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https://members.excelservices.com/rai/index.php?requestType=arealtemPrint&itemId=188

188
CETOO01

Technical
3.6
3.6.10

441
Rob Elliott
Ahsan Sallman

The proposed ITS SR 3.6.10.4 in page 441 states: “Verify each EGTS filter
cooling bypass valve can be operated.”

This statement differs from NUREG 1431 Volume 1 SR 3.6.13.4 by
changing the term “opened” to “operated.”

“Operated” could be interpreted as simply verifying the “open” and
“closed” position of the valve by injecting a fictitious signal to the
operator, i.e. without actually opening of the valve.

Please ensure consistency with STS by retaining the word “opened” in
order to make sure both operator and valve are tested.

If you choose to retain the word “operated,” please provide an
explanation of “operated” in the ITS SR to provide clear expectation that
the intent of the surveillance requirement is to test the operator and the
valve for opening.

9/4/2014

Caroline Tilton

9/4/2014 8:49 AM

Scott Bowman

10/15/2014
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348

CETO001

Licensee Response

In response to CET001, the following information is provided to justify that ITS SR
3.6.10.4, “Verify each EGTS filter train cooling bypass valve can be operated,” is
equivalent to the STS language that requires verifying the EGTS cooling bypass
valves can be opened. The SQN Surveillance Instructions used to demonstrate
the operability of each EGTS filter cooling bypass valve require each valve go to
the open position when the associated handswitch is placed in P-AUTO and
return to the closed position when the handswitch is placed in the CLOSE
position. The acceptance criteria requires verification that each valve opens and
closes. Therefore, ITS SR 3.6.10.4, as proposed, will require verification that the
valves can open when operated from the associated handswitch.

9/25/2014 11:15 AM

Scott Bowman
Michelle Conner
Khadijah Hemphill
Andrew Hon

Ray Schiele
Caroline Tilton

Scott Bowman

9/25/2014 10:10 AM

10/15/2014
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189

CET002

Technical
3.6
3.6.13

564

Rob Elliott

Ahsan Sallman

On page 564, the proposed Note 2 under ACTIONS in ITS 3.6.13 states:

“When an ice condenser intermediate deck or top deck door is inoperable
for a short duration solely due to personnel standing on or opening the
door to perform required Surveillances, minor preventative maintenance,
or system walkdowns, entry into associated Conditions and Required

Actions is not required.”

Please define “short duration” and provide the bases for that definition.
Include in the discussion any impact these allowed activities would have
on the operability of the isolation condenser and how ice sublimation

would be prevented.

9/8/2014

Caroline Tilton

9/8/2014 1:20 PM

Scott Bowman
Michelle Conner
Khadijah Hemphill
Andrew Hon

Lynn Mynatt

Ray Schiele

Roger Scott
Caroline Tilton

9/25/2014
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336
CET002

NRC Question Closure

This question has been withdrawn.

draft the Safety Evaluation.
9/17/2014

Scott Bowman
Michelle Conner
Khadijah Hemphill
Andrew Hon

Lynn Mynatt

Ray Schiele

Roger Scott

Caroline Tilton

9/17/2014 12:51 PM

No further information is required at this time to

9/25/2014
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204
CETO003

Technical
3.6
3.6.7

Rob Elliott

Mark Blumberg
N

Enclosure 2, Volume 11, Rev. 0, Page 344 of 724, contains Sequoyah’s proposed ITS LCO
3.6.7, “Shield Building.” In converting to NUREG-1431, “Standard Technical Specifications
(STS) for Westinghouse Plants,” the licensee documented L01, the less restrictive change,
but did not fully address the design differences. Sequoyah’s shield building design is
unique and differs from the design in the STS 3.6.8. STS 3.6.8 Condition A’s completion
time is 24 hours. Sequoyah must establish a proper technical basis to adopt STS 3.6.8.
L01 did not provide a technical basis to support incorporation of the 24 completion time.

Please respond with one of the following options:

Please provide analyses that show that with the proposed change that the applicable
regulatory limits (Title 10 of the Code of Federal Regulations (10 CFR), Part 50, Appendix
A, "General Design Criteria for Nuclear Power Plants," General Design Criterion (GDC) 19,
41, 60, 61, 64, 10 CFR, Part 100, “Reactor Site Criteria,” and 10 CFR, Section 50.67,
“Accident source term” (10 CFR 50.67)) continue to be met for all accidents and
anticipated operational occurrences in the design bases. Provide the methods,
acceptance criterion, inputs and assumptions used to make this determination and a
justification for each change from the current licensing basis.

If the boundary restoration is credited using human actions, please justify how these
actions can be assured to be completed with the potential for harsh environments
(radiation, temperature, pressure, humidity, or failure of high energy pipes) which could
impede or prevent human actions. Please specify and justify the methods used to make
these determinations (e.g. RGs, Standard Review Plan Section 18.0, “Human Factors
Engineering” (Adams Accession No. ML070670253 etc.)). Consistent with the
requirements of NUREG-0737, “Clarification of TMI Action Plan Requirements,” Task
Action II.B.2, justify how these actions can be completed without exceeding the
acceptance criteria (typically contained in GDC 19) for mission doses. In addition,
describe the actions taken to compensate for the inability of closing the boundary using

3/17/2015
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engineered controls and justify the reliability of these methods (e.g. during maintenance

on a boundary door).

Alternatively, restore to the current licensing basis for the Shield Building and the

Emergency Gas Treatment System.

12/8/2014
Khadijah Hemphill

12/8/2014 2:43 PM

Mark Blumberg
Scott Bowman
Michelle Conner
Khadijah Hemphill
Andrew Hon

Lynn Mynatt

Ray Schiele

Roger Scott
Caroline Tilton

3/17/2015
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Id 415

NRC
Question CETO003
Number

Select

Application Licensee Response

Attachment

1 CET003 Attachment 1 - Pages from SQN UFSAR.pdf

Attachment

5 CETO003 Attachment 2 - Restore CLB to ITS 3.6.7 and 3.6.10 12-23-14.pdf

Response
Statepment In response to request for additional information (RAI) CET-003, the Tennessee

Valley Authority (TVA) has elected to restore the Sequoyah Nuclear Plant (SQN),
Units 1 and 2, current licensing basis for the shield building and the Emergency
Gas Treatment System (EGTS) except for the relocation of the technical details of
the current Technical Specification (CTS) definition of SHIELD BUILDING
INTEGRITY and the change to the frequency of CTS 4.6.1.8.d.4.

As described in the SQN Updated Final Safety Analysis Report (UFSAR), the
containment for each of the reactors consists of a freestanding steel vessel with
an ice condenser and separate reinforced concrete shield building. The Shield
Building annulus serves as a redundant second containment barrier for control of
radioactivity leakage. As described in UFSAR Subsection 3.8.4.1.1, “Auxiliary
Control Building,” and shown on UFSAR Figure 1.2.3-5, access to the annulus is
via the reactor building access room door and a water tight annulus access door
at plant elevation 690.0 ft. During normal operation, these doors provide
personnel and equipment access to the shield building annulus area and are
equipped with electrical interlocks to ensure that one door is always closed

(UFSAR pg. 3.8-77). Attachment 1 to this RAI provides UFSAR Figure 1.2.3-5 that
shows the shield building annulus area personnel access location for SQN,
Units 1 and 2 and UFSAR pages 3.8-76 and 3.8-77 that provide the description of

the access doors to the annulus area; Doors A64 and A65; and Doors A77 and
AT78.

Attachment 2 to this RAI provides markup pages of Enclosure 2, Volumes 3 and 11
of the Improved Technical Specifications (ITS) license amendment request (LAR)
dated November 11, 2013 (ADAMS Accession Nos. ML13329A790 and
ML13330A931) and restores the SQN, Units 1 and 2 current licensing basis for the
shield building and EGTS except for the following:

e Relocate technical details of the CTS definition of SHIELD BUILDING
INTEGRITY to the Bases of ITS 3.6.7, “Shield Building” (ITS 3.6.7 Discussion of
Changes (DOC) LAO04) that results in the deletion of this definition (ITS 1.0 DOC
A06) from the CTS.

e Change in frequency of CTS 4.6.1.8.d.4 from "at least once per 18 months" to
"18 months on a STAGGERED TEST BASIS (ITS 3.6.7 DOC L02 moved to ITS
3.6.10 DOC L05).

e Moving the specified frequency of CTS 4.6.1.8.d.4 to the Surveillance
Frequency Control Program (ITS 3.6.7 DOC LAO3 deleted and details
incorporated into ITS 3.6.10 DOC LA02)

https://members.excelservices.com/rai/index.php?requestType=arealtemPrint&itemId=415  3/17/2015
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As a result of the relocation of the technical details and deletion of the CTS
definition of SHIELD BUILDING INTEGRITY, the following changes are being made
to ITS 1.0, Use and Application, of Enclosure 2 of the ITS LAR:

e CTS 1.0 markups are revised to delete the SHIELD BUILDING INTEGRITY and
DOC A06 indicator is added (Enclosure 2, Volume 3, Rev. 0, Pages 14 and 32 of
117).

e SHIELD BUILDING INTEGRITY is added to the list of deleted definitions in ITS
1.0 DOC A06 (Enclosure 2, Volume 3, Rev. 0, Page 45 of 117).

The following changes are being made to ITS 3.6.7, Shield Building of Enclosure 2
of the ITS LAR:

e CTS 3.6.1.7 and 4.6.1.7 markups are revised to delete DOC L01, delete
proposed SR 3.6.7.1 and SR 3.6.7.2. These revisions include changes to
applicable DOC and ITS indicators (Enclosure 2, Volume 11, Rev. 0, Pages 330
and 334 of 724).

e CTS markups are revised to move CTS 4.6.1.8.d.4 to ITS 3.6.10 and delete
Insert 1. This revision includes changes to applicable DOC and ITS indicators
(Enclosure 2, Volume 11, Rev. 0, Pages 331, 332, 335, and 336 of 724).

e CTS markups are revised to delete CTS 1.30.a. Applicable DOC and ITS
indicators are revised to reflect the relocation of this information to the Bases
of ITS 3.6.7 (Enclosure 2, Volume 11, Rev. 0, Pages 333 and 337 of 724).

e ITS 3.6.7 DOCs A02, LA02, and LA04 are revised; ITS 3.6.7 DOCs M01, LA03,
L01, and L02 are deleted (Enclosure 2, Volume 11, Rev. 0, Pages 338 through
342 of 724).

e Improved Standard Technical Specifications (ISTS) 3.6.8 (ITS 3.6.7) markups
are revised to delete Insert 1 and revise the Completion Time of Required
Action A.1 from 24 hours to 1 hour. In addition, ISTS SRs 3.6.8.1, 3.6.8.2, and
3.6.8.4 are deleted and ISTS SR 3.6.8.3 is re-numbered. These revisions
include changes to applicable Justification for Deviations (JFD) and CTS
indicators (Enclosure 2, Volume 11, Rev. 0, Pages 344 through 349 of 724).

e |ITS 3.6.7 JFDs 3, 5, 6, and 7 are deleted and replaced with the justification for
changing the Completion Time of Required Action A.1 from 24 hours to 1 hour
(JFD 3), justification for deleting ISTS SRs 3.6.8.1 and 3.6.8.2 (JFD 5), and
justification for moving ISTS SR 3.6.8.4 to ITS 3.6.10 (ISTS 3.6.13) (JFD 6)
(Enclosure 2, Volume 11, Rev. 0, Page 350 of 724).

e TheISTS 3.6.8 (ITS 3.6.7) Bases markups are revised to align with changes
made to the Specification and includes the relocation of technical details of the
SHIELD BUILDING INTEGRITY definition stated in CTS 1.30.a. These revisions
include changes to applicable Bases JFDs (Enclosure 2, Volume 11, Rev. 0,
Pages 352 through 361 of 724).

e |TS 3.6.7 Bases JFDs are revised to delete JFDs 5 and 7 because they are no
longer applicable and Bases JFD 8 is renumbered (Enclosure 2, Volume 11,
Rev. 0, Page 362 of 724).

The following changes are being made to ITS 3.6.10, Emergency Gas Treatment
System (EGTS) of Enclosure 2 of the ITS LAR:

e Attachment 10 is retitled, “ITS 3.6.10, Emergency Gas Treatment System
(EGTS) Air Cleanup Subsystem,” consistent with the TVA response to RAI
CSS-041 (Enclosure 2, Volume 11, Rev. 0, Page 424 of 724).

https://members.excelservices.com/rai/index.php?requestType=arealtemPrint&itemId=415  3/17/2015
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CTS markups are revised to incorporate CTS 4.6.1.8.d.4 into ITS 3.6.10 as

SR 3.6.10.6 and add Insert 1 (Insert Page 3/4 6-14). This revision includes

changes to applicable DOC and ITS indicators (Enclosure 2, Volume 11, Rev. 0,

Pages 427 and 431 of 724).

e Unit 2 CTS page 1-6 markup is revised to indicate that CTS 1.30.a is addressed
in ITS 3.6.7 (Enclosure 2, Volume 11, Rev. 0, Page 433 of 724). The Unit1 CTS
page was correctly marked in Revision 0 of the ITS LAR.

e |ITS 3.6.10 DOC LAO2 is revised to include Insert 2 (Insert Page 2 of 5); and ITS
3.6.10 DOC LO05 is added as Insert 3 (Insert Page 5 of 5) (Enclosure 2, Volume
11, Rev. 0, Pages 435 and 438 of 724).

e ISTS 3.6.13 (ITS 3.6.10) markups are revised to include SR 3.6.10.6 as Insert 1
(Insert Page 3.6.10-2). These revisions include changes to applicable JFD and
CTS indicators. Additionally, “Air Cleanup Subsystem,” is added to EGTS
consistent with TVA response to RAI CSS-041 (Enclosure 2, Volume 11, Rev. 0,
Pages 441 and 443 of 724).

e |ITS 3.6.10 JFD 5 is added with the justification for the addition of ITS SR
3.6.10.6 to ITS 3.6.10 (ISTS 3.6.13) (Enclosure 2, Volume 11, Rev. 0, Page 444 of
724).

e The ISTS 3.6.13 (ITS 3.6.10) Bases markups are revised to align with changes

made to the Specification and include, “Air Cleanup Subsystem,” to EGTS

consistent with TVA response to RAI CSS-041. These revisions include a

Bases discussion regarding SR 3.6.10.6 (Insert 4 — Insert B 3.6.10.6) and the

applicable Bases JFD (Enclosure 2, Volume 11, Rev. 0, Pages 446, 447, 454,

455, 456, and 463 of 724).

The NRC provided two RAls, TVA responded, and the NRC staff subsequently
closed:

e RAI CSS-021 addressed the change to the Frequency of CTS 4.6.1.8.d.4 (RAI
CSS-021). TVA responded to RAI CSS-021 on August 4, 2014 and the NRC staff
closed the RAI on September 4, 2014, stating that no further information is
required.

e RAI CSS-041 addressed the EGTS design consisting of two subsystems; the
annulus vacuum control subsystem and the air cleanup subsystem. Per TVA
response to RAI CSS-041, ITS 3.6.10 is being revised to rename the Emergency
Gas Treatment System as the Emergency Gas Treatment System (EGTS) Air
Cleanup Subsystem. All references to the Emergency Gas Treatment System
and EGTS are being revised to reflect this nomenclature. This change affects
ITS 3.6.7 and ITS 3.6.10 and is reflected in the attachments to TVA response to
RAI CSS-041, dated August 20, 2014. The NRC staff closed the RAIl on August
26, 2014, stating that no further information is required.

Response

Date/Time 1/2/2015 11:55 PM

Closure
Statement

Question
Closure
Date

Notification
Mark Blumberg

Scott Bowman
Kristy Bucholtz
Margaret Chernoff

https://members.excelservices.com/rai/index.php?requestType=arealtemPrint&itemId=415  3/17/2015
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Michelle Conner
Robert Elliott
Ravinder Grover
Matthew Hardgrove
Khadijah Hemphill
Andrew Hon

Lynn Mynatt

Amrit Patel

Ray Schiele
Caroline Tilton

Added By Michelle Conner
Date Added 1/2/2015 10:57 PM

Date
Modified

Modified By

https://members.excelservices.com/rai/index.php?requestType=arealtemPrint&itemId=415  3/17/2015
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SQN

The door and door track are constructed of welded steel. The door, rectangular in cross section, is
constructed of horizontal and vertical members with diagonal bracing as required for strength and
rigidity. The exterior side of the door is covered with a steel skin plate. The embedded frame for the
door is constructed of welded steel and is anchored to the concrete.

The door seals in the closed position with the side and top seals compressed against sealing surfaces
on the embedded frame and the bottom seal compressed against an embedded sill plate. A sloped
track guides the door rollers and positions the door so that the top and side seals contact the sealing
surfaces only when the door is in or near the closed position.

An electric hoist unit opens and closes the door by lifting and lowering it vertically through a slot in the
Elevation 734.0 floor. The hoist unit is mounted on the inside wall above the door slot. The door
passes through this slot, and extensions of the frame act as guides for the door in the raised position.

The area above the floor at Elevation 734.0, occupied by the hoist and the door in its raised position,
is enclosed with an airtight structural steel enclosure with gaskets provided on the access covers
necessary for servicing the hoist unit and door.

Pressure Confining Personnel Doors

This section covers the following pressure confining personnel access control doors located in the
Auxiliary Control Building. Door numbers listed for the doors are the designations used in

in the plant.

1. The doors for stairs 7 and 8 penthouses at Elevation 749.0, doors A184 and A191.

2. The double doors to the personnel and equipment access rooms, elevation 734.0 (one for each
unit), doors A152 and A159.

3.  The double doors at the Ice Condenser Equipment Room, Elevation 734.0, door A155.
4. The double doors to the Emergency Gas Treatment Filter Room, Elevation 734.0, door A158.

5. The doors to the Reactor Building Access Room at Elevation 734.0 (one for each unit), doors
A156 and A157.

6. The doors for stairs 3 and 4 penthouses at Elevation 734.0, doors A154 and A173.
7. The double doors to the elevator shaft at Elevation 734.0, door A153.
8.  The N-line control bay doors at Elevation 732.0 (two double doors with bidirectional pressure

requirements, doors C36 and C54) and elevation 706.0 (two double doors with bidirectional
pressure requirements, doors C29 and C34).

S3-08.doc 3.8-76
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9. The double doors to the heating and ventilating spaces at Elevation 714.0 (one for each unit),
doors A123 and A132.

10. The door separating the Additional Equipment Building and the airlock at Elevation 714.0 (one
for each unit, bidirectional pressure requirements), doors A214 and A215.

11.  The door to the Cask Decontamination Room, Elevation 705.0, door A115.

12. The doors in the X-line wall of the cask loading area at Elevation 706.0 (one single door A113
and one double door A114).

13. The water tight doors leading to the instrument room at Elevation 685.0; one in N-line wall, C27,
and one in C3-line wall, C14.

14. The doors to the Main Steam and Feedwater Valve Rooms at Elevation 706.0 (one for each
unit), doors A101 and A105.

15. The water tight double doors at the main entrance from the Service Building, Elevation 690.0,
door A57.

16. The water tight annulus access doors (one per unit, doors A65 and A78) and doors to the
Reactor Building Access Rooms (one per unit, doors A64 and A77) at Elevation 690.0.

17. The water tight airlock door to the Radiochemical Laboratory at Elevation 690.0, door A55.

The doors are hinged, manually operated type metal doors, complete with frames and closers. The
frames are either welded to plates, bolted to the concrete walls, embedded in concrete walls, or
welded to embedded plates. Both single and double doors are involved. Double doors consist of an
active and inactive leaf, with the active leaf being used for normal traffic. Doors C27, A55, A57, A65
and A78 have a single skin plate with horizontal stiffeners. All other doors are the flush type.
Securing for tornado, annulus pressure drop, or flood is done by a normal latching mechanism except
for doors C27, A55, A57, A65 and A78 which are secured by the use of hand-operated dogs. All
doors affected by tornadoes are secured during tornado warning and doors A65 and A78 are secured
during external flood warnings. Doors A55, A57, C27, and C14 will protect essential safety equipment
in the auxiliary and control buildings to elevation 706.0 from internal floodwaters in the turbine building
caused by a rupture in the Condenser Circulating Water system (CCWS).

During normal operation the doors provide personnel and equipment access. Doors A55, A57, A64,
A65, A77, A78, A101, A105, A113, A114, A123, A132, A214, and 215 are also components of the
building airlocks which serve to maintain a slight negative pressure in the Auxiliary and Reactor
Buildings. These doors are equipped with electrical interlocks to assure that one of each pair of
interlocked doors is always closed.

Spent Fuel Pool Gates

The fuel transfer canal gate as shown in Figure 3.8.4-11, when in the installed position, forms the
boundary between the fuel transfer canal and the spent fuel pool. This gate is used for
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Chapter 1.0

sHUTDOWN  SHUTDOWN MARGIN |(SBM)

VARGIN N (=)
131 SHUTDOWN-MARGIN shall be the instantaneous amount of reactivity by which the reactor is
subcritical or would be subcritical from its present condition assuming ﬁll fulHength rod cluste
@ assemblies (shutdown-and-centrel) are fully inserted except for the single red-clusterassembly of
highest reactivity worth, which is assumed to be fully withdrawn.

SITFE BOUNDARY

SOURCE CHECK
434 Deleted
< INSERT 8
STAGGERED STAGGERED TEST BASIS
TEST BASIS
435 A STAGGERED TEST BASIS shall consist of: < INSERT 9
)
b.

THERMAL
THERW) THERMAL POWER

136 THERMAL POWER shall be the total reactor core heat transfer rate to the reactor coolant.

August 2, 2006
SEQUOYAH - UNIT 1 1-6 Amendment No. 12, 71, 48, 155, 294, 297, 309
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ITS Chapter 1.0
DEFINITIONS

RATED RATED THERMAL POWER (RTP)

THERMAL

POWER (RTP)
127 RATED-THERMALPOWER (RTP) shall be a total reactor core heat transfer rate to the reactor
coolant of 3455 MWH.

REACTOR

II‘E‘IE)SYSTEM REACTOR TRIP SYSTEM (RTS) RESPONSE TIME @
be tfe time interval from when the

5
SUEONSE 1,28 The REACTOR TRIP-SYSTEM RESPONSE TIME shall
coil voltage. The response time may be measured by means of any series of sequential, overlapping, or
total steps so that the entire response time is measured. In lieu of measurement, response time may be
verified for selected components provided that the components and the methodology for verification have
been previously reviewed and approved by| NRC.

monitored parameter exceeds its {RTS) trip setpoint at the channel sensor until loss of stationary gripper

the

EERCEARLE BV

1.29 DELETED

SHUTDOWN
MARGIN SHUTDOWN MARGIN o)

(SDM)
[j 124 & DOWN-MARGIN shall be the instantaneous amount of reactivity by which the reactor is
subcr|t|cal or would be subcritical from its present condition assumlng*gﬂl fulllength rod cluster assemblies @

- (shutdewn-and-contrel) are fully inserted except for the single red-clusterassembly of highest reactivity
RCCAs :
-woFfﬁ which is assumed to be fully withdrawn.

RCCA

wn
S
SIFEBOUNDARY

August 2, 2006
SEQUOYAH - UNIT 2 1-6 Amendment No. 63, 132, 146, 242, 264, 267,
284, 298
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DISCUSSION OF CHANGES
ITS 1.0, USE AND APPLICATIONS

to the CHANNEL FUNCTIONAL TEST for digital channels was consistent
with the existing channel functional test definition and therefore acceptable.

These changes are designated as administrative because they do not result in a
technical change to the Technical Specifications.

AO05 CTS Section 1.0 includes a CHANNEL FUNCTIONAL TEST definition for
bistable channels. The definition of CHANNEL FUNCTIONAL TEST for bistable
channels requires "the injection of a simulated signal into the channel sensor to
verify OPERABILITY including alarm and/or trip functions.” However, this CTS
definition is essentially duplicative of the TRIP ACTUATING DEVICE
OPERATIONAL TEST (TADOT) definition. ITS Section 1.1 does not include this
definition, since the requirements for bistable channels are covered by the
TADOT definition.

This change is acceptable because the TADOT definition adequately covers
bistable channels, and does not impose any new requirements or alter any
existing requirements. This change is categorized as administrative because the
bistable portion of the definition is duplicative of the TADOT definition.

A06  CTS Section 1.0 includes the following definitions:

< CONTAINMENT INTEGRITY g SHIELD BUILDING INTEGRITY §

GASEOUS RADWASTE TREATMENT SYSTEM
PURGE — PURGING

SITE BOUNDARY

UNRESTRICTED AREA

VENTILATION EXHAUST TREATMENT SYSTEM
VENTING

E - AVERAGE DISINTEGRATION ENERGY
CORE ALTERATION

The ITS does not use this terminology and ITS Section 1.1 does not contain
these definitions.

These changes are acceptable because the terms are not used as defined terms
in the ITS. Discussions of any technical changes related to the deletion of these
terms are included in the DOCs for the CTS sections in which the terms are
used. These changes are designated as administrative because they eliminate
defined terms that are no longer used.

AQ7  CTS Section 1.0 shows the following definitions as being deleted:

CONTROLLED LEAKAGE

MEMBER(S) OF THE PUBLIC
PROCESS CONTROL PROGRAM (PCP)
REPORTABLE EVENT
SOLIDIFICATION

SOURCE CHECK

Sequoyah Unit 1 and 2 Page 4 of 11
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Applicability

ACTION A

ACTION B

SR 3.6.7.3
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3.6.7
CONTAINMENT SYSTEMS

SHIELD BUILDING STRUCTURALINTEGRITY

LIMITING CONDITION FOR OPERATION

OPERABLE

3.6.1.7 The structuralintegrity-of-the shield building shall be fai

APPLICABILITY: MODES 1, 2, 3 and 4.

ACT_ION: Add proposed ACTION A J

4—{ Add proposed ACTION B ]
J

SURVEILLANCE REQUIREMENTS

4.6.1.7 The structural integrity of the shield|building shall be determined during the shutdown for each Type
A containment leakage rate test (Specification4-6-1-1-€) by a visual inspection of the exposed accessible

interior and exterlor surfaces of the shleld bwldlng and#emﬁwag%eappa#e%ehaage&m

In accordancg the Surve|||ance
Fre Cy Control am

May 24, 2002
SEQUOYAH - UNIT 1 3/4 6-12 Amendment No. 36, 176, 276
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ITS 3.6.7
CONTAINMENT SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

C. After every 720 hours of charcoal adsorber operation by verifying within 31 days after
removal that a laboratory analysis of representative carbon sample obtained in accordance e TS
with Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2, March { 5509 }
1978, shows the methyl iodide penetration less than 2.5% when tested in accordance with
ASTM D3803-1989 at a temperature of 30°C (86°F) and a relative humidity of 70%.
See ITS
SR3-6-74 d Atleastonce-per18-months,by: [ 2610
IR @
1. Verifying that the pressure drop across the combined HEPA filters and charcoal
adsorber banks is less than 5 inches Water Gauge while operating the filter train at a
flow rate of 4000 cfm £ 10%.
{ See ITS]
2. Verifying that the filter train starts on a Phase A containment isolation Test Signal. 610
3. Verify the operation of the filter cooling bypass valves.
SR 3674 4. Verifying that each system produces a negative pressure of greater than or equal to | |See TS
0.5 inches W. G. in the annulus within 1 minute after a start signal. 3.6.10
e. After each complete or partial replacement of a HEPA filter bank by verifying that the HEPA
filter banks remove greater than or equal to 99.95% of the DOP when they are tested in-
place in accordance with ANSI N510-1975 while operating the system at a flow rate of
4000 cfm + 10%. Sfe_)eSI'SI;S]

f. After each complete or partial replacement of a charcoal adsorber bank by verifying that the
charcoal adsorbers remove greater than or equal to 99.95% of a halogenated hydrocarbon
refrigerant test gas when they are tested in-place in accordance with ANSI N510-1975 while
operating the system at a flow rate of 4000 cfm = 10%.

November 2, 2000
SEQUOYAH - UNIT 1 3/4 6-14 Amendment No. 21, 88, 103, 263
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T—( In accordance with the Surveill

aWntrol Program

Insert Page 3/4 6-14 Page 3 of 8
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ITS 3.6.7
SHIELD BUILDING INTEGRITY (See ITS
LChf;())ter
1.30  SHIELD BUILDING INTEGRITY shall exist when: '
(R e
Sl
NA

SHUTDOWN MARGIN

1.31

SITE BOUNDARY

SHUTDOWN MARGIN shall be the instantaneous amount of reactivity by which the reactor is
subcritical or would be subcritical from its present condition assuming all full length rod cluster
assemblies (shutdown and control) are fully inserted except for the single rod cluster assembly of
highest reactivity worth which is assumed to be fully withdrawn.

1.32

SOLIDIFICATION

The SITE BOUNDARY shall be that line beyond which the land is not owned, leased, or otherwise
controlled by the licensee. |

1.33

SOURCE CHECK

See ITS
Chapter
Deleted 1.0

1.34

STAGGERED TEST BASIS

Deleted

1.35

THERMAL POWER

A STAGGERED TEST BASIS shall consist of:

a. A test schedule for n systems, subsystems, trains or other designated components obtained
by dividing the specified test interval into n equal subintervals,

b. The testing of one system, subsystem, train or other designated component at the beginning
of each subinterval.

1.36  THERMAL POWER shall be the total reactor core heat transfer rate to the reactor coolant.
August 2, 2006
SEQUOYAH - UNIT 1 1-6 Amendment No. 12, 71, 48, 155, 294, 297, 309
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Applicability

ACTION A

ACTION B

SR 3.6.7.
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3.6.7

CONTAINMENT SYSTEMS

SHIELD BUILDING STRUCTURALINTEGRITY

LIMITING CONDITION FOR OPERATION

3.6.1.7 The structuralintegrity-of the shield building shall be #

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION. [ Add proposed ACTION A ] @

4—{ Add proposed ACTION B J

SURVEILLANCE REQUIREMENTS

SR 3.6.1.1
4.6.1.7 The structural integrity of the shleld building shall be determined during the shutdown for each Type
A containment leakage rate test -€) by a visual inspection of the exposed accessible

interior and extenor surfaces of the shleld bU|Id|ng and—vemwngrneﬂapparent_ehange&m }

—

In accordance € Surveillance W
Freque ontrol am

May 24, 2002
SEQUOYAH - UNIT 2 3/4 6-12 Amendment No. 28, 167, 267
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ITS 3.6.7
CONTAINMENT SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

C. After every 720 hours of charcoal adsorber operation by verifying within 31 days after removal
that a laboratory analysis of representative carbon sample obtained in accordance with
Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2, March 1978, shows the methyl
iodide penetration less than 2.5% when tested in accordance with ASTM D3803-1989 at a
temperature of 30°C (86° F) and a relative humidity of 70%.

SR36.74 d. %as&eneeupeﬂ&memhs/w
X (Wserie )

1. Verifying that the pressure drop across the combined HEPA filters and charcoal adsorber
banks is less than 5 inches Water Gauge while operating the filter train at a flow rate of
4000 cfm + 10%. See ITS
3.6.10
2. Verifying that the filter train starts on a Phase A containment isolation Test Signal.
3. Verify the operation of the filter cooling bypass valves.
SR3-6+4 4. Verifying that each system produces a negative pressure of greater than or equal to 0.5
inches W.G. in the annulus within 1 minute after a start signal. — 58661'53

e. After each complete or partial replacement of a HEPA filter bank by verifying that the HEPA filter,
banks remove greater than or equal to 99.95% of the DOP when they are tested in-place in
accordance with ANSI N510-1975 while operating the system at a flow rate of 4000 cfm + 10%.

See ITS

f. After each complete or partial replacement of a charcoal adsorber bank by verifying that the 559 }

charcoal adsorbers remove greater than or equal to 99.95% of a halogenated hydrocarbon

refrigerant test gas when they are tested in-place in accordance with ANSI N510-1975 while

operating the system at a flow rate of 4000 cfm + 10%.

November 2, 2000
SEQUOYAH - UNIT 2 3/4 6-14 Amendment No. 11, 77, 92, 254
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T—( In accordance with the Surveill

awontrol Program
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3.6.7
DEFINITIONS

RATED THERMAL POWER (RTP)

1.27 RATED THERMAL POWER (RTP) shall be a total reactor core heat transfer rate to the reactor
coolant of 3455 MWH1.

REACTOR TRIP SYSTEM (RTS) RESPONSE TIME

1.28 The REACTOR TRIP SYSTEM RESPONSE TIME shall be the time interval from when the See ITS

monitored parameter exceeds its (RTS) trip setpoint at the channel sensor until loss of stationary gripper Chf%ter

coil voltage. The response time may be measured by means of any series of sequential, overlapping, or

total steps so that the entire response time is measured. In lieu of measurement, response time may be

verified for selected components provided that the components and the methodology for verification have

been previously reviewed and approved by NRC.

REPORTABLE EVENT

1.29 DELETED

SHIELD BUILDING INTEGRITY (" see ITS}
L Chapter

1.30 SHIELD BUILDING INTEGRITY shall exist when: 1o

SHUTDOWN MARGIN

1.31 SHUTDOWN MARGIN shall be the instantaneous amount of reactivity by which the reactor is
subcritical or would be subcritical from its present condition assuming all full length rod cluster assemblies
(shutdown and control) are fully inserted except for the single rod cluster assembly of highest reactivity
. . . See ITS
worth which is assumed to be fully withdrawn. {Chapter]
1.0
SITE BOUNDARY

1.32 The SITE BOUNDARY shall be that line beyond which the land is not owned, leased, or otherwise
controlled by the licensee.

August 2, 2006
SEQUOYAH - UNIT 2 1-6 Amendment No. 63, 132, 146, 242, 264, 267,
284, 298
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DISCUSSION OF CHANGES
ITS 3.6.7, SHIELD BUILDING

ADMINISTRATIVE CHANGES

AO1 In the conversion of the Sequoyah Nuclear Plant (SQN) Current Technical
Specifications (CTS) to the plant specific Improved Technical Specifications
(ITS), certain changes (wording preferences, editorial changes, reformatting,
revised numbering, etc.) are made to obtain consistency with NUREG-1431,
Rev. 4.0, "Standard Technical Specifications- Westinghouse Plants" (ISTS) and
additional Technical Specification Task Force (TSTF) travelers included in this
submittal.

These changes are designated as administrative changes and are acceptable
because they do not result in technical changes to the CTS.

A02 CTS 3.6.1.7 does not provide an ACTION to take if the shield building is

inoperable while in MODE 1, 2, 3, or 4; it only includes a requirement that the

shield building be restored to OPERABLE status prior to increasing Reactor

oolant System temperature above 200°F (i.e., MODE 4). Therefore, entry into

TS 3.0.3 is required if CTS 3.6.1.7 is not met while in MODE 1, 2, 3, or 4.

TS 3.0.3 requires action to be initiated within 1 hour to prepare for a shutdown

and requires the unit to be in MODE 3 within 7 hours and MODE 5 within

87 hours.”When the shield building is ineperable-and not restored to an
OPERABLE status within the,specified-CompletionFime({see- DOCLO1), ITS
3.6.7 ACTION B requires the/EJnit be in MODE 3 within 6 hours and MODE 5

g 1 hour %within 36 hours. This changefs the CTS by stating the ACTIONS within the
Specification rather than deferring to CTS 3.0.3. In addition, it deletes the Action
to restore the LCO prior to entering MODE 4.

ITS 3.6.7 ACTION A
requires restoring the
shield building to
OPERABLE status
within 1 hour.

The purpose of CTS 3.0.3 is to place the unit outside the MODE of Applicability
within a reasonable amount of time in a controlled manner. CTS 3.6.1.7 is silent
on these actions, deferring to CTS 3.0.3 for the actions. This change is
acceptable because the ACTIONS specified in ITS 3.6.7 adopt ISTS structure for
placing the unit outside the MODE of Applicability without changing the time
specified to enter MODE 3 and MODE 5. In addition, deletion of the current
Action of CTS 3.6.1.7 is acceptable because CTS 3.0.4 (ITS LCO 3.0.4) already
precludes entering the MODE of Applicability when the LCO is not met.
Therefore, it is not necessary to include these requirements as specific actions in
ITS 3.6.7. This change is designated as administrative, because it does not
result in technical changes to the CTS.

MORE RESTRICTIVE CHANGES

Sequoyah Unit 1 and Unit 2 Page 1 of 5
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DISCUSSION OF CHANGES
ITS 3.6.7, SHIELD BUILDING

RELOCATED SPECIFICATIONS

None

REMOVED DETAIL CHANGES

LAO1

(Type 1 — Removing Details of System Design and System Description, Including
Design Limits) CTS 3.6.1.7 requires that the structural integrity of the shield
building be maintained at a level consistent with the acceptance criteria in

CTS 4.6.1.7. CTS 4.6.1.7 requires the structural integrity of the shield building to
be determined by a visual inspection of the exposed shield building interior and
exterior surfaces and verifying no apparent changes in concrete surface
appearance or other abnormal degradation. ITS LCO 3.6.7 requires the shield
building to be OPERABLE. This changes the CTS by moving the detail of what
constitutes shield building OPERABILITY to the Bases.

The removal of these details, related to system design, from the Technical
Specifications, is acceptable because this type of information is not necessary to
be included in the Technical Specifications to provide adequate protection of
public health and safety. The ITS retains the requirements that the shield
building be OPERABLE. Also, this changes is acceptable because the removed
information will be adequately controlled in the ITS Bases. Changes to the
Bases are controlled by the Technical Specifications Bases Control Program in
Chapter 5. This program provides for the evaluation of changes to the Bases to
ensure the Bases are properly controlled. This change is designated as a less
restrictive removal of detail change because information relating to system
design is being removed from the Technical Specifications.

Sequoyah Unit 1 and Unit 2 Page 2 of 5

Enclosure 2, Volume 11, Rev. 0, Page 339 of 724


Gregg
Cross-Out


Enclosure 2, Volume 11, Rev. 0, Page 340 of 724

DISCUSSION OF CHANGES
ITS 3.6.7, SHIELD BUILDING

LAO2 (Type 4— Removal of LCO, SR, or other TS Requirements to the TRM, UFSAR,
ODCM, NQAP, CLRT Program, IST Program, or ISI Program) CTS 4.6.1.7
requires the structural integrity of the shield building to be determined by a visual
inspection of the exposed shield building interior and exterior surfaces and
verifying no apparent changes in concrete surface appearance or other abnormal
degradation. ITS SR 3.6.7.3 includes the shield building structural integrity visual
inspection verification of exfjosed interior and exterior surfaces, but does not
include the details of what the inspection entails. This changes the CTS by

@ moving the details of the shield building inspection to the TS Bases.

The removal of these details, which are related to methods of surveillance test
performance, from the Technical Specifications, is acceptable because this type
of information is not necessary to be included in the Technical Specifications to
provide adequate protection of public health and safety. The ITS retains the
requirements for verifying integrity of the shield building. Also, this changes is
acceptable because the removed information will be adequately controlled in the
ITS Bases. Changes to the Bases are controlled by the Technical Specifications
Bases Control Program in Chapter 5. This program provides for the evaluation of
changes to the Bases to ensure the Bases are properly controlled. This change
is designated as a less restrictive removal of detail change because information
relating to methods of surveillance test performance is being removed from the
Technical Specifications.

LAO3

Sequoyah Unit 1 and Unit 2 Page 3 of 5
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DISCUSSION OF CHANGES
ITS 3.6.7, SHIELD BUILDING

a. The door in each access opening is closed except

when the access opening is being used for normal
transit entry and exit; and

LAO4 (Type 2 — Removing Descriptions of System Opergfion) CTS 1.30 states, in part,
"SHIELD BUILDING INTEGRITY shall exist when: c. The sealing mechanism
associated with each penetration (e.g., welds, bellows, or 0-rings) is OPERABLE.
ITS 3.6.7 states "The shield building shall be OPERABLE." This changes the
CTS by moving the reference to,penetration sealing mechanism requirements to

the Bases. the shield building access door requirements and

The removal of these details, which are related to system operation, from the
Technical Specifications is acceptable, because this type of information is not
necessary to be included in the Technical Specifications to provide adequate
protection of public health and safety. The ITS retains the requirement for the
shield building to be OPERABLE and the relocated material describes aspects of
OPERABILITY. In addition, the ITS retains the requirement to perform a shield
puilding annulus drawdown test, which would provide verification that the
penetration sealing mechanisms are OPERABLE. Also, this change is
acceptable, because the removed information will be adequately controlled in the
ITS Bases. Changes to the Bases are controlled by the Technical Specification
Bases Control Program in Chapter 5. This program provides for the evaluation of
changes to ensure the Bases are properly controlled. This change is designated
as a less restrictive removal of detail change because information relating to
system operation is being removed from the Technical Specifications.

LESS RESTRICTIVE CHANGES

Sequoyah Unit 1 and Unit 2 Page 4 of 5
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DISCUSSION OF CHANGES
ITS 3.6.7, SHIELD BUILDING

Sequoyah Unit 1 and Unit 2 Page 5 of 5
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Improved Standard Technical Specifications (ISTS) Markup
and Justification for Deviations (JFDs)
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CTS

3.6.1.7

Applicability

A02

DOC 64

DOC A02
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Shield Building {Bualand-lce-Condenser)
3.6 @
3.6 CONTAINMENT SYSTEMS

3.6.8 Shield Building (Bualand-lce-Condenser)

LCO 3.6.8 The shield building shall be OPERABLE. @
: T X

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Shield building A1 Restore shield building to 24—heu|:s @
inoperable. OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

Mest] 3.6.8-1 Rev—4-
[% Q0
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@)

The access doWed for normal transitentry and exit.

Insert Page 3.6.7-1
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CTS Shield Building {Bualand-lce-Condenser)
3.6.8
®
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
poc ot SR 36.89 . . . . (314
! OR
ln-accordance
with-the
Surveilllanece
Fregueney
Centrel Program-
46.1.7 SR 3.6.8.3 I Verify shield building structural integrity by During shutdown
performing a visual inspection of the*exposed for SR 3.6.1.1
interior and exterior surfaces of the shield building. Type A tests }

48} monthson-a
STAGGERED
FESTBASISfor
each-Shield
Slosmus Somlon
train
OR
lr-accerdance
with-the
Surveillance
Eregqueney
Centrel-Pregram-

7 O FF 0z Qg

SEQUOYAH UNIT 1

STS 3.6.8-2 Rev—4-
% _Amendment XXX @@
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CTS Shield Building {Bualand-lce-Condenser)

3.6 @

3.6 CONTAINMENT SYSTEMS

3.6.8 Shield Building (Bualand-lce-Condenser)

36.1.7 LCO 3.6.8 The shield building shall be OPERABLE. @
= w X

Applicability  APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS
AO2 CONDITION REQUIRED ACTION COMPLETION TIME
o o ©

DOC 64 A. Shield building A.1 Restore shield building to 24-heurs

inoperable. OPERABLE status.
DOC A02 B. Required Action and B.1 Be in MODE 3. 6 hours

associated Completion

Time not met. AND

B.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SEQUOYAH UNIT 2

3.6.8-1 Rev—4-
& 00
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The accessdepened for noWnd exit.
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CTS Shield Building {Bualand-lce-Condenser)

SURVEILLANCE REQUIREMENTS (continued)

3.6 @

SURVEILLANCE

FREQUENCY

%

acsess-epeningis-clesed:
OR
iraceordance (9
with-the
Surveillanece
Fregueney
Contotprogram} R
4617 SR 3.6.8.3 I Verify shield building structural integrity by During shutdown @
performing a visual inspection of the*exposed for SR 3.6.1.1 @
interior and exterior surfaces of the shield building. Type A tests }
Vorifv the-shicld_buildi I intained [{48] I N
) ; o TEST BASIS f
”.ate' gauge in-the anfy Ius_by oRe Sl"e_ld Building h Shicld
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STS 3.6.[22
Enclosure 2, Volume 11, Rev. 0, Page 349 o

Beoy-
Amendment XXX @@
/l


Gregg
Cross-Out

Gregg
Cross-Out

Gregg
Cross-Out

Gregg
Cross-Out

Gregg
Cross-Out

Gregg
Line

Gregg
Line

Gregg
Text Box
5

Gregg
Oval

Gregg
Cross-Out

Gregg
Callout
1

Gregg
Line

Gregg
Cross-Out

Gregg
Cross-Out

Gregg
Cross-Out

Gregg
Cross-Out

Gregg
Cross-Out

Gregg
Cross-Out

Gregg
Line

Gregg
Line

Gregg
Line

Gregg
Line

Gregg
Text Box
6

Gregg
Oval


Enclosure 2, Volume 11, Rev. 0, Page 350 of 724

JUSTIFICATION FOR DEVIATIONS
ITS 3.6.7, SHIELD BUILDING

1. The heading and title for ISTS 3.6.8 include the parenthetical expression (Dual and
Ice Condenser). This identifying information is not included in the Sequoyah Nuclear
(SQN) ITS. This information is provided in the NUREG to assist in identifying the
appropriate Specifications to be used as a model for a plant-specific ITS conversion,
but serves no purpose in a plant-specific implementation. Therefore, necessary
editorial changes were made. In addition, SQN design does not include the Spray
Additive System (ISTS 3.6.7). Therefore, ISTS 3.6.7 is not included in the SQN ITS
and ISTS 3.6.8 is renumbered as ITS 3.6.7.

2. Changes are made (additions, deletions, and/or changes) to the ISTS which reflect
the plant-specific nomenclature, number, reference, system description, analysis, or
licensing basis description.

3. SNRASIAS i RO A vV
‘H The Completion Time associated with ISTS 3.6.8, Required Action A.1 is modified

L from 24 hours to 1 hour to reflect the SQN current licensing basis as described in
’ Discussion of Change A02.

4. The ISTS contains bracketed information and/or values that are generic to
Westinghouse vintage plants. The brackets are removed and the proper plant
specific information/value is inserted to reflect the current licensing basis.

