ArevaEPRDCPEm Resource

From: DUNCAN Leslie E (AREVA NP INC) [Leslie.Duncan@areva.com]

Sent: Wednesday, January 27, 2010 11:13 AM

To: Tesfaye, Getachew

Cc: BENNETT Kathy A (OFR) (AREVA NP INC); DELANO Karen V (AREVA NP INC); LENTZ
Tony F (EXT)

Subject: Response to U.S. EPR Design Certification Application RAI No. 313, FSAR Ch 14,
Supplement 1

Attachments: RAI 313 Supplement 1 Response US EPR DC.pdf

Getachew,

AREVA NP Inc. (AREVA NP) provided a schedule for responding to the 16 questions of RAI No. 313 on
December 16, 2009. Attached please find AREVA NP Inc.’s response to the subject request for additional
information (RAI). The attached file, “RAl 313 Supplement 1 Response US EPR DC.pdf’ provides technically
correct and complete responses to 16 of the remaining 16 questions, as committed.

Appended to this file are affected pages of the U.S. EPR Final Safety Analysis Report in redline-strikeout
format which support the response to RAI 313 Supplement 1, Questions 14.02-127, 14.02-128, 14.02-129,
14.02-130, 14.02-131, 14.02-132, 14.02-133, 14.02-134, 14.02-135, 14.02-136, 14.02-137, 14.02-139, 14.02-
140, 14.02-141, and 14.02-142.

The following table indicates the respective pages in the response document, “RAI 313 Supplement 1
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page | End Page

RAI 313 — 14.02-127 2 2

RAI 313 — 14.02-128

RAI 313 — 14.02-129

RAI 313 — 14.02-130

RAI 313 — 14.02-132

RAI 313 — 14.02-133

3 3
4 4
5 5
RAI 313 — 14.02-131 6 6
7 7
8 8
9 9

RAI 313 — 14.02-134

RAI 313 — 14.02-135 10 10
RAI 313 — 14.02-136 11 11
RAI 313 — 14.02-137 12 12
RAI 313 — 14.02-138 13 13
RAI 313 — 14.02-139 14 14
RAI 313 — 14.02-140 15 15
RAI 313 — 14.02-141 16 16
RAI 313 — 14.02-142 17 17

This concludes the formal AREVA NP response to RAI 313, and there are no questions from this RAI for which
AREVA NP has not provided responses.

Sincerely,

Les Duncan

Licensing Engineer

AREVA NP Inc.

An AREVA and Siemens Company



Tel: (434) 832-2849
Leslie.Duncan@areva.com

From: WELLS Russell D (AREVA NP INC)

Sent: Wednesday, December 16, 2009 4:51 PM

To: 'Getachew Tesfaye'

Cc: Pederson Ronda M (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); DELANO Karen V (AREVA NP INC)
Subject: Response to U.S. EPR Design Certification Application RAI No. 313, FSAR Ch 14

Getachew,
Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI). The
attached file, “RAI 313 Response US EPR DC.pdf” provides a schedule since technically correct and complete

responses to the 16 questions are not provided.

The following table indicates the respective pages in the response document, “RAI 313 Response US EPR
DC.pdf’ that contain AREVA NP’s responses to the subject questions.

Question # Start Page | End Page
RAI 313 — 14.02-127 2 2
RAI 313 — 14.02-128 3 3
RAI 313 — 14.02-129 4 4
RAI 313 — 14.02-130 5 5
RAI 313 — 14.02-131 6 6
RAI 313 — 14.02-132 7 7
RAI 313 — 14.02-133 8 8
RAI 313 — 14.02-134 9 9
RAI 313 — 14.02-135 10 10
RAI 313 — 14.02-136 11 11
RAI 313 — 14.02-137 12 12
RAI 313 — 14.02-138 13 13
RAI 313 — 14.02-139 14 14
RAI 313 — 14.02-140 15 15
RAI 313 — 14.02-141 16 16
RAI 313 — 14.02-142 17 17

A complete answer is not provided for the 16 questions. The schedule for technically correct and complete
responses to these questions is provided below.

Question # Response Date
RAI 313 — 14.02-127 March 11, 2010
RAI 313 — 14.02-128 March 11, 2010
RAI 313 — 14.02-129 January 28, 2010
RAI 313 — 14.02-130 March 11, 2010
RAI 313 — 14.02-131 March 11, 2010
RAI 313 — 14.02-132 March 11, 2010
RAI 313 — 14.02-133 March 11, 2010
RAI 313 — 14.02-134 March 11, 2010
RAI 313 — 14.02-135 March 11, 2010
RAI 313 — 14.02-136 January 28, 2010
RAI 313 — 14.02-137 March 11, 2010




RAI 313 — 14.02-138 January 28, 2010
RAI 313 — 14.02-139 January 28, 2010
RAI 313 — 14.02-140 January 28, 2010
RAI 313 — 14.02-141 January 28, 2010
RAI 313 — 14.02-142 January 28, 2010
Sincerely,

(Russ Wells on behalf of)

Ronda Pederson

ronda.pederson@areva.com
Licensing Manager, U.S. EPR Design Certification
New Plants Deployment

AREVA NP, Inc.
An AREVA and Siemens company

3315 Old Forest Road
Lynchburg, VA 24506-0935
Phone: 434-832-3694

Cell: 434-841-8788

From: Tesfaye, Getachew [mailto:Getachew.Tesfaye@nrc.gov]

Sent: Monday, November 16, 2009 7:36 AM

To: ZZ-DL-A-USEPR-DL

Cc: Tomon, John; Crane, Samantha; Peralta, Juan; Miernicki, Michael; Colaccino, Joseph; ArevaEPRDCPEm Resource
Subject: U.S. EPR Design Certification Application RAI No. 313 (3807), FSARCh. 14

Attached please find the subject requests for additional information (RAI). A draft of the RAI was provided to
you on October 21, 2009, and discussed with your staff on November 10, 2009. No changes were made to the
draft RAI as a result of that discussion. The schedule we have established for review of your application
assumes technically correct and complete responses within 30 days of receipt of RAls. For any RAIs that
cannot be answered within 30 days, it is expected that a date for receipt of this information will be provided to
the staff within the 30 day period so that the staff can assess how this information will impact the published
schedule.

Thanks,

Getachew Tesfaye
Sr. Project Manager
NRO/DNRL/NARP
(301) 415-3361
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Response to

Request for Additional Information No. 313 (3807), Supplement 1

11/16/2009

U. S. EPR Standard Design Certification
AREVA NP Inc.
Docket No. 52-020

SRP Section: 14.02 - Initial Plant Test Program - Design Certification and New License
Applicants

Application Section: Section 14.02

QUESTIONS for Quality and Vendor Branch 1 (AP1000/EPR Projects) (CQVP)



AREVA NP Inc.

Response to Request for Additional Information No. 313, Supplement 1
U.S. EPR Design Certification Application Page 2 of 17

Question 14.02-127:

In AREVA’s response to RAI #150 (ML091350078) question 12.03-12.04-4, the applicant stated
the following about the Aeroball Measurement System (AMS):

“During commissioning, two ball stacks will be activated so that they reach saturation. Their
activity will then be measured to establish time dependence and decay constants of the material
components.”

Test abstracts #127 (preoperational testing of the AMS), #206, #207 and #208 (Power
Ascension testing of AMS) do not include this activation process of the AMS ball stacks as part
of the test methods or acceptance criteria. Therefore, the NRC staff requests that the applicant
identify which test abstract(s) of the Initial Test Program (ITP) will include the saturation
activation of the AMS ball stacks as part of the test abstract.

Response to Question 14.02-127:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #206 is the appropriate test to perform the
saturation activation of the AMS ball stacks that was described in the Response to RAI 150,
Supplement 1, Question 12.03-12.04-4. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #206 will
be revised to include a normal sequence reading of the activated AMS ball stacks and a reverse
order reading of the AMS ball stacks to establish time dependence and decay constants of
material components.

FSAR Impact:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #206 will be revised as described in the response
and indicated on the enclosed markup.



AREVA NP Inc.

Response to Request for Additional Information No. 313, Supplement 1
U.S. EPR Design Certification Application Page 3 of 17

Question 14.02-128:

The NRC staff requests that the applicant to revise U.S. EPR FSAR Section 14.2.12.7.13,
“Secondary Sampling System (Test #071),” as follows:

a. Revise prerequisite item 2.3 to state: Calibrating gases and solutions are available for
radioactive and non-radioactive analyses as referenced in table 9.3.2-2 of the U.S. EPR
FSAR.

b. Revise the prerequisite section to include an item that requires that all portions of the
sampling system be flushed with de-ionized water to ensure that residues of chemical
agents used during post-construction cleaning phases have been flushed out.

c. The acceptance criteria section of test abstract #071 does not define acceptable criteria
commensurate with process measurements listed in FSAR section 9.3.2. Therefore, the
NRC staff requests that the applicant identify where such acceptance criteria is located
in the FSAR, or otherwise revise FSAR Section 9.3.2 accordingly.

Response to Question 14.02-128:

a. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #071 will be revised as follows:

2.4 Calibrating gases and solutions are available for radioactive and non-radioactive
analyses as referenced in Table 9.3.2-2.

b. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #071 will be revised as follows:

2.2 The secondary sampling system has been flushed with demineralized water to
remove residues of chemical agents used during construction cleaning phases.

c. U.S.EPRFSAR Tier 2, Section 14.2.12, Test #071 will be revised to provide acceptance
criteria commensurate with process measurements listed in U.S. EPR FSAR Tier 2, Section
9.3.2.

FSAR Impact:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #071 will be revised as described in the response
and indicated on the enclosed markup.



AREVA NP Inc.

