317 see Specific counternuesttres are presented 
in (itett 1.5-d) document A 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Pnluin

Power Source Instrument 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

There are no air-powered components in 
the protection system.  

There are no air-powered components in 
the protection system.  

For design specifications, see 

documents R46-40 10 and R42-40 10 

Design Specifications for Vital AC Power 
Supply and DC Power Supply

N-16

ENMI

Fmax 

Finit 

Notes No information 
available in 

SAR



Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons

Electrical energy source 
Specification of required operating conditons

Notoinal 120 VAC 
ininterrupt able power 
source provide logic 
and power control in 
the for four divisions.  
livisions lliand II, one 
IDC supply is thr plait 
125 VI)C.  

Nominal 120 VAC 
ititerrulupable power 
source provide logic 
aind power control in 
the for four divisions.  
Divisions lliand Ill, one 
DC supply is thr plant 
125 VDC.

23A 1317 sec 
2.2.2.1 and 2

23A 1317 sec 
2.2.2.1 and 2

No inflormnatiion available about harnmonic 
distolliOn 

No informatlion aboul power Itansients 
found 

No specific information is provided for 
each component

No specific infornmtation is provided for 
each conolltonen

N-17

Total I lartmt ic 
I)isotion

Tllanstit•ts

Vmiax

Vnitn



Core Flow Sensor
Integrity Strategy / Req. Topic 

Ilwaard Value Expedted Requirement Actual Requirement

Noise immunity 
Grounding, shielding, and qualification requirements Protection against high 

electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec

There are no air-powered comnponents in 
tile protection system.  

Specific countermesures are presented 
itt (item 1.5-d) document A I 1-3050 
-D)esign Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating cotditons

mlltuil

lowver Source Ihstruument 
Loop [lower 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source anti two 125 
VI)C batteries.

23A 1302 sec 
2.3.3/2.3.4.2

There are no air-powered components in 
the protection system.  

There are no air-powered comttpotnents in 
the protection systetm.  

For design specifications, see 

doctutents R46-40 10 and R42-40 10 

Design Specifications for Vital AC Power 
Supply and I)C fower Supply

N-18

Air Purity

EMI

Commitents

Fmnax 

Fmnin 

Notes No infornuation 
available in 

SAR

Actual Rolm. Ref,



Energy source noise

Qualification requ irements 

Energy source noise 
Qualificalion requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating condilons

Nominal 120 VAC 
ininterruptahble power 
source provide logic 
and power control in 
the for four divisions.  
Divisions I,liand I11, one 
DC supply is thr plant 
125 VDC.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control iii 
the for four divisions.  
[Divisions I'liand III, one 
I)C supply is thr plant 
125 VI)C.

23A1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No inforntation available abott harmonic 
dislortion 

No information about power transients 
found 

No specific informat ion is provided for 
each componenl 

No specific information is provided for 
each componenl

N-19

References

Total I larmonic 
I)isotlion

Transients

Vmax

Vina



CRI) Water Header Pressure Sensor

Integrity Strategy / Req, Topic 

II azard Value Fxpedlted Requirement Actual Reatoirement Actual Rsmt. Ref,

Noise immunity 
Grounding, shielding, and qualification requirements Protection against high 

electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 see

There are no air-powered components in 
the protection system.  

Specilic counlertoesures are presented 
in (item1.5-d) document Al 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

PItlax 

Poino

Power Soutee InstrUtoent 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source andl two 125 
VDC batteries.

23A 1302 see 
2.3.3/2.3.4.2

There are no air-powered components itt 
the protection systemt.  

There are no air-powered comtponents in 
the protection system.  

For design specifications, see 
documents R46-401 0 and R42-40 10 
I)esign Specifications for Vital AC Power 
Supply and DC Power Supply

N-20

Air Purity

E I,

Flnax 

Finin 

Notes No information 
available in 
SAR

Comments



Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions lliand Ill, one 
D)C supply is thr plant 
125 VDC.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
l)ivisions I,liand III, one 
D)C supply is dhr plant 
125 VDC.

23A 1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No informnation available about harmonic 
distortion 

No informtlion ahout power transients 
found 

No specific informalion is provided for 
each coml)ponent 

No specific information is provided for 
each colmtpot)nent

N-21

References

Total ItMumonic 
I)isortion

Transients

Vmax



CUW Area Temperature Sensor

Integrity Strategy / Reo. Topic 

Exnedled Reauirentent Actual Requirement Actual RuiLt. Rel

Air Purity There are no air-powered components in 

the protection system.

Noise imlmtlunity 
Grounding, shielding, and qualification requirements Protection against high 23A 1317 sec 

electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

Specific countermesures ire presented 
in (item 1.5-d) docutnent A 1-30.50 
-D)esign Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

PInax 

Polin

Power Source Instrument 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

There are no air-powered components in 
the protection system.  

There are no air-powered comtpontents iii 
the protection systetri.  

For design specifications, see 
documents R46-4010 and R42-4010 
l)esign Specifications Ibr Vital AC Power 

Supply and DC Power Supply

N-22

liamfd Ilazard Value

EMI

Cottmtents

Finax 

Finin 

Notes No information 
available in 
SAR



Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control itt 
the for four divisions.  
Divisions U, iand Ill, one 
DC supply is thr plant 
125 VI)C.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
l)ivisions I'liand Ill, one 
D)C supply is thr plant 
125 V DC.

23A1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No informatiotn available about harmonic 
distortion 

No information about power transients 
found 

No specific information is provided for 
each component 

No specific information is provided for 
each comliptonent

N-23

References

Total IlatImonic 
Disorlion

Transients

V1toax

Vinin



CUW Differential Flow Sensor
Integrity Strategy I Req. Topic 

Expedied Requirement

Noise imtmunity 
Grounding, shielding, and qualification requirements

Actual Requirement Actual Rruil. Ref.

Protection against high 23A 1317 sec 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

Cottttents

There are no air-powered components in 
the protection system.  

Specific counternoesures are presented 
in (item 1.5 -d) document A I 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

There are no air-powered conmponents in 
the protection system.  

There are no air-powered components in 
the protection system.