" __-. (ISTS SR 3.6.8.4 verifies that the Shield Building Air Cleanup System can maintain a
~» .. Negative pressure within the shield building following a start signal. In the SQN ITS,
the ol this Surveillance is moved to ITS 3.6.10, "Emergency Gas Treatment System

C (EGTS) Air Cleanup Subsystem," (ISTS 3.6.13) consistent with the SQN current
7 Technical Specifications.

ISTS SR 3.6.8.1 and SR 3.6.8.2 are not included in SQN ITS 3.6.7
because theses Surveillances are not included in the SQN current
Technical Specifications. As a result, ISTS SR 3.6.8.3 is renumbered to
ITS SR 3.6.7.1.

Sequoyah Unit 1 and Unit 2 Page 1 of 1
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Improved Standard Technical Specifications (ISTS) Bases
Markup and Bases Justification for Deviations (JFDs)
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Shield Building (Bualand-lce-Condenser)

B3.6.8 @
B 3.6 CONTAINMENT SYSTEMS

B 3.6.8 Shield Building (Dual-and lee Condenser) } 0
BASES

BACKGROUND The shield building is a concrete structure that surrounds the steel
containment vessel. Between the containment vessel and the shield
building inner wall is an annular space that collects containment leakage
that may occur following a loss of coolant accident (LOCA). This space
also allows for periodic inspection of the outer surface of the steel
containment vessel.

¢—[Emergency Gas Treatment System (EGTS)}
The Shield-Building-AirCleanup-System(SBACS) establishes a negative
pressure in the annulus between the shield building and the steel
containment vessel. Filters in the system then control the release of
radioactive contaminants to the environment. The shield building is
required to be OPERABLE to ensure retention of containment leakage
and proper operation of the SBACS:

Air Cleanup Subsystem

APPLICABLE The design basis for shield building OPERABILITY is a LOCA.
SAFETY Maintaining shield building OPERABILITY ensures that the release of
ANALYSES radioactive material from the containment atmosphere is restricted to

those leakage paths and associated leakage rates assumed in the
accident analyses.

ggAir Cleanup Subsystem §
The shield building satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO @éhield building OPERABILITY must be maintained to ensure proper
operation of the*SBACSYand to limit radioactive leakage from the
containment to those paths and leakage rates assumed in the accident

analyses.
A

APPLICABILITY Maintaining shield building OPERABILITY prevents leakage of radioactive
material from the shield building. Radioactive material may enter the
shield building from the containment following a LOCA. Therefore, shield
building OPERABILITY is required in MODES 1, 2, 3, and 4 when a
steam line break, LOCA, or rod ejection accident could release
radioactive material to the containment atmosphere.

In MODES 5 and 6, the probability and consequences of these events are
low due to the Reactor Coolant System temperature and pressure
limitations in these MODES. Therefore, shield building OPERABILITY is
not required in MODE 5 or 6.

SEQUOYAH UNIT 1F 7 LMJ—#
Westinghouse STS B 3.6.4-1 Rev4. (2)(1)
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@ INSERT 1

is a system common to Units 1 and 2 consisting of two subsystems:
a. annulus vacuum control subsystem, and

b. air cleanup subsystem.

The annulus vacuum control subsystem is used during normal operation to establish and
maintain a negative pressure in the annulus space. The annulus vacuum control subsystem
does not perform any safety function.

The air cleanup subsystem operates during a LOCA to establish and maintain a negative
annulus pressure of at least 0.5 inches water gauge. Filters in the subsystem then control the
release of radioactive contaminates to the environment. The EGTS air cleanup subsystem
OPERABILITY requirements are specified in LCO 3.6.10, “Emergency Gas Treatment System
(EGTS) Air Cleanup Subsystem.”

®INSERT 12

The isolation devices for the penetrations in the shield building boundary are a part of the shield
building leak tight barrier. To maintain the shield building boundary leak tight, the sealing
mechanism associated with each penetration (e.g., welds, bellows, or O-rings) are required to
be OPERABLE. Access to the annulus area of the shield building is provided via the reactor
building access room door and the water tight annulus access door located on 690 ft. elevation.
During normal operation, these doors provide personnel and equipment access to the shield
building annulus area and are equipped with electrical interlocks to assure that one door is
always closed. Access to the annulus area is also provided via equipment hatches, which are
typically not used during plant operation.

®INSERT 23

To maintain a leak tight barrier in the shield building: the door in each access opening must be
closed except when the access opening is being used for normal transit entry and exit; and the
sealing mechanisms assomated with each penetratlon (e g, welds beIIows or O-rings) are
OPERABLE. .

Insert Page B 3.6.7-1
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Shield Building (Bualand-lce-Condenser)

B 3.6.8 @

BASES

ACTIONS A1l

In the event shield building OPERABILITY is not maintained, shield
building OPERABILITY must be restored within 24-heurs. Fwenty-four
This specified time period ) heurs is a reasonable Completion Time considering|the limited leakage

is also consistent with the 4 design of containment and the low probability of a Design Basis Accident @
ACTIONS of LCO 3.6.1, occurring during this time period.
“Containment,” which

requires the containment

be restored to B.1and B.2

OPERABLE status within
1 hour. If the shield building cannot be restored to OPERABLE status within the

required Completion Time, the plant must be brought to a MODE in which
the LCO does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 6 hours and to MODE 5 within

36 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from full
power conditions in an orderly manner and without challenging plant

1 hour. One hour

systems.
SURVEILLANCE [eR36.81
REQUIREMENTS ﬁ

©

SEQUOYAH UNIT 1F 7 MJ—;
Westinghouse STS B 3.6.4-2 Rev4. (2)(1)

Enclosure 2, Volume 11, Rev. 0, Page 354 of 724


Gregg
Cross-Out

Gregg
Cross-Out

Gregg
Cross-Out

Gregg
Text Box
3

Gregg
Oval

Gregg
Line

Gregg
Line

Gregg
Line

Gregg
Callout
1 hour.  One hour

Gregg
Callout
This specified time period is also consistent with the ACTIONS of LCO 3.6.1, “Containment,” which requires the containment be restored to OPERABLE status within 1 hour.

Gregg
Line

Gregg
Line

Gregg
Line

Gregg
Cross-Out

Gregg
Cross-Out

Gregg
Line

Gregg
Line

Gregg
Line

Gregg
Text Box
3

Gregg
Oval

Gregg
Cross-Out


Enclosure 2, Volume 11, Rev. 0, Page 355 of 724
Shield Building (Bualand-lce-Condenser)

B 3.6.8 @

BASES

SURVEILLANCE REQUIREMENTS (continued)

©

exterior surfaces and verification that no apparent changes in the
concrete surface appearance or other abnormal degradation will

This-SR-weuld give advance indication of gross deterioration of the %

1
n
{ SR 3.6.8.3 A visual inspection of the accessible shield building interior and} @@

concrete structural integrity of the shield building. The Frequency of this
SR is the same as that of SR 3.6.1.1. The verification is done during

shutdown. } @

SEQUOYAH UNIT 1F 7 Lw)ﬁ
Westinghouse STS B 3.6.4-3 Rev4. (2)(1)
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B3.6.8

Shield Building {Dual-and-lee Condenser) } @

BASES

SURVEILLANCE REQUIREMENTS (continued)

REFERENCES  None.
Westihghouse-STS B 3.6.8-4 Rev4o (2)(1)
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Shield Building (Bualand-lce-Condenser)

B3.6.8 @
B 3.6 CONTAINMENT SYSTEMS

B 3.6.8 Shield Building (Dual-and lee Condenser) } 0
BASES

BACKGROUND The shield building is a concrete structure that surrounds the steel
containment vessel. Between the containment vessel and the shield
building inner wall is an annular space that collects containment leakage
that may occur following a loss of coolant accident (LOCA). This space
also allows for periodic inspection of the outer surface of the steel
containment vessel.

¢—[Emergency Gas Treatment System (EGTS)}
The Shield-Building-AirCleanup-System{(SBACS)€stablishes a negative
pressure in the annulus between the shield building and the steel
containment vessel. Filters in the system then control the release of
radioactive contaminants to the environment. The shield building is
required to be OPERABLE to ensure retention of containment leakage
and proper operation of the SBACS:

Air Cleanup Subsystem

APPLICABLE The design basis for shield building OPERABILITY is a LOCA.
SAFETY Maintaining shield building OPERABILITY ensures that the release of
ANALYSES radioactive material from the containment atmosphere is restricted to

those leakage paths and associated leakage rates assumed in the
accident analyses.

g Air Cleanup Subsystem §
The shield building satisfieS/ériterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO @éhield building OPERAI%ZATY must be maintained to ensure proper
operation of the"SBACS"and to limit radioactive leakage from the
containment to those paths and leakage rates assumed in the accident

analyses.
T

APPLICABILITY Maintaining shield building OPERABILITY prevents leakage of radioactive
material from the shield building. Radioactive material may enter the
shield building from the containment following a LOCA. Therefore, shield
building OPERABILITY is required in MODES 1, 2, 3, and 4 when a
steam line break, LOCA, or rod ejection accident could release
radioactive material to the containment atmosphere.

In MODES 5 and 6, the probability and consequences of these events are
low due to the Reactor Coolant System temperature and pressure
limitations in these MODES. Therefore, shield building OPERABILITY is
not required in MODE 5 or 6.

SEQUOYAH UNIT 2F 7 LMJ—#
Westinghouse STS B 3.6.4-1 Rev4. (2)(1)
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@ INSERT 1

is a system common to Units 1 and 2 consisting of two subsystems:
a. annulus vacuum control subsystem, and

b. air cleanup subsystem.

The annulus vacuum control subsystem is used during normal operation to establish and
maintain a negative pressure in the annulus space. The annulus vacuum control subsystem
does not perform any safety function.

The air cleanup subsystem operates during a LOCA to establish and maintain a negative
annulus pressure of at least 0.5 inches water gauge. Filters in the subsystem then control the
release of radioactive contaminates to the environment. The EGTS air cleanup subsystem
OPERABILITY requirements are specified in LCO 3.6.10, “Emergency Gas Treatment System
(EGTS) Air Cleanup Subsystem.”

®INSERT 12

The isolation devices for the penetrations in the shield building boundary are a part of the shield
building leak tight barrier. To maintain the shield building boundary leak tight, the sealing
mechanism associated with each penetration (e.g., welds, bellows, or O-rings) are required to
be OPERABLE. Access to the annulus area of the shield building is provided via the reactor
building access room door and the water tight annulus access door located on 690 ft. elevation.
During normal operation, these doors provide personnel and equipment access to the shield
building annulus area and are equipped with electrical interlocks to assure that one door is
always closed. Access to the annulus area is also provided via equipment hatches, which are
typically not used during plant operation.

®INSERT 23

To maintain a leak tight barrier in the shield building: the door in each access opening must be
closed except when the access opening is being used for normal transit entry and exit; and the
sealing mechanisms assomated with each penetratlon (e g, welds beIIows or O-rings) are
OPERABLE. .

Insert Page B 3.6.7-1
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BASES

Shield Building (Bualand-lce-Condenser)
B 3.6.8

ACTIONS

This specified time period
is also consistent with the
ACTIONS of LCO 3.6.1,
“Containment,” which

requires the containment
be restored to
OPERABLE status within
1 hour.

A1l
In the event shield building OPERABILITY is not maintained, shield
building OPERABILITY must be restored within
heurs is a reasonable Completion Time consideri g the I|m|ted leakage

design of containment and the low probability of a |Design Basis Accident
occurring during this time period.

1 hour. One hour

B.1 and B.2

If the shield building cannot be restored to OPERABLE status within the

required Completion Time, the plant must be brought to a MODE in which
the LCO does not apply. To achieve this status, the plant must be _
brought to at least MODE 3 within 6 hours and to MODE 5 within

36 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from full

power conditions in an orderly manner and without challenging plant
systems.

SURVEILLANCE
REQUIREMENTS

©

SEQUOYAH UNIT 2 |

B3.6.48-2

Rev 4.
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Shield Building (Bualand-lce-Condenser)

B 3.6.8 @

BASES

SURVEILLANCE REQUIREMENTS (continued)

©

exterior surfaces and verification that no apparent changes in the
concrete surface appearance or other abnormal degradation will

1
n
{ SR 3.6.8.3 A visual inspection of the accessible shield building interior and}

This-SR-weuld give advance indication of gross deterioration of the
concrete structural integrity of the shield building. The Frequency of this
SR is the same as that of SR 3.6.1.1. The verification is done during
shutdown. }

ch:ge

SEQUOYAH UNIT 2F 7 Lw)ﬁ
Westinghouse STS B 3.6.4-3 Rev4. (2)(1)
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B3.6.8

Shield Building {Dual-and-lee Condenser) } @

BASES

SURVEILLANCE REQUIREMENTS (continued)

REFERENCES  None.
Westihghouse-STS B 3.6.8-4 Rev4o (2)(1)
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JUSTIFICATION FOR DEVIATIONS
ITS 3.6.7 BASES, SHIELD BUILDING

1. The heading and title for ISTS 3.6.8 include the parenthetical expression (lce
Condenser). This identifying information is not included in the Sequoyah Nuclear
(SQN) ITS. This information is provided in the NUREG to assist in identifying the
appropriate Specifications to be used as a model for a plant-specific ITS conversion,
but serves no purpose in a plant-specific implementation. Therefore, necessary
editorial changes were made. In addition, SQN design does not include the Spray
Additive System (ISTS 3.6.7). Therefore, ISTS 3.6.7 is not included in the SQN ITS
and ISTS 3.6.8 is renumbered as ITS 3.6.7.

2. Changes are made (additions, deletions, and/or changes) to the ISTS Bases which
reflect the plant-specific nomenclature, number, reference, system description,
analysis, or licensing basis description.

3. Changes have been made to be consistent with changes made to the Specification.

4. The ISTS contains bracketed information and/or values that are generic to all
Westinghouse vintage plants. The brackets are removed and the proper plant
specific information/value is changed to reflect the current licensing basis.

6. The Reviewer's Note has been deleted. This information is for the NRC reviewer to
be keyed into what is needed to meet this requirement. This Note is not meant to be
retained in the final version of the plant specific submittal.

8. Changes are made to include details moved from the Current Technical
@—ﬂ Specifications to the Bases.
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ATTACHMENT 10

ITS 3.6.10, EMERGENCY GAS TREATMENT SYSTEM (EGTS)
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ITs ITS 3.6.10

CONTAINMENT SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

C. After every 720 hours of charcoal adsorber operation by verifying within 31 days after
removal that a laboratory analysis of representative carbon sample obtained in accordance{
with Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2, March
1978, shows the methyl iodide penetration less than 2.5% when tested in accordance with ‘
ASTM D3803-1989 at a temperature of 30°C (86°F) and a relative humidity of 70%.

[ d ith the Surveill
maws 4 Aueasmneeper%mmby% s s |
. Verifying that the pressure drop across the combined HEPA filters and charcoal {See |Ts]
adsorber banks is less than 5 inches Water Gauge while operating the filter train at a| | 559
flow rate of 4000 cfm + 10%.

g_{an actual or simulated}
Verifying that the filter train starts on i i ion Fest Signal.

Verify the operation of the filter cooling bypass valves. LAO1

See ITS
5.5.9

INSERT 1

SR 3.6.10.3

SR 3.6.10.6 3.

4. \‘VIVerifying that each system produces a negative pressure of greater than or equal to| [ e ifs
0.5 inches W. G. in the annulus within 1 minute after a start signal. )

e. After each complete or partial replacement of a HEPA filter bank by verifying that the HEPA
filter banks remove greater than or equal to 99.95% of the DOP when they are tested in-
place in accordance with ANSI N510-1975 while operating the system at a flow rate of

4000 cfm + 10%. {See ITS}

55.9

f. After each complete or partial replacement of a charcoal adsorber bank by verifying that the
charcoal adsorbers remove greater than or equal to 99.95% of a halogenated hydrocarbon
refrigerant test gas when they are tested in-place in accordance with ANSI N510-1975 while
operating the system at a flow rate of 4000 cfm = 10%.

November 2, 2000
SEQUOYAH - UNIT 1 3/4 6-14 Amendment No. 21, 88, 103, 263
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ITs ITS 3.6.10

CONTAINMENT SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

C. After every 720 hours of charcoal adsorber operation by verifying within 31 days after removal
that a laboratory analysis of representative carbon sample obtained in accordance with {

See ITS}
5.5.9
Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2, March 1978, shows the methyl

iodide penetration less than 2.5% when tested in accordance with ASTM D3803-1989 at a
temperature of 30°C (86° F) and a relative humidity of 70%.

In accordance with the Surveillance
SR 3.6.10.3 d. Atleastonce per 18-menths by Frequency Control Program }
SR 3.6.10.4

Verifying that the pressure drop across the combined HEPA filters and charcoal adsorber {See 'gS}
banks is less than 5 inches Water Gauge while operating the filter train at a flow rate of o5
4000 cfm + 10%.

an actual or simulated]
Verifying that the filter train starts on A i i ion Fest-Signal.

Verify the operation of the filter cooling bypass valves. ‘ LAO1

4. Verifying that each system produces a negative pressure of greater than or equal to 0.5

inches W.G. in the annulus within 1 minute after a start signal.

SR 3.6.10.

SR 3.6.10.4 3.

e. After each complete or partial replacement of a HEPA filter bank by verifying that the HEPA filter
banks remove greater than or equal to 99.95% of the DOP when they are tested in-place in
accordance with ANSI N510-1975 while operating the system at a flow rate of 4000 cfm + 10%. {See ITS}

5.5.9

f. After each complete or partial replacement of a charcoal adsorber bank by verifying that the
charcoal adsorbers remove greater than or equal to 99.95% of a halogenated hydrocarbon
refrigerant test gas when they are tested in-place in accordance with ANSI N510-1975 while
operating the system at a flow rate of 4000 cfm + 10%.

November 2, 2000
SEQUOYAH - UNIT 2 3/4 6-14 Amendment No. 11, 77, 92, 254
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ITS 3.6.10

DEFINITIONS

RATED THERMAL POWER (RTP)

1.27 RATED THERMAL POWER (RTP) shall be a total reactor core heat transfer rate to the reactor
coolant of 3455 MWH1.

REACTOR TRIP SYSTEM (RTS) RESPONSE TIME

1.28 The REACTOR TRIP SYSTEM RESPONSE TIME shall be the time interval from when the See ITS
monitored parameter exceeds its (RTS) trip setpoint at the channel sensor until loss of stationary gripper Chf%ter

coil voltage. The response time may be measured by means of any series of sequential, overlapping, or
total steps so that the entire response time is measured. In lieu of measurement, response time may be

verified for selected components provided that the components and the methodology for verification have
been previously reviewed and approved by NRC.

REPORTABLE EVENT

1.29 DELETED

SHIELD BUILDING INTEGRITY

1.30 SHIELD BUILDING INTEGRITY shall exist when:

(See ITS
Chapter
L 1.0

a. The door in each access opening is closed except when the access opening is being Seo 7S
used for normal transit entry and exit. —36.7
b. The emergency gas treatment system is OPERABLE.
C. The sealing mechanism associated with each penetration (e.g., welds, bellows or { See ITS]
O-rings) is OPERABLE. 367
SHUTDOWN MARGIN
1.31 SHUTDOWN MARGIN shall be the instantaneous amount of reactivity by which the reactor is
subcritical or would be subcritical from its present condition assuming all full length rod cluster assemblies
(shutdown and control) are fully inserted except for the single rod cluster assembly of highest reactivity See TS
worth which is assumed to be fully withdrawn. {Cf;pter]
1.0
SITE BOUNDARY
1.32 The SITE BOUNDARY shall be that line beyond which the land is not owned, leased, or otherwise
controlled by the licensee.

August 2, 2006
SEQUOYAH - UNIT 2 1-6 Amendment No. 63, 132, 146, 242, 264, 267,
284, 298
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DISCUSSION OF CHANGES
ITS 3.6.10, EMERGENCY GAS TREATMENT SYSTEM (EGTS)

the Bases. The additional allowance to test EGTS train actuation on an actual or
simulated actuation signal is discussed in DOC L02.

The removal of these details, which are related to system design, from the
Technical Specifications is acceptable, because this type of information is not
necessary to be included in the Technical Specifications to provide adequate
protection of public health and safety. The ITS retains the requirement that two
emergency gas treatment system trains shall be OPERABLE, and verifies that
each train starts on a valid signal. This change is acceptable, because the
removed information will be adequately controlled in the ITS Bases. Changes to
the Bases are controlled by the Technical Specification Bases Control Program
in Chapter 5. This program provides for the evaluation of changes to the Bases
to ensure the Bases are properly controlled. This change is designated as a less
restrictive removal of detail change, because information relating to system
design is being removed from the Technical Specifications.

(Type 5 — Removal of SR Frequency to the Surveillance Frequency Control
Program) CTS 4.6.1.8 requires each EGTS cleanup subsystem to be operated
for at least 10 hours with the heaters on at least once per 31 days. ITS

SR 3.6.10.1 requires a similar Surveillance and specifies the periodic Frequency
as, "In accordance with the Surveillance Frequency Control Program.”

CTS 4.6.1.8.b.3 requires, in part, verification of each EGTS cleanup subsystem
flow rate every 18 months. ITS SR 3.6.10.5 requires the same verification and
specifies the periodic Frequency as, "In accordance with the Surveillance
Frequency Control Program." CTS 4.6.1.8.d.2 requires verification that each
EGTS cleanup subsystem filter train starts on a Phase A containment isolation
Test signal at least once per 18 months. ITS SR 3.6.10.3 requires a similar
verification and specifies the periodic Frequency as, "In accordance with the
Surveillance Frequency Control Program." CTS 4.6.1.8.d.3 requires verification
that the EGTS cleanup subsystem filter cooling bypass valves operate at least
one per 18 months. ITS SR 3.6.10.4 requires a similar verification and specifies
the periodic Frequency as, "In accordance with the Surveillance Frequency
Control Program.", This changes the CTS by moving the specified Frequencies
for these SRs and associated Bases to the Surveillance Frequency Control
Program.

The removal of these details related to Surveillance Requirement Frequencies
from the Technical Specifications is acceptable, because this type of information
is not necessary to be included in the Technical Specifications to provide
adequate protection of public health and safety. The existing Surveillance
Frequencies are removed from Technical Specifications and placed under
licensee control pursuant to the methodology described in NEI 04-10. A new
program (Surveillance Frequency Control Program) is being added to the
Administrative Controls section of the Technical Specifications describing the
control of Surveillance Frequencies. The surveillance test requirements remain
in the Technical Specifications. The control of changes to the Surveillance
Frequencies will be in accordance with the Surveillance Frequency Control
Program. The Program shall ensure that Surveillance Requirements specified in
the Technical Specifications are performed at intervals sufficient to assure the
associated Limiting Conditions for Operation are met. This change is designated

Sequoyah Unit 1 and Unit 2 Page 2 of 5
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CTS 4.6.1.8.d.4 requires verification that each EGTS Air Cleanup Subsystem train produces a
negative pressure within limits in the annulus within 1 minute after a start signal. ITS SR
3.6.10.6 requires a similar verification and specifies the periodic Frequency as, "In accordance
with the Surveillance Frequency Control Program." The change to CTS 4.6.1.8.d.4 to perform
the Surveillance on a STAGGERED TEST BASIS is discussed in DOC LO05.

Insert Page 2 of 5
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DISCUSSION OF CHANGES
ITS 3.6.10, EMERGENCY GAS TREATMENT SYSTEM (EGTS)

the Surveillances for the two fans can be larger or smaller under the ITS than
under the CTS.

L04  (Category 6 — Relaxation of Surveillance Requirement Acceptance Criteria) CTS
4.6.1.8.a requires the periodic operation of each EGTS train for at least 10 hours
with the heaters on. ITS SR 3.6.10.1 requires the periodic operation of each
EGTS train for at least 15 continuous minutes with the heaters on. This changes
the CTS by reducing the amount of time each EGTS train is required to be
operated.

The purpose of CTS 4.6.1.8.a is to periodically verify that each train of EGTS can
operate properly. The requirement to operate each train for at least 10 hours per
month with the heaters on in order to reduce the buildup of moisture on the
adsorbers and HEPA filters was derived from the guidance provided in
Regulatory Guide (RG) 1.52, "Design, Testing, and Maintenance Criteria for Post
Accident Engineered-Safety-Feature Atmosphere Cleanup System Air Filtration
and Adsorption Units of Light-Water-Cooled Nuclear Power Plants," Revision 2,
Regulatory Position 4.d. However, this was changed in RG 1.52, Revision 3.

RG 1.52, Revision 3, Regulatory Position 6.1 states, "Each ESF atmosphere
cleanup train should be operated continuously for at least 15 minutes each
month, with the heaters on (if so equipped), to justify the operability of the system
and all its components." The Ventilation Filter Testing Program (VFTP) also
requires that a laboratory test of a sample of the charcoal adsorber used in each
of the Engineered Safety Features (ESF) systems be tested in accordance with
ASTM D3803-1989. Generic Letter 99-02, "Laboratory Testing of Nuclear-Grade
Activated Charcoal," dated June 3, 1999, informed licensees that the use of any
standard other than ASTM D3803-1989 to test the charcoal sample may result in
an overestimation of the capability of the charcoal to adsorb radioiodine. As a
result, TVA requested license amendments to the Sequoyah Nuclear Plant
(SQN) Unit 1 and Unit 2 Technical Specifications to revise the required filter
testing to be in accordance with ASTM D3803-1989. The NRC approved the
SQN Unit 1 and Unit 2 license amendments on November 2, 2000 (ADAMS
Accession Number ML003766942). This change is acceptable because the
ASTM D3803-1989 Standard no longer requires operation for 10 hours utilizing
the heaters. This change is designated as less restrictive because less stringent
Surveillance Requirements are being applied in the ITS than were applied in the

Sequoyah Unit 1 and Unit 2 Page 5 of 5
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(Category 7 — Relaxation Of Surveillance Frequency) CTS 4.6.1.8.d.4 requires a
drawdown of the shield building annulus by each EGTS Air Cleanup Subsystem train to
within limits at least once per 18 months. ITS SR 3.6.10.6 requires a drawdown of the
shield building annulus to within limits "In accordance with the Surveillance Frequency
Control Program." The specified Surveillance Frequency that is being moved to the
Surveillance Frequency Control Program is "18 months on a STAGGERED TEST BASIS
for each EGTS Air Cleanup Subsystem train." This changes the CTS by allowing the
drawdown test for each EGTS Air Cleanup Subsystem train to be performed less
frequently. Moving the specified Surveillance Frequency to the Surveillance Frequency
Control Program is discussed in DOC LAOQ2.

The purpose of CTS 4.6.1.8.d.4 is to verify the integrity of the shield building boundary
by ensuring the shield building annulus can be rapidly drawn to a negative pressure of at
least 0.5 inches water gauge. Therefore, this is a test of shield building integrity and
does not need to be performed every 18 months using each EGTS Air Cleanup
Subsystem train. Staggering use of the EGTS Air Cleanup Subsystem trains every 18
months will ensure both trains are capable of performing the test. This change is
acceptable because performing the drawdown test using one train of EGTS Air Cleanup
Subsystem every 18 months will adequately verify shield building integrity.
OPERABILITY of the EGTS Air Cleanup Subsystem will be maintained through the
application of the other Surveillances of ITS 3.6.10. This change is designated as less
restrictive, because the shield building annulus drawdown Surveillance will be performed
less frequently with each EGTS Air Cleanup Subsystem train under the ITS than under
the CTS.

Insert Page 5 of 5
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Improved Standard Technical Specifications (ISTS) Markup
and Justification for Deviations (JFDs)
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CTs SBACS (Dual-and-lce- Condenser)
3.6.
Air Cleanup Subsystem
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
4.6.1.8.d.2 SR 3.6.43.3 Verify each SBACS train actuates on an actual or 48} menths
simulated actuation signal.
OR
Air Cleanup Subsystem
In accordance
with the
Surveillance
Frequency

Air Cleanup Subsystem

/7

Control Program }

EGTé
46.18d3 SR 3.6.43.4 I Verify each SBACS filtervbypass damper can be
opgned

. valve

Air Cleanup Subsystem

HA8}menths
oR

In accordance
with the
Surveillance
Frequency
Control
Program H

46.18b3 SR 3.6.143.5 Verify each SBACS ftrain flow rate is =[] cfm.

= 3600 and < 4400

INSERT 1

OR

In accordance
with the
Surveillance
Frequency
Control Program }

SEQUOYAH UNIT 1
MNactinaho 3.6.18-2

Rev-—40 (2)()
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CTS

4.6.1.8.d4

@ INSERT 1

3.6.10

SR 3.6.10.6

Verify the shield building can be maintained at a
negative pressure = 0.5 inch water gauge in the
annulus by one EGTS Air Cleanup Subsystem
train within 60 seconds after a start signal.

In accordance
with the
Surveillance
Frequency
Control Program

Insert Page 3.6.10-2
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CTS
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
4.6.1.8.d.2 SR 3.6.43.3 Verify each SBACS train actyates on an actual or 48} menths

simulated actuation signal.

Air Cleanup Subsystem

OR

In accordance
with the
Surveillance
Frequency

Air Cleanup Subsystem 3| Control Program } @

4.6.1.8.d.3 SR 3.6..4 I Verify each SBACS filtewbypass damper can be 48} months @@

opened.

oR ®

In accordance

with the
Surveillance
Frequency
Control @
Air Cleanup Subsystem 9 | Program
EGTS
46.1.8b3 SR 3.6.ﬁ.5 Verify each SBACS ftrain flow rate is =[] cfm. 48} months-ona @

STAGGERED

_236006nd54400 | ESI BAS|S %
OR
In accordance
with the
Surveillance

Frequency
Control Program } @

3.6.18-2 Rev—4.0 (2)(1)
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CTS

4.6.1.8.d4

@ INSERT 1

3.6.10

SR 3.6.10.6

Verify the shield building can be maintained at a
negative pressure = 0.5 inch water gauge in the
annulus by one EGTS Air Cleanup Subsystem
train within 60 seconds after a start signal.

In accordance
with the
Surveillance
Frequency
Control Program
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JUSTIFICATION FOR DEVIATIONS
ITS 3.6.10, EMERGENCY GAS TREATMENT SYSTEM (EGTS)

1. The ISTS 3.6.13 title "Shield Building Air Cleanup System (SBACS)" has been
changed to "Emergency Gas Treatment System (EGTS)" consistent with the
Sequoyah Nuclear Plant (SQN) site specific terminology. The heading for
ISTS 3.6.13 includes the parenthetical expression (Dual and Ice Condenser). This
identifying information is not included in the SQN ITS. This information is provided in
the NUREG-1431, Rev. 4.0 to assist in identifying the appropriate Specifications to
be used as a model for a plant-specific ITS conversion, but serves no purpose in a
plant-specific implementation. In addition, SQN design does not include the Spray
Additive System (ISTS 3.6.7) or the Hydrogen Mixing System (ISTS 3.6.9).
Therefore, ISTS 3.6.7 and ISTS 3.6.9 are not included in the SQN ITS and ISTS
3.6.13 is renumbered as ITS 3.6.10.

2. Changes are made (additions, deletions, and/or changes) to the ISTS which reflect
the plant-specific nomenclature, number, reference, system description, analysis, or
licensing basis description.

3. The ISTS contains bracketed information and/or values that are generic to
Westinghouse vintage plants. The brackets are removed and the proper plant
specific information/value is inserted to reflect the current licensing basis.

4. ISTSSR3.6.13.1, SR 3.6.13.3, SR 3.6.13.4, and SR 3.6.13.5 (ITS SR 3.6.10.1,
SR 3.6.10.3, SR 3.6.10.4, and SR 3.6.10.5, respectively) provide two options for
controlling the Frequencies of Surveillance Requirements. SQN is proposing to
control the Surveillance Frequencies for ITS SR 3.6.10.1, SR 3.6.10.3, SR 3.6.10.4,
and SR 3.6.10.5 under the Surveillance Frequency Control Program.

5. ITS SR 3.6.10.6 is added to reflect the requirements of
CTS 4.6.1.8.d.4. Changes associated with CTS 4.6.1.8.d.4 are
described in Discussion of Changes LA0O2 and L05. ITS SR
3.6.10.6 is also similar to the requirements of ISTS SR 3.6.8.4
but will not specify a flow rate for the EGTS Cleanup
Subsystem train. The current licensing basis for this
acceptance criteria is derived from the license amendment
requested by TVA and approved by the NRC on December 23,
1982.

Sequoyah Unit 1 and Unit 2 Page 1 of 1
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Improved Standard Technical Specifications (ISTS) Bases
Markup and Bases Justification for Deviations (JFDs)
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B 3.6 CONTAINMENT SYSTEMS

[
L Emergency Gas Treatment System (EGTS)%

Air Cleanup Subsystem
BASES ECTS

BACKGROUND The SBACS is required by 10 CFR 50, Appendix A, GDC 41,
"Containment Atmosphere Cleanup" (Ref. 1), to ensure that radioactive
materials that leak from the primary containment into the shield building
(secondary containment) following a Design Basis Accident (DBA) are
filtered and adsorbed prior to exhausting to the environment.

The containment has a secondary containment called the shield building,
which is a concrete structure that surrounds the steel primary
containment vessel. Between the containment vessel and the shield
building inner wall is an annular space that collects any containment
leakage that may occur following a loss of coolant accident (LOCA). This
space also allows for periodic inspection of the outer surface of the steel

containment vessel. Air Cleanup Subsystem

Ihe%BAGSestabhshe&&nega%w&press&r&mh&ann&ms—b
I L4 I ‘ eodi . . ironment.
Shield building OPERABILITY is required to ensure retention pf primary
containment leakage and proper operation of the . } @

EGTS
ists of two separate and redundant trains. Each train

mcludes a heater, [cooling-coils;} a prefilter, moisture separators, a high @

efficiency particylate air (HEPA) filter, an activated charcoal adsorber

section for removal of radioiodines, and a fan. Ductwork, valves and/or

dampers, and instrumentation also form part of the system. The moisture

separators function to reduce the moisture content of the airstream. A

second bank of HEPA filters follows the adsorber section to collect carbon

fines and provide backup in case of failure of the main HEPA filter bank.

Only the upstream HEPA filter and the charcoal adsorber section are

credited in the analysis. The system initiates and maintains a negative air

pressure in the shield building by means of filtered exhaust ventilation of

the shield building following receipt of a safety-injection{SH signal. The @

system is described in Reference 2. Phase A containment isolation |

Air Cleanup
Subsystem

The prefilters remove large particles in the air, and the moisture
separators remove entrained water droplets present, to prevent excessive
loading of the HEPA filters and charcoal absorbers. Heaters may be
included to reduce the relative humldlty of the airstream on systems that

operate in high humldlty ; }

produet]
Wesiinghouise STS B 3602 REv-4.0 00
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@ INSERT 1

The EGTS design consists of two subsystems common to both units. The annulus vacuum
control subsystem is used to establish and maintain a negative pressure within the secondary
containment annulus during normal plant operation{ren-safety-related). The annulus vacuum
control subsystem does not perform any safety function. The air cleanup subsystem is actuated
following a LOCA to maintain a negative pressure in the annulus area between the shield
building and the steel containment. Filters in the air cleanup subsystem then control the release
of radioactive contaminants to the environment. The air cleanup subsystem is the portion of
EGTS that performs a safety function and is required to be OPERABLE. OPERABILITY
requirements associated with the shield building are specified in LCO 3.6.7, “Shield Building.”

Enclosure 2, Volume 11, Rev. 1, Page 447 of 724



Enclosure 2, Volume 11, Rev. 0, Page 454 of 724

BASES

SURVEILLANCE REQUIREMENTS (continued)

REFERENCES 1. 10 CFR 50, Appendix A, GDC 41.

. 6.2
2. YFSAR, Section [8-5]. &

3. 'FSAR, Chapter [15].

4. Regulatory Guide 1.52, Revision {2}.

SEQUOYAH UNIT 1 Revision xxx
A,

Westinghouse-STS B 3.6.13-6 Reld0 (2)(1)
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@ INSERT 4
SR 3.6.10.6

The EGTS Air Cleanup Subsystem produces a negative pressure to prevent leakage from the
shield building. This Surveillance verifies that the shield building can be rapidly drawn down to
- 0.5 inch water gauge in the annulus. This test is used to ensure shield building boundary
integrity. Establishment of this pressure is confirmed by this SR, which demonstrates that the
shield building can be drawn down to a negative pressure of 2 0.5 inches of water gauge in the
annulus in < 60 seconds using one EGTS Air Cleanup Subsystem train. The time limit ensures
that no significant quantity of radioactive material leaks from the shield building prior to
developing the negative pressure. Since this Surveillance is a shield building boundary integrity
test, it does not need to be performed with each EGTS Air Cleanup Subsystem train; thus, this
Surveillance is performed on a STAGGERED TEST BASIS. The primary purpose of this SR is
to ensure shield building integrity. The secondary purpose of this SR is to ensure that the
EGTS Air Cleanup Subsystem train being tested functions as designed. Upon failure to meet
this SR, the leak tightness of the shield building must be immediately assessed to determine the
impact on the OPERABILITY of the shield building. If a negative pressure of =2 0.5 inch water
gauge cannot be maintained in the annulus by either EGTS Air Cleanup Subsystem train (i.e.,
loss of shield building safety function), the shield building must be declared inoperable and
ACTIONS of LCO 3.6.7 performed in accordance with LCO 3.0.6 and Specification 5.5.13,
“Safety Function Determination Program (SFDP).”

The Surveillance Frequency is controlled under the Surveillance Frequency Control Program.
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B 3.6 CONTAINMENT SYSTEMS

[
L Emergency Gas Treatment System (EGTS)%

Air Cleanup Subsystem
BASES ECTS

BACKGROUND The SBACS is required by 10 CFR 50, Appendix A, GDC 41,
"Containment Atmosphere Cleanup" (Ref. 1), to ensure that radioactive
materials that leak from the primary containment into the shield building
(secondary containment) following a Design Basis Accident (DBA) are
filtered and adsorbed prior to exhausting to the environment.

The containment has a secondary containment called the shield building,
which is a concrete structure that surrounds the steel primary
containment vessel. Between the containment vessel and the shield
building inner wall is an annular space that collects any containment
leakage that may occur following a loss of coolant accident (LOCA). This
space also allows for periodic inspection of the outer surface of the steel

containment vessel. Air Cleanup Subsystem
hen ol-the release-of radioactive-contaminants-to-the-enyironment:

Shield building OPERABILITY is required to ensure retention pf primaryI
containment leakage and proper operation of the

EGTS EGTS }
The 8&% co%éists of two separate and redundant trains. Each train
includes a heategr, {cooling-coils;] a prefilter, moisture separators, a high @

Air Cleanu efficiency particullate air (HEPA) filter, an activated charcoal adsorber
Subs stemp section for removal of radioiodines, and a fan. Ductwork, valves and/or
y dampers, and instrumentation also form part of the system. The moisture

separators function to reduce the moisture content of the airstream. A
second bank of HEPA filters follows the adsorber section to collect carbon
fines and provide backup in case of failure of the main HEPA filter bank.
Only the upstream HEPA filter and the charcoal adsorber section are
credited in the analysis. The system initiates and maintains a negative air
pressure in the shield building by means of filtered exhaust ventilation of

the shield building following receipt of a safety-injection{SH signal. The @

system is described in Reference 2. Phase A containment isolation |

The prefilters remove large particles in the air, and the moisture
separators remove entrained water droplets present, to prevent excessive
loading of the HEPA filters and charcoal absorbers. Heaters may be
included to reduce the relative humidity of the airstream on systems that

operate in high humidity. i ; }
h | _ e .

(®

Wesiinghouise STS B 3602 REv-4.0 00
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@ INSERT 1

The EGTS design consists of two subsystems common to both units. The annulus vacuum
control subsystem is used to establish and maintain a negative pressure within the secondary
containment annulus during normal plant operation{ren-safety-related). The annulus vacuum
control subsystem does not perform any safety function. The air cleanup subsystem is actuated
following a LOCA to maintain a negative pressure in the annulus area between the shield
building and the steel containment. Filters in the air cleanup subsystem then control the release
of radioactive contaminants to the environment. The air cleanup subsystem is the portion of
EGTS that performs a safety function and is required to be OPERABLE. OPERABILITY
requirements associated with the shield building are specified in LCO 3.6.7, “Shield Building.”

Enclosure 2, Volume 11, Rev. 1, Page 456 of 724
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BASES

SURVEILLANCE REQUIREMENTS (continued)

REFERENCES 1. 10 CFR 50, Appendix A, GDC 41.

. 6.2
2. YFSAR, Section [8-5]. &

3. 'FSAR, Chapter [15].

©O]C,

4. Regulatory Guide 1.52, Revision {2}.

SEQUOYAH UNIT 2 Revision xxx
A,

Westinghouse-STS B 3.6.13-6 Reld0 (2)(1)
Enclosure 2, Volume 11, Rev. 0, Page 463 of 724
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@ INSERT 4
SR 3.6.10.6

The EGTS Air Cleanup Subsystem produces a negative pressure to prevent leakage from the
shield building. This Surveillance verifies that the shield building can be rapidly drawn down to
- 0.5 inch water gauge in the annulus. This test is used to ensure shield building boundary
integrity. Establishment of this pressure is confirmed by this SR, which demonstrates that the
shield building can be drawn down to a negative pressure of 2 0.5 inches of water gauge in the
annulus in < 60 seconds using one EGTS Air Cleanup Subsystem train. The time limit ensures
that no significant quantity of radioactive material leaks from the shield building prior to
developing the negative pressure. Since this Surveillance is a shield building boundary integrity
test, it does not need to be performed with each EGTS Air Cleanup Subsystem train; thus, this
Surveillance is performed on a STAGGERED TEST BASIS. The primary purpose of this SR is
to ensure shield building integrity. The secondary purpose of this SR is to ensure that the
EGTS Air Cleanup Subsystem train being tested functions as designed. Upon failure to meet
this SR, the leak tightness of the shield building must be immediately assessed to determine the
impact on the OPERABILITY of the shield building. If a negative pressure of =2 0.5 inch water
gauge cannot be maintained in the annulus by either EGTS Air Cleanup Subsystem train (i.e.,
loss of shield building safety function), the shield building must be declared inoperable and
ACTIONS of LCO 3.6.7 performed in accordance with LCO 3.0.6 and Specification 5.5.13,
“Safety Function Determination Program (SFDP).”

The Surveillance Frequency is controlled under the Surveillance Frequency Control Program.
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Licensee Response/NRC Response/NRC Question Closure

Id 426

NRC
Question CET003
Number

Select

Application Licensee Response

Attachment

1 CETO003 Second Response Attachment 1.pdf

Attachment
2

Response

statement This response supersedes the previous response to RAI
CETO003.

In response to CET003, the ITS submittal will be revised
to restore the current licensing basis as it pertains to
ITS 3.6.7, Shield Building. Specifically, ITS 3.6.7,
Condition A will be revised so that the Required Action
and Completion Time allows 1 hour for the restoration
of an inoperable shield building. ISTS SR 3.6.8.1 will be
deleted. ISTS SR 3.6.8.4 will be relocated to ITS 3.6.10,
Emergency Gas Treatment System (EGTS) Air Cleanup
Subsystem. Additionally, based on discussion with NRC
Staff during a public meeting on January 15, 2015, ITS
3.6.7 will be revised to include ISTS SR 3.6.8.2 and
retain the originally proposed note to allow the door
verified closed in ISTS SR 3.6.8.2 to be opened for
normal transit entry and exit.

Based on the discussion above, the following changes to
the ITS submittal will be necessary:

1. The CTS markups for the definition of CTS 1.30,
SHIELD BUILDING INTEGRITY, will be revised to
indicate the proper cross references in ITS. (Pages
14 and 32 of Enclosure 2, Volume 3)

2. The CTS markups (Pages 330 - 332 and 334 - 336 of
Enclosure 2, Volume 11) for ITS 3.6.7 will be revised
to:

a. reflect the ITS cross reference for CTS 4.6.1.7 is

https://members.excelservices.com/rai/index.php?requestType=arealtemPrint&itemId=426  3/17/2015
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ITS 3.6.7.2,

b. delete Discussion of Change (DOC) LO1 indicators,

c. extend the brackets associated with DOC A02 to
address the addition of proposed ACTION A,

d. delete the insert associated with proposed ITS SR
3.6.7.2,

e. reflect DOCs M0O1 and LAO3 are associated with
the addition of ITS SR 3.6.7.1 at a proposed
Frequency of 31 days,

f. delete DOC LAO3 and LO2 indicators associated
with CTS 4.6.1.8.d and Insert 1 because Insert 1
is deleted, and

g. reflect that CTS 4.6.1.8.d.4 is relocated to ITS
3.6.10 and delete ITS cross references to ITS
3.6.7.4.

3. ITS 3.6.7, DOC A02 will be revised to address
changes made to ITS 3.6.7 Condition A. (Page 338
of Enclosure 2, Volume 11)

4. ITS 3.6.7, DOC MO01 will be revised to reflect the
changes made to ITS SR 3.6.7.1. (Pages 338 and
339 of Enclosure 2, Volume 11)

5. ITS 3.6.7, DOC LAO2 will be revised to address ITS
SR 3.6.7.2. (Page 340 of Enclosure 2, Volume 11)

6. ITS 3.6.7, DOC LAO3 will be revised to address ITS
SR 3.6.7.1. (Pages 340 and 341 of Enclosure 2,
Volume 11)

7. ITS 3.6.7, DOCs LO1 and LO2 will be deleted. (Pages
341 and 342 of Enclosure 2, Volume 11)

8. The ISTS markups (Pages 344 - 349 of Enclosure 2,
Volume 11) for ITS 3.6.7 will be revised to:
a. reflect the CTS cross reference for ITS 3.6.7
Condition A is DOC A02,
b. add Justification for Deviation (JFD) 7 indicators
to address the change to the Completion Time for

https://members.excelservices.com/rai/index.php?requestType=arealtemPrint&itemId=426  3/17/2015
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ITS 3.6.7 Condition A,

c. delete ISTS SR 3.6.8.1, delete CTS cross reference
to DOC MO01, delete JFD indicators 1, 4, and 5, and
add indicators for JFD 8,

d. revise Insert 1 to read, "The annulus access door
may be opened for normal transit entry and exit,”

e. renumber ISTS SR 3.6.8.2 as ITS SR 3.6.7.1,
revise the SR to state, "Verify the annulus access
door is closed,” and add JFD 8 indicators,

f. renumber ISTS SR 3.6.8.3 as ITS SR 3.6.7.2 and
add JFD 8 indicators, and

g. delete ISTS SR 3.6.8.4 (the SR is relocated to ITS
3.6.10), delete JFD 1, 2, 4, 5, and 7 indicators, and
add JFD 9 indicators.

