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Response to U.S. EPR Design Certification Application RAI 505, Supplement 20

Ref. 1: E-Mail, Getachew Tesfaye (NRC) to Dennis Williford, et al (AREVA NP Inc.), "U.S. EPR
Design Certification Application RAI No. 505 (5902,5735,5869,5754,5803,5950,5744), FSAR
Ch. 7," August 30, 2011.

Ref. 2: Letter, Pedro-Salas (AREVA NP Inc.) to Document Control Desk (NRC), "Response to U.S.
EPR Design Certification Application RAI No. 505, Supplement 19," NRC:12:027,
May 9, 2012.

Ref. 3: Letter, Sandra M. Sloan (AREVA NP Inc.) to Document Control Desk (NRC), "ANP-10315P,
,"U.S. EPR Protection System Surveillance Testing and TELEPERM XS Self-Monitoring
Technical Report, Revision 1," NRC:11:061, June 13, 2011.

In Reference 1, the NRC provided a request for additional information (RAI) regarding the U.S. EPR
design certification application. In Reference 2, AREVA NP Inc. (AREVA NP) provided a final
response to 3 questions and a schedule for the remaining 7 questions, including Questions 07.01-39,
07.01-40, 07.01-47 and 07.01-51.

Enclosed is a technically correct and complete final response to Questions 07.01-39, 07.01-40,
07.01-47 and 07.01-51 in RAI No. 505, as shown in the table below.

Appended to this file are affected pages of ANP-10315P, "U.S. EPR Protection System Surveillance
Testing and TELEPERM XS Self-Monitoring Technical Report," in redline-strikeout format which
support the response to RAI 505, Questions 07.01-39, 07.01-40, 07.01-47 and 07.01-51. A complete
revision to the technical report will be submitted after the final submittal of all responses to RAI 505
that impact the report are completed. Since AREVA NP considers some of the material contained in
the enclosed response to be proprietary, an affidavit is enclosed, as required by 10 CFR 2.390(b), to
support the withholding of the information from public disclosure. Proprietary and non-proprietary
versions of the enclosure to this letter are provided.

The following table indicates the respective pages in the enclosed response that contain AREVA NP's
final response to the subject questions.

Question # Start Page End Page

RAI 505 - 07.01-39 2 4
RAI 505 - 07.01-40 5 ,6

RAI 505 - 07.01-47 7 7

RAI 505 - 07.01-51 8 16
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The schedule for a technically correct and complete response to question 07.01-33 has been
changed as provided below. The response schedule for the other questions remains unchanged.
This schedule was transmitted to the NRC in AREVA NP letter NRC:12:024 dated May 10, 2012.

Question # Response Date

RAI 505 - 07.01-33 July 30, 2013

RAI 505 - 07.01-35 May 30, 2012
RAI 505 - 07.01-49 May 30, 2012

If you have any questions related to this information, pleasecontact Darrell Gardner by telephone at
(704) 805-2355 or by e-mail at darrell.qardneroareva.com.

Sincerely,

Lý W, a Ack"3ný

Pedro Salas
Director, Regulatory Affairs
AREVA NP Inc.

Enclosures

cc: G. Tesfaye
Docket 52-020



AFFIDAVIT

COMMONWEALTH OF VIRGINIA
) ss.

COUNTY OF CAMPBELL )

1. My name is Russell Wells. I am U.S. EPR COLA Licensing Manager, for

AREVA NP Inc. (AREVA NP) and as such I am authorized to execute this Affidavit.

2. I am familiar with the criteria applied by AREVA NP to determine whether

certain AREVA NP information is proprietary. I am familiar with the policies established by

AREVA NP to ensure the proper application of these criteria.

3. I am familiar with the AREVA NP information contained in the document titled

"Response to U.S. EPR Design Certification Application RAI 505, Supplement 20, and referred

to herein as "Document." Information contained in this Document has been classified by

AREVA NP as proprietary in accordance with the policies established by AREVA NP for the

control and protection of proprietary and confidential information.

4. This Document contains information of a proprietary and confidential nature

and is of the type customarily held in confidence by AREVA NP and not made available to the

public. Based on my experience, I am aware that other companies regard information of the

kind contained in this Document as proprietary and confidential.

5. This Document has been made available to the U.S. Nuclear Regulatory

Commission in confidence with the request that the information contained in this Document be

withheld from public disclosure. The request for withholding of proprietary information is made in

accordance with 10 CFR 2.390. The information for which withholding from disclosure is



requested qualifies under 10 CFR 2.390(a)(4) "Trade secrets and commercial or financial

information":

6. The following criteria are customarily applied by AREVA NP to determine

whether information should be classified as proprietary:

(a) The information reveals details of AREVA NP's research and development

plans and programs or their results.

(b) Use of the information by a competitor would permit the competitor to

significantly reduce its expenditures, in time or resources, to design, produce,

or market a similar product or service.

(c) The information includes test data or analytical techniques concerning a

process, methodology, or component, the application of which results in a

competitive advantage for AREVA NP.

(d) The information reveals certain distinguishing aspects of a process,

methodology, or component, the exclusive use of which provides a

competitive advantage for AREVA NP in product optimization or marketability.

(e) The information is vital to a competitive advantage held by AREVA NP, would

be helpful to competitors to AREVA NP, and would likely cause substantial

harm to the competitive position of AREVA NP.

The information in the Document is considered proprietary for the reasons set forth in

paragraphs 6(c)-and 6(d) above.

7. In accordance with AREVA NP's policies governing the protection and control

of information, proprietary information contained in this Document has been made available, on

a limited basis, to others outside AREVA NP only as required and under suitable agreement

providing for nondisclosure and limited use of the information.



8. AREVA NP policy requires that proprietary information be kept in a secured

file or area and distributed on a need-to-know basis.

9. The foregoing statements are true and correct to the best of my knowledge,

information, and belief.

SUBSCRIBED before me this

day of 2012.

Kathleen A. Bennett
NOTARY PUBLIC, COMMONWEALTH OF VIRGINIA
MY COMMISSION EXPIRES: 8/31/2015
Reg.#110864

110"4
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U. S. EPR Standard Design Certification
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SRP Section: 07.03 - Engineered Safety Features Systems
SRP Section: 07.04 - Safe Shutdown Systems
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SRP Section: 07.09 - Data Communication Systems
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Projects) (ICEI)
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Question 07.01-39:

OPEN ITEM

Discuss how the self-test features in the U.S. EPR design are fully tested and verified on a
periodic basis. This RAI question is part of a series of follow-up questions to RAI 285,
Question 07.03-21.