Power Source Instrument 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

For design specifications, see 
documents R46-40 10 and R42-40 10 
D)esign Specifications for Vital AC Power 
Supply and D)C Power Supply

N-24

Air Purity

EMI

Ettnax 

Ftin 

Notes No informalion 
available in 

SAR

P'nin

I I'azard Vaue



Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nomimal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for Ibur divisions.  
D)ivisions lliand III, one 
DC supply is thr plant 
125 VDC.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power col rol in 
the for four divisions.  
I)ivisions I,liand I1l, one 
DC supply is thi plant 
125 VI)C.

23A1317 sec 
2.2.2.1 and 2 

23A 1317 sec 
2.2.2.1 and 2

No information available about harmonic 
distioion 

No information about power transients 
found 

No specilic information is provided for 
each component 

No specific information is provided for 
each comtponent

N-25

References

Total Harmonic 
I)isotion

Transients

Vimin



Digilal Trip Module

Integritv Strategy / Req. Topic 

aizard Value Ex edled Requirement Actual Requirement Actual Rqil. Ref.

Noise immunity 
Grounding, shielding, and qualification requirements Protection against high 23A 1317 see 

electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

There are no air-powered components in 
tile protection system.  

Specific countermesures are presented 
in (item 1.5-d) document A 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Power Source I1E Inverters Electrical interface
120 VAC 
itinterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions 1,liand Ill, one 

DC supply is thr plant 
125 VDC.

23A1317 sec 
2.2.2.1 and 2

There are no air-powered components in 
the protection system.  

There are no air-powered components in 
tile protection system.  

No specific information is provided for 
each component

N-26

I Poaitard 
Air Purity

EM I

Comnents

62 

58

Fmrax 

Fmin 

Notes 

Pninax 

PFuin



References 8.3.1.1.4.1

Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of iequired operating conditons

Nominal 120 VAC 
ininterrluptalle power 

source provide logic 
and power control in 
the for four divisions.  
Divisions 1,liand I11, one 
D)C supply is thr plant 
125 VDC.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
D)ivisions 1l.iand Ill, one 
DC supply is thr plant 
125 VDC.

23A 1317 see 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No information available about harmonic 
distortion 

No information about power transients 
found 

No specific inforlmation is provided for 
each component 

No speci fic information is provided for 
each component

N-27

Total I far Ionic 
)isortion

Transients

Vimax 132

Vmnin 108



Division Manual Trip Switch

Integrity Strategy / Req. Topic 

tlazard Value Expedied Requirement

Noise immunity 
Grounding, shielding, and qualif'ication requirements

Actual Reauirenent Actual Rqml. ReIf.

Protection agaiinst high 
electrical noise. Use 
of fiber optic cables to 
reduce EM I effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec

There are no air-powered components in 
the protection systen).  

Specific counterlestlres are presented 
in (item 1.5-d) document A 11-3050 
-l)esign Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating condilons

Not applicable

There are no air-powered components in 
the protection system.  

There are no air-powered components in 

tihe protection system.

Power Source Not Powered Electrical interface 

References

N-28

Air Purity

EMI

Fmin 

Notes 

P'max 

Pmnin

Comments



Energy source noise

Qualification requirements 

Energy source noise 
Qualification re(quiremnents

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions Iliand Ill, one 
DC supply is thr plant 
125 VDC.  

Nominal 120 VAC 
ininterruptable power 
source Irovide logic 
and power control in 
the for four divisions.  
Divisions I'liand 111, one 
DC supply is thr plant 
125 VI)C.

23A1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No information available about harmonic 
distortion 

No information about power transients 
found 

No specific informalion is provided for 
each comnponent 

No specific information is provided for 
each comttpontent

N-29

Total IHarnmoonic 
l)isolrion

Transients

Vinax

Vinin



Division Trip Reset Switch 

]lnegrity Sirategy I Req, Topic 

II azr I la;,ard Value Expedied Requirement
Actual ReCuirenIeat Actual RQit. Ref,

Air Purity There are no air-powered components in 

the protection system.

Noise immunity 
Grounding, shielding, and qualification requirements Protection against high 

electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec Specific counterlmesures are presented 
in (item 1.5-d) document A 11-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Not applicable

There are no air-powered components in 
the protection system.  

There are no air-powered components in 

the protection system.

Power Source Not Powered Electrical interface 

References

N-30

EMI

CommenIluts

Finax 

Fuini 

Notes 

Finax 

Pinin



Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterstptable power 
source provide logic 
and power control in 
the for four divisions.  
D)ivisions Iliand II, one 
DC supply is thr plant 
125 VDC.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions Iliand II, one 
DC supply is thr plant 
125 VDC.

23A1317 sec 
2.2.2.1 and 2 

23A1317 see 
2.2.2.1 and 2

No information available about harnionic 
distortion 

No infoiritnaion about power transients 
found 

No specific information is provided for 
each comllponentt 

No specific information is provided for 
each conmponent

N-31

Total I larmionic 
Disoltion

Transients

Vtini



I)rywell Pressure Sensor

Integrity Strategy / Req, Topic 

lainard Val=u Expedied RequirementHazasrd
Actual Requirement

Air Purity There are no air-powered components in, 
the protection system.

Noise immunity 
Grounding, shielding, and qualification requirements Protection against high 

electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec Specific connterniestres are presented 
in (item 1.5-d) document A 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

l'ttnax 

Pmnin

|"o\er Source lnstrumnent 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

There are no air-powered cotmponents in 
the protection system.  

There are no air-powered components in 
the protection system.  

For design specifications, see 
documents R46-4010 and R42-40(10 
Design Specifications for Vital AC Power 
Supply and I)C,Power Supply

N-32

EMKI

Ftnax 

Fmin 

Notes No information 
available in 
SAR

CommentsActual R(!lnt. Ref,



Energy sotrce noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Speci ication of required operating conditons

Notminal 120 VAC 
ininterruptable power 
source provide logic 
and powet control in 
the for four divisions.  
Divisions I.Iiand Ill, one 
DC supply is dhr plant 
125 VI)C.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions lhiand II, one 
DC supply is thr plant 
125 VI)C.

23A1317 sec 
2.2.2.1 and 2 

23A 1317 sec 
2.2.2.1 and 2

No information available about harmonic 
distortion 

No informaitton about power transients 
found 

No specific information is provided for 
each component 

No specific information is provided for 
each conmponent

N-33

References

"Total I latimonic 
Iisortlion

Transients

Vitax

V inil



Hlazard Value Expedted Requirement

Noise immunity 
Grounding, shielding, and qualification requirements

Actual Requirement

Protection against high 
electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 
eliminate ground loops 
and provide signal 
isolation

23A 1317 sec

Commiuuents

There are no air-powered components in 
the protection system.  