9. ITS 3.6.7, JFDs 3, 5, and 6, will be revised to reflect
changes made to ITS 3.6.7. (Page 350 of Enclosure
2, Volume 11)

10. ITS 3.6.7, JFD 7 will be revised to address the
change made to ISTS 3.6.8 Required Action A.1.
(Page 350 of Enclosure 2, Volume 11)

11. ITS 3.6.7, JFDs 8 and 9 will be added to the
Justification for Deviations ITS 3.6.7, Shield
Building. (Page 350 of Enclosure 2, Volume 11)

12. The ISTS 3.6.8 (ITS 3.6.7) Bases markups will be
revised to indicate that the name of the Emergency
Gas Treatment System (EGTS) has been revised to
EGTS Air Cleanup Subsystem based on the response
and subsequent closure of RAI CSS-041. (Pages
444, 446, 454, 455, and 463 of Enclosure 2, Volume
11)

13. The ISTS 3.6.8 (ITS 3.6.7) Bases markups for the
Background Section will be revised to add additional
information to Insert 1, add Insert 3, and delete
repeated ISTS information captured in Insert 3.
(Pages 352, 353, 357, and 358 of Enclosure 2,

https://members.excelservices.com/rai/index.php?requestType=arealtemPrint&itemId=426  3/17/2015
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Volume 11)

14. Insert 2 for the ISTS 3.6.8 (ITS 3.6.7) Bases
markups in the LCO Section will be revised to align
with changes made to the LCO note in ITS 3.6.7.
(Pages 353 and 358 of Enclosure 2, Volume 11)

15. The ISTS 3.6.8 (ITS 3.6.7) Bases markups for the
Actions Section will be revised to align with changes
made to ITS 3.6.7 Condition A. JFD 3 indicators will
be added to address the change made to the Bases.
(Pages 354 and 359 of Enclosure 2, Volume 11)

16. The ISTS 3.6.8 (ITS 3.6.7) Bases markups (Pages
354 - 356 and 359 - 361 of Enclosure 2, Volume 11)
for the Surveillance Requirements Section will be
revised to:

a. delete ISTS SR 3.6.8.1 and replace JFD indicators
4, 1, and 5 with JFD 3,

b. renumber ITS SRs 3.6.7.2 and 3.6.7.3 as ITS SRs
3.6.7.1 and 3.6.7.2. The discussion for ITS SR
3.6.7.1 will be revised to reflect changes made to
the Specification, and

c. delete ISTS SR 3.6.8.4 and associated JFD
indicators because ISTS SR 3.6.8.4 will be
relocated to ITS 3.6.10, EGTS Air Cleanup
Subsystem.

17. Bases JFD 5 will be revised to reflect the deletion of
references to ISTS SRs 3.6.8.1 and 3.6.8.4. (Page
362 of Enclosure 2, Volume 11)

18. The CTS markups (Pages 427, 431, 433, and Insert
1 of Enclosure 2, Volume 11) for ITS 3.6.10 will be
revised to:

a. reflect the ITS cross reference for CTS 4.6.1.8.d.4
is ITS SR 3.6.10.6,

b. add Insert 1 associated with CTS 4.6.1.8.d.4 and
DOC LOS indicators (The change to a STAGGERED
TEST BASIS for CTS 4.6.1.8.d.4 (ITS SR 3.6.10.6)

https://members.excelservices.com/rai/index.php?requestType=arealtemPrint&itemId=426  3/17/2015
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was previously addressed in the response and
closure of RAI CSS-021), and

c. correct a pointer to ITS 3.6.7 associated with the
Unit 2 CTS markups for CTS 1.30.a.

19. ITS 3.6.10, DOC LAO2 will be revised to address the
addition of ITS SR 3.6.10.6. (Pages 435 and Insert 2
of Enclosure 2, Volume 11)

20. ITS 3.6.10, DOC LO5 will be added as Insert 3 to
address the change in Frequency for CTS
4.6.1.8.d.4. (Pages 438 and Insert 3 of Enclosure 2,
Volume 11)

21. The ISTS markups for ITS 3.6.10 will be revised to
add Insert 1 associated with the addition of ITS SR
3.6.10.6 and add JFD 5 indicators. Additionally, the
markups are revised to indicate that the name of the
Emergency Gas Treatment System (EGTS) has been
revised to EGTS Air Cleanup Subsystem based on the
response and subsequent closure of RAI CSS-041.
(Pages 441, 443, and Insert 1 of Enclosure 2,
Volume 11)

22. ITS 3.6.10, JFD 5 is added to justify the addition of
ITS SR 3.6.10.6. (Page 444 of Enclosure 2, Volume
11)

23. Insert 1 for the ISTS 3.6.13 (ITS 3.6.10) Bases
markups in the Background Section will be revised
to align with changes made to the Specification.
Additionally, the markups are revised to indicate
that the name of the Emergency Gas Treatment
System (EGTS) has been revised to EGTS Air Cleanup
Subsystem based on the response and subsequent
closure of RAI CSS-041. (Pages 447 and 456 of
Enclosure 2, Volume 11)

24. The ISTS 3.6.13 (ITS 3.6.10) Bases markups for the
Surveillance Requirements Section will be revised to

https://members.excelservices.com/rai/index.php?requestType=arealtemPrint&itemId=426  3/17/2015
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add Insert 4 associated with the addition of ITS SR

Page 6 of 6

3.6.10 and add JFD 5 indicators. (Pages 454, 463,

and Insert 4 of Enclosure 2, Volume 11)

See Attachment 1 for the draft revised changes
associated with the discussion above.

2/18/2015 1:45 PM

Mark Blumberg
Scott Bowman
Michelle Conner
Khadijah Hemphill
Andrew Hon

Lynn Mynatt

Ray Schiele
Caroline Tilton

Scott Bowman

2/18/2015 12:44 PM

3/17/2015



SHUTDOWN
MARGIN
(SDM)

STAGGERED
TEST BASIS

THERMAL
POWER

Enclosure 2, Volume 3, Rev. 0, Page 14 of 117 Chapter 1.0

SHIELD BUILDING INTEGRITY g_g_zo See ITS

3.6.7

1.30  SHIELD BUILDING INTEGRITY shall exist when:

; ¢ L
15 13>t b

a. The door in each access opening is closed except when the access opening is being used Sg_esgs
for normal transit entry and exit. T67]—A
See ITS
b. The emergency gas treatment system is OPERABLE. ;243
[36.10
C. The sealing mechanism associated with each penetration (e.g., welds, bellows or 0-rings) See ITS
is OPERABLE. 3-6-4

w

o

3
N

SHUTDOWN MARGIN |((SbM)

=)
131 SHUTDOWN-MARGIN shall be the instantaneous amount of reactivity by which the reactor is
subcritical or would be subcritical from its present condition assuming ﬁll fulHength rod cluste
@ assemblies (shutdown-and-centrel) are fully inserted except for the single red-clusterassembly of
highest reactivity worth, which is assumed to be fully withdrawn.

SITFE BOUNDARY

434 Deleted
< INSERT 8
STAGGERED TEST BASIS
435 A STAGGERED TEST BASIS shall consist of: < INSERT 9
a.

THERMAL POWER

136 THERMAL POWER shall be the total reactor core heat transfer rate to the reactor coolant.

August 2, 2006
SEQUOYAH - UNIT 1 1-6 Amendment No. 12, 71, 48, 155, 294, 297, 309

Page 10 of 37
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ITS Chapter 1.0
DEFINITIONS

RATED RATED THERMAL POWER (RTP)

THERMAL

POWER (RTP)
127 RATED-THERMALPOWER (RTP) shall be a total reactor core heat transfer rate to the reactor
coolant of 3455 MWH.

REACTOR

II‘E‘IE)SYSTEM REACTOR TRIP SYSTEM (RTS) RESPONSE TIME @
be tfe time interval from when the

rd
Ron OV 1.28 The REACTOR TRIP-SYSTEM RESPONSE TIME shall

TIME

monitored parameter exceeds its {RTS) trip setpoint at the channel sensor until loss of stationary gripper
coil voltage. The response time may be measured by means of any series of sequential, overlapping, or
total steps so that the entire response time is measured. In lieu of measurement, response time may be

verified for selected components provided that the components and the methodology for verification have

been previously reviewed and approved by, NRC.
ﬁthe

EERCEARLE BV

1.29 DELETED

SHIELD BUILDING INTEGRITY

1.30 SHIELD BUILDING INTEGRITY shall exist when:

a. The door in each access opening is closed except when the access opening is being
used for normal transit entry and exit. 57
b. The emergency gas treatment system is OPERABLE.
[3.6.10
C. The sealing mechanism associated with each penetration (e.g., welds, bellows or
O-rings) is OPERABLE.

SHUTDOWN
MARGIN SHUTDOWN MARGIN o)

(SDM)

D 124 & DOWN-MARGIN shall be the instantaneous amount of reactivity by which the reactor is

subcr|t|cal or would be subcritical from its present condition assumlng*gﬂl fulllength rod cluster assemblies

- (shutdewn-and-contrel) are fully inserted except for the single red-clusterassembly of highest reactivity
RCCAs :
-woFfﬁ which is assumed to be fully withdrawn.

RCCA

wn
S
SIFEBOUNDARY

August 2, 2006

SEQUOYAH - UNIT 2 1-6 Amendment No. 63, 132, 146, 242, 264, 267,

Enclosure 2, Volume 3, Rev. 0, Page 32 of 117
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LCO3.6.7

Applicability

ACTION A

ACTION B

SR 3.6.7.3

Enclosure 2, Volume 11, Rev. 0, Page 330 of 724

3.6.7
CONTAINMENT SYSTEMS

SHIELD BUILDING STRUCTURALINTEGRITY

LIMITING CONDITION FOR OPERATION

OPERABLE

3.6.1.7 The structuralintegrity-of-the shield building shall be fai

APPLICABILITY: MODES 1, 2, 3 and 4.

ACT_ION: Add proposed ACTION A J

4—{ Add proposed ACTION B ]
J

SURVEILLANCE REQUIREMENTS

4.6.1.7 The structural integrity of the shield|building shall be determined during the shutdown for each Type
A containment leakage rate test (Specification4-6-1-1-€) by a visual inspection of the exposed accessible

interior and exterlor surfaces of the shleld bwldlng and#emﬁwag%eappa#e%ehaage&m }‘

4—{ Add proposed SR 3.6.7.1 ata-Frequency-of 12 hour { jr

<—{ Add-propesed-SR ".“.T”abaﬁrequeney@ﬂ%daysw
In accordance with the Surveillance w
Frequency Control Program J LAO3

May 24, 2002
SEQUOYAH - UNIT 1 3/4 6-12 Amendment No. 36, 176, 276

Page 1 of 8
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ITS 3.6.7
CONTAINMENT SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

C. After every 720 hours of charcoal adsorber operation by verifying within 31 days after
removal that a laboratory analysis of representative carbon sample obtained in accordance e TS
with Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2, March { 5509 }
1978, shows the methyl iodide penetration less than 2.5% when tested in accordance with
ASTM D3803-1989 at a temperature of 30°C (86°F) and a relative humidity of 70%.
See ITS
SR3-6-74 d Atleastonce-per18-months,by: [ 2610
IR @
1. Verifying that the pressure drop across the combined HEPA filters and charcoal
adsorber banks is less than 5 inches Water Gauge while operating the filter train at a
flow rate of 4000 cfm £ 10%.
{ See ITS]
2. Verifying that the filter train starts on a Phase A containment isolation Test Signal. 610
3. Verify the operation of the filter cooling bypass valves.
SR 3674 4. Verifying that each system produces a negative pressure of greater than or equal to | |See TS
0.5 inches W. G. in the annulus within 1 minute after a start signal. 3.6.10
e. After each complete or partial replacement of a HEPA filter bank by verifying that the HEPA
filter banks remove greater than or equal to 99.95% of the DOP when they are tested in-
place in accordance with ANSI N510-1975 while operating the system at a flow rate of
4000 cfm + 10%. Sfe_)eSI'SI;S]

f. After each complete or partial replacement of a charcoal adsorber bank by verifying that the
charcoal adsorbers remove greater than or equal to 99.95% of a halogenated hydrocarbon
refrigerant test gas when they are tested in-place in accordance with ANSI N510-1975 while
operating the system at a flow rate of 4000 cfm = 10%.

November 2, 2000
SEQUOYAH - UNIT 1 3/4 6-14 Amendment No. 21, 88, 103, 263

Page 2 of 8
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T—( In accordance with the Surveill

aWntrol Program

Insert Page 3/4 6-14 Page 3 of 8
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LCO3.6.7

Applicability

ACTION A

ACTION B

SR 3.6.7.

Enclosure 2, Volume 11, Rev. 0, Page 334 of 724

3.6.7

CONTAINMENT SYSTEMS

SHIELD BUILDING STRUCTURALINTEGRITY

LIMITING CONDITION FOR OPERATION

3.6.1.7 The structuralintegrity-of the shield building shall be #

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION. [ Add proposed ACTION A ] @

4—{ Add proposed ACTION B J

SURVEILLANCE REQUIREMENTS

SR 3.6.1.1
4.6.1.7 The structural integrity of the shleld building shall be determined during the shutdown for each Type
A containment leakage rate test -€) by a visual inspection of the exposed accessible

interior and extenor surfaces of the shleld bundmg and—vemwngrneﬂapparentrehange&m }

—

4—{ Add proposed SR 3.6.7.1 ata-Frequenecy-of 12 hour ‘K =
‘_{ Add &-SR3.6.7-2 ata Frequency-of 31 da}lsﬁv/—# ?

PToP
In accordance with the Surveillance W
Frequency Control Program ) LAO3

May 24, 2002
SEQUOYAH - UNIT 2 3/4 6-12 Amendment No. 28, 167, 267
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ITS 3.6.7
CONTAINMENT SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

C. After every 720 hours of charcoal adsorber operation by verifying within 31 days after removal
that a laboratory analysis of representative carbon sample obtained in accordance with
Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2, March 1978, shows the methyl
iodide penetration less than 2.5% when tested in accordance with ASTM D3803-1989 at a
temperature of 30°C (86° F) and a relative humidity of 70%.

SR36.74 d. %as&eneeupeﬂ&memhs/w
X (Wserie )

1. Verifying that the pressure drop across the combined HEPA filters and charcoal adsorber
banks is less than 5 inches Water Gauge while operating the filter train at a flow rate of
4000 cfm + 10%. See ITS
3.6.10
2. Verifying that the filter train starts on a Phase A containment isolation Test Signal.
3. Verify the operation of the filter cooling bypass valves.
SR3-6+4 4. Verifying that each system produces a negative pressure of greater than or equal to 0.5
inches W.G. in the annulus within 1 minute after a start signal. — 58661'53

e. After each complete or partial replacement of a HEPA filter bank by verifying that the HEPA filter,
banks remove greater than or equal to 99.95% of the DOP when they are tested in-place in
accordance with ANSI N510-1975 while operating the system at a flow rate of 4000 cfm + 10%.

See ITS

f. After each complete or partial replacement of a charcoal adsorber bank by verifying that the 559 }

charcoal adsorbers remove greater than or equal to 99.95% of a halogenated hydrocarbon

refrigerant test gas when they are tested in-place in accordance with ANSI N510-1975 while

operating the system at a flow rate of 4000 cfm + 10%.

November 2, 2000
SEQUOYAH - UNIT 2 3/4 6-14 Amendment No. 11, 77, 92, 254
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DISCUSSION OF CHANGES
ITS 3.6.7, SHIELD BUILDING

ADMINISTRATIVE CHANGES

AO1  In the conversion of the Sequoyah Nuclear Plant (SQN) Current Technical
Specifications (CTS) to the plant specific Improved Technical Specifications
(ITS), certain changes (wording preferences, editorial changes, reformatting,
revised numbering, etc.) are made to obtain consistency with NUREG-1431,
Rev. 4.0, "Standard Technical Specifications- Westinghouse Plants" (ISTS) and
additional Technical Specification Task Force (TSTF) travelers included in this
submittal.

These changes are designated as administrative changes and are acceptable
because they do not result in technical changes to the CTS.

A02 CTS 3.6.1.7 does not provide an ACTION to take if the shield building is
inoperable while in MODE 1, 2, 3, or 4; it only includes a requirement that the
shield building be restored to OPERABLE status prior to increasing Reactor
oolant System temperature above 200°F (i.e., MODE 4). Therefore, entry into
TS 3.0.3 is required if CTS 3.6.1.7 is not met while in MODE 1, 2, 3, or 4.

TS 3.0.3 requires action to be initiated within 1 hour to prepare for a shutdown
and requires the unit to be in MODE 3 within 7 hours and MODE 5 within

87 hours.”When the shield building is ineperable-and not restored to an
OPERABLE status W|t:?the specified-CompletionTime-{see-DOC L0 ITS

ITS 3.6.7 ACTION A
requires restoring the
shield building to
OPERABLE status
within 1 hour.

3.6.7 ACTION B requires 'the unit be in MODE 3 within 6 hours and MODE 5

§ 1j hi Oj ujri % within 36 hours. This ghanges the CTS by stating the ACTIONS within the
Specification rather than deferring to CTS 3.0.3. In addition, it deletes the Action
to restore the LCO prior to entering MODE 4.

The purpose of CTS 3.0.3 is to place the unit outside the MODE of Applicability
within a reasonable amount of time in a controlled manner. CTS 3.6.1.7 is silent
on these actions, deferring to CTS 3.0.3 for the actions. This change is
acceptable because the ACTIONS specified in ITS 3.6.7 adopt ISTS structure for
placing the unit outside the MODE of Applicability without changing the time
specified to enter MODE 3 and MODE 5. In addition, deletion of the current
Action of CTS 3.6.1.7 is acceptable because CTS 3.0.4 (ITS LCO 3.0.4) already
precludes entering the MODE of Applicability when the LCO is not met.
Therefore, it is not necessary to include these requirements as specific actions in
ITS 3.6.7. This change is designated as administrative, because it does not
result in technical changes to the CTS.

MORE RESTRICTIVE CHANGES

MO1 ITS SR 3.6.7.1 requires verification that annulus-negative-pressure-is-greater

annulus} than 5-inches waler gauge-every-12-hours—HS SR-3.6:7-2 fequires-veriiieation
fthis | that the sma%u#dmg access door in-each-aceess-opening is closed every
1S 31 days. CTS 3.6.1.7 does\lr%ot containthese Surveillance Requirements. This
a changes the CTS by adding'new Surveillance Requirements to-verify-annuius
negativepressure-is-withinlimits-and to verify the sma%uﬂdmg access door in @I

Frequency for this
Surveillance
Requirement

eaeh—aeeess—epa%ng is closed. (See DOC LAO3 for moving the “42-hour—and
"31 day' to the Surveillance
Frequency Control Program.)

Sequoyah Unit 1 and Unit 2 Page 1 of 5
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DISCUSSION OF CHANGES
ITS 3.6.7, SHIELD BUILDING

The shield building surrounds the containment vessel and forms an annulus
between the containment vessel and the inner wall of the shield building. This
annular space collects containment leakage that may occur following a loss of
coolant accident. A negative pressure is maintained in the annulus between the
shield building and the steel containment vessel by the Emergency Gas
Treatment System (EGTS). The release of radioactive contaminants to the
environment is controlled via filters in the EGTS trains. The purpose of

CTS 3.6.1.7 is to ensure the shield building is OPERABLE in MODES 1, 2, 3,
and 4 to ensure the release of radioactive material from the containment
atmosphere is restricted to the leakage paths assumed in the accident analysis.

B

Sincejshield-building access door position-and-annulus-pressure-areMntegral to

the annulusi

lannulus access |

shield building OPERABILITY, ITS 3.6.7 adds a specific Surveillance
Requwement (ITS SR 3 6 7.1) te—veﬁ-ﬁy—evepy—1—2—heu+ts—that—anmalas—negati¥e

to verlfy every

2]

spee#rc—Suwe#@aee—Reqwremeni—éllS—SR—&@—?—Z—)—is—added
31 days that théldoor in-each-access-epening is closed, so that the shield

building boundary is not breached at any time when the shield building boundary

is required. This change is designated as more restrictive becausélhew

Fas]

Surveillance Requirements havelbeen added to ensure the shield building
OPERABILITY is maintained.

RELOCATED SPECIFICATIONS

None

REMOVED DETAIL CHANGES

LAO1

(Type 1 — Removing Details of System Design and System Description, Including
Design Limits) CTS 3.6.1.7 requires that the structural integrity of the shield
building be maintained at a level consistent with the acceptance criteria in

CTS 4.6.1.7. CTS 4.6.1.7 requires the structural integrity of the shield building to
be determined by a visual inspection of the exposed shield building interior and
exterior surfaces and verifying no apparent changes in concrete surface
appearance or other abnormal degradation. ITS LCO 3.6.7 requires the shield
building to be OPERABLE. This changes the CTS by moving the detail of what
constitutes shield building OPERABILITY to the Bases.

The removal of these details, related to system design, from the Technical
Specifications, is acceptable because this type of information is not necessary to
be included in the Technical Specifications to provide adequate protection of
public health and safety. The ITS retains the requirements that the shield
building be OPERABLE. Also, this changes is acceptable because the removed
information will be adequately controlled in the ITS Bases. Changes to the
Bases are controlled by the Technical Specifications Bases Control Program in
Chapter 5. This program provides for the evaluation of changes to the Bases to
ensure the Bases are properly controlled. This change is designated as a less
restrictive removal of detail change because information relating to system
design is being removed from the Technical Specifications.

Sequoyah Unit 1 and Unit 2 Page 2 of 5
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DISCUSSION OF CHANGES
ITS 3.6.7, SHIELD BUILDING

(Type 4 — Removal of LCO, SR, or other TS Requirements to the TRM, UFSAR,
ODCM, NQAP, CLRT Program, IST Program, or ISI Program) CTS 4.6.1.7
requires the structural integrity of the shield building to be determined by a visual
inspection of the exposed shield building interior and exterior surfaces and
verifying no apparent changes in concrete surface appearance or other abnormal
degradation. ITS SR 3.6.7.3 includes the shield building structural integrity visual
inspection verification of exfjosed interior and exterior surfaces, but does not
include the details of what the inspection entails. This changes the CTS by
moving the details of the shield building inspection to the TS Bases.

LAO3

The removal of these details, which are related to methods of surveillance test
performance, from the Technical Specifications, is acceptable because this type
of information is not necessary to be included in the Technical Specifications to
provide adequate protection of public health and safety. The ITS retains the
requirements for verifying integrity of the shield building. Also, this changes is
acceptable because the removed information will be adequately controlled in the
ITS Bases. Changes to the Bases are controlled by the Technical Specifications
Bases Control Program in Chapter 5. This program provides for the evaluation of
changes to the Bases to ensure the Bases are properly controlled. This change
is designated as a less restrictive removal of detail change because information
relating to methods of surveillance test performance is being removed from the
Technical Specifications.

(Type 5 — Removal of SR Frequency to the Surve/l/ance Frequency Control

bu+ld+n§Vaccess door m—eaeh—aeeess—epenmg is closed every 31 days (See DOC

this

Frequency for this >

Surveillance
Requirement has

MO1 for the discussion on adding these¥SRs.) The “42-hourand "31 day"
Frequencies-forthese-Surveillances-have been relocated to the Surveillance

Frequency Control Program.

The removal of these details related to Surveillance Requirement Frequencies
from the Technical Specifications is acceptable, because this type of information
is not necessary to be included in the Technical Specifications to provide
adequate protection of public health and safety. The existing Surveillance
Frequencies are removed from Technical Specifications and placed under
licensee control pursuant to the methodology described in NEI 04-10. A new
program (Surveillance Frequency Control Program) is being added to the
Administrative Controls section of the Technical Specifications describing the
control of Surveillance Frequencies. The surveillance test requirements remain
in the Technical Specifications. The control of changes to the Surveillance
Frequencies will be in accordance with the Surveillance Frequency Control
Program. The Program shall ensure that Surveillance Requirements specified in

Sequoyah Unit 1 and Unit 2 Page 3 of 5
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DISCUSSION OF CHANGES
ITS 3.6.7, SHIELD BUILDING

the Technical Specifications are performed at intervals sufficient to assure the
associated Limiting Conditions for Operation are met. This change is designated
as a less restrictive removal of detail change, because the Surveillance

Frequeneies-are being removed from the Technical Specifications.

LAO4 (Type 2 — Removing Descriptions of System Operation) CTS 1.30 states, in part,
"SHIELD BUILDING INTEGRITY shall exist when: c. The sealing mechanism
associated with each penetration (e.g., welds, bellows, or 0-rings) is OPERABLE.
ITS 3.6.7 states "The shield building shall be OPERABLE." This changes the
CTS by moving the reference to penetration sealing mechanism requirements to
the Bases.

The removal of these details, which are related to system operation, from the
Technical Specifications is acceptable, because this type of information is not
necessary to be included in the Technical Specifications to provide adequate
protection of public health and safety. The ITS retains the requirement for the
shield building to be OPERABLE and the relocated material describes aspects of
OPERABILITY. In addition, the ITS retains the requirement to perform a shield
building annulus drawdown test, which would provide verification that the
penetration sealing mechanisms are OPERABLE. Also, this change is
acceptable, because the removed information will be adequately controlled in the
ITS Bases. Changes to the Bases are controlled by the Technical Specification
Bases Control Program in Chapter 5. This program provides for the evaluation of
changes to ensure the Bases are properly controlled. This change is designated
as a less restrictive removal of detail change because information relating to
system operation is being removed from the Technical Specifications.

LESS RESTRICTIVE CHANGES

Not
used
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DISCUSSION OF CHANGES
ITS 3.6.7, SHIELD BUILDING

Not
used
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CTS Shield Building {Bualand-lce-Condenser)
3.6 @
3.6 CONTAINMENT SYSTEMS

3.6.8 Shield Building (Bualand-lce-Condenser)

3.6.1.7 LCO 3.6.8 The shield building shall be OPERABLE. @
< INSERT 1 @

Applicability  APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS
A02 CONDITION REQUIRED ACTION COMPLETION TIME
DOC 64 A. Shield building A1 Restore shield building to 24-heurs @
inoperable. OPERABLE status.
DOC A02 B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

Mest] 3.6.8-1 Rev—4-
[% Q0
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CTS 3.6.7
@ INSERT 1
annulus E—
V; NOTE
1.30.a The access doors may be opened for normal transit entry and exit.

Insert Page 3.6.7-1
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CTS Shield Building {Bualand-lce-Condenser)
3.6.8
Q
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
annulus
\y the \l/
DOC Mo1 SR 3.6.8.2 Verify ohe shield-building access door ir-each [-31-days ®@
aceess-opening is closed.
or ®
In accordance
with the
Surveillance
Frequency
Control Program } @
46.1.7 SR 3.6.8.3 I Verify shield building structural integrity by During shutdown @
performing a visual inspection of the*exposed for SR 3.6.1.1 @
interior and exterior surfaces of the shield building. Type A tests }
pressure-equaltc-ermere negative than-0-5Hneh STAGGERED N
. o Y - h Shicld
”'.'IS.Ie[aE E'b]p S’Stel'” E'Fa"' WA 'a.l ”el".' tetm Building Aj
Slosmus Somlon
e \
OR @
Inascordanee
with-the
Surveillanee
Eregqueney
Contrel - Program-|

SEQUOYAH UNIT 1
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CTS

3.6.1.7

Applicability

DOC 64

DOC A02

A02
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Shield Building {Bualand-lce-Condenser)
3.6 @
3.6 CONTAINMENT SYSTEMS

3.6.8 Shield Building (Bualand-lce-Condenser)

LCO 3.6.8 The shield building shall be OPERABLE. @
« INSERT 1 @

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
o o o

A. Shield building A1 Restore shield building to 24-hours

inoperable. OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours

associated Completion

Time not met. AND

B.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

Nesti 3.6.8-1 Rev—4-
[% Q0
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s 3.6.7
@ INSERT 1
annulus
NOTE
1.30.a TheYaccess doors may be opened for normal transit entry and exit.

Insert Page 3.6.7-1
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CTS Shield Building {Bualand-lce-Condenser)
3.6.8
Q
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
annulus
\l/ the \l/ @
DOC Mo1 SR 3.6.8.2 Verify ohe shield-building access door in-each [-31-days . @
aceess-opening is closed.
or ®
In accordance
with the
Surveillance
Frequency

Control Program }

46.1.7 SR 3.6.8.3 I Verify shield building structural integrity by During shutdown

performing a visual inspection of the*exposed for SR 3.6.1.1
interior and exterior surfaces of the shield building. Type A tests }

©

O,
©

|
PG S

%

SEQUOYAH UNIT 2

STS 3.6.8-2 Rev—4-
% _Amendment XXX @@
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JUSTIFICATION FOR DEVIATIONS
ITS 3.6.7, SHIELD BUILDING

1. The heading and title for ISTS 3.6.8 include the parenthetical expression (Dual and
Ice Condenser). This identifying information is not included in the Sequoyah Nuclear
(SQN) ITS. This information is provided in the NUREG to assist in identifying the
appropriate Specifications to be used as a model for a plant-specific ITS conversion,
but serves no purpose in a plant-specific implementation. Therefore, necessary
editorial changes were made. In addition, SQN design does not include the Spray
Additive System (ISTS 3.6.7). Therefore, ISTS 3.6.7 is not included in the SQN ITS
and ISTS 3.6.8 is renumbered as ITS 3.6.7.

2. Changes are made (additions, deletions, and/or changes) to the ISTS which reflect
the plant-specific nomenclature, number, reference, system description, analysis, or
licensing basis description.

the annulus

There is no allowance in ISTS 3.6.8 for when a-shield-buildingNaccess door is open
for normal transit entry and exit, thereby requiring entry into Condition A. Therefore,

annulus

an exception to the requirement that thevaccess opening doors be closed is made to
allow for normal transit entry and exit. The basis of this exception is the assumption

e}

Frequency

that the transit time during which¥a door is open will be short (i.e., shorter than the
Completion Time for Condition A). This change is consistent with the current
licensing basis as defined in CTS 1.30, definition of SHIELD BUILDING INTEGRITY,
which provides this exception to the requirement for the door in each access opening
to be closed.

4. The ISTS contains bracketed information and/or values that are generic to
Westinghouse vintage plants. The brackets are removed and the proper plant
specific information/value is inserted to reflect the current licensing basis.

5. ISTS SR3-6-84; SR 3.6.8.2and-SR-3.6-84 providwo options for controlling the
Frequencies of Surveillance Requirements. SQN is proposing to control the

Surveillance EFequﬂeiesWor ITS SR 3.6.7.1-8SR3-6-F2-anrd-SR-3-6-/4 under the
Surveillance Frequency Control Program.

6. ISTS SR 3.6.8.2 requires verification that “one® access door in each shield building

one

annulus

access opening is closed. However,-SQN design consists of one door foleach
shield building access opening. Therefore, the Surveillance is changed to verify

“the” shield-buildinglaccess door in-each-aceess-opening closed, thereby reflecting

the plant-specific design.

the NRC-on-December23.14982.

The Completion
Time associated
with ISTS 3.6.8,
Required Action
A.1 is modified
from 24 hours to
1 hour to reflect
the SQN current
licensing basis
as described in
Discussion of
Change A02.

8. ISTS SR 3.6.8.1 is not included in SQN ITS 3.6.7 because this Surveillance is not
included in the SQN current Technical Specifications. As a result, ISTS SRs 3.6.8.2 and
3.6.8.3 are renumbered to ITS SRs 3.6.7.1 and 3.6.7.2.

9. ISTS SR 3.6.8.4 verifies that the Shield Building Air Cleanup System can maintain a
negative pressure within the shield building following a start signal. In the SQN ITS, this
Surveillance is moved to ITS 3.6.10, "Emergency Gas Treatment System (EGTS) Air
Cleanup Subsystem," (ISTS 3.6.13) consistent with the SQN current Technical
Specifications.

Sequoyah Unit 1 and Unit 2 Page 1 of 1
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Shield Building (Bualand-lce-Condenser)

B3.6.8 @
B 3.6 CONTAINMENT SYSTEMS

B 3.6.8 Shield Building (Dual-and lee Condenser) } 0
BASES

BACKGROUND The shield building is a concrete structure that surrounds the steel
containment vessel. Between the containment vessel and the shield
building inner wall is an annular space that collects containment leakage
that may occur following a loss of coolant accident (LOCA). This space
also allows for periodic inspection of the outer surface of the steel
containment vessel.

¢—[Emergency Gas Treatment System (EGTS)}
The Shield-Building-Air Cleanup-System-(SBACS)
ot st he shield-buildi " I

. L Ey it : Lt | ‘
i i i i —The shield building is

required to be OPERABLE to ensure retention of containment leakage

(INsERT 1}-_and proper operation of the SBACS:

Air Cleanup Subsystem

APPLICABLE The design basis for shield building OPERABILITY is a LOCA.
SAFETY Maintaining shield building OPERABILITY ensures that the release of
ANALYSES radioactive material from the containment atmosphere is restricted to

those leakage paths and associated leakage rates assumed in the
accident analyses.

ggAir Cleanup Subsystem %
The shield building satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO @éhield building OPERABILITY must be maintained to ensure proper
operation of the*SBACSYand to limit radioactive leakage from the
containment to those paths and leakage rates assumed in the accident

analyses.  [Wseniz]

APPLICABILITY Maintaining shield building OPERABILITY prevents leakage of radioactive
material from the shield building. Radioactive material may enter the
shield building from the containment following a LOCA. Therefore, shield
building OPERABILITY is required in MODES 1, 2, 3, and 4 when a
steam line break, LOCA, or rod ejection accident could release
radioactive material to the containment atmosphere.

In MODES 5 and 6, the probability and consequences of these events are
low due to the Reactor Coolant System temperature and pressure
limitations in these MODES. Therefore, shield building OPERABILITY is
not required in MODE 5 or 6.

SEQUOYAH UNIT 1F 7 LMJ—#
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B3.6.7

@ INSERT 1

The isolation devices for the penetrations in the shield building boundary are a part of the shield
building leak tight barrier. To maintain the shield building boundary leak tight, the sealing
mechanism associated with each penetration (e.g., welds, bellows, or O-rings) are required to
be OPERABLE. €|

@ INSERT 2

The LCO is modified by a Note to allow the shrelé%uqmmg access doors to be opened to allow lannulus|
normal transit entry and exit. The basis of this exception is the assumption that, for normal

transit, the time during which aydoor is open will be short (i.e., shorter than the Completion Time @

for Condition A).

Access to the annulus area of the shield building is provided via the reactor building access
room door and the water tight annulus access door located on 690 ft. elevation. During normal

operation, these doors provide personnel and equipment access to the shield building annulus
area and are equipped with electrical interlocks to assure that one door is always closed.

INSERT 3
is a system consisting of two subsystems:

a. annulus vacuum control subsystem, and

b. air cleanup subsystem.

The annulus vacuum control subsystem is used during normal operation to establish and
maintain a negative pressure in the annulus space. The annulus vacuum control subsystem
does not perform any safety function.

The air cleanup subsystem operates during a LOCA to establish and maintain a negative
annulus pressure of at least 0.5 inches water gauge. Filters in the subsystem then control the
release of radioactive contaminates to the environment. The EGTS air cleanup subsystem
OPERABILITY requirements are specified in LCO 3.6.10, “Emergency Gas Treatment System
(EGTS) Air Cleanup Subsystem.”

Insert Page B 3.6.7-1
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B 3.6.8 @

BASES

ACTIONS A1l

In the event shield building OPERABILITY is not maintained, shield
building OPERABILITY must be restored within 24-heurs—Fwenty-four
This specified time period ) heurs is a reasonable Completion Time considering|the limited leakage

is also consistent with the 4 design of containment and the low probability of a Design Basis Accident @
ACTIONS of LCO 3.6.1, occurring during this time period.
“Containment,” which

requires the containment

be restored to B.1and B.2

OPERABLE status within
1 hour. If the shield building cannot be restored to OPERABLE status within the

required Completion Time, the plant must be brought to a MODE in which
the LCO does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 6 hours and to MODE 5 within

36 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from full
power conditions in an orderly manner and without challenging plant

1 hour. One hour

systems.
SURVEILLANCE [eR36.81
REQUIREMENTS ﬁ

©
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B 3.6.8 @

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.8.2<—]
@@

Maintaining shield building OPERABILITY requires verifying ene door i |n N

The

the access opening closed. [ArYaccess opening may contain"one inner

and-one-outer door-erin-seme-cases,shield-building-access-openings

[heannuus ] is-achieved by maintaining the i i
] atall-times ] Hewevea‘—a+“—/sh4eld-bu4ld+ng access doors-argfnormally kept
closed, except when the access opening is belng used for entry and exit @
" 3

The Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.

]
1

concrete surface appearance or other abnormal degradation will

This-SR-weuld give advance indication of gross deterioration of the
concrete structural integrity of the shield building. The Frequency of this

SR is the same as that of SR 3.6.1.1. The verification is done during

shutdown. } @

H / .a
{ SR 3.6.8.3 A visual inspection of the accessible shield building interior and
exterior surfaces and verification that no apparent changes in the

SEQUOYAH UNIT 1F 7 Lw)ﬁ
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B3.6.8

Shield Building {Dual-and-lee Condenser) } @

BASES

SURVEILLANCE REQUIREMENTS (continued)

REFERENCES  None.
Westihghouse-STS B 3.6.8-4 Rev4o (2)(1)
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B3.6.8 @
B 3.6 CONTAINMENT SYSTEMS

B 3.6.8 Shield Building (Dual-and lee Condenser) } 0
BASES

BACKGROUND The shield building is a concrete structure that surrounds the steel
containment vessel. Between the containment vessel and the shield
building inner wall is an annular space that collects containment leakage
that may occur following a loss of coolant accident (LOCA). This space
also allows for periodic inspection of the outer surface of the steel
containment vessel.

¢—[Emergency Gas Treatment System (EGTS)}
The Shield-Building-Air Cleanup-System-(SBACS)
ot st he shield-buildi " I

. L Ey it : Lt | ‘
i i i i —The shield building is
required to be OPERABLE to ensure retention of containment leakage

(INsERT 1}-_and proper operation of the SBACS:

Air Cleanup Subsystem

APPLICABLE The design basis for shield building OPERABILITY is a LOCA.
SAFETY Maintaining shield building OPERABILITY ensures that the release of
ANALYSES radioactive material from the containment atmosphere is restricted to

those leakage paths and associated leakage rates assumed in the
accident analyses.

g Air Cleanup Subsystem %
The shield building satisfieS/ériterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO @éhield building OPERAI%ZATY must be maintained to ensure proper
operation of the"SBACS"and to limit radioactive leakage from the
containment to those paths and leakage rates assumed in the accident

analyses.  [Wseniz]

APPLICABILITY Maintaining shield building OPERABILITY prevents leakage of radioactive
material from the shield building. Radioactive material may enter the
shield building from the containment following a LOCA. Therefore, shield
building OPERABILITY is required in MODES 1, 2, 3, and 4 when a
steam line break, LOCA, or rod ejection accident could release
radioactive material to the containment atmosphere.

In MODES 5 and 6, the probability and consequences of these events are
low due to the Reactor Coolant System temperature and pressure
limitations in these MODES. Therefore, shield building OPERABILITY is
not required in MODE 5 or 6.
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B3.6.7

@ INSERT 1

The isolation devices for the penetrations in the shield building boundary are a part of the shield
building leak tight barrier. To maintain the shield building boundary leak tight, the sealing
mechanism associated with each penetration (e.g., welds, bellows, or O-rings) are required to
be OPERABLE.el

@ INSERT 2

The LCO is modified by a Note to allow the shield#building access doors to be opened to allow iannulus|
normal transit entry and exit. The basis of this exception is the assumption that, for normal

transit, the time during Which)"\door is open will be short (i.e., shorter than the Completion Time @

for Condition A).

Access to the annulus area of the shield building is provided via the reactor building access
room door and the water tight annulus access door located on 690 ft. elevation. During normal
operation, these doors provide personnel and equipment access to the shield building annulus
area and are equipped with electrical interlocks to assure that one door is always closed.

INSERT 3
is a system consisting of two subsystems:

a. annulus vacuum control subsystem, and

b. air cleanup subsystem.

The annulus vacuum control subsystem is used during normal operation to establish and

maintain a negative pressure in the annulus space. The annulus vacuum control subsystem

does not perform any safety function.

The air cleanup subsystem operates during a LOCA to establish and maintain a negative

annulus pressure of at least 0.5 inches water gauge. Filters in the subsystem then control the

release of radioactive contaminates to the environment. The EGTS air cleanup subsystem

OPERABILITY requirements are specified in LCO 3.6.10, “Emergency Gas Treatment System

(EGTS) Air Cleanup Subsystem.”

Insert Page B 3.6.7-1
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BASES

Shield Building (Bualand-lce-Condenser)
B 3.6.8

ACTIONS

This specified time period
is also consistent with the
ACTIONS of LCO 3.6.1,
“Containment,” which

requires the containment
be restored to
OPERABLE status within
1 hour.

A1l
In the event shield building OPERABILITY is not maintained, shield
building OPERABILITY must be restored within
heurs is a reasonable Completion Time consideri g the I|m|ted leakage

design of containment and the low probability of a |Design Basis Accident
occurring during this time period.

1 hour. One hour

B.1 and B.2

If the shield building cannot be restored to OPERABLE status within the

required Completion Time, the plant must be brought to a MODE in which
the LCO does not apply. To achieve this status, the plant must be _
brought to at least MODE 3 within 6 hours and to MODE 5 within

36 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from full

power conditions in an orderly manner and without challenging plant
systems.

SURVEILLANCE
REQUIREMENTS

©

SEQUOYAH UNIT 2 |

B3.6.48-2
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B 3.6.8 @

BASES

SURVEILLANCE REQUIREMENTS (continued)

) CD@
Maintaining shield building OPERABILITY requires verifying ere door i |n N

The

the access opening closed [ARVaccess openlng may contain"one mner

|The annulus ! . : J j il :
E_J ol oed- - ; sh4eld—leu44d+ng access doors are?normally kept

closed, except when the access opering is belng used for entry and exit @

—

]
1

concrete surface appearance or other abnormal degradation will

This-SR-weuld give advance indication of gross deterioration of the
concrete structural integrity of the shield building. The Frequency of this

SR is the same as that of SR 3.6.1.1. The verification is done during

shutdown. } @

H / .a
{ SR 3.6.8.3 A visual inspection of the accessible shield building interior and
exterior surfaces and verification that no apparent changes in the
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B3.6.8

Shield Building {Dual-and-lee Condenser) } @

BASES

SURVEILLANCE REQUIREMENTS (continued)

REFERENCES  None.
Westihghouse-STS B 3.6.8-4 Rev4o (2)(1)
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JUSTIFICATION FOR DEVIATIONS
ITS 3.6.7 BASES, SHIELD BUILDING

The heading and title for ISTS 3.6.8 include the parenthetical expression (Ice
Condenser). This identifying information is not included in the Sequoyah Nuclear
(SQN) ITS. This information is provided in the NUREG to assist in identifying the
appropriate Specifications to be used as a model for a plant-specific ITS conversion,
but serves no purpose in a plant-specific implementation. Therefore, necessary
editorial changes were made. In addition, SQN design does not include the Spray
Additive System (ISTS 3.6.7). Therefore, ISTS 3.6.7 is not included in the SQN ITS
and ISTS 3.6.8 is renumbered as ITS 3.6.7.

Changes are made (additions, deletions, and/or changes) to the ISTS Bases which
reflect the plant-specific nomenclature, number, reference, system description,
analysis, or licensing basis description.

Changes have been made to be consistent with changes made to the Specification.
The ISTS contains bracketed information and/or values that are generic to all
Westinghouse vintage plants. The brackets are removed and the proper plant

specific information/value is changed to reflect the current licensing basis.

ISTS SR-3-6-84; SR 3.6.8.2-and-SR-3-6-84 providwo options for controlling the
Frequencies of Surveillance Requirements. SQN is proposing to control the

Frequency

Surveillance Frequeneies\lrfor ITS SR 3.6.7.1-SR3.6-72-and-SR-3-6-74 under the
Surveillance Frequency Control Program.

The Reviewer's Note has been deleted. This information is for the NRC reviewer to
be keyed into what is needed to meet this requirement. This Note is not meant to be
retained in the final version of the plant specific submittal.

There are no allowances in the LCO for a shield building access opening door to be
open when maintenance is being performed on an access opening.

Changes are made to include details moved from the Current Technical
Specifications to the Bases.

Sequoyah Unit 1 and Unit 2 Page 1 of 1

Enclosure 2, Volume 11, Rev. 0, Page 362 of 724


stbowman
Cross-Out

stbowman
Cross-Out

stbowman
Text Box
s

stbowman
Line

stbowman
Text Box
Frequency

stbowman
Polygonal Line

stbowman
Cross-Out

stbowman
Cross-Out


7S

Enclosure 2, Volume 11, Rev. 0, Page 427 of 724

ITS

CONTAINMENT SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

3.6.10

SR 3.6.10.3
SR 3.6.10.4

SR 3.6.10.3

SR 3.6.10.4

SR 3.6.10.6

After every 720 hours of charcoal adsorber operation by verifying within 31 days after {
See ITS}

removal that a laboratory analysis of representative carbon sample obtained in accordance
with Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2, March

1978, shows the methyl iodide penetration less than 2.5% when tested in accordance with
ASTM D3803-1989 at a temperature of 30°C (86°F) and a relative humidity of 70%.