IEEE Std. 603-1998, Clause 5.7 requires, in part, that the capability for testing and calibration of
safety system equipment shall be provided while retaining the capability of the safety systems to
accomplish their safety functions. The capability for testing and calibration of safety system
equipment shall be provided during power operation and shall duplicate, as closely as
practicable, performance of the safety function. SRP Appendices 7.1-C and 7.1-D provide
guidance on meeting the requirements of Clause 5.7. SRP-BTP 7-17 was also used as
guidance. In its response to RAI 285, Question 07.03-21, the applicant provided Technical
Report ANP-1 0315, which provides the overall surveillance and self-testing philosophy for the
U.S. EPR design. The technical report was provided in order to provide the staff information
regarding the design implementation of the self-testing features. In Section 3.6 of Technical
Report ANP-1 0315, the applicant provided four technical points intended to address guidance
provided in BTP 7-17, which states, in part, that automatic self-diagnostic features should be
verified during periodic tests.

The staffs review yielded the following points:

" Overall, the four points do not appear to adequately verify the full design functionality of
the self-testing features as enumerated in Section 2.2.6 of Technical Report ANP-1 0315.

* The applicant did not link the four points, or any other verification method, to the overall
surveillance philosophy provided in Technical Report ANP-10315. Technical Report
ANP-1 0315 provides methods for how tests such as response time tests are performed,
as illustrated in Figure 2-4. The staff did not find specific information on how self-test
verification would be performed as part of a surveillance test.

* If there is a failure of self-tests, whether system-wide, or isolated to an individual function
processor, there is no mention of how operability is affected.

In particular, the staffs concern lies with hardware portions of the self-test features that may
degrade and fail. To these points, the staff requests the applicant to provide the following:

a. Address verification of self-test features during the life of the system; particularly
hardware self-test components that can degrade over time (e.g., hardware watchdog
timer and other such hardware components).

b. For the method of self-test verification determined by the applicant, describe how the
verification is performed during surveillance testing of all the applicable TXS safety
systems.

c. How does the applicant address operability for a processor that has a failed self-test
feature?
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Response to Question 07.01-39:

Item a:

Direct verification of the proper operation of the self-test functionality is not performed on the
function processors, because this would require the injection of faults into the safety system.
This is not done because of the risk of permanent damage to the safety system preventing
correct functioning of the function processors and the difficulty to determine that the injected
fault has been completely removed from the system following the testing. This is unnecessary
because reasonable assurance of self-test operation is provided via other means, as described
in the four points in ANP-10315P, Section 3.6:

1. The function processors and communication paths are exercised as part of the periodic
surveillance testing as described in ANP-10315P, Section 2.2.1 through 2.2.5. These tests
verify that faults resulting in the inability of the equipment to perform its safety function would
be detected. These faults should be detected by the self-tests. If during the periodic
testing, it is found that a fault was detected but not flagged with an error by the self-test
feature, then incorrect operation of the self-test features is also detected. This is described
in ANP-10315P, Section 3.6.

2. Self-test qualification and configuration control: The TXS system software, including the
software used in the self-test, is developed and tested within the quality program described
in EMF-21 1O(NP)(A). This verifies that the self-test features function properly, see
ANP-10315P, Section 3.6, Page 3-10, for details.

3. The integrity of the program memory containing the system software (including the self-test
features) is verified by self-test of the function processor module, see ANP-10315P,
Section 3.6, Page 3-8 and Section 2.2.6.1, for details.

4. Periodic extended self-test (extended self-test surveillance requirement in U.S. EPR FSAR
Tier 2, Chapter 16, Section 3.3.1) checks the memory containing the cyclic self-test software
and the CRC check to verify the proper self-test routines are loaded, see ANP-10315P,
Section 3.6, Pages 3-10 and 3-11, and Section 2.2.6.1 for details.

5. The hardware watchdog timer and the runtime environment are used to continuously
monitor the correct operation-of the self-test. The watchdog timer is described in ANP-
10315P, Section 2.2.6.2. The Runtime Environment (RTE) is responsible for initiating an
alarm when a complete set of self-tests are not completed within one hour of the previous
set. The RTE is described in ANP-10315P, Section 2.2.6.4.

a. The watchdog timer is tested by the cyclic self-test. A trip of the watchdog timer is
triggered and verified on the associated interrupt signal. The watchdog-interrupt is
blocked for the duration of this test. (ANP-1 0315P, Table 2-1). ANP-1 0315P, Section
2.2.6.2, "Hardware Watchdog (Inherent)," will be revised to clarify the software test
performed on the watchdog timer.

b. A function processor module fault that would normally be recognized by the faulted
watchdog timer would be recognized and alarmed by its I/O modules and
communication partners through communication monitoring as described in ANP-
10315P, Section 2.2.6.5.
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Item b:

The self-test features are verified though the design process of the self-test, during cyclic self-
test, and extended self-test (extended self-test surveillance requirement in U.S. EPR FSAR Tier
2, Chapter 16, Section 3.3.1 performed every 24 months) and during startup self-test on reset or
return of power, see ANP-10315P, Section 3.9, Page 3-24, for details.

Item c:

Upon receiving an alarm that is the result of a failed self-test, the Service Unit will be used to
inspect the cause of the alarm and to record information about the failure. If necessary, the
module will be reset. After reset, the module will perform the startup self-test (which includes all
cyclic self-test) and will not connect to the system unless this test is passed. If this does not fix
the module, it will be considered inoperable and will be replaced. A discussion about actions for
failed self-test will be added to ANP-1 0315P, Section 2.2.6.1.

FSAR Impact:

The U.S. EPR FSAR will not be changed as a result of this question.

Technical Report Impact:

Technical Report ANP-10315P, Sections 2.2.6.1 and 2.2.6.2, will be revised as described in the
response and indicated on the enclosed markups.



AREVA NP Inc.

Response to Request for Additional Information No. 505, Supplement 20
U.S. EPR Design Certification Application Page 5 of 16

Question 07.01-40:

OPENITEM

Provide information on what operator actions are taken on a failure of the self-tests to perform a
full system scan within one hour. Also, provide more information on the acceptability of allowing
a function processor or division or TXS safety system to continue to operate normally, with a
failed self-test run. This RAI.question is part of a series of follow-up questions to RAI 285
Question 07.03-21.