Response to Request for Additional Information No. 313, Supplement 1
U.S. EPR Design Certification Application Page 4 of 17

Question 14.02-129:
The NRC staff requests that the applicant revise U.S. EPR FSAR Section 14.2.12.7.14, “Steam
Generator Blowdown Demineralizing System (Test #072),” as follows:

a. Revise prerequisite item 2.3 to state: Calibrating gases and solutions are available for
radioactive and non-radioactive analyses as referenced in table 9.3.2-2 of the U.S. EPR
FSAR.

b. Revise the prerequisite section to include an item that ensures the Steam Generator
Blowdown System’s demineralizers and filters have been loaded with and verified to
contain the proper types and amounts of ion exchange resins and filter media.

c. Revise acceptance criteria item 5.1 to state “The SGB demineralizing system meets
design requirements (refer to section 10.4.8, 11.5.4.3 and 11.2)".
Response to Question 14.02-129:

a. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #072 will be revised as follows:

2.3 Calibrating gases and solutions are available for radioactive and non-radioactive
analyses as referenced in Table 9.3.2-2.

b. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #072 will be revised as follows:

2.6 Verify that steam generator blowdown system demineralizers are loaded with the
proper type and amount of ion exchange resins.

2.7 Verify that steam generator blowdown system filters are loaded with the proper filter
media.

c. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #072 will be revised as follows:

5.1 The SGB demineralizing system meets design requirements (refer to Sections
10.4.8, 11.2, and 11.5.4.3).

FSAR Impact:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #072 will be revised as described in the response
and indicated on the enclosed markup.



AREVA NP Inc.

Response to Request for Additional Information No. 313, Supplement 1
U.S. EPR Design Certification Application Page 5 of 17

Question 14.02-130:

The NRC staff requests that the applicant revise U.S. EPR FSAR Section 14.2.12.8.18, “Plant
Laboratory Equipment (Test #090),” as follows:

a. Revise prerequisite item 2.5 to state: The laboratory equipment area radiological
controls (such as postings, shielding, radioactive work permits, operation of ventilated
hoods, interim storage of incoming and archived radioactive samples, and the availability
of radwaste containers as interim means to store/hold within the laboratory radioactive
wastes) have been implemented or are capable of being implemented.

b. Revise prerequisite section to include an item that confirms the availability of proper
radioactive standards and check sources. This prerequisite should state: Airborne and
liquid radioactivity monitoring and sampling equipment, portable radiation survey
equipment and all radio-analytical equipment installed in the laboratory are calibrated in
accordance with RG 1.21 and RG 4.15.

c. The acceptance criteria section of test abstract #090 does not specify the operational
programs and regulatory requirements identified in FSAR Sections 11.5and 13.4in
analyzing and reporting sample results in demonstrating compliance with NRC
regulations. The NRC staff requests that the applicant revise the acceptance criteria of
test abstract #090 to include FSAR Sections 11.5 and 13.4.

Response to Question 14.02-130:

a. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #090 will be revised as follows:

2.5 The laboratory equipment area radiological controls (such as postings, shielding,
radioactive work permits, operation of ventilated hoods, interim storage of incoming
and archived radioactive samples, and the availability of radwaste containers as
interim means to store/hold laboratory radioactive wastes) have been implemented
or are capable of being implemented.

b. U.S. EPR FSAR Tier 2, Table 1.9-2 will be revised to reference U.S. EPR FSAR Tier 2,
Section 14.2.12. U.S. EPR FSAR Tier 2, Table 14.2-1 will be revised to reference
Regulatory Guide 1.21 and Regulatory Guide 4.15. U.S. EPR FSAR Tier 2, Section
14.2.12, Test #090 will be revised as follows:

2.6 Verify the availability of proper radioactive standards and check sources as well as
non-radioactive standards.

2.7 Airborne and liquid radioactivity monitoring and sampling equipment, portable
radiation survey equipment and radio-analytical equipment installed in the laboratory
are calibrated in accordance with RG 1.21 and RG 4.15.

c. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #090 will be revised to include reference to
U.S. EPR FSAR Tier 2, Section 11.5 and Section 13.4.

FSAR Impact:

U.S. EPR FSAR Tier 2, Table 1.9-2, Section 14.2.12, Test #090, and Table 14.2-1 will be
revised as described in the response and indicated on the enclosed markup.



AREVA NP Inc.

Response to Request for Additional Information No. 313, Supplement 1
U.S. EPR Design Certification Application Page 6 of 17

Question 14.02-131:

The NRC staff requests that the applicant revise U.S. EPR FSAR Section 14.2.12.9.2,
“Sampling Activity Monitoring System (Test #092),” as follows:

a. Revise prerequisite item 2.5 to state: Calibration check sources are available in
appropriate forms (gaseous, solutions or plated sources) for the analyses referenced in
table 11.5-1 of the U.S. EPR FSAR.

b. Revise test method item 3.4 to state: Using radioactive calibration check sources, initiate
a high radiation signal to the appropriate radiation monitors to verify that control
actuations meet design requirements.

c. Revise test method item 3.6 to state: Using radioactive calibration check sources, initiate
a high radiation signal to the radiation monitors to verify that alarm actuations function as
designed.

d. The acceptance criteria section of test abstract #092 does not define acceptable criteria
commensurate with process measurements listed in FSAR section 11.5. Therefore, the
NRC staff requests that the applicant identify where such acceptance criteria is located
in the FSAR, or otherwise revise FSAR Section 11.5 accordingly.

Response to Question 14.02-131:

a. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #092 will be revised as follows:

2.5 Calibration check sources are available in the appropriate forms (gaseous, solutions,
or plated sources) for the analyses referenced in Table 11.5-1.

b. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #092 will be revised to provide guidance for
generating a high radiation signal to verify that control actuations meet design requirements.

c. U.S.EPRFSAR Tier 2, Section 14.2.12, Test #092 will be revised to provide guidance for
generating a high radiation signal to verify that alarm actuations function as designed.

d. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #092 will be revised to provide acceptance
criteria for process measurements listed in U.S. EPR FSAR Tier 2, Table 11.5-1.

FSAR Impact:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #092 will be revised as described in the response
and indicated on the enclosed markup.



AREVA NP Inc.

Response to Request for Additional Information No. 313, Supplement 1
U.S. EPR Design Certification Application Page 7 of 17

Question 14.02-132:

The NRC staff noted that the test method section of U.S. EPR FSAR Section 14.2.12.9.3, “Solid
Waste Storage System (Test #093),” does not address testing all of the design features of the
system, as described in FSAR Section 11.4.2.3.1. The NRC staff requests that the applicant
revise the test methods section of test abstract #093 to include testing of all of the components
described in U.S. EPR FSAR Section 11.4.2.3.1. Additionally, the staff requests that the
applicant include a test method item that verifies the design features of supporting systems (i.e.
process ventilation, drainage, and sampling systems).

Response to Question 14.02-132:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #093 will be revised to include the subsystems
described in U.S. EPR FSAR Tier 2, Section 11.4.2.3.1.

The solid waste storage support systems are tested in the following tests:

o Test #080, “Radioactive Waste Building Ventilation System.”

o Test #094, “Radioactive Concentrates Processing System — Solid Waste.”
e Test #098, “Equipment and Floor Drainage System.”

o Test #129, “Process Information and Control System.”

o Test #193, “Low Power Biological Shield Survey.”
FSAR Impact:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #093 will be revised as described in the response
and indicated on the enclosed markup.



AREVA NP Inc.

Response to Request for Additional Information No. 313, Supplement 1
U.S. EPR Design Certification Application Page 8 of 17

Question 14.02-133:

The NRC staff requests that the applicant revise U.S. EPR FSAR Section 14.2.12.9.4,
“Radioactive Concentrates Processing System (Test #094),” as follows:

a. The NRC staff noted that the test method section does not address testing all of the
design features of the system, as described in FSAR Section 11.4.2.3.2. The NRC staff
requests that the applicant revise the test methods section of test abstract #094 to
include testing of all of the components described in U.S. EPR FSAR Section 11.4.2.3.2.
Additionally, the staff requests that the applicant include a test method item that verifies
the design features of supporting systems (i.e. process ventilation, drainage, and
sampling systems).

b. Revise test method item 3.1 to state: Using radioactive calibration check sources, initiate
interlock signals from interfacing equipment and observe radioactive concentrates
processing system response, including observation of alarms.

c. The acceptance criteria section of test abstract #094 does not define acceptable criteria
commensurate with process and effluent measurements listed in FSAR Sections 11.5,
11.2.2 and 11.4. Therefore, the NRC staff requests that the applicant identify where
such acceptance criteria are located in the FSAR, or otherwise revise FSAR Sections
11.5, 11.2.2 and 11.4 accordingly.

Response to Question 14.02-133:
a. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #094 will be revised to include the

subsystems described in U.S. EPR FSAR Tier 2, Section 11.4.2.3.2.

b. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #094 will be revised to provide guidance for
generating a high radiation signal to verify system response (control and alarm actuation).

c. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #094 will be revised to provide acceptance
criteria for process and effluent measurements listed in U.S. EPR FSAR Tier 2, Table
11.5-1.

FSAR Impact:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #094 will be revised as described in the response
and indicated on the enclosed markup.



AREVA NP Inc.

Response to Request for Additional Information No. 313, Supplement 1
U.S. EPR Design Certification Application Page 9 of 17

Question 14.02-134:

The NRC staff requests that the applicant revise U.S. EPR FSAR Section 14.2.12.9.5, “Liquid
Waste Processing System (Test #095),” as follows:

a.

Revise the prerequisite section to include an item that ensures the Liquid Waste
Processing System’s demineralizers and ultra filtration system have been loaded with
and verified to contain the proper types and amounts of ion exchange resins and
filtration media.

The NRC staff noted that the test method section does not address testing all of the
design features of the system, as described in FSAR Section 11.2.2.4.2. The NRC staff
requests that the applicant revise the test methods section of test abstract #095 to
include testing of all of the components described in U.S. EPR FSAR Section 11.2.2.4.2.

Revise test method item 3.7 to state: Using radioactive calibration check sources, initiate
a high radiation signal to the liquid waste processing system discharge radiation monitor
and demonstrate that discharge isolation features and other system controls function as
designed.

Revise test method item 3.9 to state: Using radioactive calibration check sources, initiate
a high radiation signal to the liquid waste processing system discharge radiation monitor
and verify response.