Specific counternesures are presented 
in (item 1.5-d) document A I 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Punin

Power Source Instilinuent 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

There are no air-powered components in 
the protection systenm.  

There are no air-powered cotmponents in 
the protection system.  

For design specifications, see 
(docLttents R46-4010 and R42-4010 
Design Specifications for Vital AC Power 
Supply and DC Power Supply

N-34

IIPCF Pump I)ischarge Pressure Sensor 

Integrity Strategy / Req. Topic

ir Puzityd 
Air Purity

EMI

Fllnix 

Finin 

Notes No infonnation 
available in 
SAR

Actual Ronit, Ref,



Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating condlitons 

Electrical energy source 
Specilication of required operating conditons

Nominal 120 VAC 
ininmerrulptable power 
source provide logic 
and power control in 
the for four divisions.  
l)ivisions lliand Ill, one 
DC supply is thr plant 
125 VDC.  

Nominal 120 VAC 
ininterruplable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions Iliand Ill, one 
D)C supply is thr plant 
125 VDC.

23A1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No information available about harmonic 
distort ion 

No information about power transients 
found 

No specific intlo mation is provided for 
each component 

No specific information is provided for 
each component

N-35

References

Total Hartionic 
D)isortion

Transients

Vinax

Vinit



Main Steam Line Flow Sensor

Inlegrity Strategy / Req. Topic 

Itazard Value Exnedled Reouirement

Noise immunity 
Grounding, shielding, and qualification requirements

Actual Requirement Actual RqtnL. Ref.

Protection against high 23A 1317 sec 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

There are no air-powered components in 
the protection system.  

Specific counternesures are presented 
in (ittem .5-d) document A 1-3050 
-D)esign Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Pminax 

Pmini

Power Source Instrument 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

There are no air-powered components in 
the protection system.  

There are no air-powered components in 
the protection systeto.  

For design specifications, see 
documents R46-4010 and R42-40(10 
Design Specifications for Vital AC Power 
Supply and DC Power Supply

N-36

iaziurd 

Air I'Llity

EMI

Fniax 

Finin 

Notes No infortmation 
available in 

SAR



Energy source noise

Qualification requiremnents 

Energy source noise 
Qualification reqtuirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions Iliand Ill, one 
DC supply is thr plant 
125 VI)C.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions Iliand Ill, one 
DC supply is thr plant 
125 VI)C.

23At317 see 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No information available about harmionic 
distortion 

No inuformation about power transients 
found 

No specific information is provided for 
each component 

No specific infortmation is provided for 
each component

N-37

References

Total Harmonic 
D)isorlion

Vinax 

Vinin



Main Steam Line Pressure Sensor

Integrity Strategy / RM. Topic 

Expedted Requirement Actual Requirement Actual Rqml. Ref.

Noise immunity 
Grounding, shielding, and qualification requirements Protection against high 23A1317 sec 

electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

There are no air-powered components in 
the protection system.  

Specific countermesures are presented 
in (item 1.5-d) document All -3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

There are no air-powered components in 
the protection system.  

There are no air-powered components in 
the protection systetm.

Power Source Instrutment 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

For design specifications, see 
documents R46-4010 and R42-4010 
Design Specifications for Vital AC Power 
Supply and DC Power Supply

N-38

Air Purity

EM I

Fmax 

Fmin 

Notes No information 
available in 

SAR

Pinax 

Poin

Comments



Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininferntptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions f,liand Ill, one 
DC supply is thr plant 
125 VDC.  

Nominal 120 VAC 
ininterrtptable power 
source provide logic 
and power control in 
the for four divisions.  
l)ivisions I,liand III, one 
DIC supply is thr plntt 
125 VI)C.

23AI317 sec 
2.2.2.1 and 2 

23Af317 sec 
2.2.2.1 and 2

No information available about hatnmonic 
distortion 

No information about power transients 
found 

No specific information is provided for 
each component 

No specific information is provided for 
each component

N-39

References

Total Harmonic 
I)isornion

Transients

Vinax



Main Steam Tunnel Radiation Sensor

Integrity Strategy I Rea. Topic 

I1tInnard Value Expedied Requirement

Noise immunity 
Grounding, shielding, and qualifi,..:,..n requirements Protection against high 

electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec

There are no air-powered components in 
the protection system.  

Specific countermesures are presented 
in (ilemn 1.5-d) document A I 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Ptoin

Power Source Instrument 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

There are no air-powered components in 
the protection system.  

There are no air-powered components in 
the protection system.  

For design specifications, see 
documents R46-40 10 and R42-40 10 

Design Specifications for Vital AC Power 

Supply and DC Power Supply

N-40

airtrd 
Air Purity

EMI

Commeinetts

Notes No information 
available in 

SAR

Actual ReQuiremerll



Energy source noise

Qualification reqtuirelnents 

Energy source noise 
Qualification requirements

Electi cal energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Notninal 120 VAC 
ininterruplahle power 
source provide logic 
and power control in 
the for four divisions.  
Divisions l,liand Ilt, one 
DC supply is thr plant 
125 VI)C.  

Nominal 120 VAC 
ininterrupltable power 
source provide logic
and power control in 
the for four divisions.  
Divisions l,liand Ill, one 

IC supply is ihr plant 
125 VI)C.

23A1317 sec 
2.2.2.1 and 2 

23A1317 see 
2.2.2.1 and 2

No informitationl available ahout harmonic 
dlistortion 

No information abhout power transients 
found 

No specific informnatlion is provided for 
each comiponentl 

No specific information is provided for 
each component

N-41

References

Total Hlarmitontic 
l)oisltioin

"Transients

Vinin



Manual Scram Logic Unit (MILU)

Integrity Strategy / Req. Topic 

Hat1Yrd Value Expedied Requirement 

Noise immunity 
Grounding, shielding, and qualification requirements

E M I
Actual Requirement 

Protection against high 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

Actual Rmt. Ref.  