IEEE Std. 603-1998, Clause 5.7 requires, in part, that the capability for testing and calibration of
safety system equipment shall be provided while retaining the capability of the safety systems to
accomplish their safety functions. The capability for testing and calibration of safety system
equipment shall be provided during power operation and shall duplicate, as closely as
practicable, performance of the safety function.. SRP Appendices 7. 1 -C and 7. 1 -D provide
guidance on meeting the requirements of Clause 5.7. SRP-BTP 7-.17 was also used as
guidance. In terms of a failure of the self-testing features, Section 2.2.6.1 of Technical Report
ANP-1 0315, states that,

"If the continuous self-test is not complete after one hour, the runtime environment
issues an error message to the SU. This error message is also transferred to the
application software for inclusion in engineered alarms to the operator.

Section 2.2.6.6 of Technical Report ANP-1 0315 states,

,.The runtime environment monitors the operation of the cyclic self-test. If the cyclic self-
test does not complete one self-test cycle within one hour, the runtime environment
issues an error message. This does not disrupt runtime environment operation. In
particular, the processing of the application software functions is not affected. "

The applicant is crediting the self-test features of the U.S. EPR design to meet the requirements
of Clause 5.7. The staff did not identify why the failure of a self test did not yield a more
significant operator response. As Section 2.2.6.6 is currently written, a TXS function processor,
and potentially, a TXS safety system, could continue running indefinitely without any continuous
self-tests being performed because no interruption of operations occurs. Failure of the
continuous monitoring self-tests indicates a potentially more significant issue with the system if it
was originally designed to perform the tests on a regular periodicity. The staff requests the
applicant address the following concerns:

a. If a self-test failure to. run fully within one hour occurs, what is the operability state of the
function processor or system?

b. How long does the applicant believe the function processor or TXS system can be
credited to safely run without cyclic self-testing being active?

c. What operator actions would be required if a self-testing failure is alarmed in the main
control room?
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Response to Question 07.01-40:

Item a:

A failure to complete self-test in an hour could be an indication of a potential problem in a
module. If.this alarm is received the affected module is declared inoperable until such time as it
passes extended self-test as a result of a module reset (see Item c).

Item b:

For a module to be operable, it must be capable of passing all self-tests and they must be
active. Operability of equipment with regard to self-test is discussed in ANP-10315P,
Section 3.6. If a module fails to complete its self-test in an hour, it is declared inoperable.
Technical Specifications (U.S. EPR FSAR, Tier 2, Chapter 16) describes the operation
requirements for inoperable equipment.

Item c:

Upon receiving a self-test-related alarm in the main control room (MCR), the Service Unit will be
connected to the faulted function processor to investigate the cause for the alarm. After the
required information is collected from the message buffer, the function processor will be reset.
The reset will initiate the extended self-test. This test includes the test of the cyclic self-test and
must be passed for the function processor to begin communication with the system. If the
extended self-test are not passed, the module will be replaced.

A description of actions to be taken for a self-test alarm and module operability and the
description of TXS self-test was expanded on Table 2-1 Software Based Self-test, along with
the new Appendix B, Self-Test Features, were added to ANP-1 0315P.

FSAR Impact:

The U.S. EPR FSAR will not be changed as a result of this question.

Technical Report Impact:

Technical Report ANP-1 0315P, Sections 2.2.6.1, Table 2-1 will be revised as described in the
response and indicated on the enclosed markups.

Technical Report Impact:

Technical Report ANP-1 0315P, Appendix B will be added as described in the response and
indicated on the enclosed markups.
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Question 07.01-47:

OPEN ITEM

Clarify design discrepancy in U.S. EPR FSAR information concerning the PACS in response
time testing.

Clause 6.1 of IEEE Std. 603-1991 requires that means shall be provided to automatically initiate
and control all protective actions except as justified in Clause 4.e of IEEE Std. 603-1998. The
guidance of SRP Appendix 7.1-C for Clause 6.1 indicates that the applicant's analysis should
confirm that the safety system has been qualified to demonstrate that the performance
requirements are met, and that the evaluation of the precision of the safety system should be
addressed to the extent that setpoints, margins, errors, and response times are factored into the
analysis.

ITAAC Item 4.24 from U.S. EPR FSAR, Tier 1, Table 2.4.1-7, performs the verification of PS
response times. The acceptance criteria for Item 4.24 state the following:

"A report exists and identifies the required response time from sensor to ALU output
which supports the safety analysis response time assumptions for RT signals listed in
Table 2.4.1-2 and ESF signals listed in Table 2.4.1-3."

Table 15.0-8, "Engineered Safety Features Actuation System (ESFAS) Functions Used in the
Accident Analysis", Note 4 regarding Time Delay (response times) states the following:

"Represent the total time for completion of the function. Includes sensor delay, I&C delay
(includes PS computerized portion, and PACS delays), and other delays as noted until
the function is completed."

The individual PACS modules are all downstream of the ALUs in all four PS divisions, as
represented by Tier 2, Figure 7.3-1. As it is currently worded, ITAAC Item 4.24 would not
adequately verify the response time requirement of the accident analyses because the test does
not incorporate all timing delays if the test measurement ends at the output of the individual
ALUs.

The staff requests the applicant revise the acceptance criteria of ITAAC Item 4.24 to ensure it

includes the PACS.

Response to Question 07.01-47:

The Response to RAI 414, Question 7.3-30, addresses the discrepancy concerning the priority
and actuator control system (PACS) response time information. The revision to Inspections,
Tests, Analyses, and Acceptance Criteria requested in this RAI is addressed in the Response to
RAI 414, Question 7.3-30.

FSAR Impact:

The U.S. EPR FSAR will not be changed as a result of this question.
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Question 07.01-51:

OPENITEM

Address staff concerns related to use of multiple TXS processor operating states and the
operability considerations, status of TXS processor outputs while in the parameterization and
function test states, potential to remove priority logic from response time testing, and the basis
for replacing traditional surveillance tests with self-tests features.

IEEE Std. 603-1998, Clause 5.7 requires the capability for testing and calibration of safety
system equipment while retaining the capability of the safety systems to accomplish their safety
functions. The capability for testing and calibration of safety system equipment shall be provided
during power operation and shall duplicate, as closely as practicable, performance of the safety
function. The capability should be provided to permit testing during power operation. SRP
Section 7. 1 -C provides staff guidance for this requirement.