The acceptance criteria section of test abstract #095 does not define acceptable criteria
commensurate with process measurements listed in FSAR Sections 11.2 and 11.5.
Therefore, the NRC staff requests that the applicant identify where such acceptance
criteria is located in the FSAR, or otherwise revise FSAR Sections 11.2 and 11.5
accordingly.

Response to Question 14.02-134:

a. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #095 will be revised as follows:

2.2 Verify that the liquid waste processing system’s demineralizers and ultra filtration are

loaded with the proper types and amounts of ion exchange resins and filtration
media.

b. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #095 will be revised to include the
subsystems described in U.S. EPR FSAR Tier 2, Section 11.2.2.4.2.1, Section 11.2.2.4.2.2,
and Section 11.2.2.4.2.3.

c. U.S.EPRFSAR Tier 2, Section 14.2.12, Test #095 will be revised to provide guidance for
generating a radiation signal to verify system response (control and alarm actuation).

d. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #095 will be revised to provide guidance for
generating a high radiation signal to verify system response (isolation actuation).

e. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #095 will be revised to provide acceptance
criteria for process measurements listed in U.S. EPR FSAR Tier 2, Table 11.5-1.

FSAR Impact:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #095 will be revised as described in the response
and indicated on the enclosed markup.



AREVA NP Inc.

Response to Request for Additional Information No. 313, Supplement 1
U.S. EPR Design Certification Application Page 10 of 17

Question 14.02-135:

The NRC staff requests that the applicant revise U.S. EPR FSAR Section 14.2.12.9.9,
“Gaseous Waste Processing System (Test #099),” as follows:

a.

Revise the prerequisite section to include an item that ensures the Gaseous Waste
Processing System’s charcoal beds and gel driers have been loaded with and verified to
contain the proper types and amounts of charcoal and desiccant.

Revise test method item 3.3 to state: Using radioactive calibration check sources, initiate
a high radiation signal to the GWPS discharge radiation monitor.

Revise test method item 3.5 to state: Using radioactive calibration check sources,
initiate a high radiation signal to the GWPS discharge radiation monitor and verify alarm
actuation as designed.

Revise test method item 3.9 to state: Demonstrate the operation of the gas analyzers to
detect O, and H; in concentrations ranges as specified by plant technical specification.

The acceptance criteria section of test abstract #099 does not define acceptable criteria
commensurate with process measurements listed in FSAR Sections 11.5 and 11.3.
Therefore, the NRC staff requests that the applicant identify where such acceptance
criteria is located in the FSAR, or otherwise revise FSAR Sections 11.5 and 11.3.

Response to Question 14.02-135:

a. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #099 will be revised as follows:

2.5 Verify that the GWPS charcoal beds and gel driers are loaded with the proper types

and amounts of charcoal and desiccant.

b. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #099 will be revised to provide guidance for
generating a high radiation signal to verify system response (control and alarm actuation).

c. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #099 will be revised as follows:

3.5 Verify that the GWPS discharge radiation monitor and alarm actuation function as

designed.

d. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #099 will be revised as follows:

3.9 Demonstrate the operation of the gas analyzers to detect concentrations of O, and

H, specified in the plant Technical Specifications, Section 5.5.11, “Gaseous Waste
Processing System Radioactivity Monitoring Program.”

e. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #099 will be revised to provide acceptance
criteria for process measurements listed in U.S. EPR FSAR Tier 2, Table 11.5-1.

FSAR Impact:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #099 will be revised as described in the response
and indicated on the enclosed markup.



AREVA NP Inc.

Response to Request for Additional Information No. 313, Supplement 1
U.S. EPR Design Certification Application Page 11 of 17

Question 14.02-136:

The NRC staff requests that the applicant revise U.S. EPR FSAR Section 14.2.12.11.21,
“Process and Effluent Radiological Monitoring System (Test #144),” as follows:

a. Revise prerequisite item 2.5 to state: Calibration check sources are available- in
appropriate forms (gaseous, solutions or plated sources) for the analyses referenced in
table 11.5-1 of the U.S. EPR FSAR.

b. Revise test method item 3.4 to state: Using radioactive calibration check sources, initiate
a high radiation signal to the appropriate radiation monitors to verify as designed control
actuations.

c. The acceptance criteria section of test abstract #144 does not define acceptable criteria
commensurate with process measurements listed in FSAR Section 11.5. Therefore, the
NRC staff requests that the applicant identify where such acceptance criteria is located
in the FSAR, or otherwise revise FSAR Section 11.5 accordingly.

Response to Question 14.02-136:

a. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #144 will be revised as follows:

2.5 Calibration check sources are available in appropriate forms (gaseous, solutions, or
plated sources) for the analyses referenced in Table 11.5-1.

b. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #144 will be revised to provide guidance for
generating a high radiation signal to verify system response (control and alarm actuation).

c. U.S.EPRFSAR Tier 2, Section 14.2.12, Test #144 will be revised to provide acceptance
criteria for process measurements listed in U.S. EPR FSAR Tier 2, Table 11.5-1.

FSAR Impact:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #144 will be revised as described in the response
and indicated on the enclosed markup.
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Question 14.02-137:

The acceptance criteria section of U.S. EPR FSAR section 14.2.12.12.9, ‘Post-Accident
Monitoring Instrumentation (Test #155)”, does not define acceptable criteria commensurate with
process measurements listed in FSAR Section 9.3.2. Therefore, the NRC staff requests that
the applicant identify where such acceptance criteria is located in the FSAR, or otherwise revise
FSAR Section 9.3.2 accordingly.

Response to Question 14.02-137:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #155 will be revised to provide acceptance criteria
for process measurements listed in U.S. EPR FSAR Tier 2, Table 9.3.2-2.

FSAR Impact:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #155 will be revised as described in the response
and indicated on the enclosed markup.
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Question 14.02-138:

US EPR FSAR section 14.2.12.13.12 “Pre-Core Primary System Leak Rate Measurement (Test
#172),” acceptance criteria item 5.1 identifies Section 16.3.4.12 as the reference for RCS
Operational Leakage; however, Section 16.3.4.14 describes the bases for the RCS leakage
detection instrumentation. The NRC staff requests that the applicant revise the acceptance
criteria of test abstract #172 to identify TS 16.3.4.14 as an applicable criterion, or refer to the
appropriate test abstract for the associated instrumentation that would address the operational
requirements for the RCS Leakage Detection Instrumentation.

Response to Question 14.02-138:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #172 was reviewed and the relationship to
Technical Specification (TS) 3.4.12 and 3.4.14 were examined. Plants typically perform a test
periodically to meet the surveillance requirements described in TS 3.4.12 and rely on the
instrumentation described in TS 3.4.14 to monitor signs of reactor coolant system (RCS)
leakage between TS 3.4.12 surveillances. During hot functional (pre-core) testing, there are no
radiological restrictions on personnel monitoring of the RCS pressure boundary, and the
instrumentation described in TS 3.4.14 is not applicable.

FSAR Impact:

The U.S. EPR FSAR will not be changed as a result of this question.
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Question 14.02-139:

The NRC staff requests that the applicant revise U.S. EPR FSAR Section 14.2.12.12.5,
“Sampling Primary and Secondary Systems (Test #204),” as follows:

a. Revise prerequisite item 2.2 to state: Required sampling systems are functional and
analysis instrumentation are calibrated using calibration gases and solutions as
referenced in the radioactive and non-radioactive analyses of table 9.3.2-2 of the U.S.
EPR FSAR.

b. The acceptance criteria section of test abstract #204 does not define acceptable criteria
commensurate with process measurements listed in FSAR Section 9.3.2. Therefore, the
NRC staff requests that the applicant identify where such acceptance criteria is located
in the FSAR, or otherwise revise FSAR Section 9.3.2 accordingly.

Response to Question 14.02-139:

a. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #204 will be revised as follows:

2.2 Required sampling systems are functional and analysis instrumentation are
calibrated using calibration gases and solutions as referenced in the radioactive and
non-radioactive analyses of Table 9.3.2-2.

b. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #204 will be revised to provide acceptance
criteria for process measurements listed in U.S. EPR FSAR Tier 2, Table 9.3.2-2 and U.S.
EPR FSAR Tier 2, Table 11.5-1.

FSAR Impact:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #204 will be revised as described in the response
and indicated on the enclosed markup.
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Question 14.02-140:

The NRC staff requests that the applicant revise U.S. EPR FSAR Section 14.2.12.18.6, “Failed
Fuel Detection (Test #205),” as follows:

a. Revise objective item 1.1.4 to state: Radioisotopic concentration data of the radioactive
elements (e.g. cesium, iodine, strontium, barium, cerium, and noble gases).

b. Revise prerequisite section to include an item that states “Calibrating gases and
solutions are available for radioactive and non-radioactive analyses referenced in table
9.3.2-2 of the U.S. EPR FSAR.”

c. The acceptance criteria section of test abstract #05 does not define acceptable criteria
commensurate with process measurements listed in FSAR Section 9.3.2. Therefore, the
NRC staff requests that the applicant identify where such acceptance criteria is located
in the FSAR, or otherwise revise FSAR Section 9.3.2 accordingly.

Response to Question 14.02-140:

a. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #205 will be revised as follows:

1.1.4 Radioisotopic concentration data of the radioactive elements (e.g., cesium, iodine,
strontium, barium, cerium, and noble gases).

b. U.S. EPR FSAR Tier 2, Section 14.2.12, Test #205 will be revised as follows:

2.3 Calibrating gases and solutions are available for radioactive and non-radioactive
analyses referenced in Table 9.3.2-2.

c. U.S.EPRFSAR Tier 2, Section 14.2.12, Test #205 will be revised to provide acceptance
criteria for process measurements listed in U.S. EPR FSAR Tier 2, Table 9.3.2-2 and U.S.
EPR FSAR Tier 2, Table 11.5-1.

FSAR Impact:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #205 will be revised as described in the response
and indicated on the enclosed markup.
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Question 14.02-141:

The NRC staff requests that the applicant revise the acceptance criteria item 5.1 of U.S. EPR
FSAR Section 14.2.12.20.1, “Liquid Waste Storage and Processing Systems (Test #215),” to
state “The LWPS processes radioactive effluents as designed (refer to Sections 11.2, 11.5 and
13.4).”