In accordance with the Surveillance
Ateastonee pe +8-months b& Frequency Control Program

55.9

Verifying that the pressure drop across the combined HEPA filters and charcoal

flow rate of 4000 cfm + 10%.

See ITS
adsorber banks is less than 5 inches Water Gauge while operating the filter train at a{ 559 }

g_{an actual or simulated}
2. Verifying that the filter train starts on i i ion Fest Signal.

3. Verify the operation of the filter cooling bypass valves.

LAO1

4. Verifying that each system produces a negative pressure of greater than or equal to
0.5 inches W. G. in the annulus within 1 minute after a start signal.

LlINSERT 1

After each complete or partial replacement of a HEPA filter bank by verifying that the HEPA
filter banks remove greater than or equal to 99.95% of the DOP when they are tested in-
place in accordance with ANSI N510-1975 while operating the system at a flow rate of
4000 cfm = 10%.

After each complete or partial replacement of a charcoal adsorber bank by verifying that the
charcoal adsorbers remove greater than or equal to 99.95% of a halogenated hydrocarbon
refrigerant test gas when they are tested in-place in accordance with ANSI N510-1975 while
operating the system at a flow rate of 4000 cfm = 10%.

See ITS
55

November 2, 2000
SEQUOYAH - UNIT 1 3/4 6-14 Amendment No. 21, 88, 103, 263
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ITS 3.6.10

CONTAINMENT SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

After every 720 hours of charcoal adsorber operation by verifying within 31 days after removal
that a laboratory analysis of representative carbon sample obtained in accordance with
Regulatory Position C.6.b of Regulatory Guide 1.52, Revision 2, March 1978, shows the methyl
iodide penetration less than 2.5% when tested in accordance with ASTM D3803-1989 at a
temperature of 30°C (86° F) and a relative humidity of 70%.

See ITS
5.5.9

SR 3.6.10.3 d.

SR 3.6.10.4

SR 3.6.10.3

SR 3.6.10.4

SR 3.6.10.6

In accordance with the Surveillance
Atleastonce per 18-menths by Frequency Control Program

Verifying that the pressure drop across the combined HEPA filters and charcoal adsorber
banks is less than 5 inches Water Gauge while operating the filter train at a flow rate of
4000 cfm + 10%.

See ITS
5.5.9

an actual or simulated]

2. Verifying that the filter train starts on A

Fest-Signal.

3. Verify the operation of the filter cooling bypass valves.

LAO1

4. Verifying that each system produces a negative pressure of greater than or equal to 0.5

inches W.G. in the annulus within 1 minute after a start signal.

P

After each complete or partial replacement of a HEPA filter bank by verifying that the HEPA filter
banks remove greater than or equal to 99.95% of the DOP when they are tested in-place in
accordance with ANSI N510-1975 while operating the system at a flow rate of 4000 cfm + 10%.

After each complete or partial replacement of a charcoal adsorber bank by verifying that the
charcoal adsorbers remove greater than or equal to 99.95% of a halogenated hydrocarbon
refrigerant test gas when they are tested in-place in accordance with ANSI N510-1975 while
operating the system at a flow rate of 4000 cfm + 10%.

See ITS
5.5.9

SEQUOYAH - UNIT 2 3/4 6-14

November 2, 2000
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LCO 3.6.10

Enclosure 2, Volume 11, Rev. 0, Page 433 of 724

ITS 3.6.10

DEFINITIONS

RATED THERMAL POWER (RTP)

1.27 RATED THERMAL POWER (RTP) shall be a total reactor core heat transfer rate to the reactor
coolant of 3455 MWH1.

REACTOR TRIP SYSTEM (RTS) RESPONSE TIME

1.28 The REACTOR TRIP SYSTEM RESPONSE TIME shall be the time interval from when the See ITS
monitored parameter exceeds its (RTS) trip setpoint at the channel sensor until loss of stationary gripper Chf%ter

coil voltage. The response time may be measured by means of any series of sequential, overlapping, or
total steps so that the entire response time is measured. In lieu of measurement, response time may be

verified for selected components provided that the components and the methodology for verification have
been previously reviewed and approved by NRC.

REPORTABLE EVENT

1.29 DELETED

SHIELD BUILDING INTEGRITY

1.30 SHIELD BUILDING INTEGRITY shall exist when:

(See ITS
Chapter
L 1.0

a. The door in each access opening is closed except when the access opening is being Seo 7S
used for normal transit entry and exit. —36.7
b. The emergency gas treatment system is OPERABLE.
C. The sealing mechanism associated with each penetration (e.g., welds, bellows or { See ITS]
O-rings) is OPERABLE. 367
SHUTDOWN MARGIN
1.31 SHUTDOWN MARGIN shall be the instantaneous amount of reactivity by which the reactor is
subcritical or would be subcritical from its present condition assuming all full length rod cluster assemblies
(shutdown and control) are fully inserted except for the single rod cluster assembly of highest reactivity See TS
worth which is assumed to be fully withdrawn. {Cf;pter]
1.0
SITE BOUNDARY
1.32 The SITE BOUNDARY shall be that line beyond which the land is not owned, leased, or otherwise
controlled by the licensee.

August 2, 2006
SEQUOYAH - UNIT 2 1-6 Amendment No. 63, 132, 146, 242, 264, 267,
284, 298
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DISCUSSION OF CHANGES
ITS 3.6.10, EMERGENCY GAS TREATMENT SYSTEM (EGTS)

the Bases. The additional allowance to test EGTS train actuation on an actual or
simulated actuation signal is discussed in DOC L02.

The removal of these details, which are related to system design, from the
Technical Specifications is acceptable, because this type of information is not
necessary to be included in the Technical Specifications to provide adequate
protection of public health and safety. The ITS retains the requirement that two
emergency gas treatment system trains shall be OPERABLE, and verifies that
each train starts on a valid signal. This change is acceptable, because the
removed information will be adequately controlled in the ITS Bases. Changes to
the Bases are controlled by the Technical Specification Bases Control Program
in Chapter 5. This program provides for the evaluation of changes to the Bases
to ensure the Bases are properly controlled. This change is designated as a less
restrictive removal of detail change, because information relating to system
design is being removed from the Technical Specifications.

(Type 5 — Removal of SR Frequency to the Surveillance Frequency Control
Program) CTS 4.6.1.8 requires each EGTS cleanup subsystem to be operated
for at least 10 hours with the heaters on at least once per 31 days. ITS

SR 3.6.10.1 requires a similar Surveillance and specifies the periodic Frequency
as, "In accordance with the Surveillance Frequency Control Program.”

CTS 4.6.1.8.b.3 requires, in part, verification of each EGTS cleanup subsystem
flow rate every 18 months. ITS SR 3.6.10.5 requires the same verification and
specifies the periodic Frequency as, "In accordance with the Surveillance
Frequency Control Program." CTS 4.6.1.8.d.2 requires verification that each
EGTS cleanup subsystem filter train starts on a Phase A containment isolation
Test signal at least once per 18 months. ITS SR 3.6.10.3 requires a similar
verification and specifies the periodic Frequency as, "In accordance with the
Surveillance Frequency Control Program." CTS 4.6.1.8.d.3 requires verification
that the EGTS cleanup subsystem filter cooling bypass valves operate at least
one per 18 months. ITS SR 3.6.10.4 requires a similar verification and specifies
the periodic Frequency as, "In accordance with the Surveillance Frequency
Control Program.", This changes the CTS by moving the specified Frequencies
for these SRs and associated Bases to the Surveillance Frequency Control
Program.

The removal of these details related to Surveillance Requirement Frequencies
from the Technical Specifications is acceptable, because this type of information
is not necessary to be included in the Technical Specifications to provide
adequate protection of public health and safety. The existing Surveillance
Frequencies are removed from Technical Specifications and placed under
licensee control pursuant to the methodology described in NEI 04-10. A new
program (Surveillance Frequency Control Program) is being added to the
Administrative Controls section of the Technical Specifications describing the
control of Surveillance Frequencies. The surveillance test requirements remain
in the Technical Specifications. The control of changes to the Surveillance
Frequencies will be in accordance with the Surveillance Frequency Control
Program. The Program shall ensure that Surveillance Requirements specified in
the Technical Specifications are performed at intervals sufficient to assure the
associated Limiting Conditions for Operation are met. This change is designated

Sequoyah Unit 1 and Unit 2 Page 2 of 5
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CTS 4.6.1.8.d.4 requires verification that each EGTS Air Cleanup Subsystem train produces a
negative pressure within limits in the annulus within 1 minute after a start signal. ITS SR
3.6.10.6 requires a similar verification and specifies the periodic Frequency as, "In accordance
with the Surveillance Frequency Control Program." The change to CTS 4.6.1.8.d.4 to perform
the Surveillance on a STAGGERED TEST BASIS is discussed in DOC LO05.
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DISCUSSION OF CHANGES
ITS 3.6.10, EMERGENCY GAS TREATMENT SYSTEM (EGTS)

the Surveillances for the two fans can be larger or smaller under the ITS than
under the CTS.

L04  (Category 6 — Relaxation of Surveillance Requirement Acceptance Criteria) CTS
4.6.1.8.a requires the periodic operation of each EGTS train for at least 10 hours
with the heaters on. ITS SR 3.6.10.1 requires the periodic operation of each
EGTS train for at least 15 continuous minutes with the heaters on. This changes
the CTS by reducing the amount of time each EGTS train is required to be
operated.

The purpose of CTS 4.6.1.8.a is to periodically verify that each train of EGTS can
operate properly. The requirement to operate each train for at least 10 hours per
month with the heaters on in order to reduce the buildup of moisture on the
adsorbers and HEPA filters was derived from the guidance provided in
Regulatory Guide (RG) 1.52, "Design, Testing, and Maintenance Criteria for Post
Accident Engineered-Safety-Feature Atmosphere Cleanup System Air Filtration
and Adsorption Units of Light-Water-Cooled Nuclear Power Plants," Revision 2,
Regulatory Position 4.d. However, this was changed in RG 1.52, Revision 3.

RG 1.52, Revision 3, Regulatory Position 6.1 states, "Each ESF atmosphere
cleanup train should be operated continuously for at least 15 minutes each
month, with the heaters on (if so equipped), to justify the operability of the system
and all its components." The Ventilation Filter Testing Program (VFTP) also
requires that a laboratory test of a sample of the charcoal adsorber used in each
of the Engineered Safety Features (ESF) systems be tested in accordance with
ASTM D3803-1989. Generic Letter 99-02, "Laboratory Testing of Nuclear-Grade
Activated Charcoal," dated June 3, 1999, informed licensees that the use of any
standard other than ASTM D3803-1989 to test the charcoal sample may result in
an overestimation of the capability of the charcoal to adsorb radioiodine. As a
result, TVA requested license amendments to the Sequoyah Nuclear Plant
(SQN) Unit 1 and Unit 2 Technical Specifications to revise the required filter
testing to be in accordance with ASTM D3803-1989. The NRC approved the
SQN Unit 1 and Unit 2 license amendments on November 2, 2000 (ADAMS
Accession Number ML003766942). This change is acceptable because the
ASTM D3803-1989 Standard no longer requires operation for 10 hours utilizing
the heaters. This change is designated as less restrictive because less stringent
Surveillance Requirements are being applied in the ITS than were applied in the

Sequoyah Unit 1 and Unit 2 Page 5 of 5
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INSERT 3

(Category 7 — Relaxation Of Surveillance Frequency) CTS 4.6.1.8.d.4 requires a
drawdown of the shield building annulus by each EGTS Air Cleanup Subsystem train to
within limits at least once per 18 months. ITS SR 3.6.10.6 requires a drawdown of the
shield building annulus to within limits "In accordance with the Surveillance Frequency
Control Program." The specified Surveillance Frequency that is being moved to the
Surveillance Frequency Control Program is "18 months on a STAGGERED TEST BASIS
for each EGTS Air Cleanup Subsystem train." This changes the CTS by allowing the
drawdown test for each EGTS Air Cleanup Subsystem train to be performed less
frequently. Moving the specified Surveillance Frequency to the Surveillance Frequency
Control Program is discussed in DOC LAOQ2.

The purpose of CTS 4.6.1.8.d.4 is to verify the integrity of the shield building boundary
by ensuring the shield building annulus can be rapidly drawn to a negative pressure of at
least 0.5 inches water gauge. Therefore, this is a test of shield building integrity and
does not need to be performed every 18 months using each EGTS Air Cleanup
Subsystem train. Staggering use of the EGTS Air Cleanup Subsystem trains every 18
months will ensure both trains are capable of performing the test. This change is
acceptable because performing the drawdown test using one train of EGTS Air Cleanup
Subsystem every 18 months will adequately verify shield building integrity.
OPERABILITY of the EGTS Air Cleanup Subsystem will be maintained through the
application of the other Surveillances of ITS 3.6.10. This change is designated as less
restrictive, because the shield building annulus drawdown Surveillance will be performed
less frequently with each EGTS Air Cleanup Subsystem train under the ITS than under
the CTS.
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CTs SBACS (Dual-and-lce- Condenser)
3.6.43 @
-
Air Cleanup Subsystem
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
4.6.1.8.d.2 SR 3.6.43.3 Verify each SBACS train actuates on an actual or 48} menths @
simulated actuation signal. @
OR
Air Cleanup Subsystem
In accordance
with the
Surveillance
) Frequency
Air Cleanup Subsystem Control Program } @
EGTé I
46.18d3 SR 3.6.43.4 I Verify each SBACS filtervbypass damper can be H48}menths @@
soonod,
oR ®
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Control
Air Cleanup Subsystem Program H @
46.18b3 SR 3.6.ﬁ.5 Verify each SBACS train flow rate is =[] cfm. H48}menthsona @
STAGGERED
TESTBASIS %
OR
In accordance
with the
Surveillance
Frequency
Control Program } @
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CTS

4.6.1.8.d.4

@ INSERT 1

3.6.10

SR 3.6.10.6

Verify the shield building can be maintained at a
negative pressure = 0.5 inch water gauge in the
annulus by one EGTS Air Cleanup Subsystem
train within 60 seconds after a start signal.

In accordance
with the
Surveillance
Frequency
Control Program
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CTS
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
4.6.1.8.d.2 SR 3.6.43.3 Verify each SBACS train actyates on an actual or 48} menths
simulated actuation signal.
OR
Air Cleanup Subsystem
In accordance
with the
Surveillance
Frequency
Air Cleanup Subsystem 3| Control Program }
46.18d3 SR 3.6..4 I Verify each SBACS filtervbypass damper can be H48}menths
-
OR
In accordance
with the
Surveillance
Frequency
Control
Air Cleanup Subsystem 9 | Program
EGTS
46.1.8.b.3 SR 3.6.ﬁ.5 Verify each SBACS ftrain flow rate is =[] cfm. 48} months-ona
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OR
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with the
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Frequency

Control Program }
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CTS

4.6.1.8.d.4

@ INSERT 1

3.6.10

SR 3.6.10.6

Verify the shield building can be maintained at a
negative pressure = 0.5 inch water gauge in the
annulus by one EGTS Air Cleanup Subsystem
train within 60 seconds after a start signal.

In accordance
with the
Surveillance
Frequency
Control Program
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JUSTIFICATION FOR DEVIATIONS
ITS 3.6.10, EMERGENCY GAS TREATMENT SYSTEM (EGTS)

1. The ISTS 3.6.13 title "Shield Building Air Cleanup System (SBACS)" has been
changed to "Emergency Gas Treatment System (EGTS\}4 consistent with the

Air Cleanup
Subsystem

Sequoyah Nuclear Plant (SQN) site specific terminology. The heading for

ISTS 3.6.13 includes the parenthetical expression (Dual and Ice Condenser). This
identifying information is not included in the SQN ITS. This information is provided
the NUREG-1431, Rev. 4.0 to assist in identifying the appropriate Specifications to
be used as a model for a plant-specific ITS conversion, but serves no purpose in a
plant-specific implementation. In addition, SQN design does not include the Spray
Additive System (ISTS 3.6.7) or the Hydrogen Mixing System (ISTS 3.6.9).
Therefore, ISTS 3.6.7 and ISTS 3.6.9 are not included in the SQN ITS and ISTS
3.6.13 is renumbered as ITS 3.6.10.

2. Changes are made (additions, deletions, and/or changes) to the ISTS which reflect

in

the plant-specific nomenclature, number, reference, system description, analysis, or

licensing basis description.

3. The ISTS contains bracketed information and/or values that are generic to
Westinghouse vintage plants. The brackets are removed and the proper plant
specific information/value is inserted to reflect the current licensing basis.

4. ISTSSR3.6.13.1, SR 3.6.13.3, SR 3.6.13.4, and SR 3.6.13.5 (ITS SR 3.6.10.1,
SR 3.6.10.3, SR 3.6.10.4, and SR 3.6.10.5, respectively) provide two options for
controlling the Frequencies of Surveillance Requirements. SQN is proposing to
control the Surveillance Frequencies for ITS SR 3.6.10.1, SR 3.6.10.3, SR 3.6.10.4,
and SR 3.6.10.5 under the Surveillance Frequency Control Program.

5. ITS SR 3.6.10.6 is added to reflect the requirements of
CTS 4.6.1.8.d.4. Changes associated with CTS 4.6.1.8.d.4 are
described in Discussion of Changes LA0O2 and L05. ITS SR
3.6.10.6 is also similar to the requirements of ISTS SR 3.6.8.4
but will not specify a flow rate for the EGTS Cleanup
Subsystem train. The current licensing basis for this
acceptance criteria is derived from the license amendment
requested by TVA and approved by the NRC on December 23,
1982.

Sequoyah Unit 1 and Unit 2 Page 1 of 1
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B 3.6 CONTAINMENT SYSTEMS

[
L Emergency Gas Treatment System (EGTS)%

Air Cleanup Subsystem
BASES ECTS

BACKGROUND The SBACS is required by 10 CFR 50, Appendix A, GDC 41,
"Containment Atmosphere Cleanup" (Ref. 1), to ensure that radioactive
materials that leak from the primary containment into the shield building
(secondary containment) following a Design Basis Accident (DBA) are
filtered and adsorbed prior to exhausting to the environment.

The containment has a secondary containment called the shield building,
which is a concrete structure that surrounds the steel primary
containment vessel. Between the containment vessel and the shield
building inner wall is an annular space that collects any containment
leakage that may occur following a loss of coolant accident (LOCA). This
space also allows for periodic inspection of the outer surface of the steel

containment vessel. Air Cleanup Subsystem

Ihe%BAGSestabhshe&&nega%w&press&r&mh&ann&ms—b
I L4 I ‘ eodi . . ironment.
Shield building OPERABILITY is required to ensure retention pf primary
containment leakage and proper operation of the . } @

EGTS
ists of two separate and redundant trains. Each train

mcludes a heater, [cooling-coils;} a prefilter, moisture separators, a high @

efficiency particylate air (HEPA) filter, an activated charcoal adsorber

section for removal of radioiodines, and a fan. Ductwork, valves and/or

dampers, and instrumentation also form part of the system. The moisture

separators function to reduce the moisture content of the airstream. A

second bank of HEPA filters follows the adsorber section to collect carbon

fines and provide backup in case of failure of the main HEPA filter bank.

Only the upstream HEPA filter and the charcoal adsorber section are

credited in the analysis. The system initiates and maintains a negative air

pressure in the shield building by means of filtered exhaust ventilation of

the shield building following receipt of a safety-injection{SH signal. The @

system is described in Reference 2. Phase A containment isolation |

Air Cleanup
Subsystem

The prefilters remove large particles in the air, and the moisture
separators remove entrained water droplets present, to prevent excessive
loading of the HEPA filters and charcoal absorbers. Heaters may be
included to reduce the relative humldlty of the airstream on systems that

operate in high humldlty ; }

produet]
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@ INSERT 1

The EGTS design consists of two subsystems eemmen-te-beth-units. The annulus vacuum
control subsystem is used to establish and maintain a negative pressure within the secondary
containment annulus during normal plant operation{ren-safety-related). The annulus vacuum
control subsystem does not perform any safety function. The air cleanup subsystem is actuated
following a LOCA to maintain a negative pressure in the annulus area between the shield
building and the steel containment. Filters in the air cleanup subsystem then control the release
of radioactive contaminants to the environment. The air cleanup subsystem is the portion of
EGTS that performs a safety function and is required to be OPERABLE. OPERABILITY
requirements associated with the shield building are specified in LCO 3.6.7, “Shield Building.”
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BASES

SURVEILLANCE REQUIREMENTS (continued)

E INSERT 4 3—

REFERENCES 1. 10 CFR 50, Appendix A, GDC 41.

. 6.2
2. YFSAR, Section [8-5]. &

3. 'FSAR, Chapter [15].

4. Regulatory Guide 1.52, Revision {2}.

SEQUOYAH UNIT 1
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@ INSERT 4
SR 3.6.10.6

The EGTS Air Cleanup Subsystem produces a negative pressure to prevent leakage from the
shield building. This Surveillance verifies that the shield building can be rapidly drawn down to
- 0.5 inch water gauge in the annulus. This test is used to ensure shield building boundary
integrity. Establishment of this pressure is confirmed by this SR, which demonstrates that the
shield building can be drawn down to a negative pressure of 2 0.5 inches of water gauge in the
annulus in < 60 seconds using one EGTS Air Cleanup Subsystem train. The time limit ensures
that no significant quantity of radioactive material leaks from the shield building prior to
developing the negative pressure. Since this Surveillance is a shield building boundary integrity
test, it does not need to be performed with each EGTS Air Cleanup Subsystem train; thus, this
Surveillance is performed on a STAGGERED TEST BASIS. The primary purpose of this SR is
to ensure shield building integrity. The secondary purpose of this SR is to ensure that the
EGTS Air Cleanup Subsystem train being tested functions as designed. Upon failure to meet
this SR, the leak tightness of the shield building must be immediately assessed to determine the
impact on the OPERABILITY of the shield building. If a negative pressure of =2 0.5 inch water
gauge cannot be maintained in the annulus by either EGTS Air Cleanup Subsystem train (i.e.,
loss of shield building safety function), the shield building must be declared inoperable and
ACTIONS of LCO 3.6.7 performed in accordance with LCO 3.0.6 and Specification 5.5.13,
“Safety Function Determination Program (SFDP).”

The Surveillance Frequency is controlled under the Surveillance Frequency Control Program.
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B 3.6 CONTAINMENT SYSTEMS

[
L Emergency Gas Treatment System (EGTS)%

Air Cleanup Subsystem
BASES ECTS

BACKGROUND The SBACS is required by 10 CFR 50, Appendix A, GDC 41,
"Containment Atmosphere Cleanup" (Ref. 1), to ensure that radioactive
materials that leak from the primary containment into the shield building
(secondary containment) following a Design Basis Accident (DBA) are
filtered and adsorbed prior to exhausting to the environment.

The containment has a secondary containment called the shield building,
which is a concrete structure that surrounds the steel primary
containment vessel. Between the containment vessel and the shield
building inner wall is an annular space that collects any containment
leakage that may occur following a loss of coolant accident (LOCA). This
space also allows for periodic inspection of the outer surface of the steel

containment vessel. Air Cleanup Subsystem
hen ol-the release-of radioactive-contaminants-to-the-enyironment:

Shield building OPERABILITY is required to ensure retention pf primaryI
containment leakage and proper operation of the

EGTS EGTS }
The 8&% co%éists of two separate and redundant trains. Each train
includes a heategr, {cooling-coils;] a prefilter, moisture separators, a high @

Air Cleanu efficiency particullate air (HEPA) filter, an activated charcoal adsorber
Subs stemp section for removal of radioiodines, and a fan. Ductwork, valves and/or
y dampers, and instrumentation also form part of the system. The moisture

separators function to reduce the moisture content of the airstream. A
second bank of HEPA filters follows the adsorber section to collect carbon
fines and provide backup in case of failure of the main HEPA filter bank.
Only the upstream HEPA filter and the charcoal adsorber section are
credited in the analysis. The system initiates and maintains a negative air
pressure in the shield building by means of filtered exhaust ventilation of

the shield building following receipt of a safety-injection{SH signal. The @

system is described in Reference 2. Phase A containment isolation |

The prefilters remove large particles in the air, and the moisture
separators remove entrained water droplets present, to prevent excessive
loading of the HEPA filters and charcoal absorbers. Heaters may be
included to reduce the relative humidity of the airstream on systems that

operate in high humidity. i ; }
h | _ e .

(®
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@ INSERT 1

The EGTS design consists of two subsystems eemmen-te-beth-units. The annulus vacuum
control subsystem is used to establish and maintain a negative pressure within the secondary
containment annulus during normal plant operation{ren-safety-related). The annulus vacuum
control subsystem does not perform any safety function. The air cleanup subsystem is actuated
following a LOCA to maintain a negative pressure in the annulus area between the shield
building and the steel containment. Filters in the air cleanup subsystem then control the release
of radioactive contaminants to the environment. The air cleanup subsystem is the portion of
EGTS that performs a safety function and is required to be OPERABLE. OPERABILITY
requirements associated with the shield building are specified in LCO 3.6.7, “Shield Building.”
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BASES

SURVEILLANCE REQUIREMENTS (continued)

g INSERT 4 3—

REFERENCES 1. 10 CFR 50, Appendix A, GDC 41.

. 6.2
2. YFSAR, Section [8-5]. &

3. 'FSAR, Chapter [15].

4. Regulatory Guide 1.52, Revision {2}.
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@ INSERT 4
SR 3.6.10.6

The EGTS Air Cleanup Subsystem produces a negative pressure to prevent leakage from the
shield building. This Surveillance verifies that the shield building can be rapidly drawn down to
- 0.5 inch water gauge in the annulus. This test is used to ensure shield building boundary
integrity. Establishment of this pressure is confirmed by this SR, which demonstrates that the
shield building can be drawn down to a negative pressure of 2 0.5 inches of water gauge in the
annulus in < 60 seconds using one EGTS Air Cleanup Subsystem train. The time limit ensures
that no significant quantity of radioactive material leaks from the shield building prior to
developing the negative pressure. Since this Surveillance is a shield building boundary integrity
test, it does not need to be performed with each EGTS Air Cleanup Subsystem train; thus, this
Surveillance is performed on a STAGGERED TEST BASIS. The primary purpose of this SR is
to ensure shield building integrity. The secondary purpose of this SR is to ensure that the
EGTS Air Cleanup Subsystem train being tested functions as designed. Upon failure to meet
this SR, the leak tightness of the shield building must be immediately assessed to determine the
impact on the OPERABILITY of the shield building. If a negative pressure of =2 0.5 inch water
gauge cannot be maintained in the annulus by either EGTS Air Cleanup Subsystem train (i.e.,
loss of shield building safety function), the shield building must be declared inoperable and
ACTIONS of LCO 3.6.7 performed in accordance with LCO 3.0.6 and Specification 5.5.13,
“Safety Function Determination Program (SFDP).”

The Surveillance Frequency is controlled under the Surveillance Frequency Control Program.
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431

CETO003

NRC Question Closure

This question is closed and no further information is required at this time to draft the

Safety Evaluation.
3/12/2015

Mark Blumberg
Scott Bowman
Kristy Bucholtz
Margaret Chernoff
Michelle Conner
Khadijah Hemphill
Andrew Hon

Lynn Mynatt

Ray Schiele

Roger Scott

Khadijah Hemphill
3/12/2015 2:53 PM

3/17/2015



Sequoyah ITS Conversion Database

ITS NRC Questions

Page 1 of 1

1d

NRC Question
Number

Category
ITS Section
ITS Number

DOC Number
JFD Number

JFD Bases
Number

Page Number(s)

NRC Reviewer
Supervisor

Technical
Branch POC

Conf Call
Requested

NRC Question

Attach File 1
Attach File 2
Issue Date
Added By
Date Modified
Modified By
Date Added

Notification

https://members.excelservices.com/rai/index.php?requestType=arealtemPrint&itemId=11

11
CSsS-001

Technical

3.3

Rob Elliott

Steve Wyman

NRC staff was unable to locate the setpoint calculation for the reactor
coolant pump underfrequency setpoint in your submittal. Please

provide this information.

2/14/2014
Khadijah Hemphill

2/14/2014 10:32 AM

Scott Bowman
Michelle Conner
Khadijah Hemphill
Lynn Mynatt

Lisa Regner

Ray Schiele

Carl Schulten
Roger Scott

8/20/2014
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7

CSsS-001

Licensee Response

SQN-EEB-MS-TI28-0076 Rev.5.pdf (40MB)

The SQN calculation for the reactor coolant pump underfrequency setpoint is SQN-EEB-MS-

TI28-0076 Rev.5. This is being provided as Attachment 1.

2/14/2014 1:00 PM

Scott Bowman
Michelle Conner
Khadijah Hemphill
Lynn Mynatt

Lisa Regner

Ray Schiele

Carl Schulten
Roger Scott

Scott Bowman

2/14/2014 12:04 PM
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STATEMENT OF PROBLEM/ABSTRACT

Determine the accuracy of the subject instrument loops and demonstrate that the accuracy is adequate for the
intended purpose. Primary elements are not located in a Harsh environment. The subject devices are not part of
PAM.

RCP UNDERFREQUENCY RELAYS

Calculations were performed to determine the accuracy of the subject instrument loops. The determined accuracies
were compared to the required accuracies, setpoints, safety limits and/or operating limits and the accuracy for the

loops listed below.
1-81-068-344D
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1-81-068-348F
1-81-068-350G
2-81-068-344D
2-81-068-346E
2-81-068-348F
2-81-068-350G

MICROFICHE/EFICHE Yes [1 No [ FICHE NUMBER(S)

TVA 40532 Page 1 of 2 NEDP-2-1 [10-31-2011]



NPG CALCULATION COVERSHEET/CTS UPDATE

Page A2
CALC ID ORG PLANT BRANCH NUMBER REV
NUC SQN EEB SQN-EEB-MS-TI28-0076 5
ALTERNATE CALCULATION IDENTIFICATION
BUILDING ROOM ELEVATION COORD/AZIM FIRM
CATEGORIES D09
KEY NOUNS (A-add, D-delete)
ACTION KEY NOUN A/D | KEY NOUN
(A/D)
CROSS-REFERENCES (A-add, C-change, D-delete)
ACTION XREF XREF XREF XREF XREF XREF
(A/ICID) CODE TYPE PLANT BRANCH NUMBER REV
CTS ONLY UPDATES:
Following are required only when making keyword/cross reference CCRIS updates and page 1 of form NEDP-2-1 is not included:
PREPARER (PRINT NAME AND SIGN) DATE CHECKER (PRINT NAME AND SIGN) DATE
PREPARER PHONE NO. EDMS ACCESSION NO.

TVA 40532 Page 2 of 2 NEDP-2-1 [10-31-2011]



ORIGINAL
ORIGINAL]

GA Ramrdjq ,

TVAN CALCULATION COVERSHEET

Title

DEMONSTRATED ACCURACY CALCULATION RCP UNDERFREQUENCY RELAYS
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Unit  18&2

Preparing Organization
EEB-1&C

Key Nouns
I&C, INSTR, CALIBRATION,SETPOINT, ACCURACY

(For RIMS)

Branch/Project Identifiers

Each time these calculations are issued, preparer must ensure that the original (R0)

RIMS accession number is filled in.
SQN-EEB-MS-TI28-0076
Rev (for RIMS use) RIMS Accession Number
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Statement of Problem:

RCP UNDERFREQUENCY RELAYS

Determine the accuracy of the subject instrument loop(s) and demonstrate that the accuracy is adequate for the intended purpose.
Primary elements [] are [X] are not located in a Harsh environment. Subject devices [ are [ are not part of PAM.

Abstract

1-81-068-344D
1-81-068-346E
1-81-068-348F
1-81-068-350G
2-81-068-344D
2-81-068-346E
2-81-068-348F
2-81-068-350G

Calculations were performed to determine the accuracy of the subject instrument loop(s). The determined accuracies
were compared to the required accuracies, setpoints, safety limits and/or operating limits and the accuracy for the
loops listed below were demonstrated to be acceptable for the intended function of the instrument loops listed below.

X
O

Microfilm and return calculation to Calculation Library.
Microfilm and return calculation to:
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[0  Microfilm and destroy.
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This calculation consists of \41 pages,

Legibility Evaluated e .
and Accepted for Issue [\ jg &t/Q‘uL/\j bl1dlas
LE Signature Date
N\ \
FSAR Compliance Review C (S Q o, é\!?d |44
LE Signature Date
NOTE

Upon the next major revision of this calculation, as-found data shall be
retrieved from past performances of 2-SI-TFT-068-230.0 (Reference 25)
in accordance with requirement 4 of this calculation. This data is to be
evaluated to determine the amount of conservatism in the existing drift
error analysis and to ensure compliance with the allowable value.
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DEMONSTRATED ACCURACY CALCULATION REVISION LOG
— RCP UNDERFREQUENCY RELAYS SQN-EEB-MS-TI28-0076
Revision
No. DESCRIPTION OF REVISION Apgf;ied
0 Initial Issue per DCN M-10396-A.
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Titl Demonstra
" peop Under

ted Accuracy Calculation
frequency Relays QQN—EEB—MS—TI28—OO76

REVISION LOG

Revision

UF relay replacement. The values used in the Unit
2 calculations are the same as the Unit 1 values,
therefore the resulting setpoint and allowable
values are the same for both units. This revision
adds the Unit 1 references. The following
documents were added for Unit 1:

Attachment 3: Unit 1 Tech Spec Table 2.2.1 and
section 3/4.3.1; FSAR Table 7.5.2-1
(FSAR Change 11-42)

Attachment 5: 1,2-45N763-2 R9 (DCA from M10441A)
Attachment 8: Excerpts from 1-SI-TDC-068-218.0
Attachment 9: Excerpts from 1-SI-IRT-099-400.0
Attachment 15: Excerpts from 1-SI-TFT-068-230.0

The Unit 2 Technical Specification Table 2.2.1
referenced in Revision 0 has been deleted from the
Tech Specs and added to the FSAR. Therefore, this
table has been deleted from this calculation and
the appropriate FSAR change added. The
information in the Attachments listed above has
been reorganized as necessary to group like tables
and information together and all the pages of the
subject Attachments have been renumbered.

Pages Deleted: FSAR Compliance Review RO
Independent Review form RO

Pages Added: Attachment 3 pages 1-3 were
replaced by Attachment 3 pages 1-
18.

Attachment 5 page 1 of 1 was
replaced by pages 1 and 2.

Attachment 8 pages 1 thur 9 have
been replaced by pages 1 thru 21.

Attachment 9 page 1 of 1 has been
replaced by Attachment 9 pages 1
and 2.

Date
No. DESCRIPTION OF REVISION Approved
VN
1 DCN M10441A adds the Unit 1 information for the L1599

TVA 10534 (EN DES-4-78)
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Title: Demonstrated Accuracy Calculation
Relays SQN-EEB-MS-TT28-0076

B
CP—Uonaerrreguaeney

REVISION LOG

Revision

T

Pages Revised:

Total Pages:

Independent Review form R1

FSAR Compliance Review R1

Revision 1 Rev Log (2 pages)
Revision 1 Reference Review page 6A
3, 32, 4 - 6, 9, 11, 14A, 14B, 21

Changed page number 6A to 6B
Toble of Conlents

182

Legibility evaluated and
accepted for issue:

,@Gh D d /(.um: 3/‘7“3/%/
sl r

.

Date
G DESCRIPTION OF REVISION Approved
Ts (CPHE) Attachment 15 pages 1 thru 10 have “2b€¢
been replaced by pages 1 thru 20. Vo
MY -
ML

TWVA 10534 (EN DE5-4-78)
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DEMONSTRATED ACCURRACY CALCULATION REVISION LOG
RCP UNDERFREQUENCY RELAYS SQN-EEB-MS-TI28-0076
Title:
Revision DESCRIPTION OF REVISION Date
No. Approved
2 This calculation has been revised for SQ962528PER I

corrective action to remove requirement number 4, which
required the conservatism for relay drift value to be determined
based on actual field data. Requirement 4 stated the functional
test would be used to collect data, the functional test was not
modified to take values so the 1 and 2-SI-TDC-068-218.0
surveillance values were used. This change also resolves the
RO revision log request.

Pages Added: Attachment 17, [08

Pages Changed: Cover sheet, Independent Review, FSAR review,
1,2,3,3A,5,6-6A, 14A, 27A, It , 17,/0A 27

Pages Removed: 6B

Legibility Evaluated and ,W
Accepted for Issue. 7‘{4#7 Qéz}/f;g
ate

( LE Signature

2/
This calculation consists of 214 pages.
M 2-25-93
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DEMONSTRATED ACCURRACY CALCULATION REVISION LOG
RCP UNDERFREQUENCY RELAYS SQN-EEB-MS-TI28-0076
Title:
Revision DESCRIPTION OF REVISION Dale
No. Approved
3 This calculation has been revised to establish the Tech Spec

Allowable value and setpoint (no change to Calculated Av and
setpoint used in setpoint and scaling documents). Also,
removed old Tech Spec values.

Pages Added: 24A, Rev log, Cover sheet

Pages Changed: Independent Review, FSAR review, 10, 24, 26,
27A

Pages Removed: None

Legibility Evaluated and W 4 /
Accepted for Issue. i 194
L S;gnature /Date

21
This calculation consists Of pages.
/ n#fm BT

I




Page B6

NPG CALCULATION RECORD OF REVISION

CALCULATION IDENTIFIER SQN-EEB-MS-TI28-0076

Title

Demonstrated Accuracy Calculation
RCP UNDERFREQUENCY RELAYS SQN-EEB-MS-TI28-0076

Revision
No.

DESCRIPTION OF REVISION

4

This calculation has been revised to correct the Tech Spec Allowable value to the
Westinghouse Setpoint Methodology.

Added Pages: Rev Log
Pages Changed: Independent Review, FSAR Review, 10, 26, 27A
Pages Removed: 24A

Legibility Evaluated and Accepted for Issue.
J.H. Rinnie 11/9/98
Signature Date

This calculation consists of 217 sheets.

This calculation has been revised to support Tech Spec format change and TSFT-493
implementation for Tech Spec Table 2.2-1 item 16 ‘Underfrequency-Reactor Coolant Pumps’.
This change will determine new component “As Found” calibration value using the square root
sum of the squares (SRSS) methodology. The “As Left” value is not changed as it is based on
a single term, Ab only. The analysis will maintain the existing Westinghouse methodology. This
change will be incorporated by an EDC for the TSFT-493 changes.

Pages Added:  Cover/CTS sheets, Att, 18
Pages Changed: Rev Log, Independent Review, 3A, 4, 5, 6, 10, 24, 26
Pages Removed: FSAR review

FSAR section(s): 7.2 and 15.3 were reviewed and are not impacted by the results of this
calculation.

This calculation consists of 222 sheets.

TVA 40709 [10-2008] Page 1 of 1 NEDP-2-2 [10-20-2008]




Page C

NPG CALCULATION VERIFICATION FORM

Calculation Identifier SQN-EEB-MS-TI28-0076 Revision: 5
Method of design verification used:
1. Design Review X

. s - ] ] !
2. Alternate Calculation ] Verifier: /\/ av) Jl/fb’?g Ag_/} Date: /-22- | 4
3. Qualification Test ]
Comments:

All comments between myself and the preparer have been resolved. This calculation revision is found to
be in compliance with NEDP-2. The FSAR compliance review has been performed. The methodology
utilized in this calculation revision is commensurate with the guidelines provided in Branch Technical
Instruction EEB-TI-28.

TVA 40533 [10-2008] Page 1 of 1 NEDP-2-4 [10-20-2008]
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BRANCH/PROJECT IDENTIFIER cu-E=®-mMe-TIze -ocon&s

DEMONSTRATED ACCURACY CALCULATION

PURPOSE

The purpose of this calculation is a) to determine the
accuracy of the instrumentation covered by this calculation, and b)
to demonstrate that the instrumentation is sufficiently accurate
to perform its intended function without safety or operational

limits being exceeded.

ASSUMPTIONS
Vv’ This calculation contains no assumptions.

The following assumptions were used in the performance
of this calculation. These assumptions require further
analysis. This calculation may require revision if the
assumptions below are shown to be invalid.

Cc:/(. u,/q tion
EEURE NMENT <
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BESET \F onE 0yCLE  OCOUMRS ABovw TRE TRE\F

FEEuENE |

35) BELAY AcLErradtE Banp A \ETE = T o0 \kii.