23AI317 sec Specific counlermesures are presented 
in (itemn1.5-d) document A 11-3(050 
-D)esign Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Power Source I E Inveriers Electrical interface
120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions Il.iand Ill, one 
DC supply is thr plant 
125 VDC.

23A1317 sec 
2.2.2.1 and 2

There are no air-powered cotmponents in 
the protection system.  

There are no air-poweted components in 
the protection system.  

No specific information is provided for 
each component

References 8.3.1.1.4.1

N-42

Fmitax 

FNtin 

Notes

62 

58

Pmin



Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions l,liand III, one 
DC supply is Ihr plant 
125 VI)C.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
l)ivisions I'liand Ill, one 
DC supply is Ihr plant 
125 VDC.

23A1317 see 
2.2.2.1 and 2 

23AI317 sec 
2.2.2.1 and 2

No in fornmation available aboutl harmonic 
distortion 

No information about power transients 
found 

No specific informtation is provided for 
each comlpotnent 

No specific information is provided for 
each component

N-43

Total IHarmonic 
Disortion

Transients

Vt ax

Vmnin

132

108



Manual Scram Reset Switch

Integrity Sitrtey / Req. Topic 

ilazard Value pExredited Requirement

Noise immunity 
Grounding, shielding, and qualification requirements

Actual Reouirement Actual tnLt. Ref,

Protection against high 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec

There are no air-powered components in 
the protection system.  

Specific countermesures are presented 
in (item l.5-d) document A I 1-305(0 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Not applicable

There are no air-powered components itt 
the protection system.  

There are no air-powered components in 
thie protection system.

Power Source Not Powered Electrical interface 

References

N-44

Air Purity

EMI

Finax 

Ftnin 

Notes 

Pluax

Comments



Energy SOUrce noise

Quialification requiremnents No inforiluaiton available about harmonic 
distollion

Energy source noise 
Qualification requirements No informatnion about power Irinsietns

Electrical energy source 
Specification of required operating conditons 

Elecitical energy source 
Specification of required operating conditons

Nomoinal 120 VAC 
ittinterruplable power 
source provide logic 
and power control in 
the fIt four divisions.  
Divisions Iliand III, one 
I)C supply is thr plant 
125 VDC.  

Nominhal 120 VAC 
ininleroplable power 
source provide logic 
and power colntrol in 
the for four divisions.  
I)ivisions I,liand III, one 
I)C supp

l
y is i hr platit 

125 VI)C.

23A1317 sec 
2.2.2.1 aind 2 

23A1317 sec 
2.2.2.1 alind 2

No specific information is provided for 
each colnponent 

No specific information is provided for 
each comnponenti

N-45

Trotal Ilarinionic 
I)isortion

Tranisients

Vlinax

Vinhi



Manual Scram Switch

Integrity StratelyX / Req. Topic 
Ilamard Value Expedtedl Requirementl

Air Purity 
There are no air-powered components in 
the protection system.

Actual Runil, Ref,

Noise immunity 
Grounding, shielding, and qualification requirements Protection against high 

electrical noise. Use 
of fiber optic cahles to 
reduce EMI effects, 
elitninate ground loops 
and provide signal 
isolatiotn

23A1317 sec Specific coututerlnesulres are presented 
in (itetn 1.5-d) document A 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Power Source I E Inverters Electrical interface
120 VAC 

ininterruptable power 
source provide logic 
ant(f power control in 
the for four divisions.  
l)ivisions Iliand I1I, one 
D)C supply is thr plait 
125 VDC.

23A1317 sec 
2.2.2.1 and 2

There are no air-powered cotmponents in 
the protection system.  

There are no air-powered cotmpontents itt 
the protection system.  

No specific information is provided for 
each component

N-46

Hazarld

ENII

Co£.imments

Fmax 62 

58

Notes 

Pilax 

P1in

Actual ReQtuhrenient



References 8.3. 1.1.4.1

Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininlemmruptable power 
source provide logic 
and power control in 
the for fotur divisions.  
Divisions l,liand 111, one 
D)C supply is thr plant 
125 VI)C.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power conlrol in 
the for four divisions.  
Divisions 1,liand Ill, one 
D)C supply is thr plamt 
125 VDC.

23A1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No infornation available about harmonic 
distorlioti 

No inforimtat ion about power iransients 
found 

No specific information is provided for 
each component 

No specific information is provided for 
each commiponent

N-47

Total IHarmonic 
D)isotlion

Transients

VnIIax 132

108



NISIV Position Switch

Integrity Strategy / Req. Topic 

Expedied Requirement Actual Reouirement Actual RLnL. Ref.

Air Purity 
There are no air-powered components in 

the protection system.

Noise immunity 
Grounding, shielding, and qualification requirements Protection against high 

electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec Specific counterloesures are presented 
in (item 1.5-d) docutment A 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Not applicable

There are no air-powered components in 
the protection system.  

There are no air-powered componetts in 
the protection system.

Power Source Not Powered Electrical interface 

References

N-48

UI lazrd Hazard Vahle

EM I

Ft nax 

Enlin 

Notes 

Ilnax 

111nin



Energy source noise

Qualification requirements No information available ahoum h'artonic 
distortlion

Energy source noise 
Qualification requirements No information about p)ower transients 

found

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions I,liand III, one 
DC supply is thr plant 
125 VI)C.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions I.liand III, one 
I)C supply is thr plant 
125 VDC.

23A1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No specific inlformation is provided for 
each cotmpoltenf 

No specific informnation is provided for 
each cotmpotnent

N-49

Total I iai ti/)tnic 
Disollion

Tranienis

Vtrin



Integrity Straiegy / Req. Topic 

Expedted Requirement

Noise immunity 
Grounding, shielding, and qualification requirements

Actual Re!uirement Actual Rqmt. Ref.

Protection against high 23A 1317 sec 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

There are no air-powered components in 
time protection system.  

Specific countermesures are presented 
in (item 1.5-d) document A I 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

PoWer Source I E Inverters Electrical interface
120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
l)ivisions Iliand IIl, one 
D)C supply is thr plai 
125 VDC.

23A1317 sec 
2.2.2.1 and 2

There are no air-powered components in 
the protection system.  

There are no air-powered components in 
the protection system.  