Response to Question 14.02-141:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #215 will be revised as follows:

5.1 The LWPS processes radioactive effluents as designed (refer to Section 11.2, 11.5
and 13.4).

FSAR Impact:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #215 will be revised as described in the response
and indicated on the enclosed markup.
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Question 14.02-142:

The NRC staff requests that the applicant revise the acceptance criteria item 5.1 of U.S. EPR
FSAR Section 14.2.12.20.2, “Gaseous Waste Processing Systems (Test #215),” to state: The
GWPS processes radioactive and potentially flammable gases effluent as designed (refer to
Sections 11.2, 11.5 and 13.4).

Response to Question 14.02-142:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #216 will be revised as follows:

5.1 The GWPS processes radioactive and potentially flammable gases effluent as
designed (refer to Section 11.2, 11.5, and 13.4).

FSAR Impact:

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #216 will be revised as described in the response
and indicated on the enclosed markup.
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Table 1.9-2—U.S. EPR Conformance with Regulatory Guides

Sheet 2 of 18
U.S. EPR FSAR
RG / Rev Description Assessment Section(s)
1.16, R4 Reporting of Operating Information -- Appendix N/A-COL N/A
A Technical Specifications
1.20, R3 Comprehensive Vibration Assessment Program Y 3.9.2.3 and
for Reactor Internals During Preoperational and 39.24
Initial Startup Testing 14212
EXCEPTION 3.9.2.3 and
(Vibration 39.2.4
testing of SG 14012
internals and o
condensate
system)
1.21,R1 Measuring, Evaluating, and Reporting Y 11.5.1 and
Radioactivity in Solid Wastes and Releases of 14.02-130 (| 14.2.12
Radioactive Materials in Liquid and Gaseous
Effluents from Light-Water-Cooled Nuclear
Power Plants
1.22,02/1972 |Periodic Testing of Protection System Actuation Y 71222
Functions
1.23,R1 Meteorological Monitoring Programs for Nuclear Y 2.3
Power Plants
1.24,03/1972 |Assumptions Used for Evaluating the Potential N/A-SUP N/A
Radiological Consequences of a Pressurized (Refer to RG
Water Reactor Radioactive Gas Storage Tank 1.145)
Failure
1.25,03/1972 | Assumptions Used for Evaluating the Potential N/A-SUP N/A
Radiological Consequences of a Fuel Handling (Refer to RG
Accident in the Fuel Handling and Storage 1.145 and RG
Facility for Boiling and Pressurized Water 1.183)
Reactors
1.26, R4 Quality Group Classifications and Standards for Y 3.2.2
Water-, Steam-, and Radioactive-Waste-
Containing Components of Nuclear Power Plants
1.27,R2 Ultimate Heat Sink for Nuclear Power Plants Y 3.5
9.25
1.28,R3 Quality Assurance Program Requirements Y 14.2.6
(Design and Construction) Y 175
(Per AREVA
Topical Report
ANP-10266-A
Tier 2 Revision 2—Interim Page 1.9-8
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Table 1.9-2—U.S. EPR Conformance with Regulatory Guides

Sheet 17 of 18

U.S. EPR FSAR
RG / Rev Description Assessment Section(s)

4.251, 09/2002 |Supplement 1 to Regulatory Guide 4.2, N/A-COL N/A
Preparation of Supplemental Environmental
Reports for Applications To Renew Nuclear
Power Plant Operating Licenses

4.4,05/1974 |Reporting Procedure for Mathematical Models N/A-COL N/A
Selected To Predict Heated Effluent Dispersion in
Natural Water Bodies

47 R2 General Site Suitability Criteria for Nuclear N/A-COL N/A
Power Stations

4.8, 12/1975 Environmental Technical Specifications for N/A-COL N/A
Nuclear Power Plants

411, R1 Terrestrial Environmental Studies for Nuclear N/A-COL N/A
Power Stations

4.15,R2 Quality Assurance for Radiological Monitoring Y 11.5.1 and
Programs (Inception through Normal Operations 14.2.12
to License Termination) -- Effluent Streams and 14.02-130 |
the Environment

Division 5 Regulatory Guides

5.7, R1 Entry/Exit Control for Protected Areas, Vital N/A-COL N/A
Areas, and Material Access Areas

5.12,11/1973 |General Use of Locks in the Protection and N/A-COL N/A
Control of Facilities and Special Nuclear Materials

5.44,R3 Perimeter Intrusion Alarm Systems N/A-COL N/A

5.54,03/1978 |Standard Format and Content of Safeguards N/A-COL N/A
Contingency Plans for Nuclear Power Plants

5.65,09/1986 |Vital Area Access Controls, Protection of Physical N/A-COL N/A
Security Equipment, and Key and Lock Controls

5.66, 06/1991 |Access Authorization Program for Nuclear Power N/A-COL N/A
Plants

5.68,08/1994 |Protection Against Malevolent Use of Vehicles at N/A-COL N/A
Nuclear Power Plants

Division 8 Regulatory Guides

8.2,02/1973  |Guide for Administrative Practices in Radiation N/A-COL N/A
Monitoring

8.4,02/1973  |Direct-Reading and Indirect-Reading Pocket N/A-COL N/A
Dosimeters

8.5, R1 Criticality and Other Interior Evacuation Signals N/A-COL N/A

Tier 2 Revision 2—Interim Page 1.9-23
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2.0

‘ 14.02-128 | >

PREREQUISITES

2.1

Construction activities on the systems to be tested have been
completed.

3.0

2.2 The secondary sampling system has been flushed with demineralized
water to remove residues of chemical agents used during construction
cleaning phases.

23 Systems being sampled are at or near normal operating pressure and
temperature.

2.4 Calibrating gases and solutions are available for radioactive and non-
radioactive analyses as referenced in Table 9.3.2-2.-

2.5 Test instrumentation is available and calibrated.

2.6 SECSS instrumentation has been calibrated and is functional for
performance of the following test.

TEST METHOD

3.1 Withdraw fluid at each sample point, verifying adequate sample flow.

32 Verify that operation of alarms and interlocks meets design
requirements.

3.3 Verify that operation of pump and heat exchangers in normal
operation using normal flow paths meets design requirements.

34 Verify the analytical instrumentation provides indication and response
that meet the design requirements.

35

3.5 OperatecontrolActivate power-operated valves remotely while:

a. Observing each valve operation and position indication.
b. Measuring valve performance data (e.g., thrust, opening and
closing times).

3.6 Verify power-operated valves fail upon loss of motive power as
designed (refer to Section 9.3.2).

3.7 Verify that eperatien-ef continuous monitors and sample verify-flow
rate meets design requirements.

3.8 Check electrical independence and redundancy of power supplies for

safety-related functions by selectively removing power and
determining loss of function.

Tier 2
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4.0 DATA REQUIRED

4.1
4.2
43
4.4
4.5
4.6

Setpoints at which alarms and interlocks occur.

Sampling flow rate from each sample point.

Analytical instrument data.

Valve performance data, where required.

Valve position indication.

Position response of valves to loss of motive power.

5.0 ACCEPTANCE CRITERIA

5.1

14.02-128 >

52

The SECSS meets design requirements (refer to Section 9.3.2):

5.1.1 SECSS alarms, interlocks, and controls (manual and automatic)
function as designed.

5.1.2  SECSS valves perform as designed (i.e., opening times, closing
times, and pressure/temperature controls).

5.1.3  SECSS-heldup-times-meet design requirements for
representative samples.

5.14 Continuous and chemistry lab instrumentation used to analyze

SECSS parameters described in Table 9.3.2-2 will meet the
design requirements for the measurements. This includes, but

is not limited to, the following (that could adversely impact the

ability to accurately measure the parameters described in Table

9.3.2-2):

e Range.

e Response time.

e Sensitivity.

e Maximum anticipated drift between calibrations.

Verify that safety-related components meet electrical independence
and redundancy requirements.

14.2.12.7.14 Steam Generator Blowdown Demineralizing System (Test #072)

1.0 OBJECTIVE

1.1

To verify the ability of SGthe steam generator blowdown (SGB)
demineralizing system {SGBBMS)-to clean the SG blowdown by a
combination of filtration and ion exchange.

2.0 PREREQUISITES

2.1

2.2

Construction activities on the systems to be tested have been
completed.

Systems being sampled are at or near normal operating pressure and
temperature.

Tier 2
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| Mzl

3.0

4.0

5.0

2.3 Calibrating gases and solutions are available for radioactive and
non-radioactive analyses as referenced in Table 9.3.2-2.-

2.4 Test instrumentation is available and calibrated.

2.5 Secondary sampling system instrumentation has been calibrated and is
functional for performance of the following test.

2.6 Verify that steam generator blowdown system demineralizers are
loaded with the proper type and amount of ion exchange resins.

2.7 Verify that steam generator blowdown system filters are loaded with

the proper filter media.

TEST METHOD

3.1 Verify by physical inspection that the filter housing is constructed and
assembled in a manner that doesn’t permit bypass flow paths.

32 Verify that operation of alarms and interlocks meet design
requirements.
33 Verify the analytical instrumentation provides indication and response

that meets design requirements of ion exchanger outlet chemistry.

34 OperatecontrolActivate power-operated valves remotely while:

a. Observing each valve operation and position indication.

b. Measuring valve performance data (e.g., thrust, opening and
closing times).

3.5 Verify power-operated valves fail upon loss of motive power as
designed (refer to Section 10.4.8).

DATA REQUIRED

4.1 Setpoints at which alarms and interlocks occur.

4.2 Valve performance data, where required.

4.3 Valve position indication.

4.4 Position response of valves to loss of motive power.
ACCEPTANCE CRITERIA

5.1 The SGBBMS demineralizing system meets design requirements (refer
ion 10.4.8, 11.2, and 11.5.4.3):
14.02-129 | to Section 10.4.8 an ) |

5.1.1 SGBDMSSGB demineralizing system alarms, interlocks, and
controls (manual and automatic) function as designed.

5.1.2 SGBDMSSGB demineralizing system valves perform as

designed (i.e., opening times, closing times;-and-abilityto-
control feedwater heater levels).