(ConT N war:»)

REV_O PREP DEW  DATE (,-1-i4 CHECK ﬁf DATE (/7 SHEET 7z C/03
REV_ &2 PREPZF)I] ~ DATE/2-Y-97 CHECK In)/? DATE 12/4/97 SHEET 2  C/0 3
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BRANCH/PROJECT IDENTIFIER SQN-EEB-MS-TI28-0076
DEMONSTRATED ACCURACY CALCULATION

Entire page replaced by Revision 1. )

REQUIREMENTS (Continued)

Reference 25, 1-SI-TFT-068-230.0 and 2-SI-TFT-068-230.0, shall R
ised to record and document the actual as-found relay
trip poi ring functional testing, while verifying that
this trip point not violate the allowable value of 56.3 P
Hz. This data will be e ted upon the next major revision
of this calculation, provided en ata exists, to determine
the amount of conservatism in the tsting drift error
analysis and to ensure compliance with
Specification allowable value. (See Sheet 14A)

AN

Boei inl
ﬁf;ﬁ'ufreme”*‘/&'m;‘i";“} Capdtion) None k2

REV | PREP _\dh DATE |-25-95 CHECK Af].  DATE /12%4{5 SHEET _2 C/0 A
REV 2 PREP 5G/M DATE l/-7-97 CHECK _W|) _ DATE ]2/4/47 SHEET _3 C/0 3f

REV PREP DATE CHECK DATE ' SHEET c/0



BRANCH/PROJECT IDENTIFIER _SQN-EEB-MS-TI28-0076
DEMONSTRATED ACCURACY CALCULATION

SOURCE OF DESIGN INPUT INFORMATION
(References)

REF ATT REFERENCE (RIMS #)

REV
REV

1 DCN M10396A (Excerpts)
DCN M10441A (Excerpts)

2  SQN-DC-V-27.9 Rev. 4 (Excerpts)

3 Technical Specifications Unit 1 Table 2.2-1 and Section 3/4.3.1 and Unit 2 Table 2.2-1 and
Section 3/4.3.1; FSAR Table 7.2.1-5 (Change No. 11-42)

- SQN-EEB-PL&S Rev. 49

4  ABB Technical Bulletin 7.4.6-1F and 7.4.1.7-5

5 1,2-45N763-2 Rev. 6 and Rev. 9 (DCN M10396A and DCN M10441A DCA's respectively)
- ENVIRONMENTAL DESIGN CRITERIA SQN-DC-V-21.0 Rev 22

6  RPS Circuit Protector UF Relays Setpoint and Scaling Calculation ED-Q2099-890137
Rev. 0 (RIMs # B22900315102)

- Calculation 72186RDM Rev. 0, Review of Electronic Components in a Radiation
Environment <5 x 10* RADs (RIMs # B4360721903)

REV _2 PREP _GGM DATE _2/23/98 CHECK _LMB DATE 2/23/98 SHEET _3A C/O
0O

_2/23/98 4
5 PREP I/l DATE /- 1i-/7 CHECK A5 DATE /-22- 14 SHEET 3A C/O _4_
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BRANCH/PROJECT IDENTIFIER _SQN-EEB-MS-TI28-0076
DEMONSTRATED ACCURACY CALCULATION

SOURCE OF DESIGN INPUT INFORMATION

(References)
REF ATT REFERENCE (RIMS #)
10 - Branch Technical Instruction, Setpoint Calculations, BTI-EEB-TI-28 Rev. 10
11 7  ABB Seismic Qualification Report RC-5524-A
12 8  RCP UF Relay Calibration 1-SI-TDC-068-218.0 and 2-SI-TDC-068-218.0 (Excerpts)
13 9 Respohse Time Scheduling and Verification of Reactor Trip and Engineering Safety
Feature Systems 1-SI-IRT-098-400.0 and 2-S|-IRT-099-400.0 (Acceptance criteria for
RCP UF System).
14 - Calculation SQN-EQP-39 “Effects of Cable Insulation Resistance on Instrument
Accuracy”’, Rev. 3 (RIMs # B87021011002)
15 - "6.9kV RCP Relay Boards 10CFR50.49 Category and Operating Times",
SQN-0SG7-0035 Rev. 5
16 10 “Demonstrated Accuracy Calculation for RCP RF Relays (81)"
WBPEO0689009008 Rev. 3 (RIMs # B18940104255)
REV _1 PREP _VDH DATE _ 1/23/95 CHECK __APJ DATE __ 1/23/98 SHEET _4 C/O _5_
REV _5 PREP ¥¥/f] DATE /-/¢-1% CHECK _N¢5 DATE /-22-14 SHEET _4 C/O

REV
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BRANCH/PROJECT IDENTIFIER _SQN-EEB-MS-TI28-0076
DEMONSTRATED ACCURACY CALCULATION

SOURCE OF DESIGN INPUT INFORMATION
(References)

REFERENCE (RIMS #)
Instrument Setpoint, Scaling And Calibration Program, NPG-SPP-06.7
NEDP-2

NTB Calculation "40 Year Normal Operating Radiation Dose to RCP UV and UF Panels”
SQNAPS3-093 Rev. 1 (RIMs # B87930121015)

NTB Calculation “Interim Normal Operating Radiation Dose for Equipment Outside the
Shield Building” SQNNAL3-017 Rev. 13 (RIMs # B87100322006)

“Off-Frequency Turbine Operation Curve” TI-28 Curve Book Rev. 79
0-AR-ECB6-B Rev. 1 (Excerpts for window 19)
ABB Statement regarding relay drift and seismic report (RIMS # B27940607001)

Report No. S298-RP-01 (Excerpts) Southern Testing Services “Nuclear Environmental
and Seismic Qualification ABB 422B1295 Type 81 Relay” (RIMs # T49911120821)
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SOURCE OF DESIGN INPUT INFORMATION
(References)

REF ATT REFERENCE (RIMS #)

25 16 Functional Test of RCP 1, 2, 3, 4 Underfrequency Relays 1-SI-TFT-068-230.0 and 2-SI-
TFT-20.0 (Excerpts)

26 16  Diversified Electronics Specification Sheet and Schematic for SP-0133 Underfrequency

Relay
27 17 Determination of relay drift value using field data.
28 18  Proposed Technical Specification Change Request 11-08 cover sheet R5

(Changes setpoint from 56 to 57 Hertz)
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DEMONSTRATED ACCURACY CALCULATION

I GN INPUT DATA

A) DEFINITIONS & ABBREVIATIONS

Aa

Aas

AB

AF

As

AV

ICTe
INDRe

IRe

M

PREPT>eM  DATE =-4-94 CHECK 4F] DATE 34[4[41’ SHEET (oK C/0 ]
PREP, 22/1]  DATE //-%97 CHECK y)  DATE)2/1/97 SHEET 6A C/O0 7
PREP DATE CHECK DATE

ACCIDENT ACCURACY-ACCURACY OF A DEVICE IN A HARSH
ENVIRONMENT CAUSED BY AN ACCIDENT

COMBINED ACCIDENT AND SEISMIC ACCURACY

ACCEPTANCE BAND-THE RANGE OF VALUES AROUND THE CORKECT
VALUE DETERMINED TO BE ACCEPTABLE WITHOUT RECALIBRATION

AUXILIARY BOILER LINZ BREAK
AFW PUMP TURBINE STEAM SUPPLY LINE BREAK

NORMAL ACCURACY-ACCURACY OF A DEVICE LOCATED IN A
ENVIRONMENT NOT AFFECTED BY AN ACCIDENT OR PRIOR TO AN

ACCIDENT
POST SEISMIC ACCURACY

ALLOWABLE VALUE-SAFETY LIMIT/REQUIRED ACCURACY MINUS NON-
MEASUREABLES; USED FOR THE PURPOSE OF DETERMINING

REPORTABILITY ONLY.
CVCS LETDOWN LINE BREAK
DRIFT INACCURACY

HIGH ENERGY LINE BREAK

INTEGRATED ACCIDENT DOSE

INPUT TEST INSTRUMENT READING INACCURACY

INPUT TEST INSTRUMENT CALIBRATION INACCURACY
INDICATOR READING ERROR

INACCURACY DUE TO CABLE LEAKAGE

LOSS OF COOLANT ACCIDENT

MARGIN-THE DIFFERENCE BETWEEN THE SAFETY LIMIT/OPERATING
LIMIT AND THE NORMAL/ACCIDENT ACCURACY (Mn=NORMAL MARGIN
Ma=ACCIDENT MARGIN)

NOT APPLICABLE
OUTPUT TEST INSTRUMENT READING INACCURACY
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DEMONSTRATED ACCURACY CALCULATION
DESIGN INPUT DATA
A) DEFINITIONS & ABBREVIATIONS CONTINUED
OCTe OUTPUT TEST INSTRUMENT CALIBRATTION INACCURACY
PRCSe PROCESS UNCERTAINTY
PSEe INACCURACY DUE TO POWER SUPDLY VARIATIONS
PV PROCESS VALUE (ACTUAL)
RADe INACCURACY DUE TO ACCIDENT RADIATTON EXPOSURE
Re REPEATABILITY INACCURACY
RH RHR LINE BREAK
RNDe NORMAL RADIATION DOSE BETWEEN CALIBRATION
Se INACCURACY FOLLOWING A SEISMIC EVENT
SECu  SPAN ERROR CORRECTION UNCERTAINTY
5 SAFETY LIMIT
Sp SETPOINT
SPEe ZERO ERROR DUE TO EFFECTS OF OPERATING PRESSURE
TAe  TEMPERATURE EFFECT AT ACCIDENT CONDITIONS
TID TOTAL 40 YEARS INTEGRATED DOSE

TNe TEMPERATURE EFFECT IN THE HAXIMUM/MINIMUM ABNORMAL
TEMPERATURE RANGES

TPRe.- TEST POINT RESISTOR ERROR
WLe WATERLEG UNCERTAINTY

WLHP WATERLEG HIGH POiN‘I‘

WLLP WATERLEG LOW POINT

EMT SlstmEmomacosTiel TNTERFEREN CE
RFT Raso FrEQUEVLY TuTeERFERsvtE
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DESIGN I NPUT DATA
A) DEFINITIONS & ABBREVIATIONS CONTINUED

THE. Tow oG- TEFVNTIONS pARE BELSUVAMT T ~—TOWE
WEST\REHOUSE.  S=TrPondT Moo G (comsTames
AS TART oF BEFEReRCs 4D

CSA =  Channel Statistical A]]o{.:ance

PHA = Process Measurement Accuracy

PEA = Primary Element Accuracy

SCA = Sensor Calibration Accuracy

SMTE =  Sensor Measurement and Test Equipment Accuracy
SD =  Sensor Drift

STE = " Sensor Temperature Effects

SPE =  Sensor Pressure Effects

RCA = Rack Calibration Accuracy

RMTE = Rack Measurement and Test Equipment Accuracy
RCSA = Rack Comparator Setting Accuracy

RD =  Rack Drift

RTE = Rack Temperature Effects

EA = Environmental Allowance

A = ToTAL AllowAneE

172
2 2
CSA = EA+ [(PHA)2+(PEA)2+(SCA+SHTE+SD)2+(STE)2+(5PE)2+(RCA+RHTE+RCSA+RD) +(RTE) ")
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DEMONSTRATED ACCURACY CALCULATION

DESIGN INPUT DATA
C) LOOP FUNCTION

Reactor coolant pump under frequency trip protects against low flow resulting from bus under frequency.
This trip opens the reactor coolant pump (RCP) breakers and trips the reactor on under frequency
condition. Two of four inputs detecting an under frequency condition will initiate a reactor trip above 10%
power (Reference 2).

C) LOOP REQUIREMENTS AND LIMITS (BISTABLE)
RESPONSE TIME: < 0.6 SECONDS (Reference 3)
(See response time discussion on sheet 22)

New relay setting = 10 cycles
Note: Settings excludes 3 cycles measurement

SAFETY LIMITS: 55.8 Hertz (Reference 4) Lower Safety Limit
OPERATING LIMITS: 58.5 Hertz Upper Operational Limit (See sheet 10A)
SETPOINT: 57 Hertz (Established by this calculation)
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UPPER OPERATIONAL LIMIT

The primary concern with the RCP Underfrequency setpoint change is that there may exist a possibility
of erroneous reactor trips due to normal frequency fluctuations. Based on the results of this calculation,
the worst case inaccuracy would allow the relay to trip as high as 57 + 0.711 = 57.711 Hz. Although the
setpoint could be as low as 56.55 (55.8 Hz safety limit + 0.711 Hz , rounded to the nearest 0.05 Hz for field
attainability) without violating the safety limit, 57 Hz was selected to allow for any calibration frequency
extensions that may be necessary in the future. In order to lower the setpoint below 56.55 Hz, coordination
with Westinghouse would be required to determine the possibility of lowering the safety limit of 55.8 Hz
and the impacts on their safety analysis.

The relay has a time delay function to help in preventing spurious trips. The timer begins when the relay
detects three consecutive bad cycles. This time delay counter (set at 10 cycles) will fully reset if one good
cycle occurs prior to the relay timing out and tripping. In order to meet response time requirements,
analysis (see sheet 22) has determined total relay operating time to be 0.232 seconds (13 cycles including
3 cycles measurement).

In order to establish an upper operational limit, it is necessary to define normal occurring plant frequency
fluctuations:

The operators receive a MCR alarm when frequency drops below 59.85 Hz. This provides 59.85 - 57.711
= 2.139 Hz of margin between alarm and worst case RCP reactor trip (See Reference 22).

The Off-Frequency Turbine Operation curve (Reference 21) allows for 50 minutes total accumulated time
limit during unit life (40 yrs) as low as 58.5 Hz and 10 minutes as low as 56 Hz. This equates to 0.00024%
(58.5 Hz) and 0.00005% (56 Hz) of the time. Normal continuous operation is shown to be 59.5 to 60.5 Hz.
Per Reference 21, any frequency less than 59 Hz would be seen as vibration problems on the turbine and
require the unit to be taken off-line unless load was critical.

Tech. Spec. section 3/4.3.8 requires 60 + 1.2 Hz for Diesel Generator operation and Design Criteria SQN-
DC-V-11.6 specifies 60 + 0.6 Hz as the continuous operating frequency for the 120-V AC Vital Instrument
power system. Although these systems are not directly related to the 6900-V Unit Boards supplying the
RCP’s, they are cited as examples of normal occurring plant frequencies.

Based on the above, an RCP Underfrequency setpoint of 57 Hz (57.711 maximum) is not within the region
of normal occurring frequencies. The plant would be aware of frequency problems prior to reaching a
frequency as low as 57 Hz. Therefore, it is highly unlikely that an erroneous trip will result from this
setpoint. The Upper Operational Limit for the RCP Underfrequency Relays is established at 58.5 Hz. This
value is considered conservative with regard to the normal occurring plant frequencies referenced above.
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LOWER OPERATIONAL LIMIT (TIME)

N/A

The total system response time must be less < 0.6 seconds (Ref. 3 and page 22 of this
calculation). Therefore, lower operational limit time value less than 0.6 seconds is
conservative and does not require analysis.
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DESIGN I NEBJDT DATA
D) COMPONENT DATA

VALID FOR DEVICES IDENTIFIED ON SKEET(S):

s

COMPONENT: RCP UF RELANS CONTRACT 7: SE- \&49 REFERENCE

.
—

MANUFACTURER/MODEL: heem o Eouskel /4zzmizss Cree ) REFERENCE #: |
INPUT RANGE & UNITS: =4 — (b= Wz NOTE #: —  REFERENCE #: &
OUTPUT RANGE & UNITS: ConTheT OPEN NOTE #: _— REFERENCE #: 6
OVERRANGE LIMIT: wl NOTE #: —  REFERENCE #: —
CALISRATED SPAN: N A ~__ NOTE.#: _— REFERENCE #: —
ROOM 7/ PANEL #: Reom AL /?§L,=_-. \W B, ZA 2B 'ﬁOTE #: ——  REFERENCE 7: 4,0
ELEVATION/ COORDINATE: gL -4 / i?a: i & _ NOTE #: _—_  REFERENCE 3: Mlm
MIN/MAX ABNORMAL TEMP: =o / \\0° NOTE #: — REFERENCE 2: 7
ACCIDENT TEMPERATURE: WS F NOTE #: _—  REFERENCE 2: "7
RADTATION TID (RAD): LB VO™ NOTE #: \lo. REFERENCE £:
RADIATION IAD (RAD): 5.H5 =i * NOTE #: — REFERENCE #: 7] [g*
INSTRUMENT TAP INFORMATION REFERENCE £: NIA
WLEP TAP ELEVATION:  w|A WLEP CONDENSING POT ELEVATION: w|A
WLLP TAP ELEVATION: W |A WLLP CONDENSING POT ELEVATION: 1lA
EVENT/CATEGORY/OPERATING TTME: NCTE #: —  REFERENCE #: |5
N A /WA /_ WIAN

/ /

/ Y4

/ 3

Y P4 y £
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D) COMPONENT DATA CONTINUED

COMPONENT: ReP UF weihe (TR PowmT)
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DESIGN INPUT DATA
E) COMPONENT DATA NOTES

COMPONENT: RCP UF RELAYS
# NOTE

_ 2 Attachment 17 is a determination of the relay drift value in Hertz over an eighteen

(Cont.) month period. This data is based on 4 relays per unit. The drift value determined for
22.5 months is £ 0.057 Hertz and is less than the value used is this calculation + 0.553
Hertz. The difference between the two values is the amount of conservatism in this
calculation. This value was determined for SQ962528PER corrective action, which
was written to remove calculation requirement number 4.
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DESIGN INPUT DATA
E) COMPONENT DATA NOTES
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DEMONSTRATED ACCURACY CALCULATION

DESIGN INPUT DATA
E) COMPONENT DATA NOTES
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DESTIGN INPUT D A
E) COMPONENT DATA NOTES
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DESTIGN INPUT DATA
E) COMPONENT DATA NOTES

COMPONENT : z.c_?_ UWE R oS
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DEMONSTRATED ACCURACY CALCULATION

DESIGN INPUT DATA
E) COMPONENT DATA NOTES
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DESIGHN INPUT DaAaTA
E) COMPONENT DATA NOTES

COMPONENT: pev uvE RELANS
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BRANCH, #R0JECT IDENTIFIER <wxon - - MS-TIZB ~-cone

DEMONSTRATED ACCURACY CALCULATION ’

COMPUTATIONS / ANALYSES
A) PROCESS UNCERTAINTY DISCUSSION/CALCULATION

V// NO PROCESS UNCERTAINTY EXISTS FOR THIS CALCULATION BECAUSE:

\4 THE MEASURED PARAMETER IS THE PARAMETER OF CONCERN;
THEREFORE, PROCESS VARIATIONS ARE ACCOUNTED FOR IN THE
DETERMINATION OF SAFETY AND/OR OPERATIONAL LIMITS.

OTHER: SEE DISCUSSION BELOW.

PROCESS UNCERTAINTY DOES EXIST AND IS DETAILED IN THE FOLLOWING
DISCUSSION/CALCULATION.

Ay
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BRANCH/PROJECT IDENTIFIER RN - EER-MS - TI IS -coNeS

DEMONSTRATED ACCURACY CALCULATION
COMPUTATIONS / ANALYSES
B) WATERLEG UNCERTAINTY DISCUSSION/CALCULATION
V APPLICABLE TO ALL LOOPS LISTED ON SHEET 9

APPLICABLE ONLY TO LOOPS:

V/- WATERLEG UNCERTAINTY IS NOT CONSIDERED FOR THE CALCULATION
BECAUSE:

\4 NO WATERLEG EXISTS FOR THIS CALCULATION.

THE EFFECTS OF WATERLEG CHANGES ARE INSIGNIFICANT.
SEE DISCUSSION/CALCULATION BELOW.

—

OTHER. SEE DISCUSSION/CALCULATION BELOW.

A WATERLEG UNCERTAINTY DOES EXIST FOR THIS LOOP. SEE
CALCULATION/DISCUSSION BELOW.

SEE SENSING LINE DIAGRAM ON SHEET OF THIS CALCULATION.
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DEMONSTRATED ACCURACY CALCULATION

COMPUTATIONS/ANALYSES
C) ACCURACY DISCUSSION

\V/ The accuracy of this instrument for normal, post seismic and
accident conditions will be determined by considering the
parameters tabulated in the-design.input section of this

calculation.

The accuracy calculation for seismic (As) is bounding for all
seismic events.

V. The sguare root of the sum of the squares method shall be used
in this calculation for calculating accuracy since the factors
affecting accuracy are independent variables.

/ Bi-directional errors and uni-directional errors will be
combined in a manner such that the sum of the positive uni-
directional errors will be added to the positive portion of the
bi-directional error (obtained from the square root of the sum
of the sqguares method), and the sum of the negative uni-
directional errors will be added to the negative portion of the

bi-directional error.

This method is conservative. Therefore, it will be used in
"this calculation. .

.Example: (+/=)10. = bi-directional error

+5 = first uni-directional error
-2 = second uni-directional error

Total Error = (+10 +5) to (=10 =2) = +15 to -12

V" other: TreaMmeTeERS. AR commwen = TTRE. MeTuosol-OY  EMPLOYES

N WESTWWCUWIUSE S evroans T MEIOPOSGY ((donmaes v Rererents 4 )

O ENSuWRe CONSERINATWE  CALLUWATION ANAMN NS oS \aTeENT

MIVTW “TUAT WM W Ex T W EBEF. & TR Tue TPREIDMSAY \WSSTALL B TeElrds.

For the purpose of this calculation, accuracy is defined as the range
of actual process values that may exist for a given indicated or
bistable trip value, €.g. an accuracy of +10 psig to -5 pPsig means
that for a indicated or bistable trip value of 100 psig, the actual
process pressure may be anywhere between 95 and 110 psig.
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DEMONSTRATED ACCURACY CALCULATION

COMPUTATIONS,/ANALYSTES
C) ACCURACY DISCUSSION (CONTINUED)

_\L THE FOLLOWING DEVICES ARE CALIBRATED INDIVIDUALLY.
~ THEIR ACCEPTANCE BANDS ARE AS FOLLOWS:
DEVICE ' Ab REFERENCE
2-R-063— 344> TOH.0S W=
2R\ -06B-DALE.
2-8\—0LB—S4ARF
Z=-RUN—06B =506
=)~ (F> 2AAD 005 He 5 0. 52

-2\ Ot - A4,
| -So\- O B4 E ' ©
1-&1-ADH-350G Y

5’ 10,\1

NIA THE FOLLOWING DEVICES ARE CALIBRATED TOGETHER.

THE ACCEPTANCE BAND FOR THE COMBINATION OF THESE DEVICES IS
AS FOLLOWS:

DEVICE Ab RETERENCE

REV_0 PREP (>giL DATE =-4-a& cuzcx AFJ pars 3//4 SHEET 2| C/0 Z22
REV_1 _ PREP U~ DATE | z3-9S  CEECKX APJ _ DATE ¢ SHEET ) C/02z
REV_2 PREP

DATE CHECK DATE SHEET c/0




by £ £

BRANCH/PROJECT IDENTIFIER Saw-ECB-Mo-TIZ8-conE
DEMONSTRATED ACCURACY CALCULATION

RESPONSE TIME DISCUSSION

Per Reference 3, total system response time must be < 0.6 seconds. This is verified by reference 13 which divides total
system response time into three categories:

Rack Time with an acceptance criteria of 0.435 seconds, SSPS logic time with an acceptance criteria of 0.006 seconds and
RX Trip time with an acceptance criteria of 0.150 seconds. Combining these three times yields 0.591 seconds, which is
less than the required 0.6 seconds. Rack Time consists of the response time of the underfrequency relay and the SSPS
input relay. Per reference 13, the SSPS input relays have an acceptance criteria of 0.05 seconds. Therefore, the
underfrequency relay must have a response time less than (0.435 - 0.05) = 0.385 seconds to comply with overall system
response time requirements.

Reference 12 calibrates and tests response time for the underfrequency relays. If the relay response time exceeds 300 ms
an engineering evaluation of total system response time is performed to determine if 0.6 seconds has been exceeded.

Per reference 5, the relay experiences 3 cycles of measurement in addition to its setting (timer begins after relay has
detected 3 "bad" cycles). In addition, the relay has a worst-case (seismic) inaccuracy of + 5.12 cycles associated with its
setting and a reference accuracy of + 1 cycle per this calculation.

Based on the above, a relay setting of 10 cycles yields the following including worst-case (seismic) inaccuracies):
3 cycles measurement + 10 + 5.12 cycles setting = 13 + 5.12 cycles total (7.88 - 18.12 cycles)

1/537 Hz = 0.0175 seconds/cycle

7.88 cycles (0.0175 seconds/eycle) = 0.138 seconds

13 cycles (0.0175 seconds/cycle) = 0.228 seconds

18.12 cycles (0.0175 seconds/cycle) = 0.318 seconds

This corresponds to a worst case (seismic) relay response time between 0.138 and 0.318 seconds at a setting of 0.228
seconds.

Using the reference accuracy of £ 1 cycle at a setting of 10 cycles yields the following:
3 cycles measurement + 10 + 1 cycle setting = 13 + 1 cycles total (12 - 14 cycles)

12 cycles (0.0175 seconds/cycle) = 0.210 seconds

14 cycles (0.0175 seconds/cycle) = 0.246 seconds

This corresponds to a typical (as-left) relay response time between 0.210 and 0.246 seconds at a setting of 0.228 seconds.

The worst-case response time of 0.318 seconds is within the 0.385 second requirement derived above.

Based on this analysis, a relay setting of 10 cycles is considered acceptable with regard to overall system response time
requirements.
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DEMONSTRATED ACCURACY CALCULATION

COMPUTATIONS,/ANALYSES
D) ACCURACY CAILCULATION INDEX

RCP UNDERFREQUENCY RELAYS

I. (setpoint) A Re (RCA)
B De (RD)
C. TNe (RTE)
D. ICTe (RMTE)
E ICRe (RMTE)
F Ab (RCSA)
G Se

IL. (setpoint) A An (CSA)
B Aa
Y As
D. Aas
E Anf
F Afc
G. Alc
H. AV

III. (timer) A. Re (RCA)
B. De (RD)
C. TNe (RTE)
D. ICTe (RMTE)
E. ICRe (RMTE)
F. Ab (RCSA)
G. Se

IV. (timer) A. An (CSA)
B. Aa
C. As
D. Aas
E. Anf
F. Afc
G. Alc
H. AV
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DEMONSTRATED ACCURACY CALCULATION

COMPUTATIONAL /ANALYSES
D) ACCURACY CALCULATION

RCP UNDER FREQUENCY RELAYS

I. (setpoint) A. Re (RCA) = + 0.008 Hz
B. De (RD) = +0.553 Hz
C. TNe (RTE) = + 0.008 Hz
D. ICTe (RMTE) = +0.05 Hz
E. ICRe (RMTE) = +0.05 Hz
F. Ab(RCSA) = +0.05 Hz
G. Se = +02 Hz
II. (setpoint) Westinghouse Setpoint Methodology (contained as part of Reference 4) is used to combine error components

for this device. See accuracy discussion on sheet 20. There is no sensor associated with this channel:
therefore, Sensor accuracy is not applicable. Per Westinghouse Setpoint Methodology, the total statistical
error allowance for this channel is as follows:

A. An=CSA = JI(RCA) + (RMTE) + (RD) + (RCSA)]*+ [(RTE))2
= J[(0.008) + (0.05+ 0.05) + (.553) + (0.05)]2+ [(0.008)]2

= J[(0.711)]7+ [(0.008)]2 = + 0.711 Hz

B. As = JIATF+ [ = J[0.71D]2+ [(0D]? =+ 0.739 Hz

C. Aa = An =+ 0.711 Hz

D. Aas = As =+0739Hz

E.  Anf = JIRCA*+ [(RMTE)]? + [(RD)]*+ [(RCSA]?
RMTE = [(ICTe)? + (ICRe)? RS
RMTE = /(0.05)% + (0.05)2 = 0.07071 Hz

= /(0.008)% + (0.07071)? + (0.553)2 + (0.05)2 =+ 0.56 Hz
F. Afc = Anf =+056 Hz
G. Alc =Ab =+005 Hz

H.  PerWestinghouse Setpoint Methodology, to provide a conservative trigger value the difference between
the STS trip setpoint and the STS Allowable Value is determined by two methods. The first is simply the
values used in the statistical calculation, T, = (RD) + (RCA) + (RMTE) + (RCSA). The second extracts
these values from the calculations and compares these numbers statistically against the total allowance
as follows:

T=TA{(PMA)*+(PEA)*+(SCA+SMTE+SD)*+(SPE)*+(STE)*+(RTE)?}"? - EA. The lowest of the two
values is used for the trigger value.

T, = (0.553) + (0.008) + (0.05 + 0.05) + (0.05) = 0.711 Hz

Total Allowance (TA) = Setpoint - Value used in the analysis for Reactor Trip Safety Limit (Ref. 4)
TA=57Hz-558Hz=1.2Hz

Note: all terms except TA and RTE are not applicable in T2

T2=1.2-[(0.008]" =1.192 Hz

The lowest of the two trigger values is 0.711 Hz, therefore,
Allowable Value = Setpoint - 0.711 Hz = 56.280 Hz =56.3 Hz
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BRAMNCH/PROJECT IDENTIFIER N -EER- MS-TIZR-00 S
DEMONSTRATED ACCURACY CALCULATION '

COMPUTATIONS/ANALYSES
D) ACCURACY CALCULATIONS

RCP UNDERFREQUENCY RELAYS

II1. (timer) A. Re (RCA) = + 1 cycle
B. De (RD) - +1 cycle
C. TNe (RTE) = + 1 cycle
D, ICTe (RMTE) - +1 cycle
E. ICRe (RMTE) = + 1 cycle
F. Ab (RCSA) = +1 cycle
G. Se = + 0.5 cycles

IV. (timer) Westinghouse Setpoint Methodology (contained as part of Reference 4) is used to combine error components for this
device. See accuracy discussion on sheet 20. There is no sensor associated with this channel, therefore, Sensor
accuracy is not applicable. Per Westinghouse Setpoint Methodology, the total statistical error allowance for this
channel is as follows:
A. An = CSA = v/ [(RCA) + (RMTE) + (RD) + (RCSA)]* + [(RTE)P

= VI + L+ 1)+ @0+ OF + [OF
= Vv [P+ [F = £5.099 = + 5.10cycles
+ 5.10 cycles (1/57 seconds/cycle) = + 0.089 seconds
B. As =V An' + S¢ = V5.1 + 0.5 = + 512 cycles = + 0.090 seconds
C. Aa = An = + 5.10 cycles = 4 0.089 seconds
D. Aas = As = £ 5.12 cycles = = 0.090 seconds
E. Anf = An = + 5.10 cycles = + 0.089 seconds
. Afc = Anf = £+ 5.10 cycles = £ 0.089 seconds
G. Ale = Ab = + 1 cycle = + 0.018 seconds
H. AV < 0.6 seconds total system response time per technical specifications (reference 3).
REV_O PREPTe\ DATE (,-z2-44&- CHECK /'H?J/ DATE é{ﬁ SHEETZ& C/0zsA
REV_1 PREP DATE CHECK DATE SHEET C/0

REV_2 PREP DATE CHECK DATE SHEET c/o
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DEMONSTRATED ACCURACY CALCUILATION

SUPPORTING GRAPHTCS
A) LOOP DIAGRAM -

v/ APPLICABLE TO ALL LOOPS LISTED ON SHEET f[___

APPLICABLE ONLY TO LOOPS:

S\ A BT RPS CoNTROlL

WNTER FRERUEN LY
RELAY

(Sme e ®ePe \zm44)

REV_ 0 PREPzen  DATE=>-a-i4- CHECK _#4FJ DATE 3//4/4# SHEET 2oac/0 20
REV_1_ PREP DATE CHECK DATE SHEET c/0

REV_2 PREP DATE CHECK DATE SHEET CA0



RANCH/PROJECT IDENTIFIER _SQN-EEB-MS-TI28-0076
DEMONSTRATED ACCURACY CALCULATION

SUMMARY OF RESULTS (BISTABLE — DECREASING SETPOINT)

_X _APPLICABLE TO ALL LOOPS LISTED ON SHEET___ 9

APPLICABLE ONLY TO LOOPS:

OPERATIONAL LIMIT 58.5

PV =SP+Aa 57.711

PV =SP + As 57.739

PV =SP +An 57.711
SETPOINT (SP) 57

PV =SP- An 56.289

PV =SP - As 56.261

PV = SP - Aa 56.289

MARGIN _0.489 (normal)

SAFETY LIMIT 55.8 0.461 (seismic)

ALL VALUES SHOWN ARE Hz
(REFER TO ACCURACY DISCUSSION, SHEET 20 FOR CLARIFICATION OF ABOVE)

-Av _56.3 (Per sheet 24) -Aas _ 0.739

CALIBRATION INFORMATION from page 24:
As Found Afc = £ 0.56 Hz
Asleft Alc=+0.05Hz

REV_4 PREP_GGM DATE_10/28/98 CHECK_LMB DATE10/30/98 SHEET 26 C/O 27
REV_5 PREP 47/ DATE - lt~/Y4 CHECK&Q_S DATE/-22- 14~ /14— SHEET 26 C/027
REV _ PREP DATE CHECK DATE SHEET clo

R5



BRANCH/PROJECT IDENTIFIER Seon-es®-mo-Tizo-cons

DEMONSTRATED ACCURACY CALCULATION
SSUMMARY O F RESULTS (BISTABLE- INCREASING SETPOINT)

v~ APPLICABLE TO ALL LOOPS LISTED ON SHEET <« .

APPLICABLE ONLY TO LOOPS:

ANALYTI\CAL LIMIT ©.235 (suerz2)
MARGIN ©.069 (nogmaL)
PV = SP + Aa oL, 2\
O. Ol (sEismic)
PV = SP + As O.3D\B
PV = SP + An O. S\
(T\MER)  SETPOINT (SP) o.z28
PV = 8P - An o.\S9
PV = SP - As o . \35
PV = SP - Aa o . \39
OPERATIONAL LIMIT z N/A R2

ALL VALUES SHOWN ARE SECoNye S

( REFER TO ACCURACY DISCUSSION, SHEET 20,220 FOR CLARIFICATION
OF ABOVE )

+ AV £ O. (o ToTAL SYSTEM + Aas o©.o”/0o
RESPONSE. TIMNE
FPER TELW. SPELS.

REV_O PREPyew  DATE (-7z-aa. CHECK_/F] DATE ¢/%/4¢ SHEET 27 C/0za
REV X 2 PREP %»/Y) DATE 2-2§-78 CHECK DATE 2/25]4] SHEET 27 C/027A
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BRANCH/PROJECT IDENTIFIER SQN-EEB-MS-TI128-0076
DEMONSTRATED ACCURACY CALCULATION

CONCLUSIONS
APPLICABLE TO ALL LOOPS LISTED ON SHEET _ 9 .

APPLICABLE ONLY TO LOOPS:

The worst case normal inaccuracy of the RCP Underfrequency Relay determined by this
calculation is + 0.711 Hz with a worst case seismic inaccuracy of + 0.739 Hz. This
calculation has demonstrated that the subject devices are adequate for their intended
function by determining that positive margins of 0.489 Hz (normal) and 0.461 Hz (seismic)
are maintained at the new setpoint of 57 Hz.

The loop response time is primarily dependent on the time delay setting of the subject
relay. The relay time-delay setting is established by this calculation as 10 cycles (excluding
the additional 3 cycle measurement period). See response time discussion on sheet 22. The
new Setpoint (57 Hz) and Calculation Allowable Value (56.3 Hz) are the Technical
Specification values.

Additionally, the issue of erroneous trips has been addressed by this calculation and the
new setpoint of 57 Hz has been shown acceptable with regard to the Upper Operational
Limit of 58.5 Hz established on sheet 10A. It should be noted references 16 and 8
document setpoints of 57.5 Hz for WBN and 57 Hz for BFN respectively.

REV_0 PREP DEH DATE 6/7/94 CHECK APJ DATE _ 6/7/94 _SHEET 27A C/O _F_
REV 1 PREP__GGM DATE _11/4/97 CHECK LMB __ DATE 12/4/97 SHEET 27A C/O _F_
REV 3 PREP__GGM DATE 4/13/98 CHECK LMB__ DATE 5/14/27A SHEET 27A C/O _F_
REV _4_ PREP _GGM_DATE _10/28/98 CHECK MY DATE J0/30/dd SHEET 27A C/O _F_
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REACTOR PROTECTION SYSTEM

SQN-DC-V¥-27.9

¢. Reactor coolant pump underfrequency trip

AttachmentNo.____ &~ _  Sheet \  of 2

e

identifier _S&@» w=m-me T\ 28 -conNG

This trip is required to protect against low flow resulting from bus
underfrequency; for example, a major power grid frequency
disturbance. The function of this trip shall be to open the reactor
coolant pump (RCP) breakers and trip the reactor for an under-
frequency condition. The setpoint of the underfrequency relays is
adjustzble between 54 and 59 Hz.

There shall be one underfrequency sensing relay connected to the load
side of each Reactor Coolant Pump breaker. Power level above the p-7
setpoint and an underfrequency condition sensed by more than one
Reactor Coolant Pump motor shall result in the tripping of all of the
Reactor Coolant Pump breakers as well as directly tripping the
reactor. Signals from these relays shall be time delayed to prevent
spurious trips caused by short-term frequency perturbations.
Undervoltage sensing relays shall be provided across the power feed
to each underfrequency sensor in order to ensure that each
underfrequency input to the Reactor Protection System will indicate
an underfrequency condition exists on loss of power to the sensing
device. The contacts of this undervoltage relay shall be in series
with the output of the underfrequency sensing relays in each

channel. Reference 8.1.3.17, Sheet 5 shows the logic. Functional
requirements for the RCP underfrequency trip are provided in
Reference 8.1.3.16.

The only inputs to the Reactor Protection System associated with the
Reactor Coolant Pumps come from the undervoltage and underfrequency
sensors. These sensors are located on the load side of the Peactor
Coolant Pump breakers, within a Seismic Category I structure, and
shall be designed in accordance with the requirements of

IEEE 279-1971.

The trip signal for the Reactor Coolant Pump breakers, associated
with the underfrequency condition, is an output from the Reactor Trip
System, as shown in Reference B:1:3.17.

The Westinghouse analysis of the loss of flow accident has shown that
for frequency decay rates less than 6.8 Hz per second no Reactor
Coolant Pump trip is necessary. TVA has performed an analysis to
confirm that the worst case frequency decay rate at the RCP input
terminals is below this limit. The results of the TVA analysis shows
a frequency decay rate of less than 5 Hc per second.

5: Low-Low Steam Generator Water Level Reactor Trip

This trip shall protect the reactor from loss of heat sink in the event
of a major feedwater line rupture or a loss of feedwater to one or more

steam generators.

low-low water level signals occur

This trip shall be actuated on two out of three
ring in any steam generator. If a
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REACTOR PROTECTION SYSTEM SQN-DC-V-27.9

Table 3.2.1-1 (Continued)
LIST OF REACTOR TRIPS

Coincidence
Reactor Trip Logic Interlocks Comments
12. Reactor coolant 274 Interlocked with P-7 Low voltage on all
pump undervoltage buses permitted below
: P-7.
ﬂl& Reactor coolant 2/4 Interlocked with P-7 Underfrequency on
pump underfrequency 2 buses will cause
reactor trip; reactor
trip blocked below P-7.
14. Low-low steam 2/3 per loop No interlocks See Section 3.2.1 for a
generator water discussion of Environ-
level mental Allowance
Modifier and Trip Time
Delay
15. Safety injection Coincident No interlocks (See FSAR Section
signal with 7.3 for Engineered
actuation of Safety Features
safety actuation
injection conditions)
16. Turbine-generator
trip
a. Low auto stop 2/3 Interlocked with P-9 Blocked below P-9
0il pressure
b. Turbine stop 4/4 Interlocked with P-9 Blocked below P-9
valve
17. Manual 1/2 No interlocks

Note: See Table 3.2.1-2, Protection System Interlocks for definition of
designations

Identifier SQN-SE8 -MS“T128 o016
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REACTOR PROTECTION SYSTEM

SQN-DC-V-27.9

Table 3.2.1-2

PROTECTION SYSTEM INTERLOCKS

Designation Derivation Function
Power Escalation Permissives
P-6 1/2 Neutron flux (intermediate Allows manual block of source
range) above.setpoint range reactor trip
2/2 Neutron flux (intermediate Defeats the block of source
range) below setpoint range reactor trip
P-10 2/4 Neutron flux (power range) Allows manual block of power

“tanft

above setpoint

3/4 Neutron flux (power range)
below setpoint

3/4 NWeutron flux, power range
below setpoint (from P-10)
and 2/2 Turbine impulse
chamber pressure below
setpoint (from P-13)

3/4 Neutron flux (power
range) below setpoint

range (low setpoint reactor
trip)

Allows manual block of intermediate
range reactor trip and intermediate
range rod stops (C-1)

Blocks source range reactor trip
(back-up for P-6)

Defeats the block of power
range (low setpoint) reactor trip

Defeats the block of intermediate
range reactor trip and intermediate
range rod stops (C-1)

Input to P-7

Blocks reactor trip on:

Low flow, reactor coolant and pump
undervoltage and underfrequency,
pressurizer low pressure, and
pressurizer high level

Blocks low primary coolant
flow reactor trip for low
flow in a single loop.

Attachment No.____ Z2—
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© 3/4.3  INSTRUMENTATION
3/4.3.1 REACTOR TRIP SYSTEM INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.1.1 As a minimum, the reactor trip system instrumentation channels and
interlocks of Table 3.3-1 shall be OPERABLE.

APPLICABILITY: As shown in Table 3.3-1.
ACTION:
As shown in Table 3.3-1.

sl

SURVEILLANCE REQUIREMENTS

4.3.1.1.1 Each reactor trip system instrumentation channel and interlock

shall be demonstrated OPERABLE by the performance of the CHANNEL CHECK, CHANNEL [R16
CALIBRATION and CHANNEL FUNCTIONAL TEST operations for the MODES and at the’
frequencies shown in Table 4.3-1.

4.3.1.1.2 The logic for the interlocks shall be demonstrated OPERABLE prior -
to each reactor startup unless performed during the preceeding 92 days. The
total interlock function shall be demonstrated OPERABLE at least once per

18 months during CHANNEL CALIBRATION testing of each channel affected by
interlock operation.

4.3.1.1.3 The REACTOR TRIP SYSTEM RESPONSE TIME of each reactor trip function
shall be demonstrated to be within its 1imit at least once per 18 months.
Neutron detectors are exempt from response time testing. Each test shall-.
include at least one logic train such that both logic trains are tested at R194
least once per 36 months and one channel per function such that all channels
are tested at least once every N times 18 months where N is the total number of
redundant channels in a specific reactor trip function as shown in the "Total
No. of Channels" column of Table 3.3.1.

i &ﬁxﬂnuw;bo.éﬁ_hh“_ﬂ ,{,Eiiujﬁ .
dantifior XN -EEB-MS-TIZB o1l |
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4 N TAT
3/4.3.1 REACTOR TRIP SYSTEM INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.1 As a minimum, the reactor trip system instrumentation channels and
interlocks of Table 3.3-1 shall be OPERABLE.

APPLICABILITY: As shown in Table 3.3-1. R182
ACTION: |
As shown in Table 3.3-1.

SURVEILLANCE REQUIREMENTS

4.3.1.1.1 Each reactor trip system instrumentation channel and interlock shall
be demonstrated OPERABLE by the performance of the CHANNEL CHECK, CHANNEL
CALIBRATION and CHANNEL FUNCTIONAL TEST operations for the MODES and at the
frequencies shown in Table 4.3-1.

4.3.1.1.2 The logic for the interlocks shall be demonstrated OPERABLE prior to
each reactor startup unless performed during the preceeding 92 days. The total
interlock function shall be demonstrated OPERABLE at least once per 18 months
during CHANNEL CALIBRATION thting of each channel affected by interlock
operation.

4.3.1.1.3 The REACTOR TRIP SYSTEM RESPONSE TIME of each reactor trip function

shall be demonstrated to be within its Timit at least once per 18 months.

Neutron detectors are exempt from response time testing. Each test shall

include at least one logic train such that both logic trains are tested at R182
least once per 36 months and one channel per function such that all channels

are tested at least once every N times 18 months where N is the total number of
redundant channels in a specific reactor trip function as shown in the "Total

No. of Channels" column of Table 3.3.1.

‘Attachment No.__D____Sheet & of &> |
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SITE 7~ SSP-4.2
STANDARD MANAGEMENT OF THE FINAL SAFETY Rev. |
PRACTICE - ANALYSIS REPORT (FSAR) Page 11 of 14
APPENDIX A -2
Change No.

REQUEST FOR SAR CHANGE
%WHWDW:(;@@yGi”b%M oATE: _Juh 25 /77
SECTION: /JE[~EE PHoNE: _ £7YS-FC(S™
CHANGE REQUIRED DUE T0:

O *DCN or Plant Modification. Explain:

E/ *Technical Specification Change. Explain:-TZe Tech ooy Aoj éeEh reiied

by leter TVA-SQU-TS-7703 (RIt's Sty 9205y 862),

O *Inaccurate or inadequate information contained in the current FSAR.
Explain:

O *Nonintent Change.
Explain:

0 *Typographical error.

* Attach a marked up copy of FSAR page and revised figures (if applicable)
indicating proposed change.

NOTE: Justification is required to accompany any proposed SAR change with the

exception of typograpnical corrections. Contact site licensing
organization if confusion or uncertainty exists over whether an error

is typographical or nonintent. i
St Mot 11 a0 SV, ohih
¢/ (Preparer — Pate’ ;éisjvfeﬂéf Date
ﬂ/l W /1ol alf /?:wé /4o
g/DOR Secti?h Supervisor Date’ **L1cen51ng Approval  Date
REFERENC |

S (base on design document, if possible):

COMMENTS:
Transmit to: Site Licensing Manager f'“ic"'“ﬂ Hood . Soaet B o 1B
**Forward to: DCRM - Living FSAR Notebook | an e SN EER-MSTIZE 00, |

Originator I SO 55 i
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SQN-8 C//é/ol

flooc.f {DBF} or within a nonflooded structure or are designed for submerged operation.

2.2.1.2.6- Minimym Performance Requirements

The performance requirements are as follows:

1. System response times:

The reactor trip system responses time shall be the time interval from when the monitored
paramater exceeds its trip setpoint at the channel sensor until loss of statipnary gripper coil

oS ¥
F4

ical maximum allowable time delays in generating the reactor trip signal:

voltage.

T T

* .
PAG

¢

\
1

e ™

Time (sec)

0.5

\"‘""'_"'-.

b. Neutron flux kates {positive
and negative) 0.5
c. Overtemperature AT (Maximum) 8.0
d. Overpower AT (Maxi um). 8.0 3
e. Pressurizer Pressure {lo 4 2.0 ¢ @
f. Pnlassurizer high-water Ii;vel 2.0
g. Low reactor coolant flow 1.0
h. Reactor coalant pum;?us 0.6
i. ‘ Rea;tor coolant pump bus undervoltage 1.2
i Low-low steam,generator water level 2.0* | 8
k. 1.0

turbifie trip-reactor trip

i T T ey

i

| oes not include Trip Time Delay Function

e ____.-—-HH_-_/-—\‘_/'_H““-—-""‘"_ il

The T‘aﬁa?tor ‘fw—.‘/: _y/jﬁ:"m f‘n__ﬂl
Value s are /Orovfa’ec/ rn

‘Wﬂ

7.2-16

e ——

et

! TN
v ume},‘/Q‘Tfan e sponic 7£3me ?
Table Z2,~3, J

2 e
i

e

Sheet o
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TABLE 721 -5

”HEQJPAGEj'_OF_li

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT

10.

11.

12.

Manual Reactor Trip
Power Range Neutron Flux

Power Range, Neutron Flux,
High Positive Rate

Power Range, Neutron Flux,
High Negative Rate

Intermediate Range, Neutron Flux
Source Range, Neutron Flux

Overtemperature Delta T

- Overpower Delta T |

Pressurizer Pressure -- Low
Pressurizer Pressure -- High
Pressurizer Water Level -- High

Loss of Flow - Single Loop
(Above P-8)

RESPONSE TIME

Not Applicable
< 0.5 seconds *

Not Applicable
< 0.5 seconds %

Not Applicable
Not Applicable
< 8.0 seconds
< 8.0 seconds
< 2.0 seconds
< 2.0 seconds
Not Applicable

< 1.0 seconds

Neutron detectors are exempt from response time testing. Response time of the
neutron flux signal portion of the channel shall be measured from detector output

or input of first electronic component in channel.

Atlachme '.'".- Mo, ”3 haet _l __l___S__ ‘

|
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TABLE 7.2.1 - 5 (Sheet 2()”-49) }’Z OF l L/l

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT RESPONSE TIME

13.

14.

Loss of Flow - Two Loops < 1.0 seconds
(Above P-7 and below P-8)

Main Steam Generator Water Level --
Low - Low

A. RCS Loop aT ‘ < 8.0 seconds ("
(P < 50% RTP: P > 50% RTP)

B. Steam Generator Water < 2.0 seconds "
Level -- Low-Low
(Adverse EAM)

(1)

C. Containment Pressure < 2.0 seconds ("
(EAM)
15. Deleted r
16.. Undervoltage - F{eactbrfCoofant Pumps < 1.2 seconds
'_ 17. Underirequency - Reactor Coolant Pumps < 0.6 seconds —
18. Turbine Trip
A. Low Fluid Oil Pressure Not Applicable
B. Turbine Stop Valve Not Applicable
19. Safety Injection Input from ESF Not Applicable
20. Reactor Trip Breakers Not Applicable
21. Automatic Trip Logic Not Applicable
22. Reactor Trip System Interiocks

S :‘-.‘__._2_7_.._-_-__ Sheel B af ___.&j

B Y |

Does not include Trip Time Delays. Response times noted include the
transmitters, Eagle-21 process protection cabinets, solid state protection cabinets,
and actuation devices. This reflects the response time necessary for THERMAL
POWER in excess of 50% RTP.
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b. Containment pressure {not required for Steam Generator tube rupture) - ) : I &

2.' Secondary System Accidents

Pressurizer pressure

Steam line pressures

Steam line pressure rate _

Reactor coolant average temperature (T,..) ‘ S;
Containment pressure

®aoow

7.3.1.2.3 Spatially Dependent Variables

The only variable sensed by the Engineered Safety Features Actuation System which has spatial
dependence is reactor coolant temperature. The effect on the measurement is negated by taking
multiple samples from the reactor coolant hot leg and electronically averaging these samples in the

process protection system.

7.3.1.2.4 Limits, Margins and Levels

Prudent operational limits, available margins and setpoints before onset of unsafe conditions or
requiring protective action are discussed in Chapters 15 and the SQN Technical Specifications.