The staff requests the applicant to address the following issues:

a. The response to RAI 485, Question 07.09-70, was not considered complete by the staff
as it does not address surveillance tests that require more than one operating state to be
performed. The staff understands that certain surveillance tests, such as the No-Go
Actuating Device Operational Test, are required to be performed in both cyclic
processing and parameterization TXS processor operating states. In RAI 485, Question
07.09-70, the staff requested the applicant to identify each surveillance test and the TXS
function processor operating state for which the surveillance would be performed. Multi-
state surveillance information was not included as part of the applicant's response.
Therefore, the staff requests the applicant re-submit the response to address
surveillance tests where there are multiple TXS function processor states utilized.

b. In RAI 485, Question 07.09.70, the staff requested clarification on how operability is
addressed for TXS function processor operational states. The applicant considers a TXS
function processor operable when it is in the cyclic processing state and inoperable for
all other states. For those surveillance tests and maintenance activities where multiple
processor operating states are used, the staff requests the applicant to clarify what is the
overall operability of a TXS function processor while the surveillance test or maintenance
activity is performed.

c. The response to RAI 485, Question 07.09-70, indicates that TXS function processor
outputs remain active in the parameterization operating state. For the functional test
state, hardwired outputs are set to zero, but data messages are still actively transmitted
and processed by receiving CPUs that are also in functional test state. For both
operating states, the staff requests the applicant provide the basis on why active outputs
are allowed while the device is considered inoperable. Also, for the functional test state,
do receiving CPUs that are not in the functional test state, evaluate data messages from
a function processor that is in the functional test state?

d. The applicant states the following in Section 2.5 of Technical Report ANP-10315 that "A
COL applicant referencing the U.S. EPR standard design may propose to exclude the
priority logic from periodic response time testing. This would require the applicant to
submit a topical report justifying that approach." The statement should be removed from
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the technical report for the following reasons. The applicant included the priority logic
(PACS) timing delays into the overall response times for the safety analyses in U.S. EPR
FSAR Tier 2, Chapter 15, and notes this specifically in U.S. EPR FSAR Tier 2,
Table 15.0-8, Interim Revision 3 mark-up, as provided in Response to RAI 452, Question
07.03-36. Portions of the staffs evaluation and final approval of system performance is
contingent upon priority logic being included in the response time testing per the
guidance in Regulatory Guide 1.118. At this time, the staff does not have a basis to
approve currently, or in the future, the removal of the priority logic from response time
testing.

e. Section 2.1 of Technical Report ANP-1 0315P, Revision 1, states that "...self-test
features replace the traditional channel check and channel functional test surveillances."
The applicant does not provide a basis on how the self-tests accomplish this, as this
sentence is not elaborated on in the remainder of the technical report. The staff requests
the applicant to discuss the types of failures found in traditional channel checks and
functional tests and how the design functionality of the self-test features envelopes those
traditional forms of testing. Specifically, point out what aspects of the self-test features
provide justification for this statement and what failures of the safety instrumentation and
control systems are not covered by the self-test features.

Response to Question 07.01 -51:

Item a:

The information in Table 07.01-51-1 is an estimate of the typical time the protection system (PS)
service unit (SU) needs to be connected to perform Technical Specification-required
surveillances. It is not intended to be bounding or limiting, and is based on the information
currently available.

Table 07.01-51-1-Surveillance Requirements from Technical
Specifications

CPU Total
Number Description CPU State Frequency Time

SR 3.3.1.1 Compare results of calorimetric heat APU PrS/CP Adjusted 0 hr
balance calculation to power range only if >2%
division output. Adjust power range difference
division output if calorimetric heat
balance calculations results exceed
power range division output by more
than +2% RTP.

SR 3.3.1.2 Perform CALIBRATION (SPND). APU PrS/CP 15 effective 16 hrs
full power

days
SR 3.3.1.3 Perform ACTUATING DEVICE ALU PrS/CP 31 days 4 hrs

OPERATIONAL TEST (per Table
3.3.1-1).

SR 3.3.1.4 Perform CALIBRATION (per Table APU PrS/CP 92 days 8 hrs
3.3.1-1). 1 1_1



AREVA NP Inc.

Response to Request for Additional Information No. 505, Supplement 20
U.S. EPR Design Certification Application Page 10 of 16

CPU Total
Number Description CPU Stt Frequency Time

State Time

SR 3.3.1.5 Perform a SENSOR OPERATIONAL APU CP 24 months 36 hrs
TEST (per Table 3.3.1-1).

SR 3.3.1.6 Perform CALIBRATION (per Table APU PrS/CP 24 months 48 hrs
3.3.1-1).

SR 3.3.1.8 Perform ACTUATING DEVICE ALU PrS/CP 24 months 2 hrs
OPERATIONAL TEST (per Table
3.3.1-1).

SR 3.3.1.9 Verify NTSPs (setpoints) properly APU CP 24 months 4 hrs
loaded in APUs (per Table 3.3.1-1).

SR 3.3.1.11 Verify RESPONSE TIME is within APU PrS/CP 24 months 10 hrs
limits. ALU /FT staggered

test
SR 3.7.2.4 Verify each MSIV actuates to the ALU PrS/CP 24 months 2 hrs

isolation position on an actual or staggered
simulated actuation signal. test
(Similar to ADOT, SU used for no-go
portion of test)

SR 3.7.3.2 Verify each MFWFLIV, MFWFLCV, ALU PrS/CP 24 months 4 hrs
MFWLLIV, MFWLLCV, and
MFWVLLCV actuates to the isolation
position on an actual or simulated
actuation signal.
(Similar to ADOT, SU used for no-go
portion of test)

SR 3.7.4.3 Verify each MSRIV automatically ALU PrS/CP 24 months 2 hrs
actuates on an actual or simulated
steam pressure setpoints.
(Similar to ADOT, SU used for no-go
portion of test)

SR 3.7.4.4 Verify each MSRCV is automatically ALU PrS/CP 24 months 2 hrs
positioned on an actual or simulated
actuation signal.
(Similar to ADOT, SU used for no-go
portion of test)

SR 3.7.5.4 Verify, on an actual or simulated ALU PrS/CP 24 months 2 hrs
actuation signal, each EFW automatic
valve that is not locked, sealed, or
otherwise secured in position actuates
to the correct position and each EFW
pump starts automatically.
(Similar to ADOT, SU used for no-go
portion of test)
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CPU Total
Number Description CPU Stt Frequency Time

State Time

SR 3.7.7.3 Verify each CCW automatic valve in ALU PrS/CP 24 months 3 hrs
the flow path that is not locked, sealed,
or otherwise secured in position,
actuates to the correct position on an
actual or simulated actuation signal.
(Similar to ADOT, SU used for no-go
portion of test)

SR 3.7.7.4 Verify each CCW pump starts ALU PrS/CP 24 months 2 hrs
automatically on an actual or simulated
actuation signal.
(Similar to ADOT, SU used for no-go
portion of test)