Tier 2
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1.0

2.0

14.02-130 laboratory radioactive wastes) have been implemented or are capable

3.0

OBJECTIVE

1.1 To demonstrate proper operation of laboratory equipment used to
analyze or measure radiation levels.

1.2 To demonstrate proper operation of laborator equipment used to

analyze Oor measure iSOtOpiC concentrations (SUCh dS a Mmass

spectrometer) of radioactive samples.

PREREQUISITES

2.1 Construction activities on laboratory equipment support systems used
to analyze or measure radiation levels are complete.

2.2 Construction activities on laboratory equipment support systems used

to analyze or measure isotopic concentrations of radioactive samples
are complete.

2.3 Construction activities related to the installation of vendor supplied
laboratory equipment used to analyze or measure radiation levels are

complete. The laboratory equipment has been installed per
manufacture’s recommendations.

2.4 Construction activities related to the installation of vendor supplied
laboratory equipment used to analyze or measure isotopic
concentrations of radioactive samples are complete. The laboratory

equipment has been installed per manufacture’s recommendations.

2.5 The laboratory equipment area radiological controls (such as postings,
shielding, radioactive work permits, operation of ventilated hoods,

interim storage of incoming and archived radioactive samples, and the
availability of radwaste containers as interim means to store/hold

of being implemented.

2.6 Verify the availability of proper radioactive standards and check
sources as well as non-radioactive standards.

2.7 Airborne and liquid radioactivity monitoring and sampling equipment,

portable radiation survey equipment and radio-analytical equipment

installed in the laboratory are calibrated in accordance with RG 1.21
and RG 4.15.

TEST METHOD

3.1 Confirm that all drains from laboratory equipment that analyze or
measure radiation levels are routed correctly and verifying that drains

discharge as designed. This could be performed by pouring a liquid
down the drain colored with food dye or by some other suitable means

and confirm the presence of the food dye in the receiving tank.

32 Confirm that all drains from laboratory equipment that analyze or
measure isotopic concentrations of radioactive samples are routed

correctly and verifying that drains discharge as designed. This could

Tier 2
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33

34

3.5

3.6

be performed by pouring a liquid down the drain colored with food
dye or by some other suitable means, and confirm the presence of the

food dye in the receiving tank.

Confirm that ventilation hoods and other engineered radioactive

containment devices are vented as designed. This could be
accomplished by tracer gas or some other suitable means.

Measure the ventilation hood discharge flow rates for engineered
devices.

Perform vendor supplied startup checks and calibrations for all
laboratory equipment that analyze or measure radiation levels.
Perform vendor supplied startup checks and calibrations for all

laboratory equipment that analyze or measure isotopic concentrations
of radioactive samples.

4.0 DATA REQUIRED

4.1
4.2

43

Inspection report from verification of laboratory equipment drains.

Inspection report from verification of ventilation hood flow and
routing.

Completed vendor specified laboratory equipment startup procedures.

5.0 ACCEPTANCE CRITERIA

5.1

52

53

The laboratory equipment drain interface with the plant systems
performs as designed.

The laboratory equipment ventilation hood interface with the plant
systems performs as designed.

The laboratory equipment checkout and calibration procedures meet

|14_02_1 30 Ie | design requirements as described in Sections 11.5 and 13.4. |

14.2.12.8.19 Access Building Ventilation System (Test #224)

1.0 OBJECTIVE

1.1

1.2

To verify the access building ventilation system (ABVS) can maintain
the space temperature as required.

To verify that radiological control features route the building exhaust
to the plant stack.

2.0 PREREQUISITES

2.1
2.2

23

Construction activities on the ABVS have been completed.

ABVS instrumentation has been calibrated and is operating
satisfactorily prior to performing the following test.

Support systems required for operation of the ABVS are complete and
functional.

Tier 2
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14.02-131

3.0

14.02-131

4.0

2.5

Calibration check sources are available in the appropriate forms

(gaseous, solutions, or plated sources) for the analyses referenced in
Table 11.5-1.is-available:

TEST METHOD

3.1

32
33

Verify operation of the radiation monitor by utilizing the check source
and external test equipment.

Check the self-testing feature of the monitor.

Verify control actuation by the monitor and record the response time
meet design requirements.

34

3.5

3.6

Initiate a high radiation signal to the appropriate radiation monitors to

verify that system response (control actuations) meet design
requirements. The source of initiation of the signal, listed in order of

Dreference should be one of the followmg Stmu-}afe—a—lﬁg-h—fad-rafma—

3.4.1 Internal check source (verify that check source strength is

capable of generating desired actuations).

3.4.2 Radiation calibration check source (verify that check source

does not generate a personnel hazard during the test).

3.43 Simulated high radiation signal at the radiation detector.

Verify that alarm actuation in the control room meet design
requirements.

Initiate a high radiation signal to the appropriate radiation monitors to
verify that system response (alarm actuations) meet design

requirements. The source of initiation of the signal, listed in order of
preference, should be one of the following:

3.6.1 Internal check source (verify that check source strength is
capable of generating desired actuations).

3.6.2 Radiation calibration check source (verify that check source

does not generate a personnel hazard during the test).
3.6.3 Simulated high radiation signal at the radiation detector.

DATA REQUIRED

4.1
42
43
44

The monitor response to check source.
Technical data associated with the source.
Signal levels necessary to cause alarm actuation.

Response time of the monitor to perform control functions.

Tier 2

Revision 2—Interim Page 14.2-151




EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

5.0

14.02-131 |=>

ACCEPTANCE CRITERIA

5.1

The SAMS operates as designed (refer to Section 11.5).

52

Radiation monitoring instrumentation used to monitor the sampling
activity at the vent and stack release point that is described in Table
11.5-1 will meet the design requirements for the radiation monitor.
This includes, but is not limited to, the following (that could adversely
impact the ability to measure the parameters described in Table 11.5-

1):
5.2.1 Range.
5.2.2  Response time.

5.2.3 Sensitivity.
5.24 Maximum anticipated drift between calibrations.

14.2.12.9.3 Solid Waste Storage System (Test #093)

1.0 OBJECTIVE
1.1 To demonstrate the functionality of the solid waste storage system to
collect and package solid wastes for shipment.
2.0 PREREQUISITES
2.1 Construction activities on the solid waste management system have
been completed.
22 Solid waste management system instrumentation has been calibrated
and is operating satisfactorily prior to performing the following test.
2.3 Support systems required for operation of the solid waste management
system are completed and functional.
2.4 Test instrumentation is available and calibrated.
3.0 TEST METHOD
3.1 Verify the radioactive waste processing building crane can reach
design points.
32 Solid radioactive waste processing and storage components (dry active

14.02-132

wastes) function as designed.

3.2.1 Sorting box (shredder and in-drum compactor).

3.2.2 Drum transport carts.

3.2.3 Shielding casks.
3.2.4 Vehicle entrance area crane.

3.2.5 Drum store crane.

3.2.6 Drum store.
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|14.02-1 32 |% | 3.2.7 Tubular shaft store.

4.0

5.0

32

33 Verify that operation of alarms, controls and interlocks meets design
requirements.

3.4 Verify system design flow paths.

DATA REQUIRED

4.1 Setpoints at which alarms and interlocks occur.
42 Solid waste transfer system operating data.

4.3 Radioactive waste processing building crane data.

4.4 System flow path data.
ACCEPTANCE CRITERIA

5.1 The solid waste management system operates as designed (refer to
Section 11.4).

14.2.12.9.4 Radioactive Concentrates Processing System - Solid Waste (Test #094)

1.0

20

3.0

14.02-133 >

OBJECTIVE

1.1 To verify the performance of the radioactive concentrates processing
system.

PREREQUISITES
2.1 Construction activities have been completed on the radioactive

concentrates pI’OCESSiDg System.

22 Support systems required for operation of the radioactive concentrates
processing evaporator are complete and functional.

23 Radioactive concentrates processing system instrumentation has been
calibrated and is operating satisfactorily prior to performing the
following test.

TEST METHOD

31

3.1 Radioactive concentrates processing system components (wet solid
wastes) function as designed.

3.1.1 Vacuum unit.

3.1.2 High pressure cleaning device.
3.1.3 Condensate collection pump.
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14.02-133

32

3.1.4 Resin proportioning tank.
3.1.5 Concentrate buffer tank.

3.1.6 Condensate collection tank.
3.1.7 Scrubber tank.

3.1.8  Resin traps.
3.1.9 Condenser drying unit.

3.1.10 Condensate counter.

3.1.11 Condensate buffer sluice.

3.1.12 Transfer station.

3.1.13 Measuring glass.

3.1.14 Drum drying stations.

3.1.15 Drum transfer device.

3.1.16 High integrity container.

3.1.17 Sampling box.
3.1.18 Drum capping device.

3.1.19 Sampling device for dried waste.

3.1.20 Drum handling device.

Initiate a high radiation signal to the appropriate radiation monitors to
verify that system response (control and alarm actuations) meet design
requirements. The source of initiation of the signal, listed in order of

3.2.1 Internal check source (verify that check source strength is

capable of generating desired actuations).

3.2.2 Radiation calibration check source (verify that check source

does not generate a personnel hazard during the test).
3.2.3 Simulated high radiation signal at the radiation detector.

4.0

33

34

Line up the radioactive concentrates processing system to interfacing
systems and, using appropriate operating modes and indications,
establish flow paths to these systems.

Verify that expended resin beds from the LWPS can be sluiced to the
radioactive concentrates processing system.

DATA REQUIRED

4.1
4.2

43
4.4

Valve position indication.

Radioactive concentrates processing system response to simulated
interlocks.

Setpoints at which alarms interlock and automatic actuations occur.

Flow indications.
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5.0 ACCEPTANCE CRITERIA

5.1

The radioactive concentrates processing system performs as described

52

14.02-133 |>

in Sections 11.2.2-and-, 11.4, and 11.5.

