WBN2Public Resource

From: Poole, Justin

Sent: Friday, October 15, 2010 10:56 AM

To: Singh, Gursharan

Cc: Garg, Hukam; WBN2HearingFile Resource
Subject: FW: NRC Information Requests
Attachments: WB-DC-40-24 R21 005262497 .pdf

Gush,

Please see below. Please note that if you intend to use any of this information in your safety evaluation, then
TVA needs to send this on the docket (this is not official) so let me know. Thanks.

Justin C. Poole

Project Manager

NRR/DORL/LPWB

U.S. Nuclear Regulatory Commission
(301)415-2048

email: Justin.Poole@nrc.gov

From: Knuettel, Edward Terry [mailto:etknuettel@tva.gov]
Sent: Friday, October 15, 2010 10:42 AM

To: Poole, Justin

Cc: Clark, Mark Steven; Hilmes, Steven A; Crouch, William D
Subject: NRC Information Requests

Justin, the attached information was requested by Gursharan Singh. Please contact me or Steve Clark with any
questions/comments regarding these responses.

Thanks

*kkkk *kkkkhkkkk *kkkkkkk *kkk *kkkk

Ty Ruuettel

WBN Unit 2 Licensing

EQB 1B-WBN [Licensing Trailer]
423-365-7750, fax 423-365-3833

From: Clark, Mark Steven

Sent: Friday, October 15, 2010 9:48 AM

To: Knuettel, Edward Terry

Cc: Hilmes, Steven A

Subject: NRC Information Requests

Terry:

Please forward to Justin Poole for Gursharan Singh.

1. Please send the Radiation Monitoring Design Criteria document.
Response: Design Criteria WB-DC-40-24 Rev. 21 is attached.

2. Why isn’t the Loose Part Monitoring System included in FSAR Section 3.10 when it is designed to
withstand an OBE?



Response: The FSAR Section 3.10 title is SEISMIC DESIGN OF CATEGORY | INSTRUMENTATION
AND ELECTRICAL EQUIPMENT. Since the Loose Part Monitoring System is not a Category 1 system, it
is not included in the scope of 3.10. FSAR Section 7.6.7 provides the information the seismic design of the
system which is consistent with the requirements of TVA Design Criteria, WB-DC-30-31, LOOSE PARTS
MONITORING SYSTEM.

3. Question on Responses to RAI Matrix Items 54 and 55. What is Reference 37?

Response: Reference 3 is TVA Design Criteria WB-DC-40-54, ENVIRONMENTAL QUALIFICATION TO
10CFR50.49, which provides the definition of mild and harsh environments.

4. Question on RAI Matrix item 318. Is 1QR or QR correct for document number 04508905-QR?
Response: 04508905-QR is correct. The response will be revised before it is submitted.
Please let me know if you need either of the referenced design criteria documents submitted on the docket.

Regards,

Steve

Steve Clark

Bechtel Power Corp.

Control Systems

Watts Bar 2 Completion Project
Phone: 865.632.6547

Fax: 865.632.2524

e-mail: msclarkO@tva.gov
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RADIATION MONITORING -- (UNIT 1/ UNIT |WB-DC-40-24

Criteria 2) Rev. 0021
Document Page 2 of 86
Revision Log
Revision or Affected
Change Effective Page
Number Date Numbers Description of Revision/Change
0 9-8-72 Initial issue.
1 3-31-89 General revision.
DCN DCN RIMS No. B26 900730 844
S-11682-A Revised Table 9.0-1, Radiation Monitoring
Classification,” page 119 to add monitors
0-RE-90-217, 0-RE-90-218, and 0-RE-90-219.
2 Incorporated the following Design Input

Memorandums (DIM):

A. DIM-WB-DC-40-24-1 - D. W. Wilson
to P. R. Mandava, July 15, 1989 (B26 890714 207).

B. DIM-WB-DC-40-24-2 - D. W. Wilson
to P. R. Mandava, September 15, 1989 (B26
890915 078).

C. DIM-WB-DC-40-24-3 - D. W. Wilson
to P. R. Mandava and F. A. Koontz, Jr., September
15, 1989 (B26 890915 078).

D. DIM-WB-DC-40-24-4 - D. W. Wilson
to P. R. Mandava, October 31, 1989 (B26 891031
076).

E. DIM-WB-DC-40-24-6 - D. W. Wilson
to P. R. Mandava, December 21, 1989 (B26
891221 076).

F. DIM-WB-DC-40-24-5 - R. C. Weir
to W. S. Raughley, April 23, 1990 (B26 900423
076).

Revised Sections 3.1.1, 3.1.1.6, 3.1.1.7, 3.2.1.5,
and 3.7.1.2.4 to reflect the design change for the
Shield Building vent monitors. Delete

Section 3.1.1.5 and renumber Sections 3.1.1.6
through 3.1.1.11.

Revised Section 3.1.3 and added Sections 3.1.3.10,
3.2.3.10, and 3.7.3.2.10 to add CDWE Building
particulate monitor requirements.
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RADIATION MONITORING -- (UNIT 1/ UNIT |WB-DC-40-24

Criteria 2) Rev. 0021
Document Page 3 of 86
Revision Log
Revision or Affected
Change Effective Page
Number Date Numbers Description of Revision/Change
2 Revised Section 3.1.6 to add the CDWE Building

(cont’d) area monitors and correct the name of

1,2-RE-90-010 from Auxiliary Building access area
monitors to CVCS board area monitors. Added
Sections 3.1.6.21, 3.2.6.21, and 3.7.6.2.21 to add
requirements for the CDWE Building area monitors.
Revise Section 3.2.5.1b to correct the safety
function from primary to secondary for the waste
disposal system gaseous effluent monitor.

Revised Sections 3.2.6.1 through 3.2.6.14

and 3.2.6.17 through 3.2.6.20, 3.7.6.2.1

through 3.7.6.2.14 and 3.7.6.2.17

through 3.7.6.2.20 to delete the requirements for a
local alert and malfunction alarm for the area
monitors.

Revised Section 7.2 to add approved exceptions.

Added references 8.2.1, 8.4.11, 8.4.12, and 8.6.1
through 8.6.33 (requirements calculations).

Revised Tables 9.0-1, 9.0-2, 9.0-3, 9.0-4, and 9.0-5
to reflect design changes, CDWE Building monitor
additions, to correct environmental and mechanical
data, and to incorporate the results of the
requirements (range and accuracy calculations.

Revised Sections 3.1.1.11 (now 3.1.1.10), 3.2.1.8,
and 3.7.1.2.7 to add the requirements for the
portable airborne radioactivity monitors.

Revised Sections 3.1.1.2, 3.1.4.1, 3.1.4.10 (now
3.1.4.9),3.1.6.10,3.2.1.2,3.2.1.3,3.2.1.4,3.21.7,
3.2.2.2,3.24.5,3.2.4.10 (now 3.2.4.9), 3.7.1.2.8,
3.7.2.2.3,3.7.3.1,3.7.3.29,3.74.1,3.7.5.21,
3.7.7,41.1.3,4.1.2.1, and 4.1.3, and deleted 3.9,
4.0,4.1.1.2, 3.7.6.2.20b and relettered paragraphs.

Revised the Table of Contents as necessary.

Made editorial changes for consistency in
nomenclature and when required for clarity.

This revision incorporated applicable
commitments/requirements per WBEP-DB.02.

Revised Sections 3.1.7.1 and 3.1.7.2 to allow use of
a single monitor if one monitor that satisfies the
required range and accuracy is obtainable.
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Criteria 2) Rev. 0021
Document Page 4 of 86
Revision Log
Revision or Affected
Change Effective Page
Number Date Numbers Description of Revision/Change
2 Make clear requirements that containment lower
(cont’d) and upper compartment monitors provide real-time

detection of radioiodine.

Section 3.2.4 - Clarified minimum sample flow
requirements for the off-line liquid monitors.

Clarified requirements for remote indication of
several area monitors.

Section 3.7.1.2.2 - Changed sample flow rate
requirements for the Service Building vent monitor.

Section 3.12 - Changed a requirement for low point
taps in sampling systems to a recommendation.

In Sections 3.1.3.2, 3.1.3.7, in subsequent sections,
and in the tables, the two area monitors previously
both identified as “Waste Packaging Area Monitor”
are differentiated by renaming one of them the
“Second Waste Packaging Area Monitor.”

Section 3.1.7 - The letdown monitor, RE-90-104, is
reclassified from an offline liquid monitor to an
online monitor. The changes in the criteria that
result from this reclassification are made.

Sections 3.2.6.15 and 3.2.6.16 - A requirement to
provide indication of exposure rates measured by
the Reactor Building post-accident monitors in the
MCR is added.

Section 3.7.1.2.5 - The requirement to provide
output from the condenser vacuum pump normal
range monitors to the plant computer data logger is
deleted.

Section 3.9 - The requirement for sample pumps to
have remote on/off controls is deleted.

Section 3.8 - Revised to state thermal overload
bypass of thermal overload protection devices for
safety-related motor-operated valves and torque
switches is not required.

Clarified Note 1 to Table 9.0-1. Deleted unused
notes in the tables
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2) Rev. 0021
Page 5 of 86

Revision Log

Revision or
Change
Number

Affected
Effective Page
Date Numbers Description of Revision/Change

2
(cont’d)

Section 3.7.1.2.4 - Deleted requirement that the
SBV Noble gas monitor provide means for local
display of the latest averaged measured data, and
means for local actuation of the check source for
channels that have check sources.

Deleted requirement that the SBV particulate and
iodine monitor include a radiation detector near the
particulate/iodine grab sample filters.

DCN
M-21861-A

Revise Table of Contents to delete existing
Section 3.10.1.1 and re-number Section 3.10.1.2 as
new Section 3.10.1.1.

Delete the automatic control functions of the
Auxiliary Building Vent Monitor as specified in
Sections 3.1.1.1, 3.2.1.1, and 3.7.1.2.1.