SR 3.7.8.2 Verify each ESW automatic valve in ALU PrS/CP 24 months 3 hrs
the flow path that is not locked, sealed,
or otherwise secured in position,
actuates to the correct position on an
actual or simulated actuation signal.
(Similar to ADOT, SU used for no-go
portion of test)

SR 3.7.8.3 Verify each ESW pump starts ALU PrS/CP 24 months 2 hrs
automatically on an actual or simulated
actuation signal.
(Similar to ADOT, SU used for no-go
portion of test)

SR 3.7.10.3 Verify each CREF train actuates on an ALU PrS/CP 24 months 3 hrs
actual or simulated actuation signal.
(Similar to ADOT, SU used for no-go
portion of test)

SR 3.7.12.5 Verify each SBVS accident exhaust ALU PrS/CP 24 months 2 hrs
filtration train actuates on an actual or
simulated actuation signal.
(Similar to ADOT, SU used for no-go
portion of test)

SR 3.9.2.2 Perform CALIBRATION (Nuclear APU PrS/CP 24 months 40 hrs
Instrumentation).

SR 3.1.8.2 Verify each VCT and letdown isolation ALU PrS/CP 24 months 2 hrs
valve actuates to the isolation position
on an actual or simulated signal.
(Similar to ADOT, SU used for no-go
portion of test)
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CPU Total
Number Description CPU State Frequency Time

SR 3.5.2.4 Verify each ECCS automatic valve in ALU PrS/CP 24 months 3 hrs
the flow path that is not locked, sealed,
or otherwise secured in position,
actuates to the correct position on an
actual or simulated actuation signal.
(Similar to ADOT, SU used for no-go
portion of test)

SR 3.5.2.5 Verify each ECCS pump starts ALU PrS/CP 24 months 3 hrs
automatically on an actual or simulated
actuation signal.
(Similar to ADOT, SU used for no-go
portion of test)

SR 3.6.3.7 Verify each automatic containment ALU PrS/CP 24 months 3 hrs
isolation valve that is not locked,
sealed or otherwise secured in
position, actuates to the isolation
position on an actual or simulated
actuation signal.
(Similar to ADOT, SU used for no-go
portion of test)

SR 3.7.2.4 Verify each MSIV actuates to the ALU PrS/CP 24 months 2 hrs
isolation position on an actual or staggered
simulated actuation signal. (only
(Similar to ADOT, SU used for no-go required in
portion of test) MODES 1

and 2)
SR 3.7.4.3 Verify each MSRIV automatically ALU PrS/CP 24 months 2 hrs

actuates on an actual or simulated
steam pressure setpoints.
(Similar to ADOT, SU used for no-go

I portion of test)
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CPU Total
Number Description CPU Stt Frequency Time

State Time

SR 3.8.1.11 Verify on an actual or simulated loss of ALU PrS/CP 24 months 8 hrs
offsite power signal:
a. De-energization of emergency

buses;
b. Load shedding from emergency

buses;
c. Each EDG auto-starts from standby

condition, and:
1. Energizes permanently

connected loads in < 15
seconds;

2. Energizes auto-connected
shutdown loads through the
Protection System;

3. Maintains steady state voltage
> 6555 V and < 7260 V;

4. Maintains steady state
frequency > 58.8 Hz and < 61.2
Hz; and

5. Supplies permanently
connected and auto-connected
shutdown loads for > 5 minutes.
(Similar to ADOT, SU used for
no-go portion of test)

NOTES:

. PrS - Parameterization State.

" CP - Cyclic Processing State.

* FT - Function Test State.

* Hours per 24-month period- 1160 hours.

" Hours per week - 11.2 hours.

" Hours per 12-hour shift - 0.79 hours assuming 1160 hours in a 24 month period averaged
over the number of 12 hour shifts in the period. Up to 4 hours when performing SPND
Calibrations every 15 EFPD (SR 3.3.1.2), assuming each APU division is tested on different
shifts.

These are conservative estimates based on operating experience and information in the TXS
Topical Report. The hours used in the "Total Time" column represent the estimated time that
the PS Service Unit will be connected to perform the specified surveillance on the four divisions.
The majority of these surveillances have a 24-month frequency, and many of them will be
performed during outage. Refer to U.S. EPR FSAR Tier 2, Chapter 16, Table 3.3.1-1, for
APPLICABLE MODES OR OTHER SPECIFIED CONDITIONS.
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Item b:

Function processor operability will be controlled as follows when the SU is connected:

* In cyclic processing state, the function processor is operable.

* In all other states, the function processor is inoperable.

During the performance of surveillances, the operability is based on the current operating state
of the function processor. For example, during an actuating device operational test (ADOT), the
processor is operable except during the no-go test. During the no-go test, the SU is used to
change a parameter to block actuation at the priority and actuator control system (PACS). This
requires the function processor to be taken to Parameterization State. This is detailed in U.S.
EPR FSAR Tier 2, Table 7.1-6.

Clarifications will be added to U.S. EPR FSAR Tier 2, Table 7.1-6 to describe processor

operation in operational states.

Item c:

Parameterization State Communication - While in Parameterization State the operation of a
function processor is not impacted. It receives messages, processes the information, and
sends messages, as it does in Cyclic Processing state. On the Teleperm XS (TXS) platform,
any parameters that are changed get changed as a batch, meaning that the changes are
entered, and then manually verified. When the acknowledgment is given and the new
parameter values are placed into the function processor, the changes are made in a single
cycle. During cycle 1, the old approved values are used for processing, and during cycle 2, the
new approved values are used for processing. This prevents the Parameterization State from
having an impact on function processor communications. In addition, the outgoing messages
will be verified by the receiving function processor prior to processing. This is detailed in
Technical Report ANP-1 0315-U.S. EPR Protection System Surveillance Testing and
TELEPERM XS Self-Monitoring.)

Function Test State - Function processors in the Function Test State can be allowed to send
messages via the SU. These messages are marked as test messages and are discarded and
never processed by the other function processors, unless they are also in the Function Test
State. This capability is necessary for testing or trouble shooting that requires communication
between the acquisition and processing unit (APU) and actuation logic unit (ALU) to take place.
This is further detailed in U.S. EPR FSAR Tier 2, Table 7.1-6.

Item d:

ANP-10315 will be revised to remove the statement: "A COL applicant referencing the U.S.
EPR standard design may propose to exclude the priority logic from periodic response time
testing. This would require the applicant to submit a topical report justifying that approach."