Radiation monitoring instrumentation used to monitor the radioactive
concentrations activity prior to entry of the solid radwaste system that
is described in Table 11.5-1 will meet the design requirements for the
radiation monitor. This includes, but is not limited to, the following
(that could adversely impact the ability to measure the parameters
described in Table 11.5-1):

5.2.1 Range.
5.2.2  Response time.

5.2.3  Sensitivity.
5.2.4 Maximum anticipated drift between calibrations.

14.2.12.9.5 Liquid Waste Processing System (Test #095)

1.0 OBJECTIVE

1.1

To demonstrate the functionality of the liquid waste processing system
(LWPS) for collection, processing and recycling of liquid wastes and
for preparation of liquid waste for release to the environment.

2.0 PREREQUISITES

Construction activities on the liquid waste processing system have
been completed.

Verify that the liquid waste processing system’s demineralizers and

ultra filtration are loaded with the proper types and amounts of ion
exchange resins and filtration media.

2.1

2.2
14.02-134

2.3

24

25

Liquid waste processing system instrumentation has been calibrated
and is operating satisfactorily prior to performing the following test.

Support systems required for operation of the liquid waste processing
system are completed and functional.

Test instrumentation is available and calibrated.

3.0 TEST METHOD

3.1

14.02-134

Evaporator system components function as designed.

3.1.1 Evaporator feed pumps.
3.1.2 Pre-heater.

3.1.3 Forced recirculation pump.
3.14 Evaporator.

3.1.5 Vapor compressor.

3.1.6 Distillate tank.
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3.1.7
3.1.8
3.1.9

3.1.10
3.1.11
3.1.12

3.1.13 Sealing liquids.

Distillate pump.

Distillate cooler.

Compressor injection cooler.

Electric heater.

Vent gas cooler.

Control valves.

14.02-134

32 Centrifuge system components function as designed.

3.2.1 Centrifuge feed pump.
322

323

3.2.4  Sludge tank.

3.2.5 Decanter feed pump.
3.2.6  Control valves.

33 Demineralizer system components function as designed.
3.3.1
3.3.2 Demineralizer.

3.3.3 Ultrafilter.

3.34 Spent resin dryer.

3.3.5 Resin trap.

3.3.6  Solids collection.

3.3.7 Demineralizer booster pump.

34 Operate-control-valvesremeotely-whileOperate radioactive
concentrates processing evaporator control valves from appropriate
control positions:

a. Observing each valve operation and position indication.
b. Measuring valve performance data (e.g. thrust, opening and
closing times).

3.5 Verify power-operated valves fail upon loss of motive power as
designed (refer to Section 11.2).

3.6 Verify that operation of the tank level alarms and interlocks meets
design requirements.

3.7 Verify that operation of system pumps meet design requirements.

3.8 Verify that operation of high differential pressure alarms for the
process vessel meet design requirements.

3.9 Verify that operation of the tank mixers meet design requirements.

3.10  Initiate a high radiation signal to the liquid waste processing discharge

radiation monitors to verify that system response (control and alarm

actuations) meet design requirements. The source of initiation of the
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3.11
3.12

signal, listed in order of preference, should be one of the
ollowmg Sfmﬂlﬂfe—a—h}gh—fad-}amwg&ai—ee—ehe—}q&}d—waﬁe—

3.10.1 Internal check source (verify that check source strength is
capable of generating desired control actuations).

3.10.2 Radiation calibration check source (verify that check source

does not generate a personnel hazard during the test).

3.10.3 Simulated high radiation signal at the radiation detector.
Verify alarms, indicating instruments, and status lights are functional.

Initiate a high radiation signal to the liquid waste processing discharge
radiation monitors to verify that system response (isolation actuations)

meet design requirements. The source of initiation of the signal, listed
in order of preference, should be one of the following:

3.12.1 Internal check source (verify that check source strength is

capable of generating desired control actuations).

3.12.2 Radiation calibration check source (verify that check source

does not generate a personnel hazard during the test).

3.12.3 Simulated high radiation signal at the radiation
detector Simulate-a-highradiation-signal-to-the liquid-waste-

4.0

5.0

14.02-134

DATA REQUIRED

4.1
4.2
4.3
4.4
4.5

Waste pump operating data.

Valve performance data, where required.

Valve position indication.

Position response of valves to loss of motive power.

Setpoints at which alarms and interlocks occur.

ACCEPTANCE CRITERIA

5.1
52

The LWPS operates as designed (refer to Section 11.2).

The LWPS discharge radiation monitor operates as designed (refer to
Sections 7.3.1, 11.2, and 11.5).

53

Radiation monitoring instrumentation used to monitor the liquid
waste processing activity at the liquid radwaste release line that is

described in Table 11.5-1 will meet the design requirements for the

radiation monitor. This includes, but is not limited to, the following
(that could adversely impact the ability to measure the parameters

described in Table 11.5-1):

5.3.1 Range.
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5.3.2 Response time.

5.3.3 Sensitivity.
5.3.4 Maximum anticipated drift between calibrations.

14.2.12.9.6 Reactor Coolant Drain Tank (Test #096)
1.0 OBJECTIVE
1.1 To verify the proper performance of the reactor coolant drain tank
(RCDT) subsystem.
2.0 PREREQUISITES
2.1 Construction activities on the RCDT subsystem have been completed.
22 The RCDT subsystem instrumentation has been calibrated and is
operating satisfactorily prior to performing the following test.
23 EDTProcess drain tank subsystem is ready to accept water from the
RCDT.
24 The sl . i< functional
24 Support systems required for operation of the RCDT subsystem are
functional.
3.0 TEST METHOD
3.1 Operate control valves remotely while:
3.1.1 Observing each valve operation and position indication.
3.1.2 Measuring valve performance data (e.g., thrust, opening and
closing times).
32 Verify power-operated valves fail upon loss of motive power as
designed (refer to Section 9.3.4).
33 Simulate a CIAS and observe isolation valve response.
3.4 Fill the RCDT from any convenient source and observe level and
pressure indications and alarms.
3.5 Pressurize the RCDT, using the nitregen-systemsimulated signals, to a
full range of operating pressures and observe indications and alarms.
3.6 Line up the RCDT to the EDT and drain the RCDT using each RCDT
pump.
3.7 Observe level and pressure indicators, alarms and interlocks.
3.8 Simulate RCDT full range of operating temperatures and observe
indications and alarms.
4.0 DATA REQUIRED
4.1 Valve performance data, where required.
Tier 2 Revision 2—Interim Page 14.2-158



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

4.0

5.0

DATA REQUIRED

4.1 Sump pump operating data is available for review.

4.2 Setpoints at which alarms and interlocks occur.

4.3 Discharge points of each drain.

ACCEPTANCE CRITERIA

5.1 The equipment and floor drainage system operates as designed (refer to
Section 9.3.3).

14.2.12.9.9 Gaseous Waste Processing System (Test #099)

1.0

2.0

14.02-135

3.0

1202135 }->

OBJECTIVE

1.1 To demonstrate the ability of the gaseous waste

managementprocessing system (GWPS) to collect and process
radioactive and potentially flammable gases vented from plant

equipment.
PREREQUISITES
2.1 Construction activities on the GWPS have been completed.

22 The GWPS instrumentation has been calibrated and is operating
satisfactorily prior to performing the following test.

2.3 Support systems required for operation of the GWPS are completed
and functional.

2.4 Test instrumentation is available and calibrated.

2.5 Verify that the GWPS charcoal beds and gel driers are loaded with the
proper types and amounts of charcoal and desiccant.

TEST METHOD

3.1 Verify flow paths.

3.2 Demonstrate that discharge isolation features and other system
controls function as designed.

33

33 Verify alarms, indicating instruments and status lights are functional.

34 Initiate a high radiation signal to the GWPS discharge radiation

monitors to verify system response (control and alarm actuations) meet

design requirements. The source of initiation of the signal, listed in
order of preference, should be one of the following:

3.4.1 Internal check source (verify that check source strength is
capable of generating desired actuations).
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4.0

5.0

14.02-135

3.4.2 Radiation calibration check source (verify that check source

does not generate a personnel hazard during the test).
3.43 Simulated high radiation signal at the radiation detector.

3.5 Simulate-a-high radicactivity signalte-Verify that the GWPS discharge
radiation monitor and verify alarm actuation function in-the MCRas
designed.

3.6 Demonstrate the operation of the gas drying equipment.

3.7 Demonstrate that hold up time of gas through the charcoal
abserbersadsorber meet design requirements.

3.8 Demonstrate the operation of the gel dryer regeneration equipment_
(protects delay beds from moisture while operating in surge mode).

3.9 Demonstrate the operation of the system gas analyzers to detect
concentrations of O, and Hj specified in the plant Technical
Specifications, Section 5.5.11, “Gaseous Waste Processing System
Radioactivity Monitoring Program.”

3.10 Demonstrate the operation of the recombiner.

3.11  Operate control valves remotely while:

a. Observing each valve operation and position indication.
b. Measuring valve performance data (e.g., thrust, opening and
closing times).

3.12  Verify power-operated valves fail upon loss of motive power as
designed (refer to Section 11.3).

DATA REQUIRED

4.1 Setpoints of alarms, interlocks, and controls.

42 Gas dryer operating data.

43 Dryer regenerating equipment operating data.

4.4 Gas analyzer operating data.

4.5 Recombiner operating data.

4.6 Gas transport times.

4.7 Position response of valves to loss of motive power.

4.8 Valve performance data.

ACCEPTANCE CRITERIA

5.1 The GWPS operates as designed (refer to Section 11.3 and 11.5).

52 The GWPS discharge radiation monitor operates as designed (refer to
Section 7.3.1).

53 Radiation monitoring instrumentation used to monitor the gaseous

waste processing activity upstream of the decay beds that is described
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14.02-135

in Table 11.5-1 will meet the design requirements for the radiation
monitor. This includes, but is not limited to, the following (that could
adversely impact the ability to measure the parameters described in

Table 11.5-1):
5.3.1 Range.
5.3.2 Response time.

5.3.3 Sensitivity.
5.3.4 Maximum anticipated drift between calibrations.

14.2.12.9.10 Nuclear Sampling System (Test #100)

1.0

2.0

3.0

OBJECTIVE

1.1

To verify the ability of nuclear sampling system (NSS) to collect and
deliver representative samples of liquids and gases in various process
systems to sample stations for chemical and radiological analysis
during operation cooldown.