Delete existing Section 3.10.1.1 for the Auxiliary
Building Vent Monitor automatic control functions.
Re-number Section 3.10.1.2 as new

Section 3.10.1.1.

Delete Auxiliary Building Ventilation Monitor from
table 9.0-4.

DCN
S-17772-A

06/18/93 RIMS No. T56 930618 881

Revise Table of Contents to delete

Sections 3.1.1.10, 3.1.6.13, 3.2.1.8, 3.2.6.13,
3.7.1.2.7 and 3.7.6.2.13, 3.10.1 and 3.10.1.1 and
renumber Sections 3.1.6.14 thru 3.1.6.21 as
3.1.6.13 thru 3.1.6.20, Section 3.2.1.9 as 3.2.1.8,
Sections 3.2.6.14 thru 3.2.6.21 as 3.2.6.13

thru 3.7.6.20, Section 3.7.1.2.8 as 3.7.1.2.7, and
Sections 3.7.6.2.14 thru 3.7.6.2.21 ad 3.7.6.2.13
thru 3.7.6.2.20.

Revise Sections 3.1.1, 3.1.1.5, 3.1.1.6, 3.2.1.5, 3.6
and 3.7.1.2.4 to address changes related to the
Shield Building Vent Monitors.

Revise Sections 3.1.1.3, 3.1.1.4, 3.2.1.3, 3.2.1.4,
3.7.1.2.3, 3.10.1.1 and Table 9.0-4 to address
changes to the Containment Lower and Upper
Compartment Monitors.

Delete Section 3.1.1.10.




NPG Design RADIATION MONITORING -- (UNIT 1/ UNIT |WB-DC-40-24
Criteria 2) Rev. 0021
Document Page 6 of 86
Revision Log
Revision or Affected
Change Effective Page
Number Date Numbers Description of Revision/Change
DCN In Section 3.1.6 delete line for Laundry Room
S-17772-A Monitor 0-RE-90-063.
(cont’d)

Delete Section 3.1.6.13 and renumber succeeding
Sections 3.1.6.14 through 3.1.6.21 as 3.1.6.13
through 3.1.6.20.

Delete Section 3.2.1.8 and renumber paragraph
3.2.1.9as3.2.1.8.

Delete Section 3.2.6.13 and renumber succeeding
Sections 3.2.6.14 through 3.2.6.21 as 3.2.6.13
through 3.2.6.20.

Revised Section 3.5 to add pressure and
temperature effects.

Revised Section 3.2.7.1 to revise the Safety
Classification and Safety Function for the Main
Steam Line Monitors from primary to secondary
safety function.

Delete Section 3.7.1.2.7 and renumber
Section 3.7.1.2.8 as 3.7.1.2.7.

Delete Section 3.7.6.2.13 and renumber
succeeding Sections 3.7.6.2.14 through 3.7.6.2.21
as 3.7.6.2.13 through 3.7.6.2.20.

Revise reference list to update and add
References.

Revised Table 9.0-1 to revise the Electrical Safety
Class, Seismic Category of Detector Assembly, and
WB-DC-30-7 Category/Type for 1, 2-RE-90-421
thru 1, 2-RE-90-424 to reflect non IE, Seismic I(L)
and 2/C, E respectively, to delete 0-RE-90-063, to
add note 39 for 1, 2-RE-90-400 and 402, to delete
Portable Monitors 0-RE-90-217, 218, 219 and to
delete Monitor 1-RE-90-104.

Revised Table 9.0-2 to revise the source of sample
description for 1, 2-RE-90-106 and 112, and to
delete Portable Monitors 1, 2-RE-90-217, 218

and 219.

Revise Table 9.0-3 to delete Laundry Room
Monitor 0-RE-90-063 and Portable Monitors
0-RE-90-217, 218, and 219.
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Rev. 0021
Page 7 of 86

Revision Log

Revision or
Change
Number

Effective
Date

Affected
Page
Numbers

Description of Revision/Change

DCN
S-17772-A
(cont’d)

Revised Table 9.0-4 to delete Cnmt Bldg. Lower
and Upper Compartment Monitors.

Revised Table 9.0-5 to revise the Primary Safety
Function, and Secondary Safety Function for 1,
2-RE-90-421 thru 1, 2-RE-90-424 to reflect No and
Yes respectively, to delete 0-RE-90-063 and to
delete Portable Monitors 0-RE-90-217, 218

and 219.

These revisions reflect the changes implemented
by DCNs M-09964-A, M-3450-A, M-3451-A,
F-24447-A, M-13516, and M-11823.

Pages Added: Revision Log (2 pages)

Pages Changes: i, ii, iii, iv, vi, 6, 8, 9, 18, 21, 22,
27-32, 49-54, 56, 57, 61-64, 77-80, 86, 87, 106,
108, 109, 111-114, 116, 117, 120, 128-130, 132,
133, 138-140.

Pages Replaced: None

07-30-93

Revision 3 is performed as part of the Corrective
Action to SCAR WBE890178901SCA, Revision 3.
This is a general revision based on a review in
accordance with the guidelines of Appendix B to
EAI-3.08 and included comments from SERT
Program, thus revision bars are omitted on editorial
comments.

This revision incorporates EX-WB-DC-40-24-3 and
EX-WB-DC-40-24-4 of Revision 2 of this Design
Criteria.

DCN
S-29571-A

02/25/94

DCN RIMS NO. T56 940226 909

Revised Section 3.2.4.5 to correct the seismic
category of the detection assembly of monitors 0, 1,
2-RE-90-123 from | to I(L).

Revised Pages: va and 41
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Revision Log

Revision or
Change
Number

Effective
Date

Affected
Page
Numbers

Description of Revision/Change

DCN
S-30248-A

04/14/94

DCN RIMS NO. T56 940415 844

Revised to update references to new revision of
10CFR20, correct minor documentation
discrepancies, provide clarifying statements for
functional requirements.

Revised Pages: va, 11, 12, 13, 14, 23, 27, 28, 30,
31,41, 44, 54, 55, 59, 67, 83, 84, 89, 96, 97, 104,
105, 106, 107, 108, 109, 111, 112, 113, 115, 116,
117,123, 124, 125, 131, 133, 134, and 136

Pages Added: 55a

DCN
S-29903-A

05/02/94

DCN RIMS NO. T56 940503 928

Revised to state that SGBD radiation
monitor 1-RE-90-124 is not used for Unit 1
operation.

Revised Pages: va, 14, 15, 112, 121, and 133

DCN
S-30248-B

06/03/94

DCN RIMS NO. T56 940603 850

Revised Table 9.0-1 for clarification of the power
requirements for RE-90-133/134/140/141 and to
revise the range of RE-90-002 from MR/hr to R/hr.
Revised to add revision bar to table 9.0-3. Change
was performed by DCN S-30248-A which omitted
the revision bar.

Revised Pages: va, 112, and 123

DCN
S-32560-A

09/10/94

DCN RIMS NO. T56 940910 810

Revised Section 3.1.4.3, Table 9.0-1, 9.0-3,

and 9.0-4 to indicate the boric acid evaporator
condensate monitor (1-RE-90-170) is not used for
Unit 1 operation.

Revised Section 3.2.7.2.a, 3.2.7.3.a, and 3.2.7.4.a
to delete the requirement for visual alarm locally on
channel malfunction.

Revised Section 3.7.1.1 (Page 60) to clarify that
instruments to measure flow rate and system
pressure are required to correct particulate and
iodine measurements.
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Revision Log

Revision or
Change
Number

Effective
Date

Affected
Page
Numbers

Description of Revision/Change

DCN
S-32560-A
(cont’d)

Revised Section 3.7.6.2.21.c to correct mR/m to
mR/Hr.

Revised Section 4.1.1.2 to refer to Reference
8.6.31 for guidance on probe isokinetic design and
to delete “Later” for minimum probe nozzle
diameter.

Revised References to add Reference 8.6.31.

Revised Table 9.0-5 to indicate monitor,
1,2-RE-90-129 has no post accident monitoring
function and that monitor 1,2-RE-90-421 does not
perform a primary safety function.

Pages Revised: 15, 54, 55, 60, 80, 95, 109, 112,
121, 129, 131, 133

Pages Added: vb

Total Pages: 154 (Including i - xiv, va, vb, 55a,
104a)

DCN
S-31881-A

DCN RIMS Number T56 940926 882

Revised to add Source Notes CATD
22911-WBN-01.

Revised Pages vb, xiv
Added Pages: 137
Deleted Pages: None

DCN
S-32575-A

10/07/94

DCN RIMS NO. T56 941008 900

Revised Index, Page xiv, to reflect renumbered
pages.

Revised Section 3.1.4 to add “*” to 1-RE-90-170.

Revised Section 3.7.1.2.3 to correct typographical
error.

Revised Section 3.7.4.1, Paragraph 10, to change
reference from Section 3.10.4 to Table 9.0-5.

Revised Section 4.1.1.1.2, Paragraph 6, to delete
“Reference Later.”

Revised Calculation Section 8.6 to add RIMS
number for Reference 8.6.13.
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Revision or
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Effective
Date

Affected
Page
Numbers

Description of Revision/Change

DCN
S-32575-A
(cont’d)

Revised Table 9.0-1 to delete 1E electrical safety
class for 1,2-RE-90-404 and to delete 1E from Note
14.

Revised Table 9.0-3, Page 121, to delete
transmission factor and Page 126 to revised Note
10 and add Note 10.1.

Consolidated Pages 127 and 128 and renumbered
Pages 129 through 137 to 129 through 136.

Revised Table 9.0-5, Page 132, to add “*” to
1-RE-90-170.