Item e:

The channel check of an instrumentation and controls (I&C) system is a comparison of a
parameter on one channel to the parameter on other channels. Significant deviations between
two instrument channels could be an indication of excessive instrument drift in one of the
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divisions or of something even more serious, such as the failure of an instrument to a high or a
low output. A channel check verifies that the I&C system continues to operate properly between
each channel calibration.

The TXS platform is designed to automatically perform the channel check comparisons many
times each second. The parameter for each division parameter will be compared, for signal
deviations, to the other divisional values in the gateway. The limits placed on deviation will be
based on instrument uncertainty. Analog inputs to TXS are cyclically checked for range
violation. Binary inputs to TXS undergo automatic rationality checks. Any indication of a fault
will be alarmed in the main control room (MCR).

The purpose of the channel function test is to demonstrate that the division is operable. It is a
test of the required logic components of each logic path, from as close to the sensor as
practicable up to, but not including, the actuated device.

The distributed control system (DCS) is digitally based and the safety setpoints and logic are
fixed in software (at an exact parameter value for the setpoints). This eliminates the setpoint
tolerance concern and ensures that the setpoint is always left exactly within tolerance. In
addition, this setting does not change over time. The channel function test for the TXS is
included in the periodic calibration because the setpoint drift is comprised of the drift of the
analog input modules including analog-to-digital (A/D) conversion and isolation modules. The
aggregate of drift of these modules is measured in tenths of a percent. Since the modules are
not adjustable, they are replaced if found to be out of tolerance during calibration.

The issues of setpoint setting and instrument drift, as they relate to channel function test are not
a concern for processing safety functions based on digital inputs. The setpoints for digital
inputs, where applicable, are set in field sensors that are periodically calibrated to verify their
operability.

The self-monitoring functions ensure proper functioning of the safety-related function processors
and the integrity of the installed code. The cyclic self-monitoring routine verifies that the code
on the flash erasable programmable read-only memory (FEPROM) is the correct version and
not corrupted. The code qualification process proved it works, and the self-monitoring verifies it
is an uncorrupted version of the qualified code. The startup test verifies the code stored on the
electrically erasable programmable read-only memory (EEPROM), in the same manner, prior to
reloading the FEPROM. Similarly, the cyclic self-monitoring routine verifies proper functioning
of the random access memory (RAM), where the parameter values are stored. The startup test
verifies the integrity of the parameter data stored on the EEPROM, in the same manner, prior to
loading the RAM. These tests are equivalent to channel function test, verifying that the analog
bistable card works electrically, and has the correct setpoint.

Clarifications will be made to ANP-1 0315 to explain what features of the TXS system cover the
channel check and channel function test.

Information about the surveillances requiring multiple states of operation was added to U.S.
EPR FSAR Tier 2, Section 7.1.1.6.4.
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FSAR Impact:

U.S. EPR FSAR Tier 2, Section 7.1.1.6.4 and Table 7.1-6 will be revised as described in the
response and indicated on the enclosed markup.

Technical Report Impact:

Technical Report ANP-10315 will be revised as described in the response and indicated on the
enclosed markup.
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EPR
bounded by the current plant design basis. The application software of the safety-
related systems will prevent the operation of plant equipment via the SU.

Connections of the SU for the PS, SAS, and RPMS are limited by Technical

Specifications (see Chapter 16.0). Only one division may be inoperable, when three
divisions are required to be operable by Technical Specifications (e.g., Modes 1

through 4). in Modes 5 and 6, Technical Specifications requires two divisions to be

operable: therefore. 2 divisions may be out of service at a time (e.g., one division of PS
and a different division of RPMS). Technical Specifications requires all divisions of

EDGs to be operable in Modes 1 through 4. In Modes 5 and 6, Technical Specifications

requires one divisional pair of EDGs to be operable: therefore, the other divisional pair
of EDGs may be inoperable.

Each PS, aid-SAS, and RPMS sigfalfunction processor has a CPU state switch that
controls each processor's operation state. These key-operated switches are located in
the associated processor's TXS cabinet. The key-operated switches prevent alteration
of modifiable parameters and changes to software from the SU, except when the
processor is placed in the proper operational state for the change. TXS processors can
be in one of four operating states using the CPU state switch. These four states are
described in Table 7.1-6-Function Processor Operational States.

To change the operating state of a safety-related CPU:

1. The CPU state switch is positioned to the desired mode.

2. The SU sends a request to change states.

3. The CPU receives the request and verifies the CPU state switch position.

4. The CPU enters the desired operating state. -

During the performance of some surveillances, it is necessary for the function
processor to be in multiple operation states. The operability is based on the current
operating state of the function processor according to Table 7.1-6. For example, during
an Actuating Device Operational Test, the processor is operable with exception of the
no-go test. During that portion of the test, the SU will be used to change a parameter
to block actuation at the PACS. This requires the function processor to be taken to
Parameterization State.

The keys associated with the CPU state switches and the SU isolation switches are part
of the key control program. This provides a layer of protection via administrative
controls and allows the operators to have specific control of what items are able to be
made inoperable and what software/setpoints are available for alteration.

During normal operation (SU isolation switches open), fault alarms are collected in the

application software of the PS, er-SAS, or RPMS processors eempudtpres and are sent to

Tier 2 Revision 4-Interim Page 7.1-49
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Table 7.1-6-Function Processor Operational States
Sheet I of 2

CPU Maintenance
CPU State CPU Operation CPU Output State Use Operability' Bypass

Cyclic processing Processor operates Active Normal operation. Operable No
state normally,

Parameterization Processor operates Active Modify predefined, Inoperable No
state normallyZ. changeable

parameters.

Functional test Cyclic processing Hardwired Outputs: Modify parameters Inoperable Yes
state of the function Set to failsafe state. The default failsafe and control function

diagrams is initially state is 0 for digital outputs and low for processor outputs,
stopped and can be analog outputs, and can be user defined if
controlled at the other failsafe states are needed.
SUa.

Data Outputs:
Data messages are transmitted with test
status and are discarded by receiving CPUs

07.01-51 in cyclic processing and parameterization
states. They are evaluated by receiving
CPUs that are also in functional test state.
They are not processed by receiving CPUs
that are in diagnosis state.

Tier 2 Revision 4-Interim Page 7.1-143
Tier 2 Revision 4--Interim Page 7.1-143
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Table 7.1-6-Function Processor Operational States
Sheet 2 of 2

CPU Maintenance
CPU State CPU Operation CPU Output State Use Operability' Bypass

Diagnosis state All service Hardwired Outputs: Application software Inoperable Yes
commands are Set to failsafe state. The default failsafe can be loaded and state
supported without state is 0 for digital outputs and low for used to troubleshoot.
any restrictions, analog outputs, and can be user defined if
The cyclic other failsafe states are needed.
processing of the Communication Module:
function diagrams Data messages are disabled. No messages
is initially stopped are sent from the CPU in diagnosis state.
and can be Receiving CPUs will respond to this as a
controlled at the loss of communications.
SU.