1.2 To verify the ability of the severe accident sampling system (SASS) to
collect and deliver gaseous and liquid samples from inside the
containment following a severe accident for the purpose of confirming
whether the containment atmosphere contains airborne activity.

1.3 To demonstrate electrical independence and redundancy of power
supplies.

PREREQUISITES

2.1 Construction activities on the systems to be tested have been
completed.

22 Systems being sampled are at or near normal operating pressure and
temperature.

23 Calibrating gases and solutions are available.

24 Test instrumentation is available and calibrated.

2.5 NSS and SASS instrumentation has been calibrated and is functional
for performance of the following test.

TEST METHOD

3.1 Verify adequate flow from each sample location.

32 Verify that operation of alarms and interlocks meet design
requirements.

33 Verify that operation of pump and heat exchangers in normal
operating modes and flow paths meets design requirements.

3.4 Verify the analytical instrumentation provides indication and response

as designed.
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53

54

The radiation monitoring system (main steam line activity) generates a
steam generator isolation signal as an input to the protection system, as
designed.

The airborne and area radiation monitors function as described in
Sections 7.1.1.5.5Seetions71+-1, 7.3.1, 7.5.1, and 12.3.4. The airborne
and area radiation monitors are listed in Table 11.5-1 and Table 12.3-3,

respectively.

14.2.12.11.20 Process and Effluent Radiological Monitoring System (Test #144)

1.0 OBJECTIVE

1.1

To verify that the process and effluent radiological monitoring system
can detect and record specific radiation levels, and to verify alarms and
interlocks.

2.0 PREREQUISITES

2.1

2.2

23

2.4

Construction activities on the process and effluent radiological
monitoring system have been completed.

Process and effluent radiological monitoring system instrumentation
has been calibrated and is operating satisfactorily prior to performing
the following test.

Support systems required for operation of the process and effluent
radiological monitoring system is completed and functional.

Test instrumentation is available and calibrated.

2.5

14.02-136

Calibration check sources are available in appropriate forms (gaseous,

solutions, or plated sources) for the analyses referenced in Table 11.5-
1.4s-awvailable:

2.6
2.7

Verify that factory acceptance testing has been completed.

Verify proper operation of alarm, control, and indication functions.

3.0 TEST METHOD

3.1

32
33

Verify calibration and operation of the monitor using a check source
and external test equipment, as necessary.

Check the self-testing feature of the monitor.

Record the response time and-control-actuation signals-produced-byof

the monitor.

34

14.02-136

Initiate a high radiation signal to the appropriate radiation monitors to
verify system response (control and alarm actuations) meet design

requirements. The source of initiation of the signal, listed in order of
preference, should be one of the following:

3.4.1 Internal check source (verify that check source strength is
capable of generating desired actuations).
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3.4.2 Radiation calibration check source (verify that check source

does not generate a personnel hazard during the test).

3.43 Simulated high radiation signal at the radiation detector.
) 8 5 osi 8 §I | PPTOL ‘

14.02-136

35 Verif esioned-al omin the MCR.
36 Sirmul hich radiation sienal to-tl Liati rors.
3.5 Record alarm actuations in-the MGCR-orloeal-eontrel reemat local and
remote locations, as appropriate.
4.0 DATA REQUIRED
4.1 The monitor response to check source, as necessary.
4.2 Technical data associated with the source.
43 Signal levels necessary to cause alarm actuation.
4.4 Response time of the monitor-te-perferm-control funections.
5.0 ACCEPTANCE CRITERIA
5.1 Verify that the process and effluent radiological monitoring system
operates as follows:
5.1.1  Radiation monitors are installed on all effluent paths as shown
on plant layout drawings.
5.1.2  The radiation monitors have been source checked to verify
response.
5.1.3  Preliminary alarm setpoints have been established and
calibrated in the equipment.
5.1.4 Upon activating the alarm setpoint, automatic actions (valve
closure, pumps stopping, etc.) occur as designed.
5.1.5 Radiation monitors function as described in Section 11.5.1.
5.2 Radiation monitoring instrumentation used to perform process and

effluent monitoring that is described in Table 11.5-1 will meet the
design requirements for the radiation monitor. This includes, but is
not limited to, the following (that could adversely impact the ability to
measure the parameters described in Table 11.5-1):

5.2.1 Range.
5.2.2  Response time.

5.2.3 Sensitivity.
5.2.4 Maximum anticipated drift between calibrations.
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3.0

4.0

5.0

2.5 Plant systems required to support testing are functional to the extent
necessary to perform the testing or suitable simulation of this system is
used.

2.6 Verify preoperational Test #143 has been satisfactorily completed for
radiation monitoring instrumentation.

TEST METHOD

3.1 Verify power sources to post accident related equipment.

32 Validate that external inputs are received and processed correctly by
the appropriate system devices.

33 Verify that alarms and indication displays respond correctly to actual
or simulated inputs.

3.4 Verify the functionality of required software application programs.

3.5 Verify the correct operation of data output devices and displays at
applicable work stations and terminals.

DATA REQUIRED

4.1 Computer generated summaries of external input data, data processing,
analysis functions, displayed information, and permanent data records.

ACCEPTANCE CRITERIA

5.1 The instruments that are designated as the post-accident monitoring
instruments have been verified to include all of the instruments listed
in the emergency operating procedures (Abnormal Operating
Procedures, Emergency Operating Procedures, Severe Accident
Mitigation Guidelines, etc.)

52 The PAM functions as described in Section 7.5.

5.3 Radiation monitoring instrumentation used to perform post-accident

monitoring that is described in Section 9.3.2 will meet the design
requirements for the radiation monitor. This includes, but is not
limited to, the following (that could adversely impact the ability to
measure the parameters described in Section 9.3.2):

5.3.1 Range.
5.3.2 Response time.

5.3.3 Sensitivity.
5.3.4 Maximum anticipated drift between calibrations.

14.2.12.12.10 Pressurizer Pressure and Level Control (Test #156)

1.0

OBJECTIVE

1.1

To verify the proper operation of the pressurizer pressure control
(PPC) and pressurizer level control (PLC).
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3.2

33
34

Record temperature values in rooms with safety-related components
while operating with normal ventilation lineups.

Record temperature readings in specified areas during the LOOP test.

Verify that environmental temperatures meet design requirements.

4.0 DATA REQUIRED

4.1
4.2

43

Reactor power level.

Temperature data in designated locations (i.e., general area and
adjacent to major heat loads).

Equipment operating data.

5.0 ACCEPTANCE CRITERIA

5.1

Temperature conditions are maintained within the operable limits in
areas as designed (refer to Section 9.4).

14.2.12.18.5 Sampling Primary and Secondary Systems (Test #204)

2.0

1.0 OBJECTIVE

1.1

1.2

1.3

2.1

To collect chemistry samples of the RCS and secondary at various
power levels to record the following:

1.1.1  Boron concentration and boron-10 isotopic abundance.

1.1.2 Concentration of non-radioactive elements and soluble
particulates.

1.1.3  Measured pH of the fluids.

1.1.4 Radio isotopic concentration data of the radioactive elements
(e.g., cesium, iodine, iron, cobalt).

To demonstrate performance of permanent plant sampling and analysis
procedures, while confirming that primary and secondary chemistry
requirements are being met.

To verify that the primary and secondary systems are operating within
design limits. This procedure shall be performed at the following
plateau:

1.3.1 25 percent reactor power in accordance with RG 1.68.
1.3.2 50 percent reactor power in accordance with RG 1.68.
1.3.3 75 percent reactor power in accordance with RG 1.68.

1.3.4  >98 percent reactor power in accordance with RG 1.68.

PREREQUISITES

The reactor is stable at the desired power level.

2.2

Required sampling systems are functional and analysis
instrumentation are calibrated using calibration gases and solutions as
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referenced in the radioactive and non-radioactive analyses of Table
9.3.2-2.

3.0 TEST METHOD

3.1

32

33

Samples shall be collected from the RCS and secondary system at
various power levels and analyzed in the laboratory using applicable
sampling and analysis procedures.

Collect samples at various process radiation monitors, perform analysis
in the laboratory, and compare the samples with the process radiation
monitor output.

Verify that primary and secondary sample results meet design limits.

4.0 DATA REQUIRED

4.1
4.2
43
4.4
4.5

Reactor power.

RCS and secondary temperature.

Boron concentration and boron-10 isotopic abundance.
Core average burnup.

Isotopic activities.

5.0 ACCEPTANCE CRITERIA

Measured activity levels are within their limits.

Laboratory analyses and process radiation monitors agree with the
within measurement uncertainties as designed (refer to Section 9.3.2),
or investigation of the discrepancies has been initiated.

Samples of RCS and secondary fluids can be obtained from design

5.1

52

5.3

5.4
14.02-139 —>

5.5

locations as designed (refer to Section 9.3.2 and 11.5).

Continuous and chemistry lab instrumentation used to analyze

primary and secondary sampling parameters described in Table 9.3.2-2
will meet the design requirements for the measurements. This

includes, but is not limited to, the following (that could adversely

impact the ability to measure the parameters described in Table 9.3.2-
2):

5.4.1 Range.

5.4.2 Response time.

5.4.3  Sensitivity.
5.4.4 Maximum anticipated drift between calibrations.

Radiation monitoring instrumentation used to perform radiation
monitoring that is described in Table 11.5-1 will meet the design
requirements for the radiation monitor. This includes, but is not
limited to, the following (that could adversely impact the ability to
measure the parameters described in Table 11.5-1):
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5.5.1 Range.
5.5.2 Response time.

5.5.3 Sensitivity.
5.5.4 Maximum anticipated drift between calibrations.

14.2.12.18.6 Failed Fuel Detection (Test #205)

1.0

OBJECTIVE

1.1

| 14.02-140

| 14.02-140

20

3.0

4.0

To collect chemistry samples of the RCS and secondary at the specified
power level to record the following:

1.1.1  Boron concentration and boron-10 isotopic abundance.

1.1.2 Concentration of non-radioactive elements and soluble
particulates.

1.1.3  Measured pH of the fluids.

1.1.4 Radioisotopic concentration data of the radioactive elements

(e.g., cesium, iodine, strontium, barium, cerium, and noble
gasesiron;-eobalt).