Pages Added: vc

Pages Deleted: 137

Pages Revised: xiv, 14, 61, 69, 94, 108, 111, 115,
121, 126 through 136

Total Pages: 156 (Including cover sheet, i, xiv, va,
vb, vc, 55a, 104a)

DCN
S-34674-A

DCN RIMS NO. T56 950204 831

Revised Index, Sections 3.1.4, 3.1.4.8, 3.2.4.8,
3.7.4.2.8, Table 9.0-1, Table 9.0-3, and 9.0-5 to
delete plant liquid discharge monitor 0-RE-90-211.
This monitor is not required since all radioactive
liquid sources making up the plant liquid discharge
stream are monitored separately. DCN W-34481-A
deleted the monitor from the drawings.

Pages revised: vc, viii, ix, xi, 14, 17,42, 43, 112,
121, 132

Total Pages: 156 (Including cover sheet i, xiv, va,
vb, vc, 55a, 104a)

4/28/95

This is a complete revision of the entire design
criteria. This revision is being performed as part of
the corrective action to WBPER940423 and
WBPER940601. Since this revision constitutes a
total rewrite of the design criteria, revision bars
have been omitted.

Total Pages: 73
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Document Page 11 of 86
Revision Log
Revision or Affected
Change Effective Page
Number Date Numbers Description of Revision/Change
DCN 5/19/95 RIMS No. T56 950519 958
S-36274-A Section 3.1.6.1 - Revised Table number reference.
Section 3.1.6.5 - Clarify function of monitors
1-RE-90-291 and -293.
Table 9.0-2 - Revise this table to delete local visual
and audio alarm for monitors 1-RE-90-291 and
-293.
Pages added: 27a
Pages replaced: 2i, 25, 27, 55 and 56
Total pages: 74 (including cover sheet, 2a thru 2i
and 27a)
5 Revision 5 is performed to implement user

comments subsequent to issue of Revision 4.
Section 2.0 - Revised definition of sample line.

Section 3.0 - Revised to clarify seismic
requirements.

Section 3.1.1.2 - Revised Auxiliary Building exhaust
flow rate.

Section 3.1.4.2, 3.1.4.4, 3.1.4.5 - Revised to clarify
10CFR20 requirements.

Section 3.1.6 & 3.1.6.3 - Revised to exclude
requirement for local displays for the spent fuel pool
monitors.

Section 3.6.3.1 - Revised to clarify sample line
requirements.

Section 7.1 - Clarified that all exceptions have been
incorporated or cancelled by revision 4.

Section 8 - Updated references.

Table 9.0-2 - Deleted requirement for low range
detector for main steam line monitors.

Pages Added: 32a

Pages Replaced: 2i, 8, 9, 13, 21, 22, 25, 27a, 32,
35, 41, 42, 45, 46, 56 and 60.

Total Pages: 75
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Revision Log

Revision or Affected
Change Effective Page
Number Date Numbers Description of Revision/Change

DCN 07/22/95 DCN RIMS NO. T56 950722 948

S-37549-A Revised Table 9.0-1 to allow seismic class I(L) for

components within the instrument class boundary
for monitors RE-90-16, 101, 400 and 402.

Revised Tables 9.0-2 and 9.0-4 to correct
typographical errors.

Pages Added: 2j, 50a
Pages Deleted: None
Page Total: 77

DCN 07/23/95 DCN RIMS NO. T56 950723 981

S-37195-A Added 50.55(¢) 390/86-49 and 391/86-46 as a
Source Note to Source Note Log Page 65.

Pages Revised: 2j, 65
Pages Added: None
Pages Deleted: None
Page Total: 77

DCN 07/27/95 DCN RIMS NO. T56 950727 907

S-37610-A Revised Sections 3.1.4.1 and 3.1.6.1 to make minor

clarification.

Pages Revised: 2i, 2j, 20, 25
Total Pages: 77

DCN 08/07/95 DCN RIMS NO. T56 950807 861

S-37718-A Revised Section 3.1.3 and tables 9.01, 9.02,
and 9.04 to allow the use of portable monitors in
lieu of 0-RE-90-105 and 2-RE-90-014.

Pages added: 18a

Pages deleted: None

Pages changed: 2j, 18, 48, 50a, 53, 54, 58, 61, 64
Total of pages: 78
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DCN
S-37648-A

09/01/95

DCN RIMS NO. T56 950901 942

Revised Section 3.1.5.1 to delete the requirement
that areas monitors alarm locally upon malfunction
or loss of power.

Pages added: 2k
Pages deleted: None
Pages changed: 2j, 24
Total of pages: 79

DCN
S-38098-A

DCN RIMS NO. T56 950909 916

Revised Section 3.1.3 and Tables 9.01, 9.02,

and 9.04 to delete the Unit 2 Hot Sample Room
continuous Air Monitor (2-RE-90-14) and the Main
Control Room Continuous Air Monitor
(0-RE-90-105); included a statement that the Unit 2
Hot Sample Room and the Main Control Room will
be monitored by portable continuous air monitors
supplied and administered by Site Radcon.

Pages Added: None

Pages Deleted: None

Pages Changed: 2k, 18, 48, 50a, 53, 54, 58, 61, 64
Total Pages: 79

09/22/95

Revised Section 3.1.6.1 to delete the requirement
for a loss of signal malfunction alarm for monitors
1-RE-90-421, 422, 423, and 424. Reprinted all
pages.

Total Pages: 79

DCN
S-38273-A

10/04/95

DCN RIMS NO. T56 951004 800

Revised Table 9.0-2 to document 1-RE-90-002 as
an ion chamber. This detector is an RD-2A ion
chamber detector.

Pages Added: None
Pages Deleted: None
Pages Changed: 2k, 56
Total Pages: 79
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DCN
S-38339-A

10/13/95

DCN RIMS NO. T56 951013 864

Revised Table 9.0-2 to delete beta detector
for 1-RE-90-421, 422, 423, 424.

Pages added: None
Pages deleted: None
Pages changed: 2k, 56
Total Pages: 79

DCN
M-38887-A

11/07/96

DCN RIMS NO. T56 961108 817

Revised Section 3.1.1.4, Service Building Vent
Monitor (0-RE-90-132), to reflect deletion of
isokinetic sample pump and associated
instrumentation.

Pages added: 2k
Pages deleted: None
Pages revised: 14, 46
Total Pages: 79

DCN
M-39372-A

05/02/97

DCN RIMS NO. T56 970505 803

Deleted background detector for 1-RE-90-404 from
Section 3.1.1.7.

Pages added: 21
Pages deleted: None
Pages changed: 15
Total of pages: 80

DCN
S-39417-A

06/25/97

DCN RIMS NO. T56 970626 800

Revised Sections 3.1.6 and 3.1.1.7 to provide a
method of detecting and monitoring steam
generator tube leak/rupture when condenser
vacuum exhaust monitors are not operating prior to
achieving a vacuum in the main condenser.

Pages added: 15a

Pages deleted: None

Pages changed: 2(k), 2(l), and 15
Total of pages: 81
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7

2/18/99

DCN M-39854-B (T56 980714 802) revised
Table 9.0-2 to delete listing of Service Building Vent
monitor particulate channel 0-RE-90-132A.

Incorporates DCNs S-38273-A, S-38339-A,
M-38887-A, M-39372-A, S-39417-A, and
M-39854-B.

Reformatted entire document, which made it
necessary to renumber pages. Changed page
numbers on the Table of Contents (pages xv
through xvi).

Pages Revised: All
Total Pages: 84 (which includes i through xvi and
pages 1-68)

5/27/99

Incorporates DCNs as follows:

DCN M-39911-A (T56 981215 803) replaces the
obsolete Unit 1 Westinghouse P2500 Plant Process
Computer with a new Plant Integrated Computer
System. This Plant Computer System provides an
operator friendly, state of the art, real time process
computer system for the WBN plant operators.
After this modification, the new Plant Computer will
be operational and performing all the functions of
the existing Plant Computer (WB-DC-30-29) and
Emergency Response Facilities Data System
(ERFDS) (WB-DC-30-8). Therefore, Design
Criteria’s WB-DC-30-8 and WB-DC-30-29 have
been combined into one Design Criteria
WB-DC-30-29 “Plant Integrated Computer System.”
Design Criteria WB-DC-40-24 has been revised to
incorporate this change by removing references to
the Emergency Response Facilities Data System
(ERFDS), Technical Support Center (TSC)
Computer or P2500 and replacing them with Plant
Computer references.

DCN D-50122-A (T56 990218 802) revised normal
vent monitor flow in Section 3.1.1.2.

Deleted Coordination Log which is not required per
NEDP-10, which required renumbering of pages
i-xv and changed Table of Contents).

Pages Revised: All
Total Pages: 83 (includes pages i-xv and 1-68)
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9 4/10/2000 Incorporates DCN as indicated below:
DCN D-50502-A (T56 000309 801) revised
Section 3.1.4.2 to clarify an additional function for
the radiation monitors and revised calculation
reference 8.5.9.
Reformatted and renumbered pages i-xiii,
which changed page numbers on the Table of
Contents (pages xii-xiii).
Total Pages: 81 (includes pages i-xiii and 1-68)
10 10-23-2000 Screening Review WBPLMN-00-063-0 (T25 000816

906) evaluated this revision to Section 3.1.4.1 to
include a reference for minimum flow requirements
for 1-RE-90-120, -121, 0-RE-90-122, -225.

Added Reference 8.5.33.
Revised calculation Reference 8.5.9.

Incorporates DCN D-50483-A (T56 000523

801) - Revised Section 3.1.3 and Tables 9.0-1,
9.0-2, and 9.0-4 to delete the Decontamination
Room Continuous Air Monitor (0-RE-90-016),
Waste Packaging Room Continuous Air Monitor
(0-RE-90-138), Unit 1 Sample Room Continuous Air
Monitors (1-RE-90-14), and Reactor Building Lower
Compartment Instrument Room Continuous Air
Monitor (1-RE-90-062); includes a statement that
the Waste Packaging Room and Unit 1 Sample
Room will be monitored by portable continuous air
monitors supplied and administered by Site
RADCON.