Notes:

1. With regards to Technical Speeifea.i....Specifications.
107.01-51

2. Parameterization State communication - While in Parameterization State, operation of a function processor is not
impacted. It receives messages, processes the information, and sends messages as it does in Cyclic Operation. On the TXS
platform, the parameters that are changed get changed as a batch, meaning that the changes are entered and then
manually verified. When the acknowledgment is given, and the new parameter values are placed into the function
processor, the changes are made in a single cycle. During cycle 1, the old approved values are used for processing, and
during cycle 2, the new approved values are used for processing. This prevents the Parameterization State from having an
impact on function processor communications. In addition to this, the outgoing messages will be verified by the receiving
function processor prior to processing.

3. Function Test State - Function processors in the Function Test State can be allowed to send messages via the SU. These
messages are marked as test messages and are discarded, and never processed by the other function processors, unless they
are also in the Function Test State. This capability is necessary for:testing or trouble shooting that requires
communication between the APU and ALU to take place.

Next File

Tier 2 Revision 4-Interim Page 7.1-144
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2.0 U.S. EPR PROTECTION SAFETY-RELATED I&C SYSTEMS
SURVEILLANCE TESTING PHILOSOPHY

2.1 Overview

Descriptions in this report correspond with the U.S. EPR P-S-safety-related I&C systems

design as defined in ANP 10309P, "U.S. EDPR Digital ProFtectioR System Technical

Report" (Referece 1. )U.S. EPR FSAR Tier 2, Section 7.1.

The U.S. EPR P-S-safety-related I&C systems surveillance testing philosophy consists of

both periodic testing and self-tests-monitoring that, together, provide complete coverage

from sensor to actuator for reactor trip (RT) and engineered safeguard-afetyfeatures

aet•atiGn-(ESF)_functions. This philosophy takes advantage of comprehensive and

wide-ranging self-test-monitoring features of the TXS platform that render additional

periodic testing of some portions of the system unnecessary. Specifically, self-test

features replace the traditional channel check and channel functional test surveillances.

* Channel check is performed by an automatic parameter comparison that takes

place in the gateway. Any deviation between divisions that exceeds that

established limit will result in an alarm in the MCR.

* Channel functional test is replaced by the periodic calibration verifVing the analog

modules for drift, the self-monitoring functions ensuring proper functioning of the

function processors, and the lack of setpoint drift in a digital system.

The safety-related I&C systemsP-S testing philosophy combines a series of overlapping 107.01-51

tests that confirm that the system performs as required. IEEE Std 338-1987 (Reference

8), as endorsed by RG 1.118 (Reference 4), suggests that a single test encompassing

each component from the sensor to the actuator is preferable, but allows a series of

overlapping tests when a single test is not practical. In the U.S. EPR safety-related I&C

systemsP-S design, single functional tests from sensors to actuators are not practical.

For example:
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The primary reason a test machine is needed for this test is to verify the response time

of the priority logic. A COL applicant refe•ren•,g the U.S. EPR stand-,ad dei•gn m

propose to exclude the priority logic from peFi•dic FrSeps•o time testing. This would

rcguire the applicant to submit a to)pical reporFt jUStif',ing that appAroah.

.. .... ........... ....... ~I -- .v, . . .. . , ,, ,t,, , , - . , , --, , , , , - .. - , •, L ,i tr~ ~ • r

donitesinQ not-ha e anyresonse tMe sRve llae .reGuiremt.ents*,, theef tore for The SAS
does not have any response time surveillance requirements, therefore for the ESF

107.01-5 1

control functions' "No-Go" test, the test machine is not utilized. This configuration is

shown in Figure 2-5 (Sheet 2)ro 44f - -;--;÷" '"ghG is ,r,.uded ft..r ,,S;,, t ... ...... .. U LI,-, ,S.I Ii
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ity

07.01-51
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The no-go test for the ESF control functions must be Derformed twice to test both the

master and hot-standby CUs in a division. One no-ao test will be performed on the

master CU, then a manual switchover will occur, and a no-go test will be performed on

the new master CU (formerly the hot standby). This test must be done on the master

CUs to be able to test the associated PACS priority modules. The switchover is verified

via the SAS SU through the SAS MSI.

For certain functions (e.g. CCWS RCP thermal barrier containment isolation valves

interlock), an inoperable division may put the system in an undesirable state for normal

operation. Therefore, testing procedures are implemented to verify that the valves in

the system are in the proper position to ensure continued system operation, before the

test is executed. For systems that are fed bv two redundant trains, the system is

manually aligned to feed from trains that are not under test, while the redundant train is

being tested.
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2.2.6.1 Software Based Self- Test (inherent)

Extensive self-testing is designed as part of the TXS system software. It consists of one

part, which is executed once during every startup (i.e., extended self-test), and another

part, which is processed repeatedly during operation of the TXS function processor (i.e.,

continuous self-test). Table 2-1 provides an overview of the self-tests including whether

they are executed as part of continuous and/or extended self-testing. Additional self-test

features are described in Appendix B.

07.01-40
The continuous self-test performs only those tests which can be performed without

affecting the operation of the application software. The continuous self-test is executed

repeatedly during the function processor's cyclic processing. It is executed as an

operating system task with the lowest priority. Thus, the operating system schedules the

continuous self-test only if no other task with higher priority (e.g., the cyclic processing
. of application software and the processing of service commands) is pending. If the

continuous self-test detects an error, it activates the exception-handier to receive error

information. The exception-handler (see Section 2.2.6.3) then executes a reset or ends

function processor communication by disabling the power supply of the output modules.

Executing each test of the continuous self-test task takes several minutes, the exact

amount of time depends on the free time available in each clock cycle after the

application processing and the service task. The runtime environment (RTE) monitors

the periodic execution of the continuous self-test. If the continuous self-test is not

complete after one hour, the runtime environment issues an error message that is

stored in a local error message buffer and is also transferred to the SU, This error

message is also transferred to the application software for inclusion in engineered

alarms to the operator.



AREVA NP Inc. ANP-10315NP
Revision 2

U.S. EPR Protectien System Surveillance Testing and TELEPERM XS Self-Monitoring
Technical Report Page 2-20

When a self-test alarm is received, it is necessary to connect the SU to the faulted

function processor to download all error messaqes to inspect the cause of the alarm.