No specific information is provided for 
each component

N-50

Multiplexer 

Air Putity

Ilaiard Value

ENII

Fmiax 

Ftini

62 

58

Pnmax 

Pmoin

f



References 8.3.1.1.4.1

Energy source noise

Qualification requirenments No information aVailable aboul harnonic 
distorlion

Energy source noise 
Qualification requirements No in formation about power transients 

found

Electrical energy source 
Specification of required operating conditons 

Elecirical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for fotlr divisions.  
Divisions 1,liand III, one 
DC supply is I[br planth 
125 Vl)C.  

Nonminal 120 VAC 
initterruptable power 
source provide logic 
and power conlrol in 
the for four divisions.  
Divisions 1,liand III, one 
I)C supply is thr plant 
125 VDC.

23A1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No specific infornttimion is provided for 
each Comuponent 

No specific informiatlion is provided for 
each coinponent

N-51

Total I larinonic 
I)tsortion

Transients

VInax 132

108



Output Logic Unit

Integrity Strategy / Req. Topic 

I laiaid Value Expedled Requirement

Noise immunity 
Grounding, shielding, and qualification requirements Protection against high 

electrical noise. Use 
of fiber oplic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec

There are no air-powered components in 
the protection system.  

Specific countermesures are presented 
in (item 1.5-d) document A 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Power Source I E Invellers Electrical interface
120 VAC 
ininteiruptable power 
source provide logic 
and power control in 
the for four dIivisions.  
Divisions Iliand Ill, one 
DC supply is thr plant 
125 VDC.

23A1317 sec 
2.2.2.1 and 2

There are no air-powe: 'd cOllmponents ill 
the protection %y)sltm.  

There are no air-powered components in 
the protection system.  

No specific information is provided for 
each component

N-52

Air Purity

EMKI

62 

58

Fmax 

Fmioi 

Notes 

Pllnoax 

P'llin

Actual Reatilremenl Actual Runit. Ref. Comments



References 8.3.1.1.4.1

Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operaming conditons

Notuinal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions I.ianmd II, one 
DC supply is thr plhnt 
125 VDC.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control inm 
the •or four divisions.  
Divisions I,liand Ill, one 
D)C supply is thr plant 
125 VDC.

23A1317 see 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No in foritmation available about barnmonic 
distorlion 

No infornnatioi aboul power transients 
found 

No specific information is provided for 
each component 

No specific infoinration is provided for 
each component

N-53

Total I lartuonic 
l)isoltion

ITransienils

Villax 132

Vinin 108



RC'I Stean Line Flow Sensor 

Integrity Stratevy / Req. Topic 

IIid Hlazard Value Fxpedted Requirement 

Air Purity

Noise inmnitinity 
Grounding, shielding, and qualification requirements

Actual ReQuirement Acstual lRtin. Retf.

Protection against high 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec

There aie no air-powered components ill 
thie protection system.  

Specific counlerltllesires are presentedl 
in (ilem 1.5-d) docunsiment A 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating condilons

There are no air-powered components in 
tile protection system.  

There are no air-poweied components in 
the protection system.

Power Source Instrumelcnt 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

For design specifications, see 
documents R46-4010 and R412-4010 
Design Specifications for Vital AC Power 
Supply and D)C Power Supply

N-54

ENI I

Fmisax 

Flinin 

Notes No infointation 
available in 
SAR

l',uax 

l�jimin



Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptahle power 
source provide logic 
and power control in 
the for four divisions.  
Divisions lliand III, one 
DC supply is thr plant 
125 VDC.  

Nominal 120 VAC 
ininterruptahle power 
source provide logic 
and power control itt 
the for four divisions.  
l)ivisions Iliand Ill, one 
IDC supply is thr plant 
125 VDC.

23A1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No information available about harmuonic 
distortion 

No information about power transients 
found 

No specific information is provided for 
each component 

No specific information is provided for 
each coImponent

N-55

References

rotal Ilarmonic 
I)isortion

Transients

Vmnax

Voini



RCIC Steam Supply Line Pressure Sensor 

Integrity Strategy I Req. Topic 

taztard I lazard Value Expedted Requirelent 

Air Purity

Noise imtunity 
Grounding, shielding, and qualification requirements

Actual Requirement Actual Rqml. Ref.

Protection against high 23A 1317 sec 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

Commltent~

There are no air-powered comoponnents in 
the protection systern.  

Specific countermesures are presented 
in (item 1.5-d) document A I 1-3050 
-D)esign Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

There are no air-powered cotmponents in 
thie protection system.  

There are no air-powered components itt 
the protection system.

Power Source lnstrument 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

For design specifications, see 
documents R46-40 10 and IZ42-40(10 
Design Specifications for Vital AC Power 
Supply and D)C Power Supply

N-56

EMNI

Ftltax 

Fmin 

Notes No information 
available in 

SAR



Energy source noise

Qualification requirements 

Energy source noise 
Quallification requirements

Electrical energy source 
Specification of required operating condilons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterrupt able power 
source provide logic 
and power control in 
the for four divisions.  
Divisions Iiand Il, one 
DC supply is thr plant 
125 VI)C.  

Nominal 120 VAC 
hinilerruplable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions Ithuand Ill, one 
DC supply is thr plant 
125 VI)C.

23A1317 see 
2.2.2.1 and 2 

23A1317 see 
2.2.2.1 and 2

No information available about hailionic 
distorlion 

No information about power transients 
found 

No specific information is provided for 
each component 

No specific informmalion is provided for 

each comnponent

N-57

References

Total I larinonic 
l)isortion

Transients



RCIC' Turbine Eixhaust Pressure Sensor

Integrity Strategy / Req. Topic 

Hlazard Valie Erxnedled Requireolent

Noise immunity 
Grounding, shielding, and qualification requirements

Actual Reouirement Actual Rrmi. Ref.

Protection against high 23A 1317 see 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

There are no air-powered comuponents in 
the protection system.  

Specific colnterlllesures are presented 
in (iten 1.5-dI) document A I 1-3050 
-D)esign Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

There are no air-powered components in 
the protection system.  

There are no air-powered components in 
the protection system.

Power Source Ilst llument 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 see 
2.3.3/2.3.4.2

For design specifications, see 
documents R46-40 10 and R42-40 10 
Design Specifications for Vital AC Power 
Supply and D)C Power Supply

N-58

Air Purity

EMNI

Finax 

Fuin 

Notes No infbrmation 
availatle in 
SAR

Plnax 

Pnlin

Comments



Energy source noise

Quialification requirements 

Energy source noise 
Qualification requirements

Elecirical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininteri uptable power 
source provide logic 
and power conttol in 
the for four divisions.  
Divisions Iiand I[[, onie 

DIC supply is thr plant 
125 VI)C.  