Renumbered pages i-xiv, which changed page
numbers on the Table of Contents (pages Xxiii-xiv).

Total Pages: 82 (includes pages i-xiv and 1-68)
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11

4-16-2001

Incorporates DCN as follows:

DCN D-50482-A (T56 000815 800) deleted area
monitors 1-RE-90-280, 275-278 and 290-293.
Deleted iodine channels 0-RE-90-132C

and 1-RE-90-106C. Revised Sections 3.1.1,
3.1.1.3, 3.1.1.6, 3.1.5, 3.1.6, 3.1.6.1; deleted
Sections 3.1.6.5, 3.1.6.6, and 3.1.6.7; revised
Section 3.6.3.4.1; revised Tables 9.0-1, 9.0-2,
9.0-3, and 9.0-4.

Section 3.1.1 was revised to delete the normal
range particulate and iodine sampler 1-RE-90-129
for consistency with DCN D-50482-A.

Renumbered pages 1-67, which changed page
numbers on the Table of Contents (pages xiii-xiv).

Total Pages: 81 (includes pages i-xiv and 1-67)

12

3-6-2003

Incorporates EDC as follows:

EDC-51385-A revised Section 3.1.1.6 to add a
means of maintaining the operability of
1-RE-90-119 after a turbine trip.

Total Pages: 81 (includes pages i-xiv and 1-67)
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13 5-14-2003 Incorporates EDC as follows:

EDC E-51278-A revised Sections 3.1.1.6

and 3.1.1.7 to remove the requirement for a
portable monitor to be placed at the CVE exhaust
once each hour if CVE and steam generator blow
down radiation monitors are not in service and
corrected EPIP-16 to EPIP-13. Also revised
Section 3.1.1.6 to state that sampling in accordance
with the ODCM will be used to assess radioactivity
in the CVE in the event the CVE is operating and
the CVE normal range monitor is inoperable.

Section 3.1.1.7 was revised to delete the
requirement for a portable monitor to be placed at
the CVE exhaust once each hour and use of the
steam generator blowdown monitors to identify and
assess a steam generator tube leak when the
accident range monitor is inoperable since the
function of the accident range monitor is to monitor
accidents and not normal operations. The accident
effluents are monitored and assessed by the main
steam monitors and EPIP-13 as stated in

Section 3.1.1.7. This EDC partially implements the
corrective action plan of PER 01-17357-000.

Total Pages: 81 (includes pages i-xiv and 1-67)
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14 1-28-2004 Incorporates DCN as follows:

DCN D51229-A - Installs tritium samplers
0-SMPL-90-800, 1-SMPL-90-801

and 2-SMPL-90-801 in the Auxiliary and Shield
Buildings.

-Section 3.1.1.2 was revised to add a tritium
sampler to monitor the quantity of tritium exiting the
Auxiliary Building Stack.

-Section 3.1.1.4 was revised to justify the potential
release of tritium in the Service Building is
negligible and therefore no tritium monitoring is
required.

-Section 3.1.1.5 was revised to add a tritium
sampler to monitor the quantity of tritium exiting the
Shield Building Stack.

-Section 3.1.1.6 was revised to state WBN will
monitor the condenser vacuum pump exhaust for
tritium if tritium bars are present in the reactor core,
and a SG tube leak is detected.

-Section 8.6 was added to add Reference 8.6.1 to
document TVA commitment to continuously monitor
Tritium.

-Revised Table 9.0.1 Radiation Monitoring
Classification to add tritium samplers
0-SMPL-90-800, 1-SMPL-90-801,

and 2-SMPL-90-801.

-Revised Tables 9.0-4 Radiation Monitoring
Functions, and 9.0-2 Radiation Monitoring
Characteristics to add tritium samplers
0-SMPL-90-800, 1-SMPL-90-801,

and 2-SMPL-90-801.

Renumbered pages i-xv due to adding a page to
the Revision Log, which changed page numbers on
page xiv of the Table of Contents.

Total Pages: 82 (includes pages i-xv and 1-67)




NPG Design
Criteria
Document

RADIATION MONITORING -- (UNIT 1/ UNIT
2)

WB-DC-40-24
Rev. 0021
Page 20 of 86

Revision Log

Revision or
Change
Number

Effective
Date

Affected
Page
Numbers

Description of Revision/Change

15

5-23-2005

Incorporates DCN as follows:

DCN 51426-A revised Sections 3.1.3, 3.6.3.4.1,
3.6.3.5.2, and 8.5.7, Table 9.0-1, Table 9.0-2, and
Table 9.0-4 to delete the Spent Fuel Pool Area
Continuous Air Monitor (0-RE-90-012), Shipping
Bay Area Continuous Air Monitor (0-RE-90-013),
Holdup Valve Gallery Area Continuous Air Monitor
(0-RE-90-015), and the S| Pump Area Continuous
Air Monitor (0-RE-90-017); and to include a
statement that the Spent Fuel Pool Area, Shipping
Bay Area, Holdup Valve Gallery Area, and S| Pump
Area will be monitored by portable continuous air
monitors applied and administered by Site Radcon.

Renumbered pages 1-66, which changed page
numbers on the Table of Contents (pages xiv-xv).

Total Pages: 81 (includes i-xv and 1-66)

16

05-04-2007

All

This design criteria was converted from Word 95 to
Word 2003 using Rev. 15.

Section 3.1.6A, 4th paragraph, changed 3.1.6.7
(Word 95 format) to 3.1.6D. Sections 3.1.6.5
through 3.1.6.7 were deleted by Revision 11.

Section 3.6.3E.1, 3rd paragraph, changed "Section
8.6.3.5.3" to "Sections 3.6.3E.3 and 3.6.3E.6.
There is not a Section 8.6.3.5.3.

Incorporates DCN 51786 which modified the turbine
building sump radiation monitor 0-RE-90-212 to
eliminate the sample flow line problem. Section
3.1.4F (Section 3.1.4.6 in Word 95 version) was
deleted and Section 3.1.6E added. Tables 9.0-1,
9.0-2, and 9.0-4 were revised to reflect the change
to 0-RE-90-212 from an off-line monitor to an on-
line monitor.
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17

03-13-2008

1, 21, 38, 48,
79, 80

DCN 52220: Revised Sections 3.1.2, 3.1.6, and
Table 9.0-3 to reflect the design change to permit
initiation of a CVI from a high radiation signal from
the spent fuel pool radiation monitors and to permit
initiation of that portion of an ABI signal (normally
initiated by the spent fuel pool radiation monitors)
by a CVI signal during movement of irradiated fuel
when the Containment is open to the Auxiliary
Building. This change will allow operation of the
containment purge system during movement of
irradiated fuel in the Auxiliary Building with the
containment open to the Auxiliary Building ABSCE
spaces.

18

04-21-2008

1,21,48,70

Incorporates DCN 52211-A (PIC 52299-A) as
follows:

Section 3.1.6C - added notation to section to
include mention of the areas being monitored not
previously included in the section. Also added
reference to the system description section which
notes the special ventilation interface requirements
associated with the Fuel Handling Exhaust (FHE)
System during irradiated fuel movement in the Fuel
Transfer Canal to support the proper operation of
the radiation monitor function (Ref. 96939).

Section 8.5 - added new reference 8.5.34
calculation, WBNTSR-009, which specifies the
special requirements associated with the FH
exhaust ventilation system.

19

08-26-2008

1,21, 24

This revision was issued by WB2CCP to address
the Radiation Monitoring System applicability to
Unit 2 in Section 1.0 of this DCD. An outstanding
WITEL Punchlist item applicable to Unit 2 is listed
as follows:

-- PL-08-1094, see Section 1.0

New and upgraded radiation monitoring detectors
are being supplied thru WB2CCP purchase
requisitions 25402-011-MRA-HARA-00001 and
25402-011-MRA-HARA-00002.
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20 01-21-2009 | 1, 22, 84 Administrative change to add Notes to Table 9.0-4,
that were lost during issue of Revision 17.
Reference PER 158904
21 06-17-2009 | 1, 22, 44, 45, | Incorporates EDC as follows:
50, 71,72

EDC E-53382: Document the stroke time credited
for closure of valves 0-FCV-77-119, 0-RCV-77-43,
0-FCV-14-451. Add associated references in
conjunction with change.

Revised Section 3.1.4.C to specify the stroke time
for 0-RCV-77-43.

Revised Section 3.1.4.E to specify the stroke time
for 0-FCV-14-451.

Revised Section 3.1.6.B to specify the stroke time
for 0-FCV-77-119.

Added References 7.5.35 and 7.5.36.

Updated revision level of References 8.5.10, 8.5.17,
and 8.5.21.
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SCOPE

This document establishes the design requirements of the Radiation Monitoring System
(RMS) for the operation of Watts Bar Unit 1 [Source Note 7]. The RMS provides continuous
monitoring of radiation levels, provides the results of the monitoring to the operator and in
some instances produces signals to initiate automatic control actions. In addition, the RMS
includes equipment for off-line particulate and iodine sample collection with no real-time
detection. The RMS consists of process, airborne, area, and effluent radioactivity monitors.
The outdoor radiological monitoring instrumentation, laboratory radiation measurement
equipment, criticality monitoring equipment, and portable survey instrumentation is outside
the scope of this criteria. If a discrepancy exists between this design criteria and any other
Nuclear Engineering (NE) design criteria, the appropriate Engineering Manager should be
notified by a memorandum. If a discrepancy exists between this design criteria and any
other document where the other document is not a NE design criteria, this design criteria
shall govern.

Radiation monitoring detectors are being upgraded to support the Watts Bar Unit 2
Construction Completion (WB2CCP) Project. Supporting vendor and engineering
analyses shall be completed and incorporated into this design criteria document prior
to the Unit 2 Radiation Monitoring System being declared operational. [PL-08-1094]

DEFINITIONS
Accuracy - The degree of agreement with the true value of the quantity being measured.