(Refer also to Subparagraph 7.1.2.1.8)

7.3.1.2.5 Abnormal Events

The malfunctions, accidents, or other unusual events which could physically damage protection
system components or could cause environmental changes are as follows:

Loss of coolant accident (See Sections 15.3 and 15.4)

Steam breaks (See Sections 15.3 and 15.4)

Earthquakes (See Chapter 3 and Chapter 2)

Fire (See Subsection 8.5.1)

Explosion (Hydrogen buildup inside containment) (See Section 15.4)
Missiles (See Section 3.5 and 10.2.3)

Flood (See Chapters 2 and 3)

el 8 8 O

7.3.1.2.6 Minimuym Performance Requirements

Minimum performance requirements are as follows:
1. System response times:
The Engineered Safety Features actuation system response time, or time delay, is defined as

the interval required for the Engineered Safety Features sequence to be initiated subsequent to
the point in time that the appropriate variables(s) exceed setpoint(s). The delay

i .f~‘:"'-’-h;-ct':m-';m No. . . .S:mst__ci.-oi A&
| Identifier2CN-EEB-MS-TLZ8-001b

7.3-7
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time includes sensor, process and logic (digital) delay plus, the time delay associated with
. tripping open the reactor trip breakers, although the rsactor trip (on Engineered Safety Feature | [

Actuation Signal) thearetically occurs before or simultaneously with Engmeared Safety Features
The ESFAS respo

sequence initiation {See Figure 7.2.1-1 S get 8).

provided in
J—"‘SCP‘ ¥ A —
2. System accuracies:

f lant Pr. ion A ion Signal

a. Pressurizer low pressure

Steam Break Protection Actuation Signals
a. Steam line pressure
S

c. Containment, pressure signal

NOTE (1

See "Westinghouse Setpoint Methodology for Protection Systems, Sequoyah Units 1 and 2,"

WCAP 11238,

3. Ranges of sensed variables to be accommodated until conclusion of protection action is

assured:

IQUQ

“nl? 1.,

(1)

(1)
(1)
(1)

e values are

| &

Typical ranges required in generating the required actuation signals for loss of coolant

protection are given:
a. Pressurizer pressure

b. Containment pressure
(lce Condenser System)

1700 to 2500 psig

-1 to 15 psig

Typical ranges required in generating the required actuation signals for steam break protection

are given:

a. T

oy

b. Steam line pressure

c. Containment pressure
{lce Condenser System)

7.3-8

T PTR

530 to 630°F

0 to 1200 psig

-1 10 15 psig

Sheet 10 of 1D |
identifier2GN-EER-MS-TTZR 570

......
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Insert A

The design of the alternating current distribution system in conjunction
with the worst-case accident conditions introduces a potential five-second
delay in achieving minimum equipment operating voltage for 480-volt
safety-related loads with offsite power available. This potential delay
results from the worst-case automatic tap changer movement on the
common station service transformers. The response times shown in
Table 7.3.1-4 support surveillance test conditions with the onsite power
system at normal voltage levels. The accident analysis supports an
additional five-second duration for safety related equipment that is
affected by the potential in achieving adequate voltage.

[ Attochment Mo._2 _ Sheet Al of LEJ.._—“‘
ot e SRN-EED MO TLZEs 0516 |
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INITIATING SIGNAL AND FUNCTION

TABLE 7.3.1 - 4 Q]“‘{QJPAGEA&OF/‘Z{

ENGINEERED SAFETY FEATURES RESPONSE TIMES

RESPONSE TIME IN SECONDS

1

Manual

a.

Safety Injection (ECCS)

Feedwater Isolation

Reactor Trip (S!)

Containment Isolation-Phase "A"
Containment Ventilation Isolation
Auxiliary Feedwater Pumps
Essential Raw Cooling Water System
Emergency Gas Treatment System
Containment Spray

Containment Isolation-Phase "B"
Containment Ventilation Isolation
Containment Air Return Fan
Containment Isolation-Phase "A"
Emergency Gas Treatment System
Containment Ventilation Isolation

Steam Line Isolation

Containment Pressure - High

"o Qa0 TP

J @

Safety Injection (ECCS)

Reactor Trip (from SI)

Feedwater Isolation

Containment Isolation-Phase "A" ©
Containment Ventilation Isolation
Auxiliary Feedwater Pumps

Essential Raw Cooling Water System ®
Emergency Gas Treatment System

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

<320
<3.0
<8.0®@

<18.0®039 08 0 ©

<55 (8 (13)
<60.0

<60.0®0% /750 @

<38.0®

Attachment Mo. -

_Sheat 12 of 1& |
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TABLE 7.3.1 - 4 (Sheet 2) Q "ﬂpfaesi gp_&

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS

3. Pressurizer Pressure - Low

a. Safety Injection (ECCS) <32.0M/28.0M09
b.  Reactor Trip (from SI) : <3.0 '
c. Feedwater Isolation <80®@
d. Containment Isolation-Phase "A" © < 18.0 @09
e. Containment Ventilation Isolation < 5.5 @03
f.  Auxiliary Feedwater Pumps < 60.0
g. Essential Raw Cooling Water System (® < 60.0 @9 /750 ©
h. Emergenlcy Gas Treatment System <28.0 @09
4. Deleted

!

5. Negative Steam Line Pressure Rate - High

a. Steam Line Isolation <8.0

[Atte _.-___“_..Sl'm ot D of _'-5___1

IdentifierSEN-EER M TIZH Ok




INITIATING SIGNAL AND FUNCTION

TABLE 7.3.1 - 4 (Sheet 310\'}{9‘),&@5 [0 oF JL%

ENGINEERED SAFETY FEATURES

RESPONSE TIMES

RESPONSE TIME IN SECONDS

6.

Steam Line Pressure - Low

"0 Q0 TP

= Q

Safety Injection (ECCS)

Reactor Trip (from Sl)

Feedwater Isolation

Containment Isolation-Phase "A" ©
Containment Ventilation Isolation
Auxiliary Feedwater Pumps

Essential Raw Cooling Water System (®
Steam Line Isolation

Emergency Gas Treatment System

Containment Pressure L High - High

o o T

Containment Spray
Containment Isolation-Phase "B" (?
Steam Line Isolation

Containment Air Return Fan

Steam Generator Water Level -- High-High

a.
b.

Turbine Trip

Feedwater Isolation

<28.0 7097280 M
<3.0

<8.0®@

<18.0®09 /280 ®
Not Applicable

< 60.0 ™
<60.08M/750@
<8.0

<380

<208 @

< 65 (8) (15 /75 ©)
<7.0

> 540.0 and < 660

<25
<11.0@

Main Steam Generator Water Level -- Low-Low

d.

Motor - driven Auxiliary
Feedwater Pumps

Turbine - driven Auxiliary
Feedwater Pumps © ("



TABLE 7.3.1 - 4 (Sheet 4)0 I-l][lj;)GE iL OF lﬁ{

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS

10. Station Blackout
a. Auxiliary Feedwater Pumps <60 M

11. Trip of Main Feedwater Pumps

a. Auxiliary Feedwater Pumps <60 ™M

12. Loss of Power

a. 6.9 kv Shutdown Board - Degraded <10 (19
Voltage of Loss of Voltage

13. BWST Level-Low Coincident with Containment
Sump Level - High and Safety Injection

- a. Automatic Switchoverto < 250
Containment Sump

14. Containment Purge Air Exhaust
Radioactivity - High

a. Containment Ventilation Isolation <10®

e nmt __l__b:f_"i _1'_&,—_‘

| : bl Gl
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TABLE 7.3.1 - 4 (Sheet 5) ;
C11-421) Pace L oF )

1. Diesel generator starting and sequence loading delays included. Response time
limit includes opening of valves to establish Sl path and attainment of discharge
pressure for centrifugal charging pumps, S| and RHR pumps.

TABLE NOTATION

2. Using air operated valve. The ESFAS instrumentation channel RESPONSE
TIME requirement for specific feedwater air-operated valve(s) can also be met
when the associated air-operated valve is either closed with air supply(s)
isolated, .isolated by a closed manual valve, or isolated by a closed feedwater
isolation valve with power removed. When using one of these provisions for
satisfying the air-operated valve response time, the closed or isolated condition
described above will be verified at least once per 7 days.

3. The following valves are exceptions to the response times shown in the table
and will have the values listed in seconds for the initiating signals and function
indicated:

Valves: FCV-26-240, -243

Response times: 2d. 21 809,3¢0
3.d. oo ) (15
6.d. 21@09,340

f

Valves: FCV-61-96, -97, -110, -122, -191, -192, -193, -194

Response times: 2.4 31 @
3d. 320
6d. 31®
Valve: FCV-70-143
Response times: 2.d. 61 ® 09 /746

3.d. g2 ©@ 09
6.d. 61 ® 09 ;746

4. On 2/3 any Steam Generator
5. On 2/3 in 2/4 Steam Generator

6. Radiation detectors for Containment Ventilation Isolation may be excluded from
Response Time Testing.

}—tf-_i?:‘.-?"’::.\.‘,r.: Mo > cnoel o of 1D ]

dontifior SON-EERMSTIZEeri




10.

11.

12.

13.

14.

TABLE 7.3.1 - 4 (Sheet 6)

Diesel generator starting and sequence loading delays not included. Offsite
power available. Response time limit includes opening and closing of valves
to establish S| path and attainment of discharge pressure for centrifugal
charging pumps.

Diesel generator starting and sequence loading delays not included. Response
time limit includes operating time of valves.

Diesel generator starting and sequence loading delays included. Response
time limit includes operating time of valves.

The response time for loss of voltage is measured from the time voltage is lost
until the time full voltage is restored by the diesel. The response time for
degraded voltage is measured from the time the load shedding signal is
generated, either from the degraded voltage or the Sl enable timer, to the time
full voltage is restored by the diesel. The response time of the timers is
covered by the requirements on their setpoints.

The provisions of Technical Specification 4.0.4 are not applicable for entry into
MODE 3 for the turbine-driven Auxiliary Feedwater Pump.

The following valves are exceptions to the response times shown in the table
and will have the values listed in seconds for the initiating signals and the
function indicated:

Valves: FCV-67-89, -90, -105, -106
Response times: 7b. 75@03 /85

Valve: FCV-70-141
Response times: 7b.  70®@03 /g0 @

Containment purge valves only. Containment radiation monitor valves have a
response time of 6.5 seconds or less.

Does not include Trip Time Delays. Response times noted include the
transmitters, Eagle-21 process protection cabinets, solid state protection
cabinets, and actuation devices (up to and including pumps). This reflects the
response times necessary for THERMAL POWER in excess of 50% RTP.

e
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TABLE 7.3.1 - 4 (Sheet(';}l | -%V) PAGE / L/ OF I ]7/

The response time shown is for system/valve response with normal equipment
operating voltage available during periodic testing. Additional margin is
included in the analysis to account for potential delays in achieving minimum
equipment operating voltage.

The Essential Raw Cooling Water system 6.9 kv pumps are exceptions to the
response times shown in the table and will have the values listed in seconds
for the initiating signals and the function indicated:

Essential Raw Cooling Water System Pumps

Response times: 2.9. 65.0¥ /750
3.g. 65.0®/750®
6.a. 65.0®/750©
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Type 81
One and Two Step J
Frequency Relays

LSS Ceate i

Application

The Type 81 Frequency Relay is a reliable solid state
relay designed to provide accurate detection of abnormal
frequency conditions on electrical power systems. The
Type 81 is avaiiable in one stage and two stage models.
Single step models are provided with means to select
either underlrequency or overtrequency operation. Two
stage models may be set up for either two steps of under-
frequency detection, two steps of overfrequency detec-
tion or for overfrequency and underirequency protection.

VT

The relay has operating characteristics which make it
ideal for applicalion on closely coordinated system load
shedding programs. The accuracy and stability of the
relay characteristics permits settings much closer to SYs-
tem frequency, and closer steps between settings of re-
lays in a load shedding program, than possible with elec-
tromechanical relays.

A ) St

i Lo oy

Another applicalion is typical to large industrial plants
which have some local generation. Normally, they de-
pend on a tie line with a utility for some portion of their
power needs. If the tie breaker at the utility end should

open, the generator in the plan! would be overloaded
Fea_tures especially if it also attempts to pick up utility load tapped
° ngh accuracy on the lie line. This overload causes an underfrequency
° Easy to set condition on the industrial system. The Type 81 can be
Low burden used lo open the tie to the ulility system and drop non-

& : . - essential load. Essential loads can be maintained lo the
High seismic capability - 6g ZPA limit of the generator capability. ’
Traqs:entolmmunity In DSG applications, typical protection includes a two
Available in one stage or step Type 81 providing an under and overfrequency win-

two stage models dow and a Type 27/59 providing an under and overvol-
tage window.

b e

® o o o

e e sk ot ot

The relay uses digital couriting techniques to provide an
accurate measure of frequency. The lime base mea-
surement is provided by an extremely stable crystal os-
cillator reference. The set point accuracy is 0.008 Hz. The
relay is provided with TRIP POINT and TIME DELAY
settings. These seltings are easily made on the front
panel of the relay. For underfrequency operation the time
delay period begins when the relay has counted three
consecutive cycles below the trip frequency. The time
delay counter will be fully reset if one cycle occurs above
the trip frequency. ~

E,
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Type 81 Frequency Relays

SPECIFICATICNS
Operating Range:

Input Circult Rating:

Undervoltage Cutoff
Functlon:

. Burden:
Control Power:

Operating Time:

Output Contacts:

Output Clreult Rating:

Temperature:
Selsmlc Capabllity:

Translent Immunity:

Dielectric:

Welght:

Volume:

HOW TO SPECIFY

Models available for;
45 - 52 Hz

54 - 63 Hz Guam
60-140 Vac
Adjustable 60 - 100 voits
Factory set at 60 volts

0.7 VA

Models available for:

48/125 Vdc @ 0.06A.
24/32Vde @ 0.10A.
Adjustable 1 - 99 cycles
{musthave 3 consecutive incorrect
cycles before timing begins}

2 Form C contacts

{for 1 step unit)

1 Form C contact for each step
(tor 2 step unit}

@ 125 Vde

30A tripping

5A continuous

1A opening resistive

0.3A opening inductive

Minus 20 o Plus 70°C «emsmn

More than 6g ZPA biaxial multi-
frequency vibration without
damage or malfunction.
[ANSI/IEEE C37.98)

More than 3000 V, 1 MHz bursts
at 60 Hz repetition rate, con-
tinucus {ANSI C37.90a - 1974);
fast transient test. EMI immunity.
2000 Vac RMS, 60 seconds all
circuits to ground

Unboxed - 3.3 Ibs (1.5 Kg)
Boxed - 4.0 Ibs (1.8 Kg)

0.26 cubic leet

Frequency Relay shall be Asea Brown Bover Type 81 or ap-
proved equal. Relay operaling point shall be settable in 0.05 Hz
increments. Time delay shall be adjustable in 1 cycleincrements.
Relay shall be capable of withstanding 6g ZPA seismic stress
without malfunctions. Operation indicator shall be provided. An
undervoltage cutof function shall be provided to block operation
for low line voltage conditions.

ADDITIONAL INFORMATION

Instruction Book 1B7.4.1.7-5
Relay Sslection Sheet 7.403
Prices 7.10.05

s

Typical Connections—1 Step Relay

82 L__"_T—“-
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Typical Connections—2 Step Relay

HOW TO ORDER

For a complete listing cf available frequency relays, see selection
sheet 7.4.0.3.

To place an order, or lor further information, contact your nearest
District Office, or the Sales Manager, Prolective Relays.

Attachment No.____ A~ Sheet_Z2~_of 19
ldentifier San == Mo T\ZB-cONE

ABB Power Tranamlisslon Inc,

Proteciive Relay Division

38 M. Snowdrift Road, Allentown, PA 18106
Te'=. 'one (215) 195-6888

FAX 2152951055

Supersedes Issus E Printed In U.S.A. 1088
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ASEA BROWN BOVERI Issue C

INSTRUCTIONS

Frequency Relays

TYPE 81 Catalog Series 422

Two Step Frequency Relay
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INTRODUCTION

These instructions contain the information required to properly install, operate, and
test the ABB Circuit-Shield™ Type 81 Frequency Relay, catalog series 422.

The relay 1is housed in a case suitable for conventional semiflush panel mounting.
All connections to the relay are made at the rear of the case and are clearly

numbered. Relays of the 422 catalog series are similar to earlier designs of the
222 series. Both series oprovide the same basic functions and are of totally
drawout construction; however, the 422 series relays provide integral test
facilities. Also, sequenced disconnects on the 422 series prevent nuisance

operation during withdrawal or insertion of the relay if the normally-open contacts
are used in the application.

A1l settings are made on the front panel of the relay, behind a removable clear
plastic cover. The target is reset by means of a pushbutton extending through the

relay cover.

PRECAUTIONS

The following precautions should be taken when applying these relays:

1. Incorrect wiring may result in damage. Be sure wiring agrees with the connection
diagram for the particular relay before energizing. Important: connections for the
422 catalog series units are different than the 222 series units.

2. Apply only the rated voltage marked on the relay front panel. The proper polarity
must be observed when the dc control power connections are made.

3. For relays with dual-rated control voltage, withdraw the relay from the case and
check that the movable 1ink on the printed circuit board is in the correct position
for the system control voltage.

4. Internal movable links are used to set up the mode of operation of the relay. Be
sure to inspect and set the links prior to placing the relay in service. See section
on connections for more information.

5. High voltage insulation tests are not recommended. See section on testing for
additional information.

6. The entire circuit assembly of the relay is removable. The unit should insert
smoothly. Do not use excessive force.

7. Follow test instructions to verify that the relay is in proper working order.
CAUTION: since troubleshooting entails working with energized equipment, care should

be taken to avoid personal shock. Only competent technicians familiar with good
safety practices should service these devices.

PLACING THE RELAY INTO SERVICE

1. RECEIVING, HANDLING, STORAGE

Upon receipt of the relay (when not included as part of a switchboard) examine for
shipping damage. If damage or loss is evident, file a claim at once and prcmptly
notify Asea Brown Boveri. Use normal care in handling to avoid mechanical damage.
Keep clean and dry.

e e g ey
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Frequency Relays IB 7.4.1.7-5

Mounting:
The outline dimensicns and panel drilling and cutout information is given in Fig. 1.

Connections; )
Internal connections are shown in Figure 2. Typical external connections are shown

in Figure 3. Important: connections are different for 422 series units compared to
222 series units.

These relays have metal front panels which are connected through printed circuit
board runs and connector wiring to a terminal at the rear of the relay case. The
terminal is marked "G". 1In all applications this terminal should be wired to ground.

Internal selector plugs are provided to set up various operating modes. The relay
must be withdrawn from its case and the plugs set properly for the application. See
Figure 4 for the locations of the selector plugs.

Control Power Selector Plug:

Control power must be connected in the proper polarity. For relays with dual-rated
control power: before energizing, withdraw the relay from its case and inspect that
the movable link on the lower printed circuit board is in the correct position for
the system control voltage. (For units rated 110vdc, the plug should be placed in
the position marked 125vdc.)

Operating Mode Selector Plug:

An internal selector plug is provided to choose whether the relay will function as an
underfrequency relay or overfrequency relay. If the relay has two stages, a plug will
be provided for each stage. The operation of each stage is independently set. In
other words, the relay may be set for (2) steps of underfrequency operation, or for
(1) step of overfrequency and (1) step of underfrequency operation, or (2) steps of
overfregquency operation.

Target Operation Selector Plug:

This plug sets the mode of operation of the target. This is a new feature not
previously available on 222 series units. Setting the plug in the SHUNT or INT
position provides for the target to be operated electronically at the same time the
output relay is energized. With the plug in the SERIES or EXT position, a trip
circuit current of 1 ampere or more is required in the coil labelled TAR on the
internal connection diagram. (The polarity of this current does not matter.)

(Note: a number of units, catalog number 422xxixx have been produced without the trip
current operated target feature. Targets on these units are electronically activated
when the tripping outpv is energized.)

Attachment No..___4- Sheet S __of 19
ldentifier SN EES -Na-T2 D -00TIG

3. SETTINGS

Coded Trip Point Frequency Setting

For 60 Hertz models, Table 1 provides setting codes for frequencies between 54 and 63
Hz in steps of 0.05 Hz. Table 2 provides settings for 50 Hz. models for frequencies
between 45 and 52 Hz. These tables include the settings commonly used in most appli-
cations. Should special settings be required outside these ranges, or between two
values given, the codes may be requested from the factory.

Trip point adjustment is accomplished by setting the four thumbwheel switches to the
numbers shown in the table which corresponds to the desired trip fregquency. Each of
the thumbwheel switches is labelled 0 to 15. Settings are shown in the tables in the
Same arrangement left to right as they are to be made on the relay.

Time Delay Setting

The time delay thumbwheel switches are labelled directly in cycles. lhe adjustment
range is 1 to 99 cycles, The time delay period will not start until (3) consecutive
“"bad” cycles have been detected. Therefore the total operating time 1is the dial
setting plus 3 cycles. The timing function will reset upon receiving one "good”
cycle. Do not s2t the time delay to 00". This will cause a constant trip.

IMPORTANT; THE SETTINGS SHOULD NOT BE CHANGED WITH THE RELAY IN SERVICE.
AN INCORRECT OPERATION MAY CCCUR DURING THE TRANSITION FROM
ONE SETTING TO ANOTHER.
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Ungervoitng$ Cutoff Function
@ undervoltage cutoff function will block operation of the frequency relay when the

input 1ine voltage drops below its setting. This is an internal adjustment that must
be set by test. The factory setting is 60 vac naminal. Refer to the section on
testing for re-calibration procedure.

APPLICATION DATA

The ABB Circuit-Shield™ Type 81 Frequency Relay is a reliable solid-state relay
designed to provide accurate detection of abnormal frequency conditions on electrical

power systems. The Type 81 1is available in one-stage and two-stage models.
Single-stage models are provided with means to select either underfrequency operation
or overfrequency operation. Two-stage models may be set up for either two steps of

underfrequency operation as might be found in load-shedding applications: or, for one
step of underfrequency and one step of overfrequency operation as would typically be
found in generator protection; or, for two steps of overfrequency.

These relays use solid-state technology and digital counting techniques to provide
accurate frequency measurement. The time base for measurement is provided by a very
stable crystal oscillator. Standard set point accuracy is 0.008 Hz. Models with an
accuracy of 0.005 Hz. can be supplied on request. Trip frequency and time delay
settings are easily made on the front panel of the relay by means of thumbwheel
switches. The timer begins when the relay has detected 3 consecutive “"bad” cycles:
therefore, the total operating time of the relay is the delay set on the front panel
plus 3 cycles. The time delay counter is fully reset if one “"good” cycle occurs
prior to the relay timing out and tripping.

The Type 81 has operating characteristics which make it ideal for application on
closely coordinated system load shedding programs. The accuracy and stability of the
relay characteristic permits settings much closer to normal system frequency, and
closer steps between settings of relays in a load shedding program than possible with
electromechanical relays.

Another application is typical to large industrial plants which have some 1local
generation. Normally they depend on a tie line to a utility for somef portion of
their power needs. If the breaker at the utility end should open, the generator in
the plant would be overloaded, especially if it also attempts to pick up utility load
tapped on the tie line. This overload causes an underfrequency condition on the
industrial system. The Type 81 can be used to open the tie to the utility system and
to drop non-essential loads in the plant. Essential loads can by maintained to the
limit of the generator capability.

In DSG applications, Typica1 protection includes a two step Type 81 providing an
under and overfrequency window and an ABB Type 27/59 providing an under and
overvoltage window. If the frequency or voltage deviates from within either of these

windows the tie to the utility system is opened.

|Attachment No.___4=_ sheet_(o_of 1}
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Nominal Number Output Connection Control Catalog
System of Contacts Diagram Yoltage Number
Frequency Steps
60 Hz 1 2 form C 16D0422A 48/125 vdc 422B1275
48/110 vdc 42281205
24/ 32 vdc 42281295h
24/125 vdc 422B1285
250 vdc 42281255
50 Hz 1 2 form C 16D422A 48/125 vdc 422D1275
48/110 vdc 42201205
24/ 32 vdc 422D12895
110/220 vdc 42201225
250 vdc 422D1255
60 Hz 2 1 form C 16D4228 487125 vdc 422C1276
for each 48/110 vdc 422C1206
step 24/ 32 vdc 422C1296
250 vdc 422C1256
50 Hz 2 1 form C 16D4228B 48/125 vdc 422E1276
for each 48/110 wvdc . 422E1206
step 24/ 32 vdc 422E1296
110/220 vdc 422E1228

250 vdc 422E1256



Frequency Relays IB 7.4.1.7-5

SPECIFICATIONS:
Input Circuit: 60-140 Yac Continuous; 300 Vac for 10 seconds.
Input Burden: 0.7 VA

Undervoltage Cutoff Function:  adjustable 60-100 vac, factory setting 60 volts,
operating time: approximately 30 milliseconds.
reset time: approximately 65 milliseconds.

Trip Point Setting Range: 60 Hz. models - see Table 1 for settings 63.00-54,00 Hz.
50 Hz. models - see Table 2 for settings 52.00-45.00 Hz.
(Settings outside these ranges are possible., Consult
factory for feasibility and setting codes.)

Trip Point Accuracy and Repeatabijlity: +/-0.008 Hz., -20 to +55 deg C. <
(+/~0.005 Hz. available on request)

Ti Delay Range: Adjustable 1 to 99 cycles; (add 3 cycles measurement time for
total operating time.)

Accuracy and repeatability: typical: +/-1 cycle,
g Timits: +3/-2 cyc1es."" B

Operating Temperature Range: -30 to +75 deg. C.

Output Circuit: Contact ratings at 125 vdc 250 vdc
Tripping 30 amperes 30 amperes
Continuous 5 amperes 5 amperes
Break 0.3 ampere 0.1 ampere

Note: 250vdc contact ratings apply only to units rated for 250 vdc control

and for other units with catalog suffix "-CAP"; eg: 422C1278-CAP.
Series Target Coil: 1 ampere or more trip circuit current will insure target
operation. Withstand: 30 amperes, 1 second.

Coil resistance: negligible.

For output circuits with less than 1 ampere czurrent, set relay
selector plug for Internal (shunt) operation.

Control Power: models available for

8/125 vdc at 0.03 ampere standby, 0.07 ampere max.
48/110 vdc at 0.03 ampere standby, 0.07 ampere max.
24/ 32 vdc at 0.04 ampere standby, O0.11 ampere max.
24/125 vdc at 0.04 ampere standby, 0.11 ampere max.
110/220 vdc at 0.03 ampere standby, 0.07 ampere max.
250 vdc at 0.03 ampere standby, 0.06 ampere max.

120 vac - consult factory.

Allowable variation: 24v nominal: 19- 29 vdc.
32v nominal: 25~ 38 vdc.
48v nominal: 38- 58 vdc. f———————
110v nominal: 88-125 vdc.
125v nominal: 100-140 vdc.
220v nominal: 175-246 vdc.
250v nominal: 200-280 vdc.

Dielectric Strength: 2000 vac, 50/60 Hz., 60 seconds, all circuits to ground.
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Figure 1: Relay Outline and Drilling
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Figure 2: 1Internal Connections

I

52=1

L

ad-g

1

-+

DC CONTROL = m“j

| o B %m b de B B

Lo

%

L s2-2 . 52-
A n _
” \I sa-a ‘ E
g TC \ I
I T

N ... L. o

Figure 3a: Typical External Connections

Load Shedding Application
Relay Set for Z Steps of Underfrequency

e e e

AttachmentNo._ 4 shm 8 al_

R N —

identitier =t -Esw— r\v—,-—rma c:c:"tG'




Frequency Relays IB 7.4.1.7-5

Page 7
— 52
fr
0,5
+
DE CONTROL ':“_r-nql }
— 1 ‘_—-- ;
éa &)"'l OB ©O58 é'-l éa o2 él i
vy Y Y ‘
_L—OG - 2ND STEP 15T STEP 3
— Tnnﬁ I;r}lj 'ran'(\,_l! }[] ,l\ i
!
O1B 815 $1'-i 313 $1P_ 11 811] 3‘! :
1 5| }
sa :
A 3
P T -1
’\Tll_g i
Figure 3b5: Typical External Connections
Generator Protection Application {
2 Step Relay Set for Under and Overfrequency Operation i
i
— ad
4 q.wé
:N"‘]
OC CONTROL =
- 1 f
éa 3'1 OB 05 $Ll éa o2 él
i ¢ Yo Y
— +
I ooy oy é
A A
OlB 815 31‘4 313 812 ?11 31[] gq
]
ol s e
()22 |AtiachmentNo.__ 4= shest R_of A1t
T } identifier SN -EES -~ he-T\ZB-CoI& 3
Figure 3c: Typical External Connections
Single Step Relay
:




1B 7.4.1.7-5 -
Page 8

Frequency Relays

TRIP
POINT
FREQ

63.00
82.95
62.9%0
82.85
62.80

82.75
82.70
82.65
82.00
62,55

62.50
62.45
682.40
62.35
62.30

82.25
62.20
82.15
62.10
62.05

82.00
81.95
61.90
81.85
81.80

81.75
81.70
61.05
61.60
81.55

81.50
81.45
61.40
81.35
61.30

61.25
61.20
81.15
81.10
61.05

81.00
80.95
80.%0
80.85
60.80

80.75
80.70
80.85
80.60
80.55

80.50
80.45

0.40
80.35
60.30

80.25
80.20
80.15
80.10
80.05

SWITCH SETTINGS

15
12
12
13
14

14
15
12
12
13

14
15
12
12
13

14
15
12
13
14

15
12
13
14
15

12
13
15
12
13

14
15
13
14
15

13
14
15
13
14

15
13
14
12
13

15
12
14
12
13

15
13
14
12
14

12
13
15
13
15
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10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

TRIP
POINT
FREQ

00.00
59.95
§9.90
59.85
59.80

59.75
59.70
59,65
59.60
59.55

59.50
59.45
59.40
59.35
59.30

59.25
59.20
59.15
59.10
59.05

59.00
58.95
58.90
68.85
58.80

58.75
58.70
58.85
58.60
58.55

58.50
58.45
58.40
58.35
58.30

58.25
58.20
58.15
58.10
58.05

58.00
57.95
57.30
57.85
57.80

57.75
57.70
57.65
57.80
57.55

57.50
57.45
57.40
57.35
57.30

57.25
57.20
57.15
57.10
57.05

:TABLE 1 - TRIP POINT FREQUENCY CODES

For 60Hz Units Only

SWITCH SETTINGS
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12

14
12
14
13
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13
15
13
15
13

12
14
12
14
13

15
14
12
14
13

15
14
12
15
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12
15
13
12
15

13
12
15
14
13

15
14
13
12
15

14
13
12
15
14

13
12
12
15
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13
13
12
15
14
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1
11
11
1

12
12
12
12
12

12
12
12
12
12

12
12
12
12
12

12
12
12
12
12

12
12
3 5
12
12

12
12
12
13
13

13
13
13
13
13

13
13
13
13
13

13
13
13
13
13
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57.00
56.95
56.90
56.85
56.80

56.75
568.70
56.65
56.60
56.55

58.50
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56,35
§6.30
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56.20
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55.95
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55.05

55.00
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54.685
54.080
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54.30
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DIAL SETTINGS ARE SHOWN IN THE SAME ARRANGEMENT AS THEY ARE TO BE MADE

ON THE FRONT PANEL OF THE RELAY e
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Frequency Relays

TRIP
POINT
FREQ

52,00
51.95
51.90
61.85
51.80

51.75
51.70
51.85
51.80
51.55

51.50
51.45
51.40
51.35
51.30

51.25
51.20
51.15
51.10
51.05

51,00
50.95
50.90
50.85
50.80

50.75
50.70
50.65
50.60
50.55

50.50
50.45
50.40
50.35
50.30

50.25
50.20
50.15
50.10
50.05

50.00
49.85
49.90
49.85
49,80

TABLE 2 - TRIP POINT FREQUENCY CODES

For 50Hz Units Only

TRIP

POINT
SWITCH SETTINGS FREQ  SWITCH SETTINGS
15 8 4 9 49.158 15 4 3 10
14 8 4 9 49.70 8 7 3 10
13 0 5 9 49.65 8 9 3 10
12 2 5 9 49.60 9 1 4 10
11 4 5 9 49.55 9 3 4 10
10 6 5 9 49.50 10 5 4 10
98 5 9 49.45 10 7 4 10
8 0 6 9 49.40 11 9 4 10
8 2 8 9 49.35 11 1 5 10
16 3 6 9 49.30 12 3 5 10
14 5 6 9 49.25 13 5 5 10
13 7 6 9 49.20 13 7 5 10
13 9 6 3 43.15 14 9 5 10
12 1 7 9 43.10 15 1 8 10
1M1 3 1 39 43.05 8 4 6 10
1M 5 17 9 49.00 9 6 6 10
W 7 7 9 48.95 9 8 6 10
10 9 T 9 48.90 10 0 T 10
9 1 8 9 48.85 11 2 71 10
s 3 8 9 “48.80 12 4 7 10
8 5 8 9 48.15 13 6 71 10
8 7 8 9 48.70 14 s 7 10
8 9 8 9 48.85 8 1 8 10
15 ] 9 9 48.60 9 3 8 10
15 2 9 39 48.55 10 5 8 10
15 4 9 9 48.50 i1 7 8 10
14 8 9 9: 48.45 12 9 8 10
14 8 9 9 48.40 14 1 9 10
14 0 0 10 48.35 15 3 3 10
14 2 0 10 48.30 8 6 9 10
14 4 o 10 48.25 10 8 3 10
14 6 0 10 48.20 11 0 0 11
13 8 0 10 48.15 12 2 0 11
13 0 1 10 48.10 14 4 o 11
13 2 1 10 48.05 i5 6 0 11
13 4 1 1 48.00 9 9 0 1
13 8 1 10 47.95 11 1 1 11
14 8 1 10 47.30 123 1 11
14 0 2 10 47 .85 14 5 1 1"
14 2 2 10 47.80 8 8 1 11
14 4 2 10 47.75 9 o 2 11
14 8 2 10 47.70 1 2 2 1
14 8 2 10 47.85 13 4 2 1
15 4] 3 10 47 .60 15 8 2 1
15 2 3 10 47.55 9 9 2 1
47.50 1113 11
47 .45 13 3 3 1
47.40 15 5 3 11
47 .35 9 8 3 1
47.30 1 0 4 1

TRIP
POINT
FREQ

47.25
47.20
47.15
47.10
47.05

47.00
48.95
48.50
40.85
40.80

48.75
48.70
48.85
48.60
48.55

406.50
408.45
46.40
48,35
48,30

46.25
48.20
40.15
46.10
46.05

468 .00
45.95
45,90
45.85
45.80

45.75
45.70
45.85
45.680
45.55

45.50
45,45
45.40
45.35
45.30

45.25
45.20
45.15
45.10
45.05

45.00

SWITCH SETTINGS
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DIAL SETTINGS ARE SHOWN IN THE SAME ARRANGEMENT AS THEY ARE TO BE MADE
ON THE FRONT PANEL OF THE RELAY

Note:

The ABB Circuit-Shield Type 81

the tables.
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relay is capable of a setting resolution of 0.01 Hertz.
Contact the factory if you need a setting code for a frequency set point not listed
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Figure 4: Location of Selector Plugs

These drawings represent typical printed circuit board layouts for relays of catalog
series 422 wunits. The selector plugs must be positioned properly for the desired
modes of operation. Refer to page 3 for a description of plug functions.
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If the required operating time of the relay has been given in seconds, this value
must be converted to the proper switch settings in cycles. Use the following formula:

desired operating time in seconds
set point frequency

Setting in cycles = (t x f) - 3 where t
f

For example: with a set point of 58.5 Hz, a total operating time of 0.20 seconds is
desired. Setting = (0.2 * 58.5) - 3 = 11.7 - 3 = B.7 cycles; therefore set the TIME
DELAY switches to "09" cycles. '

TESTING
1. MAINTENANCE AND RENEWAL PARTS

No routine maintenance is required on the Type 81 relay. Follow test instructions to
varify that the relay is in proper working order. wWe recommend that an inoperative
relay be returned to the factory for repair; however, a schematic diagram and circuit
description will be provided on request. Renewal parts will be quoted by the factory
on request.

See Paragraph 4 for basic information on units of catalog series 222 which are no
longer 1in production.

Drawout Element — Catalog Series 422

Metal handles provide leverage to withdraw tha relay assembly from the case. Removing
the unit in an application that uses the normally-closed contact will cause an opera-
tion. The assembly is identified by the catalog number stamped on the front panel of
the unit and by a serial number stamped on the bottom of the board.

Test connections are readily made to the drawout relay unit by using standard banana
plug leads at the rear vertical circuit board. This rear board is marked for easier
identification of the connection points.

Important: 1in order to test the drawout unit, a resistor must be connected temporar-
ily between terminals 1 and 9 on the rear vertical circuit board. The value of this
resistor depends on the control voltage rating of the relay and should be marked on
the rear board. A 25 watt resistor is sufficient. If no resistor is available, the
resistor assembly mounted on the rear of the relay case could be removed and used.
If the resistor from the case is used, be sure to remount it on the case at the
conclusion of testing.

Exception: for dual rated relays (48/125 vdc, 24/32 vdc, 48/110 vdc, 24/125vdc,
110/220 vdc), the resistor is required only when the relay is set up for the
higher of the two voltage ratin:is.

External Resistor Values:

Relay rating: 24/32 vdc 48/125 v 48/110 v 24/125 v 110/220 v 250 vdc
Resistor value: 250 ohm 3500 ohm 3000 ohm 3500 ohm 4500 ohm 8000 ohm
Test Plug:

A test plug assembly, catalog number 400X0002 is available for use with the 422
series unit. This device plugs into the relay case on the switchboard and allows
access to all external circuits wired to the case. Sae Instruction Book IB 7.7.1.7-8
for details of this device.

Attachment No.____ 4 Bheet \> of_\Q
2. HIGH POTENTIAL TESTS Identifier SQO-EEE -NGTZR -CO"16

— e

High potential tests are not recommended. A hi-pot test was performed at the factory
before shipping. If a control wiring insulation test is required, partially withd-aw
the relay unit from the case sufficient t» break the rear connections before applying
the test voltage.

On 422 series units, a 1ink on the rear vertical circuit board is removed temporarily
when high potential tests are conducted at the factory. After testing, the 1ink is
restored to its position to connect certain surge suppression components to ground
for normal operation. The link is labelled "remove for hipot~.

A
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Functional Test without Yariable Frequency Source:

A typical test circuit is shown in Figure 5. Set the relay for the desired modes of
operation. If - target operation is to be by trip circuit current, reset the plugs
for Series (External) operation, and connect a lockout relay as a load on the output
contacts. If a lockout relay is not available, set the target for Shunt (Internal)
operation at this time. Set the frequency codes and the time delay per the following
chart:

Relay Model Internal Plug Set for Frequency Codes Time Delay Setting
60 Mz, Underfrequency 15 1 3 10 (62.00 Hz) 90 cycles
“overfrequency 15 9 0 13 (58.00 Hz) 80 cycles
" Us0 Wz, Underfrequency 15 6 4 9 (52.00 Hz) 75 cycles
Overfrequa;;; 3 9 0 11 I;ETSB_523—_“-"--—;3_;;;;;; _____

Apply rated dc control voltage to the relay. (Be sure voltage selector plug is in the
proper position. Reset the target. Apply a 120 vac 60 Hz input signal for 60 Hz
units, or 120 vac 50Hz for 50 Hz. units. After approximately a 1.5 second delay, the
relay contacts should transfer to the trip condition and the target should set.

Lower the input voltage. At 86-54 volts input, the contacts should transfer back to
the “"normal” state as the undervoltage blocking function operates. If a different
value is required for the application, adjust internal trimmer potentiometer R13 and
repeat the test.

At the conclusion of these tests be sure to reset the relay to the values required
for the application. Also recheck the positions of the selector plugs.

Calibration Tests with Variable Freguency Source:

A typical test circuit is shown in Figure 6. Set the internal plugs for the desired
modes of operation and for the dc control voltage. Set the target for internal
(Shunt) operation. Follow the same basic procedure given above in “"Functional
Testing”™ to confirm basic operation and undervoltage cutoff functions.

Operating Point Test: set the desired frequency codes on the thumbwheel switches.
Set the time delay switches to 01 cycle. Apply dc control voltage. Set the level
of the variable frequency source to approximately 120 vac. Raise and lower the
frequency of the.test source slowly to determine the relay’s operating point. The
operating point should be within +/- 0.008 Hz of the setpoint.

Time Delay Test: Set the desired time delay on the thumbwheel switches. Apply rated
dc control power. Reset the target. For underfrequency operation, set the variable
frequency source to 0.2 Hertz below the relay’s frequency setting. For overfrequen-
cy operation, set the variable frequency source to 0.2 Hertz above the frequency
setting. Set the voltage levels of both sources at approximately 120vac. Switch relay
input from the line frequency source to the variable source. Record the operating
time of the relay. Compare to the expected delay time.

For example: if the time delay switches were set for 20 cycles, and the frequency of
the variable source were set to 58.8 Hertz, the total operating time expected would
be calculated as followsa:
1 cycle of 58.8 Hz = 1/58.8 = 17.0 milliseconds.
Total operating time 3 cycles measurement + time delay switch setting
3 cycles measurement + 20 cycles timer setting
23 cycles total X 17.0 milliseconds per cycle
391 milliseconds

nmnunn

Allowable tolerance = +3/-2 cycles: which in this example gives 357-442 ms.

Note: for settings below about 8 <cycles, point-on-wave switching effects and

inherent 1imitations of the test equipment can make accurate measurement difficult.

In such cases, a Jlonger delay setting should be used to confirm basic relay
operation. [ e e e e B
ii‘qﬁachmenl No A hestl4 of \Q_|
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IB 7.4.1.7-5 Frequency Relays

4. OBSQLETE RELAYS —~ CATALOG SERJIES 222

Type 81 relays of catalog series 222 are no longer in production. The 1information
that follows is a guide to the functions and connections in the event you are setting
or testing the older series, or should you need to replace a 222 series with a 422
series unit,

Connections: if replacing a 222 series unit with the newer 422 series, note the
differences in connections, and rewire accordingly. '

Settings: the frequency setting codes given in Tables 1 and 2 apply to both the 222
and 422 series units. The undervoltage cutoff function is adusted using internal pot
Ri1. Using the 18 point extender board, catalog 200x0018, will make it easier to
adjust R11.

Testing: test procedures for the 222 series units are fundamentally the same as
those given for the 422 series. Modify the test connections as necessary.

SUMMARY OF CHARACTERISTICS - CATALOG SERIES 222 (Obsolete)
Function Rated Number of Connection Control Catalog
Freguency Steps Diagram Voltage - Number
Underfrequency 60 Hz 1 16D222A 48/125 vdc 222A1075
only 222A1175
24/125 vdc 222A1085
50 Hz 48/125 vdc 222F1175
Under or ) 60 Hz 1 16D222B 48/125 vdc 222B1176
Overfrequency 24/ 32 vdc 222B1196
50 Hz 48/125 vdc 222D1176
24/ 32 vdc 222D1196
60 Hz 1 160222A 48/125 vdc 222E1175
24/ 32 vdc 222B1185
50 Hz 48/125 vdc 222D1175
48/110 vdc 22201105
24/ 32 vdc 222D1195
60 Hz 2 16D222C 48/125 wvdc 222C1176
24/ 32 wvdc 222C1196
50 Hz 48/125 vdc 222E1176
48/110 vdc 222E1106
24/ 32 vdc 222E1196
AttachmentNo.____ 4 shest \(o_of_ 14
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Frequency Relays IB 7.4.1.7-5

Page 15
Internal Connection Diagrams - Catalog Series 222 (obsolete)
AC
RELIABLE BUS IHPUT
l-1 lm I—/vvvj , | 16D222A
Note: the external resistor Is not required
0s &7 & @3 O+ O3 w' on catalog numbers 222A1175, 222F117s,
- and 222A1085.
‘6’ 1] &\l 5-. a')l! &: Eu %IO Q@9 )
L
AL
RELIABLE Bus Input

I—1 ]l&: ,—w\,—l I I 1602228
d)b d)r dl Qs Qs (.ID) wn

S0 M Q15 Q1 @On &: gn %IO Qe

L2
<
ac 16D222C
RELIABLE BuS inpur
l-1 IIH r——’VV\'—l l Contacts labelled '"First Step’ are assocliated
with the bottom row of setting switches on
G 07 Gx @3 O+ O qM' the front panel. Contacts labelled "Second Step'
J— o are as'_soc,ilated wrl'th th? top row. Contacts
step sTEP shown in "normal" condition. |If function set
ny—‘ L for underfrequency, contacts will transfer when
‘3 @6 @13 Ou b iz dn G0 @ frequency drops below setting. If function set
1 for overfrequency, contacts will transfer when

frequency exceeds setting.

Note: Where used, external resistor is supplied mounted and wired on the relay.
Resistor must be in place for proper relay operation.

Attachment No. A- Sheet \TT__of 19
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ASEA BROWN BOVERI QUALIPICATION

- - L L N e F et e | sepdioniion |

SEISMIC Number: RC=5524-A

REPORT Page: 1 of 4

. Thu;

Date: 4/6/83

81 FREQUENCY RELAY Prep. by: R. Conrad

Tegt Modal y Cat. # 222C1176

Tést Procedure : Per ABB Specification RC-205i-B to meet the
requirements of ANSI C37.98 (IEEE-501-1978),

Test Facility : NIS, Acton Division, Acton, Mass,
Documentation t NTS/ACTON report 18333~83W _
- Ralay Settings and Status Monitoring (Page 2)
Test Rersponse Spectra (Page 3) '

Testing : A broad-band, multi-frequency v%bration, of 30 seconds
duration, Iimposed biaxial at 45, in four orientations:

‘1) Left-to-right K —
2) Front-to-back JAttachmentNo il Sheet_\ __of _S_
4) Back-to-front

Pér each orientation, the relay status is tested
add woriitored in three fuactional.states:

1) Non-operating (i.e. not pickéd up, etc.)
2) Operated (i.e, tripped, etc.)
3) Transitional

The required combinations total 12 full-level tests.

Results : Mo fragility or mis-operation was found within
the 6g ZPA limitation of the actuator.