Noiminal 120 VAC 
ininterniplable power 
source provide logic 
and power control in 

the for four divisions.  
Dlivisions 1,liand Ill, one 

IDC supply is ihr plati 
125 VI)C.

23A1317 see 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No informalion available about harionic 
distoionho 

No information about power transients 

found 

No specific information is provided for 
each component 

No specific information is provided for 
each component

N-59

References

Tolal Hlarmionic 
D)isollion

Traliielicls

Vniax

\inin



Reactor Building / Fuel Handling Area Exhaust Radiation Sensor 

Inlegrity Strategy / Req. Topic 

Iiit/rd Ilaard Value Expedted Requirement 

Air Purity

Noise immunity 
Grounding, shielding, and qualification requirements

Actual Requirement Actulal Rqmnt. Ref.

Protection against high 23A 1317 see 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

There are no air-powered compolnents in 
the protectiOll System.  

Specitic counterliesures are presented 
in (item 1.5-d) documentl Al 11-3050 
-D)esign Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

There are no air-powered components in 
the protection systeln.  

There are no air-powered colnponentts in 
the protection system.

Electrical interface

References

N-60

EMI

Finax

No inform ation 
available in 

SAR

Plliax 

PIinll

Power Source

Comments



Energy source noise

Quail fication requirements 

Energy source noise 
Qualification requiretnents

Electrical energy source 
Specification of require(] operating conditons 

Electrical energy source 
Specification of required opera!i ng conditons

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions 1.1iand Ill, one 
D)C supply is Ohr plant 
125 VDC.  

Nominal 120 VAC 
ininterruplable power 
source provide logic 
and power con!rol in 
the for four divisions.  
Divisions I'liand Ill, one 
DC supply is thr plaint 
125 VDC.

23A1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No information available about harmonic 
disiomfion 

No information about power transienls 
found 

No specific infotnalion is provided for 
each comliponent 

No specific information is provided for 
each component

N-61

Tolal Hlarmonic 
I)isollion

Transients

V11ax



Reactor Mode Switch

Integrity Strategy I Req. Topic 

Esxpedted ReQtuiremnent

Noise immunity 
Grounding, shielding, and qualification requirements

Actual Retufirejoent

Protection against high 
electrical noise. Use 

of fiber optic cables to 
reduce EM! effects, 

eliminate ground loops 
and provide signal 
isolation

AcItal Ru!it, Ref.

23A1317 sec

Comms~lents

There are no air-powered components in 
the protection system.  

Specific countermesures are presented 
in (item 1.5-d) document At 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating condilons

Not applicable

There are no air-powered components in 
the protection system.  

There are no air-powered components in 
the protection system.

Power Source Not Powered Electrical interface 

Relerences

N-62

Air Purity

EMNI

Fiinax 

Fmin 

Notes 

PInax 

Pmin



Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptaitle power 
soutrce provide logic 
and power cont rol in 
ihe fur four divisions.  
Divisions Illiand III, one 
DC supply is thr plant 
125 VDC.  

Nominal 120 VAC 
ininterntptable power 
source provide logic 
and power control itt 
(lte for four divisions.  
D)ivisions Iliand III, one 
DC supply is ihr planlt 
125 VDC.

23A 1317 sec 
2.2.2.1 and 2 

23AI317 sec 
2.2.2.1 and 2

No informalion available about harmonic 
distortion 

No information about power Iransients 
foun11d 

No specific information is provided for 
each conmponent 

No specific infornmtion is provided for 
each conmponent

N-63

Total Iarmonic 
D~isortion

Transients

Vmini



Reactor Water Level Sensor
Inite-ity Strategy I Req. Topic 

Expedted Requirement Actual lQmt. Ref,

Noise imlmllunity 
Grounding, shielding, and qualification requirements Protection againsl high 

electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate giound loops 
and provide signal 
isolation

23A 1317 sec

There are no air-powered COI)Ompenlls in 
thie protection system.  

Specific counternesures are presented 
in (item 1.5-d) document A 11-3050 
-D)esign Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditonls

PIiax 

11u1ni

Powet Source Ihstrutnent 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

There are no air-powered components in 
the protection system.  

There are no air-powered components in 
the protection systett.  

For design specifications, see 
documents R46-40 10 and R42-40 10 
Design Specifications for Vital AC Power 
Supply and DC Power Supply

N-64

Air PFuity

E M I

Finax 

Finin 

Notes No information 
available in 

SAR

Actual Reaudirnenllt CommentsHlazard Value

F



Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of requiied operiating conditons

Nolninal 120 VAC 
inimerruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions Iliand III, one 
DC supply is thr plant 
125 VI)C.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions Iliand Ill, one 
D)C supply is th11 plant 
125 VI)C.

23A 1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No infotination available about harmonic 
distotlion 

No information about power transients 
found 

No specific inrornalion is provided for 
each collmpolnent 

No specific information is provided for 
each component

N-65

Total I larlonic 
I)isotlion

Transients

ViItax

Viin



Remote Multiplexer Unit

Integrity Strateyv / Req. Topic 

HIaz ard Value Expedted Requirement 

Noise immunity 
Grounding, shielding, and qualification requirements

EMI

Actual Requirement 

Protection against high 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

Actual Rsit. Ref.  

23AI1317 sec Specific countermesures are presented 
in (itemt .5-d) document A 11-3(050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Power Source I E Inverters Electrical interface
120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions I,liand III, one 
DC supply is thr plant 
125 VDC.

23A1317 see 
2.2.2.1 and 2

There are no air-powered componients in 
the protection system.  

There are no air-powered components in 
the protection system.  

No specific information is provided for 
each component

Refrlences 8.3.1.1.4.1

N-66

62 

58

Fnlax 

Finin 

Notes 

Pnmax 

Pitin



Energy source noise

Qualification requiretnents No informalion available about harmonic 
distorlion

Energy source noise 
Qualification requirements No information about power transients 

found

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions Iliand III, one 
DC supply is thr plan[ 
125 VDC.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
l)ivisions I'liand IIl, one 
D)C supply is thr plant 
125 VI)C.