Accessible Area - An area which is designed to be entered without special radiological
controls (i.e., is not a high radiation area or airborne radioactivity area), dismantling of
installed equipment or the introduction of support equipment such as staging, ladders, etc.

Anticipated Operational Occurrences - Those conditions of normal operation which are
expected to occur one or more times during the life of the nuclear power unit and include but
are not limited to the loss of power to all reactor coolant recirculation pumps, a trip of the
turbine generator set, isolation of the main condenser and a loss of all off-site power.

Categories 1, 2, and 3 - References to Categories 1, 2, and 3 are as stated in RG 1.97
(Reference 8.1.11).

Channel - A channel includes all of the instrumentation necessary to provide the monitoring
function. A channel includes associated sample lines, skid assemblies, and local readout
and alarm devices. A channel also includes equipment in the control room for recording,
readout, and alarm and includes the electrical cable that connects monitor components.

Check Source - A test source supplied as an integral part of the monitor channel for use in
determining if the channel is functional. This may be a radioactive source, or when a check
of the channel exclusive of the detector scintillator is appropriate (i.e., where increased
background cannot be tolerated), a pulsed light source or other similar device appropriate
for the type of detector.

Class 1E - The safety-related classification of the electrical equipment and systems that are
essential to emergency reactor shutdown, containment isolation, reactor core cooling and
containment and reactor heat removal, or otherwise are essential in preventing significant
release of radioactive material to the environment.
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DEFINITIONS (continued)
Grab Sample - A volume removed from a process or effluent for laboratory analysis.

Gross beta or gamma radioactivity - The combined radioactivity from the mix of nuclides
without distinction as to energy levels of the emissions.

In-Line Monitor - A monitor with no sample line where the detector or the detector well is
immersed in the source fluid to be measured.

Isokinetic - A condition which prevails when the velocity of air entering a sample probe or
the collector when held in the airstream is identical to the velocity of the airstream being
sampled within a specific accuracy.

May - Denotes permission, neither a requirement nor a recommendation.

Minimum Detectable Level - The smallest amount of a quantity, e.g., radioactivity, which can
be consistently detected by an instrument.

Off-line Monitor - A monitor where a representative sample is withdrawn from the source
fluid stream and conveyed by a sample line to the detector assembly.

On-Line Monitor - A monitor where the detector is adjacent to or near the pipe, tubing, or
tank containing the source fluid. Sometimes referred to as "shine" monitor.

Plate Out - A thermal, electrical, chemical, or mechanical action that results in a loss of
sample material by deposition on surfaces between sample intake and sample collector.

Primary Calibration - The determination of the response of a monitor channel when the
channel detector is exposed to radiation from multiple sources of known energies and
activity levels traceable to the National Institute of Standards and Technology (formerly
known as the National Bureau of Standards) and having the same physical state as the
medium to be measured.

Primary Safety Function - The function of a structure, system, or component which must
remain functional to assure: (1) integrity of the reactor coolant pressure boundary, (2)
capability to shut down the reactor and maintain it in a safe shutdown condition, or (3)
capability to prevent or mitigate the consequences of accidents which could result in
potential off-site exposures comparable to the guideline exposures of 10 CFR Part 100
(Reference 8.1.4) and limit radiation exposure in the control room to the requirements
defined in 10 CFR 50, Appendix A, General Design Criteria 19 (Reference 8.1.1).

Radiation Monitor - A device composed of one or more channels that measures radiation or
a device composed of one or more channels that share an off-line sample intake to obtain a
sample for measurement of its radioactivity.

Radiation Sampler - A radiation monitor which only collects samples for subsequent
analysis.

Real-Time - Refers to measurements that are current and from continuously operating
instruments that provide detection capability when a sample is presented.
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2.0

DEFINITIONS (continued)

Response Time - The time interval from the appearance of the input concentration
corresponding to the high alarm setpoint level at the sample line intake for off-line monitors,
or opposite the detector for on-line or in-line monitors, to completion of required control
action.

Representative Sample - A sample which has a specific activity similar to the entire volume
from which the sample is drawn.

Safe Shutdown Earthquake (SSE) - That earthquake which produces the maximum
vibratory ground motion for which structures, systems, and components important to safety
are designed to remain functional.

Sample Line - A pipe or tube which conveys fluid from and back to a vent, duct, pipe, or an
open area for the purpose of providing a sample for assessment of its radioactivity content.
For the purposes of this design criteria, the sample line is defined to include the line through
which the sample normally flows from and back to the source fluid or process line, to the
instrument isolation valves (including the valves) or to the manufacturer's instrument
connections if there are no isolation valves. For liquid monitors the sample line originates at
the monitor side of the root valve if the process line is equal to or less than 36 inches from
the root valve and at the process tap if the process line is greater than 36 inches from the
root valve. The root valve and 36 inch line segment not defined as a sample line shall meet
code and seismic requirements of the process line. For gas monitors the sample line
originates at the probe or the end of the sample line.

Secondary Calibration - The determination of the response of a system with an applicable
source whose effect on the system was established at the time of a primary calibration or
whose effect on the system is otherwise known.

Secondary Safety Function - The function of a structure, system, or component which must
either: (1) retain limited structural integrity because its failure could jeopardize to an
unacceptable extent the achievement of a primary safety function or because it forms an
interface between Seismic Category | and Non-seismic Category | plant features, or (2)
performs a mechanical motion which is not required in the performance of a primary safety
function but whose failure to act could jeopardize to an unacceptable extent the
achievement of a primary safety function.

Seismic Category | - Those structures, systems, or components which perform primary
safety functions are designated as Seismic Category | and are designed and constructed so
as to assure achievement of their primary safety functions during and after a safe shutdown
earthquake (SSE).
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3.0

DEFINITIONS (continued)

Seismic Category I(L) - Those portions of structures, systems, or components which are
designed and constructed so as to assure achievement of their pressure boundary and/or
limited structural integrity at all times including a concurrent safe shutdown earthquake
(SSE) because their failure could jeopardize to an unacceptable extent the achievement of a
primary safety function or because it forms an interface between Seismic Category | and
Non-seismic Category | plant features. This may be accomplished without meeting the full
extent of the design, construction, quality assurance, and other regulatory requirements
normally specified for Seismic Category | structures, systems, or components wherein a
primary safety function must be assured. These are designated (by TVA) as Seismic
Category I(L) (i.e., limited seismic requirements) and are considered to serve a secondary
safety function.

Shall - Denotes a requirement.
Should - Denotes a recommendation.

Source Fluid - A liquid or gaseous fluid from which a measure of radioactivity is obtained by
real time monitoring or by sampling and analysis. The source fluid may denote a volume,
process, effluent, or airborne stream as appropriate.

DESIGN REQUIREMENTS

The primary function of the RMS is to detect ionizing radiation at selected places or in
selected processes and effluents throughout the plant. The RMS may be used in
conjunction with analysis of samples collected to determine the quantity of radioactive
material released to the environment. The RMS shall have, (a) monitors which provide
real-time monitoring of selected source fluids and initiate required automatic control
functions, (b) monitors which provide real-time monitoring without an automatic control
function and (c) monitors which provide for the collection of samples for analysis. The RMS
should also provide, by means of audible and visual alarm devices, warning to the plant
operator of (1) potential malfunction of systems which contain radioactive material, (2)
excessive radioactive releases to the environment and/or (3) selected plant areas
which exceed the radiation zone design limits.

Radiation monitors that perform a function to mitigate the dose consequences off-site or for
control room habitability requirements for design basis events as described in WB-DC-40-64
(Reference 8.3.17), shall be considered to perform a primary safety function. Radiation
detectors which monitor Category 1 post-accident key variables, as described in
WB-DC-30-7 (Reference 8.3.5) shall be considered to perform a primary safety function.

RMS equipment (excluding sample lines) located in Seismic Category | structures that do
not perform a primary safety function shall be qualified to Seismic Category I(L) except for
that equipment, in these structures, that is located in areas which are designated as not
requiring seismic qualification. The qualification to Seismic Category I(L) is required to
retain pressure boundary and/or limited structural integrity because the equipment's failure
could jeopardize to an unacceptable extent the achievement of a primary safety function or
because it forms an interface between Seismic Category | and Non-Seismic Category | plant
features. Seismic Qualification of sample lines shall be per Section 3.6.3C.
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3.0

3.1

DESIGN REQUIREMENTS (continued)

Purge lines, instrument sensing lines, and instrument air lines connected to sample lines
shall have safety class requirements similar to that of the sample lines as described in

Table 9.0-1 of this document, or incorporate a class break between the sample and the
purge line, instrument sensing line, or instrument air line. Instrument sensing lines shall be
designed in accordance with WB-DC-30-16 (Reference 8.3.18). Interfaces with process and
effluent piping and ductwork shall be designed in accordance with WB-DC-40-36 (Reference
8.3.10).