After reauired information is collected, a reset of the function processor is performed.

This reset will initiate extended self-test that must be passed to resume communication

with the system. If the module is unable to pass the extended self test, it is replaced.

Upon receiving the alarm, the module is considered inoperable until it or a replacement

passes extended self-test. Operability of the function processor is assured by the

passing of all tests described in Table 2-1. These tests include verification of processor

function, application software, operating system, configuration information, and RAM

functionality. This shows that the processor is running the correct version of software,

has the approved parameters set and can read and write to RAM.

The extended self-test is initiated by resetting the function processor; it is performed as

part of the function processor's startup routine. During the extended self-test, additional

tests are performed which can not be performed during operation without affecting the

processing of the application software. Any errors detected by the extended self-test

prevent the function processor from starting its cyclic processing. The function

processor does not complete its startup, but instead enters an endless loop allowing for

diagnosis using the maintenance laptop. The maintenance laptop connects to the ea-d

function processor's front serial interface and communicates only with this single

processor while connected. The single function processor is manually rebooted and run

in diagnosis state. This processor is not considered operational while the maintenance

laptop is connected and in diagnosis state. Once maintenance is finished, the

maintenance laptop is disconnected and the function processor is manually reset. The

function processor automatically executes an extended self-test during the restart

process: and, if there are no errors, then the function processor automatically enters

cyclic operation.
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o User authorization process.

o Verify that adequate precautions (e.g. patches up-to-date and on demand virus

scan) have been taken prior to connecting to the TELEPERM XS system.

* Verify work authorization prior to connecting to the TELEPERM XS system.

2.2.6.2 Hardware Watchdog Timer (Inherent)

TXS function processors are equipped with a hardware based watchdog timer. The

monitoring time of the watchdog is the cycle time of the runtime environment + 110

millisecond (ms). The hardware watchdog timer must be re-triggered by the runtime

environment software before its expiration. If the software fails to do so, an error is

assumed and a hardwired signal is used to indicate a processor failure, and to switch off

the (input/output (1/O) modules' power supply to verify a defined fail-safe behavior of the

affected function processor, independently from software based monitoring.

Additionally, the exception-handler is activated, initiating a specific response (see

Ssection 2.2.6.3).

The hardware watchdog timer is periodically tested by the cyclic self-test. For this test,

a trip of the watchdog is triggered by the self-test task, and the trip is verified on the

associated interrupt signal. The "normal" response to this watchdog-interrupt is blocked

for the duration of the test.

2.2.6.3 Exception-Handier (Inherent) 07.01-39

The exception-handler is activated when exceptional situations are encountered during

runtime (also in case of a fault detected by the cyclic self-test). After activation, the

exception-handler turns off the outputs through driver calls and stops cyclic

communicationdeactivates all output boards threu - ,gh driVer calls (provides no ou.tputS),

and cycIlic communRicatifonG is stopped. Self monitoring result information is saved, which

includes: exception type, exception number, exception address, memory dump and

stack dump.
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If one of the listed -checks fails, the affected data are marked with an error status. An

error message is issued and stored in a local error message buffer and is also

transferred to the service unit. These checks are performed by the runtime environment

of the function processors. Independently from this, the firmware of the communication

PFGGeS&GFmodule performs additional checks (e.g., destination address check, frame

check, sequence check). If these checks fail, the received data packet is discarded by

the communication module resulting in a loss of the data packet. This loss is then

treated by the function processor as previously described (based on message age

monitoring).

2.2.6.6 Monitoring of the Continuous Self-Test

The runtime environment monitors the operation of the cyclic self-test. If the cyclic self-

test does not complete one self-test cycle within one hour, the runtime environment

issues an error message. This does not disrupt runtime environment operation. In

particular, the processing of the application software functions is not affected.

2.2.6.7 Automated Channel Check

The channel check is a comparison of a parameter on one channel to the parameter on

other channels. Significant deviations between two instrument channels could be an

indication of excessive instrument drift in one of the divisions, or of something even

more serious, such as the failure of an instrument to a high or a low output. A channel

check verifies that the instrumentation continues to operate properly between each

channel calibration.

The TXS platform is designed to automatically perform the channel check comparisons

many times each second. The parameter of each division is compared, for signal

deviations, to the other divisional values in the gateway. The limits placed on deviation

are based on instrument uncertainty. Analog inputs to TXS are cyclically checked for

range violation. Binary inputs to TXS undergo automatic rationality checks. An

indication of a fault is alarmed in the MCR.

S07.01 151
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2.2.6.8 Automated Channel Function Test Coverage

The purpose of the channel function test is to confirm that the division is operable. It is

a test of the required logic components of each logic path, from as close to the sensor

as practicable, up to, but not including, the actuated device.

The DCS is digitally based, and the safety setpoints and logic are set in the software at

an exact parameter value for the setpoints. This eliminates setpoint tolerance concerns.

This setting does not change over time. The setpoint is permanently set in the software

because software does not drift. The channel function test for the new TXS is included

in the periodic calibration because the setpoint drift includes the drift of-the analog input

modules, including analog-to-digital conversion and isolation modules. Since the

modules are not adjustable, they are replaced if found out of tolerance during calibration

and returned to the manufacturer for repair.

The issues of setpoint setting and instrument drift as they relate to channel function test

are not a concern for the processing of safety functions based on digital inputs. The

setpoints for digital inputs, where applicable, are set in field sensors that are periodically

calibrated to ensure their operability.

The self-monitoring functions confirm proper functioning of the safety function

processors and the integrity of the installed code. The cyclic self-monitoring routine

verifies that the code on the FEPROM is the correct version and is not corrupted. The

code qualification process has demonstrated acceptability of the code, and the self-

monitoring verifies it is an uncorrupted version of the qualified code. The startup test

confirms the code stored on the EEPROM in the same manner, prior to reloading the

FEPROM. Similarly, the cyclic self-monitoring routine verifies proper functioning of the

RAM where the parameter values are stored. The startup test verifies the integrity of

the parameter data stored on the EEPROM in the same manner prior to loading the

RAM. These tests are equivalent to channel function test verifying that the analog

bistable card works electrically and has the correct setooint.

07.01-51



AREVA NP Inc.

U.S. EPR PrctcctiOn System Surveillance Testing and TELEPERM XS Self-Monitoring
Technical Report

ANP-10315NP
Revision 2

Page 2-31

Table 2-1-Software Based Self-Tests
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APPENDIX B
SELF- TEST FEATURES
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