23A1317 sec 
2.2.2.1 and 2 

23AI317 sec 
2.2.2.1 and 2

No specific inlornmmion is provided for 
each cotnponenl 

No specific information is provided for 
each comlponent

N-67

Total I lartonic 
)isorlion

Transients

Vinax 132

Vinin 108



Sirl-up Itaige Neutron Defector

Integrily Strategy / Req. Topic 

Ilazard Value Expedted Requirement

Noise itm•unity 
Grounding, shielding, and qualilication rtequirelemnls 

Electrical energy source 
Specilication of required operating conditons 

Electrical energy source 

Specification of required operating conditons

Protection against high 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation 

For NMS the mnaximuum 
frequecy is 52.5 Vlz 

For NMS the minimum 
frequecy is 47.5 Hlz

23A1317 sec 

23A6301 sec 
2.4.3.1.1 

23A6301 sec 
2.4.3.1.1

There are no air-powered components in 
the protection system.  

Speciftic counterniesures are presented 
in (ihen 1.5-d) document A 1-3050 

-Design Specilication 

The value refers to whole NMS 

The value refers to whole NMS

There are no air-powered components in 
the protection systeti.  

There are no air-powered coitmponents in 
the protection system.

Air Purity

EMNI

Fitiax 108

62Nuiin 

Notes 8.3.1.1.4.1

Pliiin

N-68

<Actual Iieuliaremnitn Actual Rniti. Ref,.



l~lcctrical iittcl'acC

Class I E it iple 
shielded coaxial 
cables or solid 
sheathed silica 
insulated cables 
should he used to 
Colntnect dctector to 
prearnplitier. High 
voltage power supply

22A8477Scc 
2.4.2.5.3 d/ 
23A6301 sec 
3.5.1.3.51)

Rlelcfnces

Total I larmonic 
l)isorlion

Transientus 58

Viiiax

Energy source noise

Qualiflication requtiremttents 

Energy source noise 
Qualification requirements

I E Invertcrs Elcctrical energy source 
Sipccification of requircod operatting conditons

132 Electrical energy source 

Spccilicatiott of required opcratitog condiltoS

No inlformuation available about halrmnonic 
distorlion

For NMS noise filters 
should he suppicd.  
They shold be ahle to 
operate during nonital 
power source 
transienls.  

For NMS the ntaximutn 
voltage is 132 V 

For NMS the nmiiiunln 
voltage is 102 V

23A6301 sec 
2.4.4.4(d 

23A6301 sec 
2.41.3.1.1 

23A6301 sec 
2.4.3.1.1

The Value refers to whole NMS 

The value refers to whole NMS 

The value refers to whole NMS

N-69

)Oel' si ouric Siall-up 
Rangc 
Neutroni 
P'reamplifier



Steam D)ome Pressure Sensor 
Integrity Strategy I Req. Topic 

a Hazard Value Expedted Requirement Actual Requirement Actual Rqfii. Ref.

Air Purity 
There are no air-powered coml)onents in 
the protection system.

Noise immunity 
Grounding, shielding, and qualification requirements Protection against high 

electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec Specific countermesures are presented 
in (item 1.5-d) document A 1-3050 
-l)esign Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Pmnax

Power Source Instrutment 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

There are no air-powered components in 
the protection system.  

Thore are no air-powered components in 
the protection system.  

For design specifications, see 
documents R46-4010 and R42-4010 
Design Specifications for Vital AC Power 

Supply and DC Power Supply

N-70

ENII

Fmin 

Notes No information 
available in 

SAR

Comment



Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions lhiand III, one 
DC supply is thr plant 
125 VI)C.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions Iliand II1, one 
DC supply is thr plant 
125 VI)C.

23A1317 see 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No information available about harmonic 
distorlion 

No information about power transients 
found 

No specific information is provided for 
each component 

No specific information is provided for 
each component

N-71

Rfcerences

Total I larnmonic 
Disoruion

Transients

Villax

V11in



Suppression P'ool Level Sensor

Integrity Stratecy / Re. Tonic 

Expedted Requirement Actual Requiretnent Actual I 1mt. Ref.

Air Purity 
There are no air-powered colmponents itt 
the protection system.

Noise itmtmity 
Grounding, shielding, and qualification requirements Protection against high 

electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec Specific countertoesures are presented 
in (itemo 1.5-d) document A 11-305(0 
-Design Specification

Electrical entergy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Prilax 

Pintttn

Power Source Intstruminent 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

There are no air-powered components in 
the protection system.  

There are no air-powered components in 
the protection systett.  

For design specifications, see 
documents R46-40 10 and R42-40 10 
Design Specificatitons for Vital AC Power 
Supply and DC Power Supply

N-72

I faard Value

EMN I

Firiax 

Fmini 

Notes No information 
available in 

SAR



Energy source noise

Qualificalion requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control itt 
the for four divisions.  
l)ivisions .l1iand Ill, one 
D)C supply is thr plant 
125 VI)C.  

Nominal 120 VAC 
ininterruptable power 
sottce provide logic 

attif power control in 
the for four divisions.  
Divisions Iliand III, one 
DC supply is thr plant 
125 VDC.

23A1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No information available aboul harmonic 
distortLion 

No information ahout power transients 
found 

No specific information is provided for 
each comlponent 

No specific informnation is provided for 
each component

N-73

Reelrences

Total I laitnionic 
I)isortion

Transients

Vinax



Integrity Strategy / Req. Tonic 

Faiard Value Expedted Requirement

Noise immunity 
Grounding, shielding, and qualification requirements

Actual Renuirement Actual Rint. Ref.

Protection against high 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec

C()itlfenims

There are no air-powered components in 
the protection system.  

Specific countermnesures are presented 
in (itet 1.5-d) document A 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Power Source I E Inverters Electrical interface
120 VAC 
ininterruptahle power 
source provide logic 
and power cotirol in 
the for four divisions.  
Divisions Iliand Ill, one 
D)C supply is thr plant 
125 VDC.

23A1317 sec 
2.2.2.1 and 2

There are no air-powered components in 
the protection system.  

There are no air-powered components in 

the protection system.  