This design criteria satisfies the requirements of:

10 CFR 50 Appendix A (Reference 8.1.1)

10 CFR 50 Appendix | (Reference 8.1.2)

10 CFR 20 Appendix B and Numbered Sections (Reference 8.1.3)
10 CFR 100 (Reference 8.1.4)

40 CFR 60 Appendix A (Reference 8.1.5)

The requirements of this design criteria meet the intent of the recommendations and
guidance provided in the pertinent sections of the following documents:

ANSI N42.18-1974 (Reference 8.2.7) NRC NUREG-0133 (Reference 8.1.12)

ANSI A59.1 (Reference 8.2.1) -0737 (Reference 8.1.14)
ANSI/ISA-S67.10 (Reference 8.2.4) -0800 (Reference 8.1.15)
ANSI N18.2 (Reference 8.2.6) IE Notice 82-49 (Reference 8.1.16)
ANSI/ANS-HPSSC-6.8.1-1981 ISA 57.3 (Reference 8.2.12)

(Reference 8.2.3)
ANSI B40.1-1980 (Reference 8.2.2) NRC RG 1.21 (Reference 8.1.7)

ANSI N13.1 (Reference 8.2.5) 1.97 (Reference 8.1.11)
ANSI N320-1979 (Reference 8.2.8) 1.53 (Reference 8.1.9)
IEEE 344-1971 (Reference 8.2.10) 1.76 (Reference 8.1.10)
IEEE 344-1975 (Reference 8.2.11) 1.45 (Reference 8.1.8)
IEEE 279-1971 (Reference 8.2.9) 8.8 (Reference 8.1.6)

Functional Requirements
In the following subsections, the monitors of the RMS are assigned to the following groups:

Off-line Particulate, lodine, and Noble Gas Monitoring
Off-Line Gas Monitors

Continuous Air Monitors (Airborne Particulate Monitoring)
Off-Line Liquid Monitors

Area Type Monitor

On/In-Line Monitors

Under the subsection for each of the above groups, general requirements and features are
provided and specific features and functions for each monitor of the group are described.
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3.1.1

Off-Line Particulate, lodine and Noble Gas Monitors

The design of the following monitors shall include off-line channels to provide continuous
real-time detection of particulate, iodine (except 1-RE-90-106), and noble gas (PIG)
radioactivity (including collection of particulate and radiohalogens for on-site analysis):

Auxiliary Building Vent Monitor 0-RE-90-101
Containment Lower Compartment Monitor 1-RE-90-106
Containment Upper Compartment Monitor 1-RE-90-112

The design of the monitors listed below shall include off-line channels to provide for a
combination of real-time detection of noble gas radioactivity and for the collection of
particulates and iodine without real-time detection:

Service Building Vent Monitor 0-RE-90-132 (lodine channel
deleted)

Shield Building Vent Wide Range Gas Monitor 1,2-RE-90-400

Sample Detection Skid

Shield Building Vent Wide Range Gas Monitor 1,2-RE-90-402

Sample Conditioning Skid

Condenser Vacuum Pump Exhaust Monitors: 1-RE-90-119

Normal Range Noble Gas

Accident (Mid- and High-Range) Noble Gas 1-RE-90-404

A. General Requirements

P1G monitors shall withdraw, by means of a pump, a representative gaseous sample
with entrained particulates from a source fluid volume. Samples taken from a remote
volume, duct, pipe or stack shall be transported to the detector skid assembly via a
sample line. For particulate monitoring or collection only, if the source fluid is flowing in
a duct, pipe or stack, then measures shall be taken either to ensure the sample is
taken under isokinetic conditions, or that the effects of non-isokinetic sampling are
analyzed and properly accounted for. The sample that is provided to the monitor
particulate filter may be a subsample (see Section 3.6.1) of that taken from the process
or effluent source fluid. Other gas sample lines do not require isokinetic conditions.

Various flow path arrangements are acceptable. For channels in series, the sample
should sequentially pass through a particulate filter for particle collection, a charcoal
adsorption medium for iodine (a radiohalogen) vapor removal and finally through a gas
chamber. Alternatively, a system in which the particulate filter and the gas chamber (in
series) are installed in parallel with the charcoal absorber (radiohalogen) is acceptable.
It is also acceptable for gas monitoring and for particulate and radiohalogen (iodine)
collection to have a completely separate sample points and flow paths from the same
source fluid. The radiohalogen adsorption medium flow path should be provided with
particulate filtering prior to the sample flow passing through the adsorption medium. If
the design includes real-time detection of particulates, a moving filter with either
automatic step advance or continuous advance should be provided. Filters for
collection of particulates for subsequent laboratory analysis should use a fixed filter
design.




NPG Design
Criteria
Document

RADIATION MONITORING -- (UNIT 1/ UNIT
2)

WB-DC-40-24
Rev. 0021
Page 31 of 86

311 Off-Line Particulate, lodine and Noble Gas Monitors (continued)

The channels with real-time monitoring capabilities shall have sufficient range to
measure the anticipated quantity or concentration of radioactivity in the sample
considering the ambient background radiation conditions at the detector's location.
The real-time radiation detectors shall be shielded from background radiation to attain
the required minimum detectable activity level during background radiation conditions.
It should be assumed that the background radiation level is from a high energy gamma
emitting source such as Cobalt 60 or Cesium 137. Where multiple detectors are
required to cover the anticipated range, the range of the detectors shall overlap.
Overlap should be at least one decade. The monitor's minimum detectable activity
level shall be less than or equal to the lower end of the required radioactivity
concentration range identified in Table 9.0-2.

A normal range monitors' design shall ensure retaining a full-scale reading for a
radiation field of up to two decades above the full-scale radiation field.

Those monitors which include real-time detection shall include the appropriate circuitry
to produce audible and visible alarms in the control room and at additional locations as
prescribed in the individual monitor's description section when the radiation level
exceeds high alarm set points (see Table 9.0-4) or there is a system malfunction (as a
minimum, a malfunction alarm condition shall be initiated for loss of detector signal,
power or flow). Each type of alarm condition i.e., high radiation or system malfunction
shall be readily identifiable on the appropriate radiation monitor panel.

Channels which include real-time detection shall have devices to display measured
cpm values for each channel in the control room and allow for retrieval of historical
data. Accomplishing these functions by the use of computer terminals or numerical
displays common to more than one channel is acceptable as long as the display
credited with satisfying the required functions meets the same safety classification
requirements as the channel. Care must be exercised to provide proper isolation or
analysis performed to demonstrate no impact where primary safety related
components of the loop are interfaced with non-essential components of the loop (see
Section 3.5). Selected monitors shall transmit measured cpm data to the Plant
Computer System for display in the Technical Support Center (TSC) in accordance
with Section 2.9 of NUREG-0696 (Reference 8.1.13).

Process monitors which include real-time detection shall have provisions to allow for
periodic on-line testing of the channel's response by actuation of an installed check
source of sufficient intensity to provide an upscale reading of the ratemeter when the
detector is subjected to normally expected background radiation levels. The check
source may be radioactive, a photon source such as an LED, or other similar device
appropriate for the type of detector. The check source should verify, to the extent
possible, operability of the entire channel from the point that radiation is incident on the
detector to the output device. The check source may be remotely activated from the
control room or locally. Radioactive check sources should be shielded from the
detector while in the stored position to preclude misleading radiation contributions while
sample measurements are made.
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The monitors shall have the capability to either measure or monitor the flow rate of the
sample. If necessary to provide more accurate measurements, the sample pressure
and/or temperature should also be measured to allow corrections to be made to
sample flow rates and noble gas channel cpm or activity measurements. This satisfies
the recommendations in |IE Information Notice 82-49 (Reference 8.1.16).

The monitors' sampling system shall provide means by which grab samples may be
withdrawn for laboratory analysis. Where multiple monitors are used to monitor a
single process or source fluid, grab sample capability is not required on every monitor.
The sample line shall include inlet and outlet flow taps from which grab samples may
be taken. The grab sample inlet and outlet flow taps should be isolated from the
normal sampling flow path. The taps should be located to best utilize the components
of the installed system, e.g., sample pump, flow meter. Where subsampling is utilized,
the grab sample may be taken from either the sample extracted from the source fluid or
from the subsample.

Acceptable methods of detection of particulates, iodines and gases are described in
this paragraph. For the normal range channels, beta radiation detection shall be used
for gross real-time analysis of the radioactivity in the gas collection chamber. A beta
radiation detector should be provided for particulate radioactivity. A gamma
scintillation detector may be provided for determination of the iodine-131 radioactivity,
by utilizing both lower and upper energy discriminators for observing the 1-131 energy
peak.

For accident conditions, energy compensated GM tubes or Cd-Te detectors may be
provided for mid-range and high-range noble gas detection.

The sampling system shall have provisions for purging the gas sample chamber for the
purposes of determining background count rate without damaging the particulate and
iodine collection media (when applicable). Care should be taken in the design to
preclude potential damage to sample line instrumentation from the purging operation.

B. Auxiliary Building Vent Monitor (0-RE-90-101)

The Auxiliary Building Vent Monitor is an effluent monitor which shall continuously
monitor the Auxiliary Building effluent discharge to the environment and perform
real-time detection of the noble gas radioactivity as required by 10 CFR 50,

Appendix A, GDC 60 and 64 (Reference 8.1.1), 10 CFR 50, Appendix | (Reference
8.1.2), and meet the intent of the guidance of RG 1.21 (Reference 8.1.7) and RG 1.97
(Reference 8.1.11) [Source Note 8].

The particulate and iodine real-time monitoring shall be used to support the
requirements of 10 CFR 20 Section 20.1101(b) (Reference 8.1.2) and 10 CFR 50
Appendix A, GDC 19 (Reference 8.1.1). These channels shall monitor the normal
Auxiliary Building Exhaust path and should detect airborne radioactivity from
particulates and iodine in excess of 10 DAC/hr from any area of the Auxiliary Building
which normally may be occupied by personnel, taking into account dilution in the
ventilation system (see Reference 8.5.23).
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The monitor should provide a means for collection of iodines and particulates for
on-site analysis.

The monitor shall provide isokinetic sampling of the vent at normal vent flow rates
(160,000-229,000 CFM). It shall include sample line flow rate measurements and flow
controls necessary to allow manual or automatic adjustments to maintain isokinetic
sampling conditions or an analysis shall be performed to justify flow adjustments are
not necessary to obtain a representative sample.

The measured volumetric flow rate of the source fluid in the Auxiliary Building vent
ductwork should be provided to the TSC and plant computer data logger. Real time
activity should be provided to the plant computer data logger.

A tritium sampler shall be installed to assure accurate monitoring of the Auxiliary
Building stack. This sampler shall utilize a pump and integrator to ensure accurate
data is utilized to determine the quantity of tritium exiting the Auxiliary Building Stack.
This is per TVA commitment in Section 2.11.4 (Gaseous Waste Management Systems
Evaluation) of Reference 8.6.1.