The biaxial motion produces an acceleration with equal

Notes :

' vertical and horizontal components, thus ylelding a
total ZPA of 8.5g'at 45°, The TRS shows the vartical
component, as analyzed at one third octave intervals
batween 1 and 100 Hz. The analysis is shown for -
damping factors of 5, 3, 2, and 1%.

Generic : . ¢ Other relays qualified by this test series:

All ABB type Sllrelaya, 222 geries
All ABB type 40 relays, 226 series

Teat case models are also qualified by this report in
conjunction with supplementary tests (Acton 24839-89N,
3/25/88), using test levels equal to or greater than
" the TRS shown on page 3 of this report:

All ABB type 81 relays, 422 geries
All ABB type 40 relays, 426 series

This is the property of ASEA BROWN BOVER!.and contains proprietary and confidentisl information
which must not be duplicated or disclosed other than as expressly authorized by ASEA BROWN BOVERI.
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IEEE-501 Mumber: RC-5524-A
ASEA BROWN BOVERI LTFTCAT
QUALIFICATION Page: 2 of 4
Title: Type 81
FREQUENCY RELAY
TEST SET-UP
RELAY SETTINGS
Step l: Underfrequency, 59 Hz., (Code 15, 6, 3, 12), Time Delay: & Cycles
Step 2: Overfrequency, 61 Hz., (Code 5, 7, 9, 10), Time Delay: & Cycles
Undervoltage Cut-Off: 60 VAC
Attachment No.___"1 Sheet_Z=_of =
RELAY CONNECTIONS Identifier SON-EEB- MS-T1Z8 -conE
INPUT OUTPUT
Initiate +125 VDC
o o o 4” ;:’4
St + L
s g i
120 10 1z 13 T
VAC - To Chatter
60 Hz. F~-‘riableJ Checksr or
requency h
1EOV Oscillograp
" L ¢
Oscillograph ’
DATA LOG: (Lab Report - Acton {18333-83¥)
Oscillo-
Relay Test Relay Input Relay Contact graph
State Motion AC, Volts Responsge Chatter Record Damage
Non-Operate L-R 60 Ez, 120V (100%) Normal None = None
F-B -
R~L l -
/ B-F -
Operatz L-R 57 Hz, 100V (85%) Rormal None - None
=B -
Rl J -
v B~F ) -
Transition L-R Sweep, 57-63 Hz. Normal - Timing None
F-B -
R~-L o
) B-F -

This is the property of ASEA BROWN BOVERI and contains proprietary and confidantial informatian
which must not be duplicated or disclosed other than as expressly authorized by ASEA BROKN BOVERI.
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SEISMIC Number: RC-5524=A
QUALIFICATION
ASEA BROWN BOVERI B icA bver A of 4
Title:
81 FREQUENCY RELAY
(]
Attachment No.___"} Sheet_4 of S

Identifier SQREEE-NST\ZB-COTE 1

INTERPRETATICN OF TFST RESULTS AND CONCLUSION

This Seismic Qualification Report describes a test program in which the
ABB Protective Relay was tested to meet the requirements of ANSI C37.98
(formerly IEEE 501) "Seismic Testing of Relays", The purpose of this
test was to determine the fragility level of the rslay, that is, ths
highest level of seismic excitation that the relay can withstand and
st11l perform its required Class 1E functions,

The relay was mounted in a rigid test fixture using standard panal
wounting methods. The testing was performed with a repeatable, 30
second duration, broad-band multi-frequency input motion. The analysis
was made at 1/3 octave intervals for frequencies between 1 and 100
hertz at 5% damping., The TRS was also analyzed at several other
damping factors.

All test runs used biaxial motion (at an angle of 45° above the
horizontal) in four input orientations. 1In each orientation the relay
wag tested In three operating states: non-operating, operating and
transitional modes for a total of 12 test runs. For each test run, the
input motion was applied for a duration of 30 seconds. This subjected
the device to 6 horizontal and 12 vertical excitations in each
direction at maximum level which 1s more than equivalent to 5 OBE’s and
1 SSE in each direction., Therefore, the referenced test program
exceeds the ssismic aging requirements for 5 OBE’s before SSE testing
ag specfied for qualification programs per ANSI C37,98 and IEEE
244=1975., Page 2 of the report summarizes the results of the 12 test
runs performed on the ralay.

It should be further noted that these 12 tests were conducted at the
maximum limit of the test equipment. Therefore, this test report
demonstrates & more gevere test than required by the 8tandards, since
ANSI C37,98 defines the OBE level to the 1/2 the SSE lavel.,

As shown on page 3 of the report, the TRS for the relay rapresents the
table limits aince no fragility limits or mis-operations were found.

In cenclusion, this test program demonatrates the gseilsmic qualification
of this device to the requirements of ANSI C37.98 and IREE 344-1975.

This is the property of ASEA BROWN BOVERI and contains proprietary and confidential information
which must not be duplicated or disclosed other than as expressly authorized by ASEA BROWN BOVERI.
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Number: RG-ﬁOZ&—D

Page: L of &

ASEA BROWN BOVERI CERTIFICATION

Title: EQUIPMENT PERFORMANCE SPECIFICATIONS

81 FREQUENCY RELAYS

CLASS 1Y ELECTRICAT. EQUIPMENT CERTIFICATION

PRI

Attachment No. A Sheet S of S
IDENTIFICATION ldentitier =an-E=¥e-no 1120 ~OONE
ABB S.0. FILE] ISSUED:
CUSTOMER
STATION V
v
ORDER NO.
SPECIFICATION -~ - *ﬁ'
AGENT/ASE - - 6 ﬁ
MATERIAL
ABB CUST.
ITEM ITEM QUANTITY DEVICE CATALOG NO.

QUALIFIED LIFE: 40 years

The above material 1s hersby certified to be qualified in accordance with the
principles of IEEE Standard 323-1974 for application as Class IF Equipment in
Nuclear Generating Stations. This certification is limited to the devices
identified above when used within the limits of the ratings and conditions
detailed by the attached equipment performance specifications, including
seismic levels and recommended surveillance and maintenance. Substantiating
documentation 1s on file at the factory location in the form of Qualification
Summary report RC-3124-D, and Seismic Test Report RC=5524-A, *_ ’

i |

CERTIFIED BY: !

R. Conrad Wm. Kotheimer
Q. A. Manager Director of Engineering

!

ot e e i e e AR Sy 3. e v

This is the property of ASEA BROWN BOVER| and conlalns proprietary and confldentiol Information
which must not be duplicaled or disclosed other than os expressly outhorized by ASEA BROWN BOVERI




SQON REACTOR COOLANT PUMP 1-SI-TDC-068-218.0
UNDERFREQUENCY RELAY Rev. 0
1 CALIBRATION Page 3 of 35

1.0 INTRODUCTION

1.1 Purpose
This Instruction describes the operability testing requirements for
Unit 1, Reactor Coolant Pump underfrequency (UF) relays associated with
system 68.

1.2 Scope
This Instruction covers calibration of the Reactor Coolant Pump

underfrequency relays. Underfrequency relays covered by this
Instruction include the following:

RELAY LOCATION

81-1A RCP Relay Panel 1A
81-1B RCP Relay Panel 1B
81-2A RCP Relay Panel 2A
81-28B RCP Relay Panel 2B

This Instruction partially satisfies Surveillance Requirement
(SR) 4.3.7:11B17s

!
Applicability mode 1.

Performance modes are 1 through 6.

1.3 Frequency/Condition

This Instruction shall be performed at least every 18 months or for
post maintenance testing following relay maintenance.

2:0 REFERENCES

2.1 Performance References

i Attachment Mo.__B Shaet_\__of 2} |[
i
1

identiliorSOMN-EEEMS-TIZR- o1l j

NONE

2.2 Developmental References
A. SQN Technical Specifications (TS) Unit 1, 2.2 table 2.2-1 item 16.
B. SQN Technical Specifications, Unit 1, 3.3.1.1 table 3.3-1 item 17.
C. SQN Technical Specifications, Unit 1, 3.3.1.1 table 3.3-2 item 17.

D. SQN Technical Specifications, Unit 1, 4.3.1.1.1 table 4.3-1 item 17.

0204E/bsm



SQN REACTOR COOLANT PUMP 1-SI-TDC-068-218.0
UNDERFREQUENCY RELAY Rev. 0
1 CALIBRATION Page 4 of 35

2.0 REFERENCES (continued)
2.2 Developmental References (continued)
E. T&CS Relay Setting Sheets 7571-88, 7572-88, 7573-88, and 7574-88.

F. HWestinghouse Setpoint Methodology for Protection systems Sequoyah
units 1 and 2 (WCAP-11239).

G. TVA drawings: 45N763-2
45N721-1
45N721-3
H. Mfr. drawings: D-N2206-05, (Contract Number 823380).

I. 1-SI-TFT-068-230.0, "Periodic Functional Test of RCP
Underfrequency Relays unit 1."

J. TVA Field Test Manual.
K. SSP-8.1, "Conduct of Testing."
L. I.1. 41-504.1, "Type SDF-1 Solid State Underfrequency Relay."

a0 PRECAUTIONS AND LIMITATIONS

A. A1l standard safety practices shall be observed while working on
or near electrically energized equipment.

B. All conditions and restraints imposed by Technical Specifications
3.3.1.1 shall be met during Instruction performance.

C. This Instruction shall be performed in accordance with SSP-8.1:
Conduct of Testing.
D. Test equipment used to perform calibration on UF Relays for RCP 1

and 2 cannot be used in calibration of UF relays for RCP 3 and 4.

E. Removal of 2 out of 4 underfrequency relays will cause a reactor
trip with reactor power greater than 10%.

F. Only one (1) underfrequency relay at a time shall be removed from
service for calibration during Modes 1 and 2.

f ]
!_ Attachment Mo _ B SheetZ ot _Z|
{
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SQON REACTOR COOLANT PUMP 1-SI-TDC-068-218.0

UNDERFREQUENCY RELAY Rev. 0
1 CALIBRATION Page 5 of 35
Date
4.0 PREREQUISITES
4.1 Initial Actions
[11 RECORD Work Initiating Document (WID) number implementing
this Instruction.
WID No.
(N/A if not required)
[2]1 VERIFY the following:
A. Instruction copy is a verified copy. O
B. PRETEST briefing in accordance with SSP-8.1. O
[31 RECORD performer and participant identification on Data
Package Cover Sheet. O
f
4.2 Special Tools, Measuring and Test Equipment (M&TE), Parts, and
Supplies
[1]1 OBTAIN the following M&TE. O
Description | TVA ID No. | Cal. Due
Keithley model 197 |RCPs # 1 & 2 ~ TRAIN A
Multimeter RCPs # 3 & 4 - TRAIN B
Frequency Test Set |RCPs # 1 & 2 - TRAIN A
Model FTS-300 RCPs # 3 & 4 - TRAIN B
4.3 Field Preparations
[1 ] NOHE [t : :-:T‘-.-":_‘ __i-j.____iﬂ_% meat __é___,i'f __z.l_-. ||
%““HU.I:T Wﬂ%ﬁ}ﬁiﬁﬁﬁﬁiﬂi@éﬁlﬂkL %

| e —

0204E/bsm



SQN REACTOR COOLANT PUMP 1-SI-TDC-068-218.0
UNDERFREQUENCY RELAY Rev. 0
1 CALIBRATION Page 6 of 35

Date

4.0 PREREQUISITES (continued)
4.4 Approvals and Notifications
[1] DETERMINE status 1light(s) to be removed from service, AND
NOTIFY unit 1 ASOS/SRO of status 1ight(s) being removed from
service. Limiting condition for operation of TS 3.3.1.1 and
Limitations section 3.0 shall apply during performance of this
Instruction, if in mode 1.

A. RCP Bus 1 Underfrequency Panel 1-M-6, 1-XX-55-6A Window 2
(Alarm for relay 81-1A, Section 6.2).

B. RCP Bus 2 Underfrequency Panel 1-M-
(Alarm for relay 81-1B Section 6.

1-XX-55-6A Window 22

w

).

C. RCP Bus 3 Underfrequency Panel 1-M-6, 1-XX-55-6A Window 42
(Alarm for relay 81-2A Section 6.4).

i
D. RCP Bus 4 Underfrequency Panel 1-M-6, 1-XX-55-6A Window 62
(Alarm for relay 81-2B Section 6.5).

E. RCP Bus Underfrequency/Undervoltage Panel 1-M-6, 1-XA-55-6A
Window 32

[21 OBTAIN approval from the following prior to beginning section
6.0 of this Instruction. ASOS/SRO to verify performance of this
Instruction will not adversely affect plant.

Position Signature / Date / Time

Unit 1 ASOS/SRO / /

5.0 ACCEPTANCE CRITERIA

5.1 The underfrequency relays are considered acceptable if they are within
the required tolerances specified in Instruction.
5.2 A1l identified adverse conditions shall be documented on Deficiency
Log and WR initiated, as required to repair/replace defective
component.
5.3 ASOS and CG cognizant supervisor shall be informed of all deficiencies.
[ attachmert to, B _Shset A _of 21|

0204E/bsm | dontifior SN EEOMS-TUBLOT, |



SQN REACTOR COOLANT PUMP 1-SI-TDC-068-218.0
UNDERFREQUENCY RELAY Rev. 0
1 CALIBRATION Page 7 of 35
Date
6.0 PERFORMANCE
6.1 Pre-work Instructions
[11 VERIFY the following:
A. Precautions and Limitations in Section 3.0 have been
reviewed. O
B. Prerequisites in Section 4.0 are met. O

CAUTION A trip on 2 of 4 channels will cause a reactor trip
if reactor power is greater than 10%.
[3]1 IF instruction is being performed in modes 2 through 6, THEN

]
ENSURE no other instruction is being performed which could simulate
reactor power greater than 10% prior to removal of any relays.

[4] PLACE orange sticker on status light: RCP Bus Underfrequency/
Undervoltage Panel 1-M-6, 1-XA-55-6A Window 32 (E-4). O

y _;’b____,______ Sheet_S _of 21 i

EL_ idantiti -mmm.—m@eﬁ
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SQN REACTOR COOLANT PUMP 1-SI-TDC-068-218.0

UNDERFREQUENCY RELAY Rev. 0
1 CALIBRATION Page 8 of 35

6.2 Calibration of Underfrequency Relay 81-1A
[1]1 PLACE orange sticker on status light: RCP Bus 1
Underfrequency Panel 1-M-6, 1-XX-55-6A Window 2.

NOTE Step 6.2 [2] through [5] may be marked N/A, if
instruction is being performed in modes 2 through 6.

[2] VERIFY the following status lights are not in ALARM condition.
PERFORM lamp check and

ENSURE all Tamps are operable.

a. RCP BUS 2 UNDERFREQUENCY Panel 1-M-6, 1-XX-55-6A Window 22.

b. RCP BUS 3 UNDERFREQUENCY Panel 1-M-6, 1-XX-55-6A Window 42.
i

c. RCP BUS 4 UNDERFREQUENCY Panel 1-M-6, 1-XX-55-6A Window 62.

[3]1 INFORM UO that the following status lights will actuate when
RCP. test switch HS-68-344 is placed in TRIP POSITION:

a. RCP Bus 1 Underfrequency Panel 1-M-6, 1-XX-55-6A window 2.

b. RCP Bus Underfrequency/Undervoltage, Reactor Protection
and Safequards, panel 1-M-6, 1-XA-55-6A window 32 (E-4).

[4] PLACE HS-68-344, RCP 1, Test Switch (Elev. 685, Box 3420) in
TRIP POSITION.

Date

1 Attachman! M “...._.__é,._.)__._....FQ-?'-”:C-?_.Cﬁ,_Ci 2l

identilior SAEERMSTIBTOI0
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SQN REACTOR COOLANT PUMP 1-SI-TDC-068-218.0
UNDERFREQUENCY RELAY Rev. 0
1 CALIBRATION Page 9 of 35

Date
6.2 Calibration of Underfrequency Relay 81-1A (continued)
[5] VERIFY the following alarm energized:
a. RCP BUS 1 UNDERFREQUENCY, panel 1-M-6, 1-XX-55-6A O
window 2.
b. RCP BUS UNDERFREQUENCY/UNDERVOLTAGE, Reactor Protection
and Safeguards, panel 1-M-6, 1-XA-55-6A window 32 (E-4). a
c. Computer point #Y0320D, RCP Bus 1 Underfreq
Part RE alarms actuated. a

NOTE If steps 6.2 [2] through [5] were performed, then step [6] can be‘

marked as N/A.;

[6] NOTIFY UO that the following status Tights will actuate when
underfrequency relay device 81-1A is removed from case.

a. RCP Bus 1 Underfrequency, panel 1-M-6, 1-XX-55-6A window 2.

b. RCP Bus 1 Underfrequency, Reactor protection and safeguards,
panel 1-M-6, 1-XX-55-6A window 32 (E-4).

c. Computer point #Y0320D, RCP Bus 1 Underfreq Part RE computer
alarms.

[7]1 REMOVE UF relay device 81-1A, AND

CONNECT frequency test set-up to UF relay.

a. Constant 120Vac source to terminal 2 and 4. a
b. Frequency test set on terminal 8 and 9. O
_Centiter SOMEER MG -Trzg-cog !
r—— T 2]
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6.2 Calibration of Underfrequency Relay 81-1A (continued)
[8] ADJUST voltage to approximately 120Vac on frequency test set. a
[9]1 VARY frequency of test set as necessary, AND
MEASURE, AND
& RECORD "As Found" pick up frequency.
As Found pick-up Frequency: Hz.

it Acceptance Criteria: 56 Hz + 0.1 Hz (55.9 to 56.1Hz.)
TS Allowable setpoint is equal to or greater than 55.9Hz.

[10]1 ADJUST frequency test set for normal frequency of 60Hz
@ 120V and fau]ttfrequency of 55Hz @ 120Vac. a

[111 MEASURE, AND 7
RECORD "As Found" time delay for relay pick-up below.
As Found trip time: msec.

~ Acceptance Criteria: 200 msec + 10 msec (190 to 210 msec.)
(12 cycles + 0.6 cycles (11.4 to 12.6 cycles)

[12] DETERMINE if relay time response was greater than 300 msec.
gg%ET IF time did not exceed 300 msec, THEN N/A this step.
IF time exceeded 300 msec, THEN
PERFORM engineering evaluation of channel total response time, AND

DETERMINE if TS 3.3.1.1 table 3.3-2, item 17 was exceeded
(Less than 600 msec, 36 cycles total loop response time), AND

' DOCUMENT evaluation on Test Director's Log.

N % ¢ .:{';.,@__.r.t' A :
Tontilie SON-EER-MSTIZ26-coT0 |
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6.2 Calibration of Underfrequency Relay 81-1A (continued)

NOTE Steps 6.3 [13] test the undervoltage detector.

[13] ADJUST frequency test set output to 120 volts, AND

VERIFY UF relay picks up at approximately 55Hz.

[14] DECREASE frequency test set output voltage source as required
until relay drops out, THEN

MEASURE, AND

RECORD undervoltage detector drop out voltage.

Dropout Voltage:
Acceptance Criteria: 25 to 45Vac.

/

[151 REMOVE CONSTANT AC source AND

Vac.

CONNECT frequency test set output to terminal 2 and 4, to
test requlated power supply.

CAUTION To prevent power supply damage, extreme care shall be
used when measuring Voltage across relay pin points.

- [161 HWHILE varying voltage source from 70Vac to 132Vac,

VERIFY output voltage of 17.1 to 18.9 Vdc is maintained
across relay pin points 1 & 6.

[17]1 WHILE varying voltage source from 70Vac to 132Vac,

VERIFY output voltage of 4.75 to 5.25 Vdc is maintained
across relay pin points 1 & 17.

0204E/bsm
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NOTE N/A step 6.2 [18] if no calibration and record

as left data in step 6.2 [19].
6.2 Calibration of Underfrequency Relay 81-1A (continued)
[18]1 RECONNECT frequency test set-up to UF relay,
A. Constant 120VAC source to terminal 2 and 4.
B. Frequency test set on terminal 8 and 9.

CALIBRATE UF relay 81-1A to tolerance specified in
step 6.2 [191].

[191 RECORD as left data below.
As Left pick-up Frequency: Hz.

T S, Setpoint: 56 Hz.
Acceptance Criteria: (55.95 to 56.05)

NOTE N/A step 6.2 [20] if no calibration required and
record as left data in step 6.2 [21].

[20]1 ADJUST frequency test set for normal/frequency to 60Hz
@ 120V and fault frequency to 55Hz @ 120Vac, AND

CALIBRATE UF relay device 81-1A to tolerance specified
in step 6.2 [21].

[21] RECORD as left data below.

As Left trip time: msec.
Acceptance Criteria: 200 msec + 10 msec (190 to 210)

(12 cycles + 0.6 cycles (11.4 to 12.6))

[22] DISCONNECT test equipment from relay, AND
REINSTALL UF relay 81-1A.

E Atiachmen! .‘?.:-_..@__.______._?i:.‘sfs_._.E.cE__zil_l_h-j
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NOTE
6.2 Ca
[231]

NOTE

[24]

Step 6.2 [23] may be marked as N/A, if switch was left in normal.
libration of Underfrequency Relay 81-1A (continued)
RETURN HS-68-344, RCP 1, Test Switch, (Elev. 685, Box 3420)
to NORMAL POSITION.

Operations
Step 6.2 [24]1 b. may be marked as N/A, if any RCP is not running.

VERIFY that the following are not in "Alarm" Condition:
a. RCP BUS 1 UNDERFREQUENCY, panel 1-M-6, 1-XX-55-6A window 2. a

b. RCP BUS UNDERFREQUENCY/UNDERVOLTAGE, Reactor Protection
and Safequards, panel 1-M-6, XA-55-6A window 32 (E-4). O
J

' c. Computer Point #Y0320D, RCP Bus 1 Underfreq Part RE

(25]

[26]

(271

(28]

C204E/bsm

computer alarms. o

OPEN disconnect fingers 8 and 9 on Underfrequency Relay
device 81-1A. o

ADJUST frequency test set for a normal 60Hz € 120Vac
and a fault frequency of 55.95Hz @ 120Vac. o

CONNECT frequency test set output test leads to relay
terminals 8 and 9 of 81-1B underfrequency relay. o

TURN test set on AND

VERIFY RCP Bus 1 UNDERFREQUENCY, Panel 1-M-6, 1-XX-55-6A
window 2 is clear.

. Attachment "50__&)\_______ STL'\E
[ Identifier XRN-TE B-MSTIR 0o,
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b.2 Calibration of Underfrequency Relay 81-1A (continued)
[29]1 TURN output test switch to TEST POSITION AND
VERIFY RCP BUS 1 UNDERFREQUENCY, PANEL 1-M-6, 1-XX-55-6A
window 2 ILLUMINATES.
[301 TURN frequency test-set off AND
DISCONNECT test-set from terminals 8 and 9 of
underfrequency relay device 81-1A. o
[311 CLOSE disconnect fingers 8 and 9 on Underfrequency Relay
device 81-1A AND
REPLACE relay cover.
1V
NOTE Step 6.2 [33]1 b. can be marked as N/A if RCP are not running.
[32]1 VERIFY that the following are not in "Alarm Condition".
a. RCP BUS 1 UNDERFREQUENCY, panel 1-M-6, 1-XX-55-6A O

window 2.

b. RCP BUS UNDERFREQUENCY/UNDERVOLTAGE, Reactor Protection a
and Safeguards, panel 1-M-6, 1-XA-55-6A window 32.

c. Computer point #Y0320D, RCP BUS UF Part RE computer alarm.
a

[331 REMOVE orange sticker on annunciator: RCP BUS 1
UNDERFREQUENCY, panel 1-M-6, 1-XX-55-6A window 2. O

.

; Atte chme nt M 0. ____&____ —Shee “112;._ P _“_._2—_:] e
| ior SNBSS MS-TTZ8 ot
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1.0 INTRODUCTION

] Purpose
This Instruction describes the operability testing requirements for
Unit 2, Reactor Coolant Pump underfrequency (UF) relays associated
with system 68.

12 Scope
This Instruction covers calibration of the Reactor Coolant Pump

underfrequency relays. Underfrequency relays covered by this
Instruction include the following:

RELAY- LOCATION

81-1A RCP Relay Panel 1A
81-18 RCP Relay Panel 18
81-2A RCP Relay Panel 2A
81-28 RCP Relay Panel 2B

This Instruction partially satisfies Surveillance Requirement
(SR) 4.3.1.1.1.B.17.:

Applicability mode 1. AﬂachmentNo._Ei_._.___Sheet.J.LoflJ_

Identifier _SON-EEE-MST\LS ~COS

Performance modes are 1 through 6.

b Frequency/Condition

This Instruction shall be performed at least every 18 months or for
post maintenance testing following relay maintenance.

2.0 REFERENCES

2:1 Performance References
None
2.2 Developmental References

A. SQON Technical Specifications (TS) Unit 2, 2.2 table 2.2-1 item 16.
B. SQN Technical Specifications, Unit 2, 3.3.1 table 3.3-1 item 17.
C. SQN Technical Specifications, Unit 2, 2.3.1 table 3.3-2 item 17.

D. SON Technical Specifications, Unit 2, 4.3.1.1.2 table 4.3-1 item 17.

[¥8 ]
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3.0

0206E/bsm

Developmental References (continued)

E.

E

PRECAUTIONS AND LIMITATIONS

A.

.o

T&CS Relay Setting Sheets 6468-87, 6469-87, 6470-87, and 6471-87.

Westinghouse Setpoint Methodology for Protection systems Sequoyah
units 1 and 2 (WCAP-11239).

TVA drawings: 45N763-2
45N721-2
45N721-4

Mfr. drawings: D-N2206-05, (Contract Number 823380).

2-SI-TFT-068-230, "Periodic Functional Test of RCP Underfrequency
Relays unit 2."

-TVA Field Test Manual..

SSP 8.1, "Conduct of Testing."

I.1. 41-504.1, "Type SDF-1 Solid State Underfrequency Relay."

Attachment No.___© Sheet_14. _of 2|

|dentifier SN -E=%=-Mo-Tlzg —OONIS

A1l standard safety practices shall be observed while working on
or near electrically energized equipment.

All conditions and restraints imposed by Technical Specifications
3.3.1 shall be met during Instruction performance.

This Instruction shall be performed in accordance with SSP-8.1:
Conduct of Testing.

Test equipment used to perform calibration on UF relays for RCP 1
and 2 cannot be used in calibration of UF relays for RCP 3 and 4.

Removal of 2 out of 4 underfrequency relays will cause a reactor
trip with reactor power greater than 10%.

Only one (1) underfrequency relay at a time shall be removed from
service for calibration during Modes 1 and 2.
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4.0 PREREQUISITES

4.1 Initial Actions

[11 RECORD Work Initiating Document (WID) number implementing this

Instruction. -
WID No.
(N/A if not required)
[2] VERIFY the following:
A. INSTRUCTION COPY is a verified copy. 0
"B. PRETEST briefing in accordance with SSP-8.1. o

(4] RECORD performer and participant identification on Data Package
Cover Sheet. 0

4.2 Specia]-Too]s, Measuring and Test Equipment (M&TE), Parts, and Supplies

!

[11 OBTAIN the following M&TE. g O
Description | TVA ID No. | Cal. Due
Keithley model 197 |RCPs # 1 & 2 - TRAIN A
Multimeter RCPs # 3 & 4 — TRAIN B
Frequency Test Set [RCPs # 1 & 2 - TRAIN A
Model FTS-300 RCPs # 3 & 4 - TRAIN B

4.3  Field Preparations Attachment No S Sheet IS _of |
None Identitier _SRY-EER - ME “T\ZD -oon&
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5.0 ACCEPTANCE CRITERIA

5. The ﬁhderfrequency relays are considered acceptable if they are within
the required tolerances specified in Instruction.

B2 Al identified adverse conditions shall be documented on deficiency log
and WR initiated, as required to repair/replace defective component.

5.3 ASOS and CG cognizant supervisor shall be informed of all deficiencies.

6.0 PERFORMANCE

Attachment No = Sheet_l_of_Z|

6.1  Pre-work Instructions Identifier _ SO -EE5E - MC-TZ8 -cone™

1.  VERIFY the following:

A. Precautions and Limitations in Section 3.0
have been reviewed. 8]

B. Prerequisites in Section 4.0 are met. O

CAUTION A trip on 2 of 4 channels will cause a reactor trip if reactor
power is greater than 10%.

[3]1 IF instruction is being performed in modes 2 through 6, THEN
ENSURE no other instruction is being performed which could

simulate reactor power greater than 10% prior to removal
of any relays.

[41 PLACE orange sticker on status 1ight: RCP Bus Underfrequency/
Undervoltage Panel 2-M-6, 2-XA-55-6A Window 32 (E-4). O

0206E/bsm
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6.2 Calibration of Underfrequency Relay 81-1A (continued)

~ NOTE - If steps 6.2 [2] through [5) were performed, then

step [6] can be marked as N/A.

[6] NOTIFY UO that the following status lights will actuate when
underfrequency relay device 81-1A is removed from case.

a.  RCP Bus 1 Underfrequency panel 2-M-6, 2-XX-55-6A window 2.

b.  RCP Bus 1 Underfrequency, Reactor protection and
safeguards, panel 2-M-6, 2-XX-55-6A window 32 (E-4).

c.  Computer point #Y0320D, RCP Bus 1 Underfreq Part RE

computer alarms.

Attachment No. D Sheet_1T_of 2|

ldentifier SO-==x-mo-Tize-0ooNE

[7] REMOVE UF relay device 81-1A, AND

CONNECT frequency test set-up to UF reléy.

a. Constant 120Vac source to terminal 2 and 4.

b. Frequency test set on terminal 8 and 9.
[8] ADJUST voltage to approximately 120Vac on frequency test set.

[91 VARY frequency of test set as necessary, AND

MEASURE, AND
RECORD "As Found" pick up frequency.

As Found pick-up Frequency:

Acceptance Criteria: 56Hz + 0.1 Hz (55.9Hz to 56.1Hz)

TS Allowable setpoint is equal to or greater than 55.9.

[10] ADJUST frequency test set for normal frequency of 60Hz
€ 120Vac and fault frequency of 55Hz B 120Vac.

0206E/bsm
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6.2 Calibration of Underfrequency Relay 81-1A (continued)

(111l

(121

HOLD
POINT

NOTE
(131

[14]

[15]

NA this step.

MEASURE, AND

Date

RECORD "As Found" time delay for relay pick-up below. <

As Found trip time:

msec.

Acceptance Criteria: 200 msec + 10 msec (190 to 210 msec.)
(12 cycles + 0.6 cycles (11.4 to 12.6 cycles)

DETERMINE if relay time résponse was greater than 300 msec.

IF time did not exceed 300 msec, T

HEN

IF time exceeded 300 msec, THEN

Attachment No.

© __ Sheet_1& of 21

identifier

SARN-EEB-MGTIZ28 -o0 NS

PERFORM engineering evaluation of channel total response time, AND

DETERMINE if TS 3.3.1 table 3.3-2, item;]? was exceeded
(Less than 600 msec, 36 cycles total loop response time), AND

DOCUMENT evaluation on Test_Defici

ency Log.

Steps 6.3 [13] test the undervoltage detector.

ADJUST frequency test set output to approximately 120Vac, AND

VERIFY UF relay picks up at approximately 55Hz.

DECREASE frequency test set output voltage as required until

relay drops out, THEN
MEASURE, AND
RECORD undervoltage detector drop

Dropout Voltage:
Acceptance Criteria: 25 to

REMOVE CONSTANT AC source and

out voltage.

Vac.
45Vac.

CONNECT frequency test set output to terminal 2 and 4 to

test regulated power supply.

0206E/bsm
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6.2 Calibration of Underfrequency Relay 81-1A (continued)

-CAUTION  To prevent power supply damage, extreme care shall be
used when measuring Voltage across relay pin points.
[16] HHILE varying voltage source from 70Vac to 132Vac,
VERIFY output voltage of 17.1 to 18.9 Vdc is maintained
across relay pin points 1 & 6.
[17] HHILE varying voltage source from 70Vac to 132Vac,

VERIFY output voltage of 4.75 to 5.25Vdc is maintained
across relay pin points 1 & 17. ,

NOTE NA step 6.2 [18] if no calibration needed and
left data i tep 6.2 [19].
record as le ta in step [19] !&ﬁachmenma 3

'-—-——-_._.__Sheet 1Z _of_2i
Identifier _ 600 == e iz p - conE

(18] RECONNECT frequency test set-up to UF relay,
A. Constant 120Vac source to terminals 2 and 4. O
B. Fréquency test set on terminals 8 and 9. O

CALIBRATE UF relay device 81-1A to tolerance
specified in step 6.2 [19]. O

[19] RECORD as left data below.

As Left pick-up Frequency: Hz.
T S, Setpoint: 56Hz.
Acceptance Criteria: (55.95 to 56.05Hz.)

NOTE NA step 6.2 [20] if no calibration required and
record as left data in step 6.2 [21].

[20] ADJUST frequency test set for normal frequency to
60Hz B120Vac and fault frequency to 55Hz €120v, AND

CALIBRATE UF relay device 81-1A to tolerance specified in
step 6.2 [21].
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6.2
[21]

(221

NOTE

[23]

NOTE

[24]

[25]

[26]

[27]

-

Date
Calibration of Underfrequency Relay 81-1A (continued)

RECORD as left data below.
As Left trip time: msec.

Acceptance Criteria: 200 msec + 10 msec (190 to 210 msec.)
(12 cycles + 0.6 cycles (11.4 to 12.6 cycles)

DISCONNECT test equipment from relay, AND
REINSTALL UF relay 81-1A.

Step 6.2 [23] may be marked as N/A, if switch was left in normal.

RETURN HS-68-344, RCP 1, Test Switch, (Elev. 685, Box3423)
to NORMAL POSITION.

AttachmentNo.___ 8 gheet 20 of 21

Identitier =G-8 MR8 ~conig Operations

Step 6.2 [24] b.may be marked as N/A, if any RCP is not running.
VERIFY that the following are not in "Alarm"
Condition:

a. RCP BUS T UNDERFREQUENCY, panel 2-M-6, 2-XX-55-6A
window 2. O

b. RCP BUS UNDERFREQUENCY/UNDERVOLTAGE, Reactor Protection
and Safeguards, panel 2-M-6, 2-XA-55-6A window 32 (E-4). O

c. Computer Point #Y0320D, RCP Bus 1 Underfreq
Part RE computer alarms. 8]

OPEN disconnect fingers 8 and 9 on Underfrequency Relay

device 81-1A. ]
ADJUST frequency test set for a normal 60Hz @ 120Vac
and a fault frequency of 55.95Hz € 120Vac. 0

CONNECT frequency test set output test leads to relay
terminals 8 and § of 81-1B underfrequency relay. O
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Fo 6.2
(28]

[29]

oy [30]

313

NOTE

[32]

[33]

Date

Calibration of Underfrequency Relay 81-1A (continued)

TURN test set on AND

VERIFY RCP Bus 1 UNDERFREQUENCY, Panel 2-M-6,
2-XX-55-6A window 2 is clear.

TURN output test switch to TEST POSITION, AND

VERIFY RCP BUS 1 UNDERFREQUENCY, PANEL 2-M-6,
2-XX-55-6A window 2 ILLUMINATES.

TURN frequency test-set off AND

DISCONNECT test-set from terminals 8 and 9 of .
underfrequency relay device 81-1A. a

CLOSE disconnect fingers 8 and 9 on Underfrequency
Relay device 81-1A AND

REPLACE relay cover.

1V

Step 6.2 [33] b. may be marked as N/A, if any RCP is not running.
VERIFY that the following are not in "Alarm Condition".
a. RCP BUS 1 UNDERFREQUENCY, panel 2-M-6, 2-XX-55-6A

window 2. |

b. RCP BUS UNDERFREQUENCY/UNDERVOLTAGE, Reactor Protection
and Safeguards, panel 2-M-6, 2-XA-55-6A window 32. o

c. Computer point #Y0320D, RCP BUS 1T UNDERFREQUENCY Part RE
computer alarm. 0

REMOVE orange sticker on annunciator: RCP BUS 1 UNDERFREQUENCY,
panel 2-M-6, 2-XX-55-6A window 2. 0

Attachment No, & Shest_ 2\ of 2l
Identifier S8 == -no (2B -cong
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19 (C-5)
Source Setpoint
SER 2692 High 60.15 STA FREQ
Station frequency recorder Low 59.85 EXCESSIVE
ERROR
Probable 1. System disturbance. Attachment No V& Sheet_\ OL_\TG
Causes 2. Recorder malfunction. Identifier __ SO~ EE® - MG TIZB 0070
Eg{irgg;ive [1] CONFIRM alarm by checking [ 1-XI-68-8 [ ;
[ 1-X1-68-31 |, | 1-XI-68-50 |, and | 1-XI-68-73 |.
RCP frequency indications (M-5).
[2] CONTACT Power system Dispatcher to verify system
disturbance and to recieve instructions to assist in restoring
system to normal frequency.
[31 REFER to Switchyard letter 15, Emergency Operating
Instructions for 500kV and 161kV Switchyards.
References 45N541,

45B655-ECB6-B

SQN
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Q2 A RECORDS

@ A RECORDS
To: David Haun Stone & Webster
Coc:
Boes
From: CLIFF DOWNSGMARKETINGEABB Allentown
Subject: ABB Type 81 Freguency Relay
Date: Friday, June 3, 1994 15:26:22 EDT
Attach:
Certify: N

Forwarded by:

e e e o o o e . S o o T e o o b

Confirming our telephone conversation, your assumption of
a 0.5Hz setpoint drift over a 22.5 month period (excluding
temperature and radiation effects) is too conservative.

This relay employs a very stable crystal controlled oscillator
as the frequency reference. A change in characteristics of
that magnitude would be an indication of a "defective' .relay.

I believe you should use the figure 0.1Hz and you will still
be very conservative.

Regarding relay accuracy during seismic vibration, I reviewed

the original test report and can add nothing to what is shown

in the summary report you have. No attempt was made to

determine the relay’s operating point with the high accuracy
needed to give you the kind of answer you are looking for.
However, since the entire measuring circuitry of the Type 381

is solid-state, it is my opinion that the relay would have
maintained its published accuracy of 0.008Hz during the vibration.
If you use a figure of 0.1Hz here you will again be very
conservative. '

Clifford Downs

Mgr = Technical Support

Tel: 610-395-7333
Fax: 610-395-1055

\Aﬁachment S AT Shest_\ o _\

identifier S -EEE N T\ 28" C0T16
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EXECUTIVE SUMMARY
Nuclear envirormmental and seismic qualification testing and electro-

magnetic interference (EMI) testing was performed on an ASEA Brown Boveri
Frequency Relay Type 81 Part Number 422B1295 with a Power One, Inc. Power
Supply Part Number HA24-0.5-A (Item Number 1). The envirommental qualifi-
cation of the frequency relay and power supply consisted of miclear envi-
rommental qualification testing in accordance with the Tennessee Valley
Authority (TVA)} Specification SS5-E18.10.01, "Envircrmental Qualificaticn
Requirements for Safety-Related Electrical Equipment," Revision 2, dated
October 28, 1986, and seismic qualification (type testing) which meets or
exceeds the requirements of TVA Design Criteria WB-DC-40-31.2, "Seismic
Qualification of Category I Fluid System Camponents and Electrical or
Mechanical Equipment, " Revision 4, dated May 22, 1990. Electrumagnetic
interference testing was performed in accordance with Tennessee Valley
Anthority Standard Specification SS-E18.14.01, "Electramagnetic Inter-
ference (EMI) Testing Requirements for Electronic Devices," Revision 1,
dated August 18, 1986. The frequency relay and power supply success-
fully campleted the seismic anc EMI qualification test program and are
certified to be Class 1E envirommentally and seismically qualified for
service in a mild environment.

lAtt:lchment Mo \A- Sheet_#_of 3\
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P/N HA24-0.5-A," Revision 0, dated April 2, 1991. The functional opera-
tion of the frequency relay and power supply was tested utilizing the test
configuration as shown in Figure 1.1. The power supply was energized
with 120 VAC, and 24 VDC was verified at the output. The functional
operation of the frequency relay was tested utilizing the 24 VDC output
of the power supply as the relay control power. The relay was set up for
24 VDC control power, underfrequency relay operation, internal shunt
target operaticn, and factory set undervoltage cutoff (60 VAC). The under-
frequency trip point was set at 57.00 Hertz (thumbwheel switches set at 14,
5, 8, and 13) and the time delay switches was set at 54 cycles (1 second
total delay). The input circuit to the relay was set for 120 VAC and the
frequency was variable between 55 and 60 Bertz (Hz). Proper operation of
the relay test specimen was verified by decreasing the input fregquency
fram 60 to 55 Hz and monitoring the cutput contacts utilizing a digital
mutimeter. Both the alamm and trip output contacts should change state
one (1) second after the input reaches 57 Hz. The input frequerncy was
then returned to 60 Hz and the output conta.ts returned to their nommal
state instantanecusly. The test specimens were en=argized with rated coil
voltage and tested in the de-energized and energized states. Two (2)
sets of contacts on the relay test specimen were monitored for contact
chatter before, during, and after seismic testing. A 24 VDC continuity
signal was utilized for contact chatter monitoring. The 24 VDC conti-
nuity signals were monitored before, during, and after seismic testing
and recorded on a strip chart recorder for evaluation. The campleted

seismic test procedure is contained in Appendix A.

§ ¥ ]A'tuchmemﬂo  \A _ Sheet_3_of 3l
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3.0 TEST PROCEDURE

The test specimens were mounted on a liydraulicaily operated shaker
table in a manner that simulates normal in-plant mounting. This test
setap is shown in Figure 2.1. A piezoelectric accelerameter was mounted
near the test specimens for vihration measurements. The accelercmeter
was connected to a vibration enalysis system operated and monitored by
Southern Testing Services, Inc. A list of test instrumentation utilized
for system functionality data measurements is provided in Appendix C.
The Southern Testing Services, Inc. seismic test procedure is contained
in Appendix A.

The acceptarce criteria are the safety-related function of the
camponents and are identified below:

(1) Sine sweep acceleration levels shall be met or exceeded as
allowable by the test equipment.

(2) No failure is detected during seismic testing (i.e., no loss
of structural integrity or contact chatter).

*3) The camponents will show proof of operability by operating
befare, during, and after seismic testing.

The test methodology utilized for seismic qualification was sine
sweep testing in accordance with Section 3.2.1.5.c of TVA Design Criteria
WB-DC-40-31.2, "Seismic Qualification of Category I Fluid System Campo-
nents and Electrical or Mechanical Equipment," Revision 4, dated May 22,
1990. This seismic testing consisted of subjecting the test specimens to
accelerations of 3.0 g in both horizontal axes and the vertical axis over

the frequency range of 1 to 35 to 1 Hz at a sweep rate of one (1) octave

Attaghment No.____\ & Sheet_4— ot 3|
Heatifier _Sev-sEg-mo-TIZ8-0076"
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per mimite. The test specimens were tested in four (4) horizontal orien-—
tations. Each 90-degree rotation advanced the test specimens to the next
orientation.

Seismic testing wat performed cn the STS seismic simulation test
system. This test system is a psuvedo-biaxial seismic test system where
the direction of motion of the mounting platform is inclined at an angle
of 45-deqrees from the horizontal. The mounting platform itself is
parallel to the floar. A schematic diagram of the system is presented
in Figqure 3.2.

Based on a technical assessment of these device by experienced lab-
oratary personnal and on previous test results of similar devices, these
specimens does not have any closely spaced modes of vibration within the
seismic frequency range of excitation. Therefore, resonance of response
in one mode of vibration will not add to or influence the responses in
another mode of vibration. For these devices, the high amplitude sine
sweep selsmic testing methodology is appropriate for seismic qualification.

The test specimens were subject to EMI testing to meet the require-
ments of Tennessee Valley Authority Standard Specification SS-E18.14.01.
The test setups utilized for EMI testing are shown in Figures 5.1 through
5.7 of STS Test Procedure S298-TP-02 which is contained in Appendix B.

A list of test instrumentation utilized for EMI testing is also contained

in Apperdix B.

Attachment No \A Sheet S of_3)
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4.0 TEST RESULTS

The results of the nmuclear envirommentul and seismic and EMI qualifi-
cation testing program are presented in summary. Detailed results of the
visual and functional performance of the test specimens and seismic test
program are contained in Appendix A. This appendix contains the seismic
test procedure and the detailed results of all baseline and functional
electrical testing. Baseline electrical testing was performed before and
after each phase of the seismic testing. Functional electrical testing
was performed during seismic testing and demonstrated the operability of
the test specimens during each phase of the seismic testing. This report
provides the vibration data measurements that were performed to achieve
seismic qualification of the test specimens. A summary of each test phase
of the seismic test program is shown in Table 4.1. Figures 4.1 through 4.8
show the input acceleration levels for each orientation of the seismic
test program. Detailed results of the EMI test program are contained in
Apperd’x B.

The visual inspections performed during each phase of the test program
revealed no visible defects and no loss of structural integrity at any time
before, during, or after seismic testing. Results of the visual inspections
are shown in Table 4.2.

The electrical testing performed revealed no failures and no loss of
electrical continaity at any time before, during, or after seismic testing.
Results of the electrical testing are shown in Table 4.3. A portion of
the strip chart recording of the electrical comtimity signals 15 siawi

in Figure 4.9.