1.2 To demonstrate performance of permanent plant sampling and analysis
procedures. There is typically some RCS activity from tramp, fuel dust
that is on the outer surface of the cladding.

1.3 To perform a cross-check of the failed fuel monitor instrumentation.

1.4 This test shall be performed at the following power plateaus:

1.4.1 25 percent reactor power.
1.4.2 =98 percent reactor power.

PREREQUISITES

2.1 The reactor is stable at the desired power level.

22 Required sampling systems are functional.

2.3 Calibrating gases and solutions are available for radioactive and non-
radioactive analyses referenced in Table 9.3.2-2.

TEST METHOD

3.1 Samples shall be collected from the RCS and secondary system at
various power levels and analyzed in the laboratory using applicable
sampling and analysis procedures.

3.2 Collect samples at various process radiation monitors, perform analysis
in the laboratory, and compare the samples with the process radiation
monitor output.

DATA REQUIRED

4.1 Reactor power.
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42
43
44
45

RCS and secondary temperature.
Boron concentration and boron-10 isotopic abundance.
Core average burnup.

Isotopic activities.

5.0 ACCEPTANCE CRITERIA

5.1
52

5.3

Measured activity levels are within their limits.

Laboratory analyses and process radiation monitors agree with the
within measurement uncertainties as designed (refer to Section 9.3.2
or investigation of the discrepancies has been initiated.

Samples of RCS and secondary fluids can be obtained from design

54

5.5

locations as designed (refer to Sections 9.3.2 and 11.5).

Chemistry lab instrumentation used to analyze primary sampling
parameters described in Table 9.3.2-2 will meet the design

requirements for the measurements. This includes, but is not limited
to, the following (that could adversely impact the ability to measure
the parameters described in Table 9.3.2-2):

54.1 Range.
5.4.2 Response time.

5.4.3 Sensitivity.
5.4.4 Maximum anticipated drift between calibrations.

Radiation monitoring instrumentation used to perform primary system
monitoring that is described in Table 11.5-1 will meet the design

requirements for the radiation monitor. This includes, but is not
limited to, the following (that could adversely impact the ability to
measure the parameters described in Table 11.5-1):

5.5.1 Range.
5.5.2 Response time.

5.5.3  Sensitivity.
5.54 Maximum anticipated drift between calibrations.

14.2.12.18.7 Self Powered Neutron Detector Calibration (Test #206)

14.02-127

1.0 OBJECTIVE

1.1 To perform a test on the Aeroball Measurement System (AMS) to
establish time dependence and decay constants of the material
components.

1.2 o-perform-afulleoref FRap re-the-movable thcore

AMS).To perform a full core flux map using the following:

1.2.1 Moveable incore system - Aeroball measurement system

(AMS).
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14.02-127

14.02-127

2.0

3.0

1.3

1.2.2  Fixed incore system - Self powered neutron detectors (SPND).

Normalize the fixed incore detector system (SPND) to the AMS-
(asingfull core flux map produced by the POWERTRAX system) at the
following power plateaus:

1.3.1 25 percent reactor power.
1.3.2 50 percent reactor power.
1.3.3 75 percent reactor power.

1.3.4  >98 percent reactor power.

PREREQUISITES\

2.1

2.2

23

The reactor is at the specified power level-and-equilibrivmxenen-

The reactor is at equilibrium xenon conditions prior to performing
tests to meet 1.2 and 1.3.

The incore detector systems, related digital processing computers, and
POWERTRAX are operablefunctional.

TEST METHOD

3.1

3.2

33

34

3.5

3.6

3.7

Calculate/measure the resident time in the core to achieve AMS
vanadium ball stack saturation at the current reactor power (neutron

fluence) Mevable-ineorefi-e5 AMS) signals-are measured-

Verify that the AMS residence time exceeds the time to reach AMS
vanadium ball stack saturation at the current power level. Full eerefhax

Perform an AMS flux map with the measuring table sequence set in

“normal” (A, B, C, and D sequence) and analyze the map using

POWERTRAX Nermalization-of fixed-incore system-is-performed-by-
POWERTRAX:

Perform an AMS flux map with the measuring table sequence set in

“reverse from normal” (A, B, C, and D sequence) and analyze the map
using POWERTRAX.

Compare the AMS flux maps generated by the “normal” and the
“reverse from normal” sequence using POWERTRAX focusing on
differences that could be attributed to change in sequence. If xenon
equilibrium has not been achieved, the maps may not be identical. If
this is the case, verify that differences are not due to

sequence.Background-deteetor signals-are reeorded-

Verify that the POWERTRAX AMS sequence flux maps are not used
to calibrate the SPNDs unless equilibrium xenon conditions have been
achieved.

Perform an AMS flux map with the measuring table sequence set in
“normal” (A, B, C, and D sequence) once equilibrium xenon conditions
have been achieved. If the previous AMS flux maps were not
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3.8

performed with equilibrium xenon conditions, analyze the map using
POWERTRAX.

Calibrate the SPNDs using constants generated by POWERTRAX prior
to increasing reactor power to the next power ascension plateau.

4.0 DATA REQUIRED

4.1
4.2
43
4.4
4.5

Reactor power as indicated by the secondary calorimetric.

Reactor power as indicated by the primary enthalpy calorimetric.
RCCA position.

Boron concentration and boron-10 isotopic abundance.

Incore detector system data.

5.0 ACCEPTANCE CRITERIA

5.1

The full core flux map data is available for determining SPND

calibration constants from measured core power distributions, using
POWERTRAX.

14.2.12.18.8 Steady-State Core Performance (Test #207)

1.0 OBJECTIVE

1.1
1.2

1.3

1.4

To demonstrate that the core has been assembled as designed.

To determine if the measured and predicted power distributions are
consistent. This test indirectly confirms that the predicted reactivity
coefficients are within design assumptions.

To perform calibrations of fixed incore and excore instrumentation
based on a full core flux map performed with the movable incore flux
mapping (i.e., Aeroball) system.

To determine core power distributions using the movable incore
instrumentation. This procedure shall be repeated at the following
plateaus:

1.4.1 25 percent reactor power in accordance with RG 1.68.
1.4.2 50 percent reactor power in accordance with RG 1.68.
1.4.3 75 percent reactor power in accordance with RG 1.68.

1.4.4 =98 percent reactor power in accordance with RG 1.68.

2.0 PREREQUISITES

2.1

2.2

The reactor is operating at the desired power level and the RCCA
configuration is within the suggested limits proposed by the core
designer.

The following data is available for updating the three dimensional
nodal model (POWERTRAX):
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5.0 ACCEPTANCE CRITERIA

5.1 The LWSPS processes radioactive effluents as designed (refer to

14.02-141 |_> Sections 11.2, 11.5, and 13.4).

14.2.12.20.2 Gaseous Waste Processing System (Test #216)

1.0 OBJECTIVE

1.1 To demonstrate that the operation of the gaseous waste processing
system (GWPS) for collection and processing of radioactive gasesand.
potentially flammable gases vented from plant equipment is
performing satisfactorily.

1.2 To determine the ability of plant systems to process radioactive
effluents. This procedure shall be performed at the following plateaus:

1.2.1 75 percent reactor power in accordance with RG 1.68.

1.2.2 298 percent reactor power in accordance with RG 1.68.
2.0 PREREQUISITES
2.1 The gaseous waste processing equipment is functional.

3.0 TEST METHOD

3.1 Verify that the gaseous waste processing simultaneously collects and
processes gaseous waste per design.

4.0 DATA REQUIRED

4.1 Conditions of Measurement:

4.1.1 Reactor power history and RCS radioactivity level.
4.1.2 Containment temperature and humidity.

4.1.3 Condenser operating data.

4.1.4 Effluent control monitor operating data.

4.1.5 Gas analyzer operating data.

4.1.6  Gas transport times.

4.1.7 Recombiner operating data
5.0 ACCEPTANCE CRITERIA

5.1 The GWPS processes radioactive and potentially flammable gases
14.02-142 N effluent as designed (refer to Section 11.3, 11.5, and 13.4).
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Table 14.2-1—L.ist of Initial Tests for the U.S. EPR

02-130

Sheet 6 of 14
Applicable
FSAR or | Section of RG
COLA |1.68,Revision
Test # Test Name Test 3 Other RG | ITAAC
085 |Smoke Confinement System FSAR Appendix A,
1.n.(14)
086 |Switchgear Building Ventilation FSAR Appendix A,
System 1.n.(14)
087 |Turbine Island Ventilation Systems FSAR Appendix A,
1.n.(14)
088 |Essential Service Water Pump FSAR Appendix A,
Building Ventilation System 1.n.(14)
089 |Reserved
090 |ReservedPlant Laboratory COLA |Appendix A, 1.k| |1.21 and
Equipment 4.15 w
091 |Leak-off System FSAR Appendix A,
1.n
092  |Sampling Activity Monitoring FSAR Appendix A,
System 1.k.(1)
093 |Solid Waste Storage System FSAR Appendix A,
1.1.(3)
094 |Radioactive Concentrates Processing | FSAR Appendix A,
System — Solid Waste 1.1.(3)
095 |Liquid Waste Processing System FSAR Appendix A,
1.1.(1)
096 |Reactor Coolant Drain Tank FSAR Appendix A,
1.1.(7)
097 |EgquipmentProcess Drain Tank FSAR Appendix A,
1.1.(7)
098 |Equipment and Floor Drainage FSAR Appendix A,
System 1.1.(7)
099 |Gaseous Waste Processing System FSAR Appendix A,
1.1.(2)
100 |Nuclear Sampling System FSAR Appendix A,
1.1.(8)
101 |Station Blackout Diesel Generator FSAR Appendix A,
SetMechanical 1.g.(1)
102  |Station Blackout Diesel Generator FSAR Appendix A,
Electrical 1.g.(1)
Tier 2 Revision 2—Interim Page 14.2-335




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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