Containment Upper (1-RE-90-112 and Lower (1-RE-90-106) Compartment Monitors

These monitors shall detect and measure the airborne radioactivity concentration in the
Containment Building upper and lower compartments and perform real-time detection
of the particulate and noble gas radioactivity in compliance with 10 CFR 50

Appendix A, GDC 30 and 64 (Reference 8.1.1) These monitors are used to satisfy the
guidance in RG 1.45 (Reference 8.1.8). The upper containment monitor 1-RE-90-112
should also perform real-time detection of radioiodine.

The monitors shall have the capability to take a sample from either or both of two
separate locations in containment in order to provide assistance in locating the general
area of abnormal leakage.

The upper compartment monitor shall have the backup capability to monitor the
radioactivity in the containment lower compartment atmosphere and the lower
compartment monitor shall have the backup capability to monitor the radioactivity in the
containment upper compartment atmosphere.

The monitors shall be capable of continued operation after loss of off-site power. This
satisfies the guidance in Section 12.3-12.4 of NUREG-0800 (Reference 8.1.15).

The monitors shall provide for local display of measured noble gas channel cpm values
and local audible and visible alarms for high radioactivity from the noble gas channel
which meets the intent of the guidance in Section 2.7 of RG 8.8 (Reference 8.1.6).
Local alarms for the Containment Lower and Upper Compartment Monitors should be
in proximity to the Containment Lower and Upper Containment access hatch,
respectively. This meets the intent of the guidance in Section 2.7 of RG 8.8
(Reference 8.1.6).
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The Containment Upper and Lower Compartment Airborne Monitors do not perform a
primary safety function but do perform a secondary safety function and they shall be
qualified to Seismic Category I. The monitors are being maintained as a 1E, Seismic
Category | component (as noted in the Q-List) in order to meet the guidance in RG
1.45 (Reference 8.1.8) which states that the gaseous and particulate radiation
monitoring channels should remain functional for a SSE (See Table 9.0-1). Real-time
activity levels for particulate, iodine and gas channels should be provided to the Plant
Computer System for display in the TSC.

D. Service Building Vent Monitor (0-RE-90-132)

The Service Building Vent Monitor shall continuously monitor the radioactivity release
from the Service Building vent and perform real-time detection of noble gas
radioactivity as required in 10 CFR 50 Appendix A GDC 64 (Reference 8.1.1), 10 CFR
50 Appendix | (Reference 8.1.2), and meet the intent of the guidance in Appendix A of
RG 1.21 (Reference 8.1.7) [Source Note 8].

The monitor shall provide a means for collection of iodines and particulates. Real-time
iodine and particulate channels may be provided, but are not required.

The monitor shall provide sampling of the vent at a sample flow rate not greater than
that necessary for isokinetic sampling at the maximum normal vent flow rate. Isokinetic
sampling over the range of normal flow rates is not required since the Service Building
vent is not a principle radioactivity discharge path. For non-isokinetic sampling,
calculations must be completed (Ref. 8.5.24, 8.5.32) to determine partical loss

such that estimates of effluent release can be made based on particulate samples
obtained.

The measured volumetric flow rate of the source fluid in the Service Building vent
ductwork should be provided to the plant computer data logger. Real-time gaseous
activity should be provided to the plant computer data logger.

The only credible path for Tritium into the Service Building is through the Chem. Lab
(from samples). The potential amount of Tritium release from this source is negligible,
therefore Tritium monitoring of the Service Building exhaust vent is not required.
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E.

Shield Building Vent Wide Range Radiation Monitor (1,2-RE-90-400 & -402)

The monitors' Sample Detection Skid shall perform real-time detection of gaseous
radioactivity in the Shield Building effluent discharge to the environment during normal
operation and subsequent to a design basis accident. This conforms to the
requirements in 10 CFR 50 Appendix A, GDC 64 (Reference 8.1.1) and the guidance
in Appendix A of RG 1.21 (Reference 8.1.7) and RG 1.97 (Reference 8.1.11) [Source
Note 8]. If multiple detectors are required to cover the full range, channels whose
ranges overlap shall be used. This complies with the requirements of Section II.F.1 of
NUREG-0737 (Reference 8.1.14). The flow paths to the low range radiation detectors
shall be automatically isolated whenever the counting rate exceeds their range. Local
audible and visible alarms for activity levels which exceed the radiation alarm setpoint
and a local visible alarm for channel malfunction should be provided. The capability for
real-time background radiation measurements for automatic or manual background
subtraction from noble gas channel measurements should be provided.

The monitors' Sample Conditioning Skid shall collect particulates and iodine in the
Shield Building effluent discharge to the environment during normal operation and
subsequent to a design basis accident. This conforms to the requirements in 10 CFR
50, Appendix A, GDC 64 (Reference 8.1.1) and RG 1.97 (Reference 8.1.11). The
monitor sampling system design and location shall allow plant personnel to remove
samples, replace sampling media, and transport the sample to the on-site analysis
facility without exceeding the dose of 5 rem whole body or 75 rem to the extremities as
described in Section I.F.1 of NUREG-0737 (Reference 8.1.14).

The monitors shall have automatic isokinetic sampling capabilities for Shield Building
exhaust flows from 7,200 to 14,000 cubic feet per minute (cfm). This meets the
requirements of RG 1.97 (Reference 8.1.11). The automatic control requirements
apply from sample intake from the shield building vent to the particulate collector. The
flow elements are Category 2 components located in a harsh environment and shall be
qualified in accordance with the requirements of WB-DC-30-7 and WB-DC-40-54
(References 8.3.5 and 8.3.9, respectively).

The vent flow rate and noble gas activity level shall be transmitted to the Plant
Computer System for display in the TSC.

A tritium sampler shall be installed to assure accurate monitoring of the Shield Building
stack. This sampler shall utilize a pump and integrator to ensure accurate data is
utilized to determine the quantity of tritium exiting the Shield Building Stack. This is per
TVA commitment in Section 2.11.4 (Gaseous Waste Management Systems
Evaluation) of Reference 8.6.1.
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311 Off-Line Particulate, lodine and Noble Gas Monitors (continued)

F.

Condenser Vacuum Pump Exhaust Normal Range Noble Gas Monitor (1-RE-90-119)

The Condenser Vacuum Pump Exhaust Normal Range Monitor is an effluent monitor
consisting of a low range noble gas channel which shall continuously (except as noted
below) make real-time measurements of the condenser vacuum pump exhaust
discharge to the environment during normal operations (except as noted below) as
required in 10 CFR 50 Appendix A, GDC 64 (Reference 8.1.1), 10 CFR 50 Appendix |
(Reference 8.1.2), and meet the intent of the guidance in Appendix A of RG 1.21
(Reference 8.1.7) and RG 1.45 (Reference 8.1.8) [Source Note 8]. Subsequent to a
design basis accident, the noble gas monitors shall monitor the low range of
radioactivity in the Condenser Vacuum Pump Exhaust effluent discharge to the
environment as required in 10 CFR 50 Appendix A, GDC 64 (Reference 8.1.1) and
WB-DC-30-7 (Reference 8.3.5). Upon increased noble gas activity, a portable sampler
could be put in place to provide means to quantify any particulate or iodine effluent. If
there is a steam generator tube rupture, alternate means, such as recent primary and
secondary system lab analysis, can be used to conservatively estimate particulate and
iodine releases through the Condenser Vacuum Exhaust.

Prior to achieving a vacuum in the Main Condenser (6.5 inches Hg absolute), the high
condenser vacuum exhaust (CVE) flow drives water into the CVE Radiation Monitors.
Since the CVE Radiation Monitors contain components sensitive to water (i.e., carbon
pump vanes), the monitors cannot be operated until a vacuum is achieved in the
condenser. As a compensatory measure to identify and assess steam generator tube
leaks, Steam Generator Blowdown Monitor 1-RE-90-120 or 1-RE-90-121 shall be
used. If these monitors indicate a steam generator tube leak, the radioactive effluent
through the condenser vacuum exhaust shall be assessed under the provisions of the
Offsite Dose Calculation Manual (ODCM). In addition, if the normal range CVE
radiation monitor is not operable prior to and after a vacuum is established in the main
condenser, the radioactive effluent through the condenser vacuum exhaust shall also
be assessed under the provisions of the ODCM.

In the unlikely event of a steam generator tube rupture during the time the CVE
Monitors are not operating, the tube rupture will be identified by the Main Steam
Radiation Monitors 1-RE-90-421, 422, 423 & 424, and radioactive effluents through the
CVE shall be determined by sampling per the requirements of EPIP-13. In addition,
the steam activity, as determined by the Main Steam Radiation Monitors may be used
in conjunction with the quantity of steam entering the condenser to determine the
amount of radioactivity released through the condenser vacuum exhaust.

When the Condenser Vacuum system is still in service after a turbine trip, condenser
in-leakage increases, initiating a spurious low flow alarm in the CVE radiation monitor,
1-RE-90-119. Manual valves at the radiation monitor can be adjusted to reset the flow
switch and enable the monitor to detect a low flow condition. Upon return to full power,
the valves are again adjusted to reset the flow switch for the normal flow condition.

The applicable Operations procedures shall be revised to reflect the above operational
requirements, which are a result of the corrective actions for PER 01-017357-000.

The measured noble gas activity level shall be transmitted to the Plant Computer
System for display in the TSC.
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3.1.1

3.1.2

Off-Line Particulate, lodine and Noble Gas Monitors (continued)

G.