No specific information is provided for 
each cotmponent

N-74

Trip Actuator

HAiard 

Air Purity

EMI

Ftnax 

Fmin 

Notes

62 

58

Pini



Ref•erences 8.3.1.1.4.1

Energy source noise

Qualification requirements 

Energy source noise 
Qualification requiretlents

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions lliand III, one 
DC supply is thr plant 
125 VDC.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions 1.liand I1l, one 
DC supply is thr plant 
125 VI)C.

23A1317 see 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 atid 2

No information available about harmonic 
distortion 

No in formation about power transients 
found 

No specific information is provided for 
each comlponent 

No specific information is provided for 

each colmponent

N-75

Total I lannonic 
l)isortion

Transients

Vilnax 132

Vnlin 108



Integrily Strategv / Req. Topic 

Hazard Value Expedted Requirement Actual Rcmt. Ref,

Noise immunity 
Grounding, shielding, and qualification requirements Protection against high 

electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 see

There are no air-powered components in 
the protection system.  

Specific counterinesures are presented 
in (iteml.5-d) document Al 1-3050 
-Design Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Power Source I E Inverters Electrical interface
120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions I,liand IIl, one 
DC supply is thr plant 
125 VI)C.

23A1317 sec 
2.2.2.1 and 2

There are no air-powered components in 
the protection system.  

There are no air-powered components in 
the protection system.  

No specific information is provided for 
each comlponent

N-76

Trip Logic Unit

Air Purity

EMI

Fmax 62 

58

Notes 

Pmllax 

Pmnin

Actual Requirement



References 83. 1.1.4.1

Energy source noise

Qualiflication requiremuents 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruplable power 
source provide logic 
and power control in 
[he for four divisions, 
Divisions l.liand Ill, one 
D)C supply is thr plant 
125 VDC.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power coal ml in 
the for four divisions.  
Divisions tiand III, one 
D)C supply is thr plant 
125 VDC.

23A1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No information available about harmlonic 
distortion 

No inforination about power traInsients 
found 

No specific information is provided for 
each component 

No specific information is provided for 
each component

N-77

Total I larnlonic 
l)isoliion

Transients

Viax 132

Vinin 108



Turbine Control Valve Oil Pressure Sensor

Integrity Strategy/ Req. Topic 

I[aizard Value Expedled Requirement

Noise ilmmunity 
Grounding, shielding, and qualification requirements 

Noise immunity 
Grounding, shielding, and qualification requirements

Actual Requirement Actual RJnil. Ref, Comment 

There are no air-powered components in 
the protection system.

Protection against high 
electrical noise. Use 
of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

23A1317 sec

Protection against high 23A 1317 sec 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

I Puritd 

Air Purity 

Air Purity

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

There are no air-powered components in 
the protection system.  

Specific countermesures are presented 
in (item 1.5-d) document A 1-3050 
-Design Specification 

Specific counterm esures are presented 
in (item 1.5-d) document A 11-3(050 
-Design Specification

ENII

EM I

Fniax

Fuini 

F'ini

N-78



There are no air-powered components in 
the protection system.  

There are no air-powered components in 
the protection system.  

There are no air-powered components in 
the protection system.  

There are no air-powered cotmponents in 
the protection system.

Power Source Instrument 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

For design specifications, see 
documents R46-4010 and R42-4010 
Design Specifications for Vital AC Power 
Supply and D)C Power Supply

References

N-79

Notes No in formation 
available in 

SAR 

No information 
available in 

SAR

Notes

Plnax 

Plnax 

Pmin 

Pinin



Energy source noise

Qualification requirements

Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterniptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions l,liand III, one 
DC supply is thr plant 
125 VDC.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions Iliand III, one 
DC supply is thr plant 
125 VDC.

23A1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

Total I larnionic 
I)isoilion 

Total I larnionic 
Disortion

N-80

No information available about hatrmonic 
distortion 

No information available about harimonic 
distortion 

No information about power transients 
found 

No information about power transients 
found 

No specific informiation is provided for 
each component 

No specific information is provided for 
each component

Transients 

Transients

Vmnax

Vmnax



Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the otr •our divisions.  
Divisions Iliand Il1, one 
DC supply is thr plant 
125 VI)C.  

Nominal 120 VAC 
ininterniptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions I,liand 111, one 
DC supply is thr planl 
125 VI)C.

23A1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No specific information is provided for 
each component 

No specific information is provided for 
each component

N-81

Vmnin



Turbine Stop Valve Position Sensor

Integrity Strategy / Req. Topic 

Hazard Vahle i Exnedted Requirement

Noise immunity 
Grounding, shielding, and qualification requirements

Actual ReQuiretnent Actual Rqil. Ref.

Protection against high 23A 1317 sec 
electrical noise. Use 

of fiber optic cables to 
reduce EMI effects, 

eliminate ground loops 
and provide signal 
isolation

Commnts~

There are no air-powered components in 
the protection system.  

Specific countermesures are presented 
in (item 1.5-d) document Al 1-3050 
-I)esign Specification

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Piu1ax 

Pmiin

Power Sourlce Instruument 
Loop Power 
Supply

Electrical interface

Four independent 120 
VAC vital power 
source and two 125 
VDC batteries.

23A 1302 sec 
2.3.3/2.3.4.2

There are no air-powered components in 
the protection system.  

There are no air-powered components in 
the protection systetm.  

For design specifications, see 
documents R46-40 10 and R42-40 10 
Design Specifications for Vital AC Power 
Supply and DC Power Supply

N-82

Air Purity

ENMI

Flnax 

'otin 

Notes No information 
available in 

SAR



Energy source noise

Qualification requirements 

Energy source noise 
Qualification requirements

Electrical energy source 
Specification of required operating conditons 

Electrical energy source 
Specification of required operating conditons

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions, 
Divisions l,liand Ill, one 
DC supply is thr plant 
125 VDC.  

Nominal 120 VAC 
ininterruptable power 
source provide logic 
and power control in 
the for four divisions.  
Divisions I,liand I11, one 
DC supply is thr plant 
125 VDC.

23A1317 sec 
2.2.2.1 and 2 

23A1317 sec 
2.2.2.1 and 2

No information available about harmonic 
distortion 

No inforrmation about power transients 
found 

No specific information is provided for 
each component 

No specific information is provided for 
each component

N-83

References

Total I larnonic 
Disortion

Transients

Vinax

Vmnin