Condenser Vacuum Pump Exhaust Accident Range Noble Gas Monitor (1-RE-90-404)

The Condenser Vacuum Pump Exhaust Accident Range Noble Gas Monitor is a
dual-channel effluent monitor with mid- and high-range radiation detection capability
which shall continuously (except as noted below) make real-time measurements of the
activity of the noble gases in the condenser vacuum pump exhaust subsequent to a
design basis accident. This conforms to the requirements in 10 CFR 50, Appendix A,
GDC 64 (Reference 8.1.1) and WB-DC-30-7 (Reference 8.3.5). Since two channels
are required to cover the full range, channels whose ranges overlap shall be used.
This complies with the requirements of Section I.F.1 of NUREG-0737 (Reference
8.1.14) [Source Note 8]. This monitor is intended to measure radioactivity in the
condenser vacuum pump exhaust effluent after an accident and therefore, has no
function during normal operation.

Prior to achieving a vacuum in the Main Condenser (6.5 inches Hg absolute), the high
condenser vacuum exhaust (CVE) flow drives water into the CVE Radiation Monitors.
Since the CVE Radiation Monitors contain components sensitive to water (i.e., carbon
pump vanes), the monitors cannot be operated until a vacuum is achieved in the
condenser.

In the unlikely event of a steam generator tube rupture during the time the CVE Monitor
is not operating, the tube rupture will be identified by the Main Steam Radiation
Monitors 1-RE-90-421,422,423 & 424, and radioactive effluents through the CVE shall
be determined by sampling per the requirements of EPIP-13. In addition, the steam
activity, as determined by the Main Steam Radiation Monitors may be used in
conjunction with the quantity of steam entering the condenser to determine the amount
of radioactivity released through the condenser vacuum exhaust.

The applicable Operations procedures shall be revised to reflect the above operational
requirements, which are a result of the corrective actions for PER 01-017357-000.

The measured noble gas activity level shall be transmitted to the Plant Computer
System for display in the TSC.

When TPBARs (Tritium Producing Burnable Absorber Rods) are present in the reactor
core, and a steam generator tube leak is detected, the condensor vacuum pump
exhaust will be monitored for Tritium.

Off-Line Gas Monitors

The design of these monitors shall include an off-line sampling channel to provide real-time
detection of noble gas radioactivity:

Main Control Room Normal Air Intake Monitors O-RE-90-125 & -126
Main Control Room Emergency Air Intake Monitors O-RE-90-205 & -206
Containment Purge Air Exhaust Monitors 1-RE-90-130 & -131
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3.1.2 Off-Line Gas Monitors (continued)

A

General Requirements

The gas monitors shall withdraw, by means of a vacuum pump, a gaseous sample
from a source fluid volume. Samples taken from a duct, pipe or stack shall be
transported to the RMS skid assembly via a sample line.

The channels with real-time monitoring capabilities shall have sufficient range to
measure the anticipated quantity of radioactivity in the sample considering the ambient
background radiation conditions at the detector's location. The sensing elements shall
be shielded from background radiation to attain the required minimum detectable
activity level during background radiation conditions. It should be assumed that the
background radiation level is from a high energy gamma emitting source such as
Cobalt 60 or Cesium 137. Where multiple detectors are required to cover the
anticipated range, the range of the detectors shall overlap. Overlap should be at least
one decade. The monitor's minimum detectable activity level shall be less than or
equal to the lower end of the required radioactivity concentration range identified in
Table 9.0-2.

The normal range monitors' design shall ensure retaining a full-scale reading for a
radiation field of up to two decades above the full-scale radiation field.

Those monitors which include real-time detection shall include the appropriate circuitry
to produce audible and visible alarms in the control room and at additional locations as
prescribed in the individual monitor's description section when the radiation level
exceeds high alarm set points (see Table 9.0-4) or there is a system malfunction (as a
minimum, a malfunction alarm condition shall be initiated for loss of detector signal,
power or flow). Each type of alarm conditions i.e., high radiation or system malfunction
shall be readily identifiable on the appropriate radiation monitor panel.

Those monitors which include real-time detection shall have devices to display
measured cpm values for each channel in the control room and allow for retrieval of
historical data, except for the containment purge air exhaust monitoring channels
which have local display and no provisions for retrieval of historical data.
Accomplishing these functions by the use of computer terminals or numerical displays
common to more than one channel is acceptable as long as the output device credited
with satisfying the required functions has the same safety classification as the channel.
Care shall be exercised to provide proper isolation or analysis performed to
demonstrate no impact where primary safety related components of the loop are
interfaced with non-essential components of the loop (see Section 3.5). Selected
monitors shall transmit measured cpm data to the Plant Computer System for display
in the Technical Support Center (TSC) in accordance with Section 2.9 of NUREG-0696
(Reference 8.1.13).
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3.1.2 Off-Line Gas Monitors (continued)

Process monitors shall have provisions to allow for periodic on-line testing of the
channel's response by actuation of an installed check source of sufficient intensity to
provide an upscale reading of the ratemeter when the detector is subjected to normally
expected background radiation levels. The check source may be radioactive, a photon
source such as an LED, or other similar device appropriate for the type of detector.
The check source should verify, to the extent possible, operability of the entire channel
from the point that radiation is incident on the detector to the output device. The check
source may be remotely activated from the control room or locally. Radioactive check
sources should be shielded from the detector while in the stored position to preclude
misleading radiation contributions while sample measurements are made. The monitor
should be provided with appropriate circuitry to avoid control actuation during check
source operation.

The monitors shall have the capability to either measure or monitor the flow rate of the
sample. If necessary to provide more accurate measurements, the sample pressure
and/or temperature should also be measured to allow corrections to be made to the
gas channel cpm or activity measurements. This satisfies the recommendations in IE
Information Notice 82-49 (Reference 8.1.16).

The monitors' sampling system shall provide means by which grab samples may be
withdrawn for laboratory analysis. The sample line shall include inlet and outlet flow
taps from which grab samples may be taken. The grab sample inlet and outlet taps
should be isolated from the normal sampling flow path. The taps should be located to
best utilize the components of the installed system, e.g., sample pump, flow meter.

For normal range channels, beta radiation detection shall be provided for gross
real-time analysis of the radioactivity in the gas collection chamber.

The sampling system shall have provisions for purging the sample chamber for the
purposes of determining background count rate. The design should provide for local
actuation of the purge system. The clean air used for purging normal range channels
may be filtered ambient air.

Main Control Room Normal Air Intake Monitors (0-RE-90-125 & -126)

Two redundant, safety-related monitors that perform a primary safety function shall be
provided. Their actions permit occupancy of the Control Room during design basis
events without personnel exceeding the exposure limits described in 10 CFR 50
Appendix A, GDC 19 (Reference 8.1.1) and Section 11.B.2 of NUREG 0737 (Reference
8.1.14). The monitors shall perform real-time detection of the radioactivity in the inlet
air to meet the intent of the guidance in Section 2.4 of RG 8.8 (Reference 8.1.6)
[Source Note 3].

Upon receipt of a high radiation alarm signal from either of the noble gas monitors, the
monitor shall automatically generate a Control Room Isolation Signal which in turn will
interface with the Control Room HVAC and Air Cleanup System to a) reduce the intake
air flow and divert it through HEPA and charcoal filters, b) pressurize the Control
Room, and c) clean up the air recirculated to the Control Room. The specific control
actions initiated by these monitors are described in system description No.
N3-30CB-4002 (Reference 8.4.2).
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3.1.2 Off-Line Gas Monitors (continued)

The measured noble gas activity level shall be transmitted to the Plant Computer
System for display in the TSC.

Main Control Room Emergency Air Intake Monitor (0-RE-90-205,-206)

Two redundant, safety-related monitors that perform a primary safety function shall be
provided. The safety function will limit the exposure of personnel in the Control Room
to satisfy the dose limit requirements defined in 10 CFR 50, Appendix A, GDC 19
(Reference 8.1.1).

The monitors shall not perform an automatic function. Upon manual actuation by the
control room operator, these channels shall continuously monitor the radioactivity in the
ventilation air flow entering the control room habitability zone through the emergency
air intake [Source Note 3].

Upon a high alarm, the operator may make an appraisal of the existing conditions for
possible manual action to switch control room air intake location. The safety
classification of the monitor is described in Table 9.0-1.

The measured noble gas activity level shall be transmitted to the Plant Computer
System for display in the TSC.

Containment Purge Air Exhaust Monitors (1-RE-90-130 & -131)

These are gaseous effluent monitors which shall continuously monitor the radioactivity
in the exhaust air from the containment atmosphere as required in 10 CFR 50,
Appendix A, GDC 60 and 64 (Reference 8.1.1) and meet the intent of the guidance in
Section C.2 of RG 1.21, (Reference 8.1.7) [Source Note 8]. The monitors shall
incorporate provisions to display measured data locally. Two redundant, safety-related
monitors that perform primary safety functions shall be provided. The primary safety
function is the mitigation of the off-site dose consequences for the small loss of coolant
accident.

A high radiation alarm signal from either noble gas monitor shall automatically generate
a Containment Ventilation Isolation Signal which in turn will interface with the Reactor
Building Ventilation System to isolate the containment purge. During movement of
irradiated fuel inside containment when the containment and/or the annulus is open to
the Auxiliary Building Secondary Containment Enclosure (ABSCE) spaces, the noble
gas monitors shall generate that portion of an ABI signal normally initiated by the spent
fuel pool accident radiation monitors. This requirement is to ensure radioactive
material released from a fuel handling accident in containment will be filtered by the
Auxiliary Building Gas Treatment System (ABGTS) if such releases migrate into the
Auxiliary Building. The specific control actions initiated by either of these monitors are
described in system description No.N3-30RB-4002 (Reference 8.4.3). The automatic
control function of these monitors' is a primary safety function, since it mitigates the
potential release of radioactive material to the environment following a postulated
design basis event which satisfies the requirements described in 10 CFR 100
(Reference 8.1.4).

The measured noble gas activity level shall be transmitted to the Plant Computer
System for display in the TSC.
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31.3 Continuous Air Monitors (Airborne Particulate Monitors)

The following cont