Attachment No.___ |4 Sheet (o of 3l
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TAEIE 4.3

ELECTRICAL TESTING SUMMARY

i

g
8

TEST SPECIMEN

ORIENTATICN DESCRTPITON
H1/V NO 1LOSS OF ELECTRICAL
TEST RUN 1 COTINUITY BEFORE, DURING,
OR AFTER SEISMIC TESTING
H1/V NO LOSS OF ELECTRICAL
TEST RUN 2 ONTINUITY BEFORE, DURING,
OR AFTER SEISMIC TESTING
/v NO LOSS OF ELECTRICAL
TEST RUN 3 CONTINUITY BEFORE, DURING,
OR AFTER SEISMIC TESTING
/N NO LOSS OF ELECTRICAL
TEST RUN 4 OCONTINUITY BEFORE, DURING,
OR AFTER SEISMIC TESTING
H3/V NO LOSS OF ELECTRICAL
TEST RUN 5 CONTINUITY BEFORE, DURING,
CR AFTER SEISMIC TESTING
H3/V NO 1LOSS OF ELECTRICAL
TEST RUN 6 CONTINUITY BEFORE, DURING,
OR AFTER SEISMIC TESTING
H4/V NO 1LOSS OF ELECTRICAL
TEST RUN 7 CONTINUITY BEFORE, DURING,
OR AFTER SEISMIC TESTING
H4/V NO LOSS OF ELECTRICAL
TEST RUN 8 CONTINUITY BEFORE, DURING,

OR AFTER SEISMIC TESTING

Attachment No VA Sheet ] of 3|
Identifier _SQN B8 -MS-T 128~ 0ONE
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The EMI testing performed revealed no failures and no loss of oper-
ability at any time before, during, or after EMI testing. Results of the
EMI testing are shown in Table 4.4. Detailed results of the EMI testing

are contained in Apperdix B.

Attachment No.___ | A Sheet_3_of 3!
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EMI TESTING SUMMARY

EMI TEST PROGRAM

CONDUCTED EMI TRANSIENT
SUSCEPTIBILITY

CONDUCTED RF EMI
SUSCEPTTBILITY

LINE COUPLED TRANSIENT
EMI SUSCEPTIBILITY

LINE COUPLED RF EMI
SUSCEPTIBILITY

CONDUCTED EMISSIONS
SURGE WITHSTAND CAPABILITY
(SWC) TESTING

RADTATED RF EMI FIELD
SUSCEPTIBILITY

TEST RESULTS

NO ILCSS OF FREQUENCY RELAY
POWER SUPPLY QPERABILITY

NO 10SS QF FREQUENCY RELAY
POWER SUPPLY OPERABILITY

NO LOSS OF FREQUENCY RELAY
PONER SUPPLY QPERABILITY

NO ILOSS OF r<EQUENCY FELAY
POWER SUPPLY QPERABILITY

NO LOSS OF FREQUENCY RELAY
POWER SUPPLY OPERABILITY

NO ILOSS OF FREQUENCTY RELAY
POWER SUPPLY OPERASILITY

NO 1OSS OF FREQUENCY RELAY
POWER SUPPLY OPERABILITY

OR

OR

OR

OR

AttachmentNo.____\& Sheet 1 of _3(
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5.0 OONCLUSION

The ASEA Brown Boveri Frequency Relay Type 81 Part nNumber 422B1295
with a Power One, Inc. Power Supply Part Number HA24-0.5-A (Item Number 1)
test specimens successfully campleted the muclear environmental and seis-
mic qualification testing program described in Section 1.0, INTRODUCTICH,
of this report. It was demonstrated that the test specimens possessed
sufficient integrity to withstand, without campromise of structure or
function, the simulated seismic and EMI enviromment. All acceptance cri-
teria identified in Section 3.0, TEST PROCEDURE, were met by the test
specimens during the test program. This test program resulted in the
frequency relay with power supply being certified as Class 1E muclear envi-

ronmentally and seismically qualified for service in a mild environment.

Attachment No.____\& Sheet 1O of S|
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SOUTHERN TESTING SERVICES, INC. (STS)

PROCEDURE NO. 5298-TP-01
REVISION NO. 0
PAGE 1 OF 8

TITLE: SEISMIC TEST PROCEDURE FOR AN ASEA
BROAN BOVERI FREQUENCY RELAY TYPE 81
P/N 422B1295 WITH A POWER CNE, INC.
POWER SUPPLY P/N HA24-0.5-A

PREPARED BY: 4;:../4’,{,4&0& DATE: %W (791
REVIEWED BY: L Daer . & Mo DATE: QQHLJ_‘HJ_

RevieeD % Srlon 1) WMeslline (o) wm: Bl 2,177/

APPPOVED BY: _ Tud-"e= D Ry ntn DATE: Ppac® Z,\A9)

1.0 PURPCSE:

This test procedure identifies the methodology to be utilized to perform
seismic testing of an ASEA Brown Boveri Frequency Relay Type 81 Part Number
422B1295 with a Power One, Inc. Power Supply Part Number HA24-0.5-A.

2.0 EQUIPMENT DESCRIPTION:

The equipment to be tested consists of an ASEA Brown Boveri Frequency Relay
Type 81 Part Number 422B1295 with a Power One, Inc. Power Supply Part MNumber
HA24-0.5-A. The camponents identified above are utilized in control circuit
applications.

3.0 TEST SPECIMEN:

The test specimens consist of one (1) ASEA Brown Boveri Frequency Relay
Type 81 Part Number 422B1295 Serial Number 00422-07 and on: (1) Power One,
Inc. Power Supply Part Number HA24-0.5-A Serial Number 00454-07. The test
specimens shall be mounted on a seismic test fixture fabricated by Southern
Testing Services, Inc. with functional test configuration as shown in
Figure 3.1. The seismic test fixture shall be bolted into place.

4.0 DATA RECORDING INSTRIMENTATICN:

MANUFACTURER MODEL SERTAL CALTBRATTICON
NUMBER NUMBER LAST DUE
Trig-Tek, Inc. Camxessar 801B 594 12/07/90 12/07/91
Trig-Tek, Inc. Vibration Monitor 610B 555 12/07/90 12/07/91
Trig-Tek, Inc. Sweep Generator 7011 608 12/07/90 12/07/91
PCB Piezotronics Accelercaneter 308810 23744 11/26/90 11/26/91
CEC/Bell & Howell
Galvanameter Amplifier 1-172-26 3014 10/22/90 04/22/91
Honeywell Visicorder 1508 15-806 10/22/80 04/22/91
Attachment No.____ | & Sheet ! | _of 3l
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TITLE: SEISMIC TEST PROCEDURE FOR AN ASEA PROCEDURE NO. S298-TP-01
BROWN BOVERI FREQUENCY RELAY TYPE 81 REVISION NO. O
P/N 422B1295 WITH A POWER. ONE, INC. PAGE 2 CF 8
POWER SUPPLY P/N HA24-0.5-A

120 VAC ENERGIZING VOLTAGE

POWER CNE, INC.

POWER SUPPLY
P/N HA24-0.5-A AC POWER SOURCE
@)
24 vDC ——120 VAC 55-60 HZ
O O
CONTROL INPUT
POWER CIRCUIT
ABB FREQUENCY RELAY
P/N 422B1295 LAMBDA
+24 VDC O POWER
| SUPPLY
NORMALLY NORMALLY
CLOSED OPEN OO o
CONTACT CONTACT
@) O O
O
O
OSCILLOGRAPH GALVANCMETER/
AMPLIFIER

FIGURE 3.1 FUNCTIONAL TEST OONFIGURATICN
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TITLE: SEISMIC TEST PROCEDURE FOR AN ASEA PROCEDURE NO. S§298-TP-01
BROWN BOVERI FREQUENCY RELAY TYPE 81 REVISION NO. O
P/N 422B1295 WITH A PCWER ONE, INC. PAGE 3 Qr 8
POWER SUPPLY P/N HA24-0.5-A
4.0 DATA REOORDING INSTRIMENTATION:
MANUFACTURER MODEL SERTAL CALISRATION
NUMEER NUMBER LAST DUE
IMF24—-0OVMYB-
Lambda Power Supply 3126 D30665 N.A. N.A.
Fluke Digital Maltimeter 87 48400998 09/25/90 09/25/91
Honevwell XY Plotter 540TPRXYY 1186 12/17/90 06/17/91
California Instruments AC Power 1001TC 133966 N.A. N.A.
Source w/ Precision Oscillator 847T X62588 N.A. N.A.
General Radio Counter 1191 00374 09/21/90 09/21/91

5.0 TEST PROCEDURE:

5.1 The test specimens shall be visually examined and functionally
tested for determination of baseline physical condition. The
functional operation of the frequency relay and power supply
shall be tested utilizing the test configuration as shown in
Figure 3.1. The power supply shall be energized with 120 VAC
and 24 VDC shall be verified at the output. The functional
operation of the frequency relay shall be tested utilizing the
24 VIC output of the power supply as the relay control power.
The relay shall be set up far 24 VDC control power, underfre-
quency relay operation, internal shunt target operation, and
factory set undervoltage cutoff (60 VAC). The
trip point shall be set at 57.00 Bertz (thumbwheel switches
set at 14, 5, 8, and 13) and the time delay switches shall be
set at 54 cycles (1 second total delay). The input circuit
to the relay shall be set for 120 VAC and the frequency shall
be variable between 55 and 60 Bertz (Hz). Proper operation of
tie relay test specimen shall be verified by decreasing the
input frequency from 60 to 55 Hz and monitoring the output
contactc utilizing a digital multimeter. Both the alarm ard
trip output contacts should change state one (1) second after
the imput reaches 57 Hz. T input frequency shall Coce sl
returned to 60 Hz and the output contacts should return to
their normal state instantaneously. Proper operation of the

Attachment No._\4 Sheet \2>_of 2!
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TITLE:

SEISMIC TEST PROCEDURE FOR AN ASEA PROCEDURE NO. S298-TP-01
BROWN BOVERI FREQUENCY REILAY TYPE 81 REVISION NO. 0
P/N 422B1295 WITH A POWER ONE, INC. PAGE 4 CF 8

POWER SUPPLY P/N HA24-0.5-A

5.0 TEST PROCEDURE:

5.1 test specimens as described above will be the failure criteria

52

5‘3

for the camponents. The results of the visual examination and
the functional testing shall be recorded in Data Section 5.1.

A ©w/4 /5]
/Initials Date

The test specimens shall be mounted on the seismic simulation

table in a manner which duplicates the nommal in-plant mounting.

<IAL 4@5/

/Initials

The test specimens shall be subjected to sine sweep seismic
testing with input accelerations of 3.0 g in both horizontal
axes and in the vertical axis fram 1 to 35 to 1 Hz at a sweep
rate of 1 octave per mimnmte. The power supply test specimen
shall be energized with 120 VAC during seismic testing and the
24 VDC output shall be connected to the control power input of
the frequency relay test specimen. The frequency relay shall
be set up as described in Section 5.1. The relay test specimen
shall be tested in the normal (60 Hz input) and trip (equal to
or below 57 Hz input) operating conditions. One (1) normally
open and cne (1) nommally closed set of contacts on the relay
shall be monitored for contact chatter utilizing 24 VDC conti-
miity signals. The 24 VDC signals shall be recarded befare,
during, and after seismic testing. The test specimens shall
be rotated through four horizontal orientations with the seis-
mic testing described above performed for each orientation.
Testing shall be perfaommed in the sequence most convenient to
test operations. Following each orientation the test specimens
shall be functionally tested as described in Section 5.1 to
verify proper operation. Proper operation of the power supply
and frequency relay test specimens as described above, and
retention of structural integrity will be the failure criteria
for tle camponents. Visual examination and functional testing
results shall be recorded in Data Section 5.3.

Date

ﬁﬁ{ / ’f‘l/’.l /a
Jinitials

dentifier Sen -E=- Mo 128 -con6 |
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TITIE:

SEISMIC TEST PROCEDURE FOR AN ASEA PROCEDURE NO. S298-TP-01

BROWN BOVERT FRECXJENCY RELAY TYPE 81  REVISION NO. 0
P/R 42281295 WITH A POWER ONE, INC. PAGE 5 OF 8
POWER SUPPLY P/N HA24-0.5-A

5.0 TEST PROCEDURE:

6.0

5.4

After campletion of seismic testing the test specimens shall be
removed from tie seismic similation table and visually examined
as described in Section 5.1. The results of the exsmination
shall be recarded in Data Section 5.4.

T whfu

5.5 All perscnnel initialing any section of this test procedure have

initialed and signed Data Section 5.5.

a4y w4l

/Initials Date

REFERENCES:

6.1

6:2

TFEE 344-1975, "IEEE Recammended Practices for Seismic Qualifi-
cation of Class 1E Equipment for Nuclear Power Generating
Statiaons,* dated Jamuary 31, 1875.

Tennessee Valley Authority Design Criteria WB-DC—40-31.2, "Seis-
mic Qualification of Category I Fluid System Camponents and
Electrical or Mechanical Equipment," Revision 4, dated May 22,
1990.

Attachment No L& Sheet_\S of 3|
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TITLE: SEISMIC TEST PROCEDURE FOR AN ASEA PROCEDURE NO. S298-TP-01
BROWN BOVERI FREQUENCY RELAY TYPE Jl1 REVISION NO. 0O
P/N 422B1295 WITH A POWHER ONE, INC. PAGE 6 OF 8

POWER SUPPLY P/N HA24-0.5-A

DATA SECTION 5.1

VISUAL INSPECTICN:

No visible defeats were observed.

FUNCTIONAL TESTING:

POWIR SUPPLY:

OUTPUT: 24D o ,
PROPER OPERATION: ) NO

FREQUENCY RELAY:

TRIP FREQUENCY: 44.8-457 HZ TIME DELAY: 49.5  CYCLES

PROPER OPERATICN: &S NO
K L/l
/ Initials Date

DATA SECTION 5.3

ORTENTATION #1: H1/V RUN NO’S. 1 (NORMAL) AND 2 (TRIP)

VISUAL INSPECTI(N:
No visible deferts were. cbserved.
LOSS OF STRUCTURAL INTEGRITY: YES &

FUNCTIONAL TESTING:

CONTACT CHATTER: YES @™
PROPER CERATTCN: ) NO
ORIENTATION #2: _ H2/V RUN NO’S. 3 (NORMAL) AND 4 (TRIP)

VISUAL INSPECTION:
No visible. clefects mere ocbserved.

LOSS OF STRUCTURAL INTEGRITY: YES &

Attachment No V& Sheet_| (0 _of 2!
Wentifler __SEP-O=B-MS-T12.8 -COUE
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TITLE: SEISMIC TEST PROCEDURE FOR AN ASEA PROCEDURE NO. S298-TP-01
BROWN BOVERI FREQUENCY RELAY TYPE 81 REVISION NO. 0
P/N 422B1295 WITH A POWER CNE, INC. PAGE 7 OF B

PORER SUPPLY P/N HA24-0.5-A

DATA SECTION 5.3

ORIENTATION #2:  H2/V RUN NO’S. 3 (NORMAL) AND 4 (TRIP)

FUNCTIONAL TESTING:
CONTACT CHATTER:

PROPER OPERATTQON:

YES ®
&= NO

CRIENTATION #3: H3/V_RUN NO’S. 5 (NORMAL) AND 6 (TRIP)

VISUAL INSPECTION:

Na visible. defeats were observed.

LOSS QF STRUCTURAL INTEGRITY: YES &

FUNCTIONAL TESTING:
CONTACT CHATTER:

PROPER (PERATION:

YES &
= NO

ORTENTATION #4: H4/V RUN NO'S. 7 (NORMAL) AND 8 (TRIP)

VISUAL INSPECTI(N:

No visible. dlefects were observedt.

LOSS OF STRUCTURAL INTEGRITY: YES &

DATA SECTION 5.4

VISUAL INSPECTION:

No visible. defiects

YES | «Te)

= NO
AL 4/4/9]
fInitials Date

ere abservedd.

Attachment No \ & Sheet \"]__of 31
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TITLE: SEISMIC TEST PROCEDURE FOR AN ASEA

BROWN BOVERI FREQUENCY RELAY TYPE 81

Report No. S298-RP-01
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Revision 0

PROCEDURE NO. S2958-TP-01
REVISION NO. 0O

P/N 422B1295 WITH A POWER ONE, INC. PAGE 8 OF 8
POWER SUPPLY P/N HA24-0.5-A
DATA SECTION 5.4
FUNCTIONAL TESTING:
POWER SUPPLY:
OUTPUT: 4.0 wvoe
PRCPER CPERATION: G NO
FREQUENCY RELAY:
TRIP FREQUENCY: - HZ TIME DELAY: _ (,() _ CYCLES
PROPER OPERATTON: = NO
SEL ey
DATA SECTICN 5.5
Name (Print) Signature Initials
Sos=ok R Kec k. Lk %7(—
WilLigm R ScHM 107 A/é//t Z,JM LS
Attachment No LA Sheet'D of 3|
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TITLE: ELECTROMAGNETIC INTERFERENCE TEST PROCEDURE NO. S298-TP-02
PROCEDURE FOR AN ASEA BROWN BOVERI REVISION NO. 0
FREQUENCY RELAY TYPE 81 P/N 422B1295  PAGE 1 OF 21
WITH A POWER ONE, INC. POWER SUPPLY
P/N HA24-0.5-A

PREPARED BY: /402%4(/4@ DATE : /ﬁMZ. (221
REVIEWED BY: | dmeur £ Mazs TR ou 27,1991
REVIEWED m:dﬂv&kw. Moo en (Qr)  DATE: Can /2, [P
APPROVED BY: Yeado O %c_@ DATE: DaQ 2 \ean

1.0 PURPOSE:

This test procedure identifies the methodology to be utilized to perform
electromagnetic interference (EMI) testing of an ASEA Brown Boveri Fre—
quency Relay Type 81 Part Number 422B1295 with a Power One, Inc. Power
Supply Part Number HA24-0.5-A.

2.0 PBQUIPMENT DESCRIPTICN:

The equipment to be tested consists of an ASEA Brown Boveri Frequency Relay
Type 81 Part Number 422B1295 with a Power One, Inc. Power Supply Part Number
HA?4-0.5-A. The components identified above are utilized in control circuit
applications.

3.0 TEST SPECIMEN:

The test specimens consist of one (1) ASEA Brown Boveri Frequercy Relay
Type 81 Part Number 422B1295 Serial Number 00422-07 and one (1) Power Cne,
Inc. Power Supply Part Number HA24-0.5-A Serial Number 00454-07. The test
specimens shall be panel mounted to simlate actual in-plant mounting. The
functional test configuration shall be as shown in Figure 3.1. The panel
shall be positioned as necessary to facilitate EMI testing.

4.0 DATA RECORDING INSTRUMENTATICN:

MANUFACTURER MDDEL, SERIAL CALIBRATICN

NUMBER NUMBER LAST DUE
Floeim e o 1€ Ce vy Eme a5 21T /2% g2 /rfey
RER | e Fal e ITimptan, 265 ‘f/"f("*/‘/ g/“ff;z :/,.:r"r;;
febetronih 056 legene Y95 Br7o 9~  Asfie 5]
Tekframin :",q_,-;-,. Vi ibeie o pahe pLuig 34 ScG  alau]eo /;L.-,’Jrfl
Hewlen lectey g Bigbiani, Qo lese,e Sty s s 8003255 3fiel e Fil rodun

i L §
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TITLE: ELECTROMAGNETIC INTERFERENCE TEST PROCEDURE NO. S298-TP-02
PROCEDURE FOR AN ASEA BROWN BOVERI REVISION NO. 0 '
FREQUENCY RELAY TYPE 81 P/N 422B1295 PAGE 2 OF 21
WITH A POWER ONE, INC. POWER SUPPL
P/N HA24-0.5-A :

l‘lZO VAC ENERGIZING VOLTAGE

POSER ONE, INC.
POWER SUPPLY

P/N HA24-0.5-A AC POWER SCURCE

Q O Q O

24 vDC 120 VAC 55-60 Hz

O O S

ABB FREQUENCY RELAY
P/N 422B1295

:
;

b
oy
e
1
£l
AL
oA
T

W
(o

L Y

T

Dl 12 o bt 13

e R L T o
o YL UG T =

TR At

FIGURE 3.1 FUNCTIQNAL TEST COAFIGURATICN

e
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PROCEDURE NO. S5298-TP-02
REVISION NO. 0

FREQUENCY RELAY TYPE 81 P/N 422B1295  PAGE 3 OF 21
WITH A POWER QNE, INC. POWER SUPPLY
P/N HA24-0.5-A
4.0 DATA RECORDING INSTRUMENTATION:
MANUFACTURER MDDET SERIAL CALIERATION
NUMBER NUMBER LAST DUE
EFT  Eleder, Field Seueas E£ES-| Le 7/'?/‘?‘ 2/l )
——— 5 i i 3
IFL  Light Med Nahen Lin T-13 3 7/f;/?: // f;) ¥
TFD Lkt Beasd.lTer L BT ABT 022 S fele afgfe

5.0 TEST PROCEIXJRE:

5.1 The test specimens shall be visually examined and functicnally
tested for determination of baseline physical condition. The
functional operation of the frequency relay and power supply
shall be tested utilizing the test configuration ac shown in
Figure 3.1. The power supply shall be energized with 120 VAC
and 24 VDC shall be verified at the cutput. The functional
operation of the frequency relay shall be tested utilizing the
24 VDC output of the power supply as the relay control power.
The relay shall be set up for 24 VDC control power, underfre-
quercy relay operation, internal shunt target operation, and
factory set undervoltage cutoff (60 VAC). The underfrequency
trip point shall be set at 57.00 Hertz (thumbwheel switches
set at 14, 5, 8, ard 13) and the time delay switches shall be
set at 54 cycles (1 secord total delay). The input circuit
to the relay shall be set for 120 VAC ard the frequency shall
be variable between 55 and 60 Hertz (Hz). Proper operation of
the relay test specimen shall be verified by decreasing the
input frequency from 60 to 55 Hz and monitoring the output
contacts utilizing a digital multimeter. Both the alarm and
trip output contacts should change state one (1) second after
the input reaches 57 Hz. The input freguency shall then be
returned to 50 Hz and the output,contacts should return to

their normal state lnstanLaneously

Proper operation of the

Attachment No.___L 4~ Sheet Z{_of =l
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TITLE: ELECTROMAGNETIC INTERFERENCE TEST PROCEDURE NO. S298-TP-02
PROCEDURE FOR AN ASEA BROWN BOVERI REVISION NO. O
FREQUENCY RELAY TYPE 81 P/N 422B1295 PAGE 4 OF 21
WITH A POWER ONE, INC. PCOWER SUPPLY
P/N HA24-0.5-A

5.0 TEST PROCEDURE:

5.1

5.2

5.3

test specimens as described above will be the failure criteria
for Uwe camponents. The results of the visual examination and
the functional testing shall be recorded in Data Section 5.1.

JF e a
Initials Date

The test specimens shall be mounted on the EMI testing platform
in a manner which duplicates the normal in-plant mounting.

/
dfc v /5y
Initials Date

The test specimens shall be subjected to seven (7) phases of
electramagnetic interference (EMI) testing in accordance with
TVA Standard Specification SS-E18.14.01, Revision 1. The power
supply and frequency relay shall be tested to meet SWC Class C
and SAMA Class 2-b:MFR SPEC. requirements. The 120 VAC inpat
voltage for the power supply shall be considered the power line
for the test specimen cambination. The 120 VAC 55-60 Hz input
circuit to the relay test specimen shall be considered the only
input line. Output lines fram the frequency relay alarm and
trip contacts shall not be subjected to EMI testing. The power
supply shall be energized with 120 VAC cduring EMI testing and
the 24 VDC output shall be connected to the control power input
of the frequency relay. The frequency relay shall be set up as
described in Section 5.1. Each phase of the EMI testing shall
be of long enough duration to allow for the input to the fre-
quency relay to be changed from normal (60 Hz input) to trip
(equal to or below 57 Hz input) and back to normal operating
conditions. Both the alarm and trip output contacts shall be
monitored for proper operation before, during, and after EMI
testing. The contacts should change state one (1) secord (57
cycles) after the input reaches 57 Hz and return to their nor-
mal state instantaneocusly once the input is returned to 60 Hz.
Proper operation of the power supply and frequency relay test
specimens as described above shall be the failure criteria for
the camponents during each phase of EMI testing. The seven (7)
phases of EMI testing are identified below.

5.3.1 The test specimens shall be subjected to Conducted EMI
Transient Susceptibility testing to verify that the de-
vices are not susceptible to conducted electramagnetic

Attachment No.___\& _ Sheet ZZ ot ZI
Wentifier _S@0-EEB-NG-T\28- 0076

i




APPENDIX B Rerort No. S298-RP-01
Page 44
Revision O

SCUTHERN TESTING SERVICES, INC. (STS)

TITLE: ELECTROMAGNETIC INTERFERENCE TEST PROCEDURE NO. S258-TP-02
PROCEDURE FOR AN ASEA BROWN BOVERI REVISION NO. O
FREQUENCY RELAY TYPE Bl P/N 422B1285 PAGE 5 OF 21
WITH A POWER ONE, INC. POWER SUPPLY
P/N HA24-0.5-A

5.0 TEST PROCEDURE:

5.3.1 transients injected on the power input leads. The test 3
configuration for this phase is shown in Figure 5.1. Ex- it
citation for this test shall consist of one or more damped
oscillatory waves, 100 to 500 KHz, 6 to 7 cycles, 300 V
peak-to-peak amplitude from a bipolar wave transient gen-
erator with a 150-ohm output impedance applied to each
ungrounded power input lead. The EMI transients shall be
of long enough duration to ensure that a transient occurs i
at enough points throughout the 360° cycle of AC lines to i
ensure worst case conditions. The EMI transients shall
have a repetition rate fram 0.5 to 1 Hz and shall be con-
ducted at 100, 200, 300, 400, and 500 K¥z. Functional
testing of the test specimens shall be as described in
Section 5.3. The test specimens shall function properly
before, during, and after testing with no malfunctions,
undesired responses, degradation of performance, or per-
manent damage when subjected to this excitation. Visual
examination and functional testing results shall be re-
corded in Data Section 5.3.1.

AFR « K o i1f5
Date

“ Initials

Al oo 4 107 it o i

5.3.2 The test specimens shall be subjected to Conducted RF EMI
Susceptibility testing to verify that the devices are not
susceptible to conducted RF EMI injected on the power in-
put leads. The test configuration for this phase is shown
in Figure 5.2. Excitation for this test shall consist of
a sine wave, 0.5 to 100 MHZ, contimuous wave (5 V peak-to-
peak), amplitude modulated (0 to S V), frequency nodulated
(+or- 20 KHz), sweep rate of 1 to 5 MHz per second, fruom
a signal generator with a 47-ohm output impedance applied 2
to each ungrounded power input lead. The type of signals
and sweep rate shall be selected for the maximum antici-
pated effects on the test specimens. Functional testing
of the test specimens shall be as described in Section
5.3. The test specimens shall function properly before, i
during, and after testing with no malfunctions, undesired i
responses, degradation of performance, or permanent damage '
when subjected to this excitation. Visual examination
and functional testing results shall be recorded in Data
Section 5.3.2.

2 ¢ e JK < /14/)
Initials Date
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TITLE: ELECTROMAGNETIC INTERFERENCE TEST PROCEDURE NO. S298-TP-02
PROCEDURE FOR AN ASEA BROWN BOVERI REVISION NO. O
FREQUENCY RELAY TYPE 81 P/N 422B1295 PAGE 8 OF 21

WITH A POWER (NE, INC. POWER SUPPLY

P/N HA24-0.5-A

5.0 TEST PROCEDURE:

s

5.3.3

5.3.%

The test specimens sha’l be subjected to Line Coupled
Transient EMI Susceptibility testing to verify that the
devices are not susceptible to radiated transient elec-
tromagnetic fields on the input and ocutput lines. The
test configuration for this phase is shown in Figure 5.3.
Excitation for this test shall consist of one or more
damped oscillatory waves, 100 to 500 KHZ, 6 to 7 cycles,
300 V peak-to-peak amplitude fram a bs_polar wave tran-
sient generator with a 150-ohm output impedance introduced
on conductors parallel and in intimate contact with each
input and output line. The EMI transients shall have a
repetition rate fram 0.5 to 1 Hz anu shall be conducted at
100, 200, 300, 400, and 500 KHz. The 150-ohm load con-
nected to the transient generator output shall be a pure
resistive load. The 50’ of plastic tubing containing the
4 parallel conductors must be kept as straight as possible
and any surplus length of wire must not be folded, coiled,
or placed in a U-shaped position. Functional testing of
the test specimens shall be as described in Section 5.3.
The test specimens shall function properly before, during,
and after testing with no malfunctions, undesired re-
sponses, degradation of performance, or permanent damage
when subjected to this excitation. Visual examination
and functional testing results shall be recorded in Data
Section 5.3.3.

%WJ’TK LHI!':’/”?}
S

tials Date

The test specimens shall be subjected to Line Coupled RF
EMI Susceptibility testing to verify that the devices are
not susceptible to radiated RF electromagnetic fields on
the input and output lines. The test confiquration for
this phase is shown in Figure 5.4. Excitation for this
test shall consist of a sine wave, 0.5 to 100 MHZ, con-
tinuous wave (5 V peak-to-peak), amplitude modunlated (0
to 5 V), frequency modulated (+or- 20 KHz), sweep rate
of 1 to 5 MHz per second, from a signal generator with a
47-ohm output impedance introduced on conductors parallel
and in intimate contact with each input and cutput line.
The type of signals and sweep rate shall be selected for
the maximum anticipated effects on the test specimens.
The 47-ohm load connected to the signal generator output
shall be a pure resistive load. The 50’ of plastic tubing
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5.0 TEST PROCEIXRE:

5.3.4

5.3:5

5.3.6

containing the 4 parallel conductors must be kept as
straight as possibly and any surplus length of wire must
not be folded, coiled, or placed in a U-shaped position.
Functional testing of the test specimens shall be as
described in Section 5.3. The test specimens shall func-
tion properly before, during, and after testing with no
malfunctions, undesired responses, degradation of per-
formance, or permanent damage when subjected to this
excitation. Visual examination and functional testing
results shall be recorded in Data Section 5.3.4.

Q—ﬁ o G K -KA-’}./'?/

Initials Date

The test specimens shall be subjected to Conducted Emis-
sions testing to verify that the devices do not generate
electramagnetic emission on the AC power leads. The test
configuration for this phase is shown in Figure 5.5.a.

No excitation is required. Functional testing of the
test specimens shall be as described in Section 5.3. The
test specimens operation shall be considered acceptable
if the broadband electromagnetic emission on the AC power
leads does not exceed the values shown on Figure 5.4.b.
The test specimens shall function properly before, dur-
ing, and after testing. Visual examination and functional
testing results shall be recorded in Data Section 5.3.5.

J < ‘7‘// 1/",-‘/
Initials Date

The test specimens shall be subjected to a Surge Withstand
Capability (SWC) test to verify that the devices can with-
stard surges on the signal and power input leads. The test
configuration for this phase is shown in Figure 5.6. Ex-
citation for this test shall consist of the application of
surges of 2.5 KV peak oscillatory wave at a frequency of
1.5 MHz. The envelope of the oscillatory wave will decay
to 50% of the peak value of the first crest within 6 to 10
cycles fram the start of the wave. The source impedance
of the surge generator shall be 150-ohms. Functional test-
ing of the test specimens shall be as described in Section
5.3. The test specimens shall function properly before,
during, and after testmg and shall meet the requirements

Attachment No._ L& Sheet ZS_ o3|
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APPENDIX B

SOUTHERN TESTING SERVICES, INC. (STS)

TITLE:

ELECTROMAGNETIC INTERFERENCE TEST

PROCEDURE FOR AN ASEA BROWN BOVERI

FREQUENCY RELAY TYPE 81 P/N 422B1295

WITH A POWER ONE, INC. POWER SUPPLY

P/N HA24-0.5-A

LINE |IMPEDANCE

STABILIZATION NETWORKS

A.C.

Report No. S298-RP-01
Page 51
Revision O

PROCEDURE NO. S298-TP-02
REVISION NO. 0
PAGE 12 OF 21

|l A

jus ju-

UNUSED 50 OHM

TERMINALS SHALL BE
TERMINATED WITH
50 OHM RESISTIVE
LOADS

EQUIPMENT
UNDER
TEST

GROUND
PLANE

1ISOLATION
TRANSFORME

M1 ME.TER\

O

E'T‘Ei'ST SAMMPLE POWER CABLE

Ugonp As REQUIRED
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Figure 5.5.a Conducted Emissions Test Setup
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RPPENDIX B Report No. S298-RP-01
Page 54
Revision O

SOUTHERN TESTING SERVICES, INC. (STS)

TITLE: ELECTROMAGNETIC INTERFERENCE TEST PROCEDURE NO. S298-TP-02
PROCEDURE FOR AN ASEA BROWN BOVERI REVISIGN NO. O

FREQUENCY RELAY TYPE 81 P/N 422B1295 PAGE 15 OF 21

WITH A POWER ONE, INC. POWER SUPPLY

P/N HA24-0.5-A

5.0 TEST PROCEDURE:

5.3.6

5.3.7

of their SWC classification as listed in Section 5.3.
Visual examination and functional testing results shall
be recorded in Data Section 5.3.6.

ATF. L Ik 4li2]q)

Initials Date

The test specimens shall be subjected to Radiated RF EMI
Field Susceptibility testing to verify the level of sus-
ceptability of the devices to RF fields. The test config-
uration for this phase is shown in Figure 5.7. Excitation
for this test shall be as defined by che SAMA classifica-
tion for these devices as listed in Section 5.3.  Func-
tional testing of the test specimens shall be as described
in Section 5.3. The test specimens shall function properly
before, during, and after testing with no deviations fram
the normal operational characteristics in excess of those
specified by the SAMA classification referenced above.
Visual examination and functional testing results shall
be recorded in Data Section 5.3.7.

JK J]i:f 5/
Initials Date

5.4 After camletion of electromagnetic interference (EMI) testing
the test specimens shall be removed fraom the test panel and
visually examined as described in Section 5.1. The results of
the examination shall be recorded in Data Section 5.4.

5/5

J= g/v
Date

Initials

All personnel initialing any section of this test procedure have
initialed and signed Data Section 5.5.

4 3K ‘7’//63}
Initials Date

¢ |Attachment No \ A _ Sheet ZT_of 3l
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APPENDIX B

SOUTHERN TESTING SERVICES, INC. (STS)

TITLE: ELECTROMAGNETIC INTERFERENCE TEST
PROCEDURE FOR AN ASEA BROWN BOVERI
FREQUENCY RELAY TYPE 81 P/N 422B1295
WITH A POWER ONE, INC. POWER SUPPLY
P/N HA24-0.5-A

DATA SECTION 5.1

VISUAL INSPECTIN: oK

FUNCTIONAL TESTING:
POWER SUPPLY:
OUTPUT: a4 voC

PROPER OPERATION: @

Report No. S298-RP-01
Page 57
Revision 0

PROCEDURE NO. S298-TP-02
REVISIGN NO. 0
PAGE 18 QF 21

DATA SECTIGN 5.3.1

VISUAL INSPECTION: 6k

FUNCTICNAL TESTING:

PROPER OPERATICN: ¥ES)

NO

AL T Ik Yiafs)
. Date

DATA SECTION 5.3.2

VISUAL INSPECTIN: OK

Initials
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APPENDIX B

SOUTHERN TESTING SERVICES, INC. (STS)

TITLE: ELECTROMAGNETIC INTERFERENCE TEST
PROCEDURE FOR AN ASEAR BROWN BOVERIT
FREQUENCY RELAY TYPE 81 P/N 422B1295
WITH A POWER ONE, INC. POWER SUPPLY
P/N HA24-0.5-A

DATA SECTIN 5.3.2

FUNCTICNAL TESTING:

PROPER OPERATION: TES

Report No. S298-RP-01
Page 58
Revision 0O

PROCEDURE NO. S298-TP-02
REVISION NO. O
PAGE 19 CQF 21

DATA SECTION 5.3.3

VISUAL INSPECTION: oK.

= FUNCTIGNAL TESTING:

PROPER OPERATICHN: @

NO
JE %‘/ft/f%/
Initials Date
NO

DATA SECTION 5.3.4

VISUAL INSPECTION: O K

FUNCTIGNAL TESTING:

PROPER OPERATION: &S

KL ¥ 5 4// /g

Initials

DATA SECTICN 5.3.5

VISUAL INSPECTICN: O K
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SOUTHERN TESTING SERVICES, INC. (STS)

TITLE: ELECTROMARNETIC INTERFERENCE TEST PROCEDURE NO. S298-TP-02
PROCEDURE FOR AN ASEA BROWN BOVERI REVISION NO. 0
FREQUENCY RELAY TYPE 81 P/N 422B1295 PAGE 20 QF 21
WITH A POWER ONE, INC. POWER SUPPLY
P/N HA24-0.5-A

DATA SECTION 5.3.5

FUNCTIONAL TESTING:

PROGPER OPERATICN: YES) NO
JK Y 1]ay
Initials Date

DATA SECTION 5.3.6

VISUAL INSPECTICN: O K

FUNCTIGNAL TESTING:

PROPER OPERATION: @ NO
TS 4k V/’f"/%/
Initials Date

DATA SECTICN 5.3.7

VISUAL INSPECTION: (HK

FUNCTIGNAL TESTING:

PROPER CPERATICN: @ NO
1K y/njs)
Tnitials Date

DATA SECTIGN 5.4

VISUAL INSPECTION: O K-
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APPENDIX B

SOUTHERN TESTING SERVICES, INC. (STS)

TITLE: ELECTROMAGNETIC INTERFERENCE TEST
PROCEDURE FOR AN ASEA BROWN BOVERT
FREQUENCY RELAY TYPE 81 P/N 422B1295
WITH A POWER ONE, INC. POWER SUPPLY
P/N HA24-0.5-A

DATA SECTION 5.4

FUNCTIONAL TESTING:

POWER SUPPLY:
OUTPUT: 24 v
PROPER OPERATTCN: @)

PROPER OPERATICN: E

Report No. S298-RP-01
Page 60
Revision 0O

PROCEDURE NO. S298-TP-02
REVISION NO. 0
PAGE 21 OF 21

Initials
DATA SECTICN 5.5

Neme (Print) Signature e
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SQN FUNCTIONAL TEST OF 1-SI-TFT-068-230.0
RCP1, 2, 3, & 4 Rev. 1
1 UNDERFREQUENCY RELAYS Page 3 of 36
1.0 INTRODUCTION
1.1 Purpose
This Instruction describes the operability and functional testing required by
Technical Specifications (TS) and Surveillance Requirements (SR) for the Reactor
Coolant Pump one, two, three, and four (RCP) Underfrequency (UF) Relays
associated with system 68.
1.2 Scope
This Instruction covers the integrated functional test and simulates automatic
actuations of Underfrequency relays, verifying each associated relay, control circuit
function as designed. :
This Instruction satisfies SR 4.3.1.1.1.C.17.
1.3 Frequency/Condition

A. This Instruction shall be performed at least every 92 days.
B. Applicable Modes

C." Performance modes are 1 through 6.

oS Shest L ot ZO |
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SQN FUNCTIONAL TEST OF 1-SI-TFT-068-230.0
RCP 1, 2, 3, & 4 Rev. 1
1 UNDERFREQUENCY RELAYS Page 5 of 36

4.0 PREREQUISITE ACTIONS

- Date
4.1 Initial Conditions
[1] CONDUCT pre-work briefing. O
[21 RECORD performer and participant identification on Data
Package Cover Sheet. O

4.2 Field Preparations
None.
4.3 Measurement and Test Equipment (M&TE), Parts, and Supplies
[1]  OBTAIN the following M&TE:

DESCRIPTION TVA ID NO. | CAL DUE

EIC Frequency Test Set
Model FTS-300

Multimeter, Digital !
Model 8600A (Fluke) or~
Keithley 197

4.4 Approvals and Notifications

NOTE If unit is in mode 1, only one underfrequency channel can be removed
from service at any one time. All remaining channels must be in normal
UNTRIPPED position in order to avoid a reactor trip.

[1] OBTAIN Unit 1 ASOS/SRO approvalgriorto beginning
Section 6.0 of this Instruction. SRO shall evaluate
required conditions and restraints imposed by Technical
Specifications 3.3.1.1 and effect on equipment
operability of applicable RCP.

Position Signature / Date / Time
Unit 1 ASOS/SRO | / /

| Attachment ne 18 ¢ g 2 20|
| = |
i - :“‘ _ _":-.‘;Q':ﬁ_iﬁ-.l_i&:MStTT-Zf:mléo;




SQN FUNCTIONAL TEST OF 1-SI-TFT-068-230.0
RCP1, 2, 3, & 4 Rev. 1
1 UNDERFREQUENCY RELAYS Page 6 of 36
4.4 Approvals and Notifications (Continued) Date
[2]1 SIGN S! Awareness Log. |:l

5.0
5.1

5.2

5.3
5.4

[3] NOTIFY Unit 1 ASOS/SRO of the following:

A. Scope of work ]

B. Annunciator(s) which may be received during
performance of this Instruction. O

[4] REQUEST UO to perform lamp test on panels 1-M-6,

1-XX-55-6A. ' ]
ACCEPTANCE CRITERIA

Underfrequency relays must operate correctly and meet all conditions and criteria
specified within instruction and applicable SRs of 4.3.1.1.1.C.17.

Allidentified adverse conditions and discrepancies in test acceptance criteria must
be documented on Deficiency Log.

ASOS and CG cognizént supervisor shall be informed of all deficiencies.

WR must be initiated and documented under Remarks, Appendix A, for
repair/replacement of defective components. A WR may be required before
continuing with instruction when acceptance criteria is not met.

0. 15 Snoet 2 ol 20 |
dentifior SON-EEB- MG TLZS 0oL |




SQN FUNCTIONAL TEST OF 1-SI-TFT-068-230.0
RCP1, 2, 3, & 4 Rev. 1
1 UNDERFREQUENCY RELAYS Page 8 of 36

6.2 RCP Underfrequency Relay Functional for Mode 1
6.2.1 RCP 1 Underfrequency Relay (device 811A) Functionai for Mode 1

[1] ENSURE following annunciators are not in ALARM
condition.

A. RCP Bus 1 Underfrequency Panel 1-M-6,

Date

O O O O O

1-XX-55-6A, window 2.

B. RCP Bus 2 Underfrequency Panel 1-M-6,
1-XX-55-6A, window 22.

C. RCP Bus 3 Underfrequency Panel 1-M-6,
1-XX-55-6A, window 42.

D. RCP Bus 4 Underfrequency Panel 1-M-6,
1-XX-55-6A, window 62.

E. RCP Bus Underfrequency/Undervoltage, Panel 1-
M-6, 1-XA-55-6A, window 32 (E-4).

[2] PLACE orange sticker on annunciator RCP Bus 1

Underfrequency Panel 1-M-6, 1-XX-55-6A,
window 2. -

]

[3] PERFORM the following:

[al REMOVE UF relay cover, AND

OPEN connecting switches 8 and 9 on UF relay
(device 811A). ]

[b] ADJUST output of test set for a normal frequency of
60 hertz at 120V ac and a fault frequency of
55.95 Hz at 120V ac, AND

LEAVE test switch in SET FAULT position. ]
[c] TURN test set OFF, AND

CONNECT output voltage leads from test set
to relay terminals 8 and 9. O

[d] TURN test set ON. ]

ey

ST
.1‘;,?&1‘3515
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SQN FUNCTIONAL TEST OF 1-SI-TFT-068-230.0
RCP 1, 2, 3, & 4 Rev. 1
1 UNDERFREQUENCY RELAYS Page 9 of 36

Date
6.2.1  RCP 1 Underfrequency Relay (device 811A) Functional for Mode 1 (Continued)
[4] VERIFY the following are not in ALARM condition:

A. RCP Bus 1 Underfrequency Panel 1-M-6,
1-XX-55-6A, window 2.

[

B. RCP Bus 2 Underfrequency Panel 1-M-6,
1-XX-55-6A, window 22.

~ C. RCP Bus 3 Underfrequency Panel 1-M-6,
1-XX-55-6A, window 42.

D. RCP Bus 4 Underfrequency Panel 1-M-6,
1-XX-55-6A, window 62.

E. RCP Bus Underfrequency/Undervoltage, Panel 1-
M-6, 1-XA-55-6A, window 32 (E-4).
t

O O o O

NOTE If status light window is flashing, then all testing shall be secured and
Instrument Maintenance must be notified.

[51 TURN test switch to TEST position, AND

VERIFY the following alarms are received:

A. RCP Bus 1 Underfrequency, Panel 1-M-6,
1-XX-55-6A window 2. O

B. RCP Bus Underfrequency/Undervoltage, Reactor
Protection and Safeguards, Panel 1-M-6,

1-XA-55-6A window 32 (E-4). ]

E identifier SRS EEC-MS-TIZA-COTG

T




SQN

FUNCTIONAL TEST OF
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1-SI-TFT-068-230.0
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Page 10 of 36

Date .
6.2.1  RCP 1 Underfrequency Relay (device 811A) Functional for Mode 1 (Continued)
[6] TURN test set OFF, AND

DISCONNECT test leads from relay terminals 8 and 9.
[7] ENSURE the following alarms are CLEARED:

RCP Bus 1 Underfrequency, Panel 1-M-6,
1-XX-55-6A window 2.

A.

RCP Bus Underirequency/Undervoltage, Panel 1-
M-6, 1-XA-55-6A window 32 (E-4).

[8] CLOSE RCP 1 UF relay connection switches 8 and 9, AND
REPLACE relay cover.

[91 REMOVE orange sticker from annunciator windows RCP
Bus 1 Underfrequency Panel 1-M-6, 1-XX-55-6A,

window 2.

[10] INFORM Unit Operator that testing on RCP 1 UF relay is
completed and relay has been retumed to normal.

1
O
2nd Check
O
O
1 Lo ot 200 ]
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RCP 1, 2, 3, & 4

1-SI-TFT-068-230.0
Rev. 1

UNDERFREQUENCY RELAYS Page 20 of 36

Date

6.3 RCP Underfrequency Relay Functional for Modes 2 thru 6

6.3.1  RCP 1 Underfrequency Relay Functional Annunciators Cleared for Mode 2 thru 6
[11] DETERMINE status of the following RCPs, AND
REMOVE UV relay connecting blocks for all RCP's NOT

RUNNING, THEN

INSTALL a test PK block with 2 jumpered to 4 to clear alarm
window lights. See illustration below.

A. RCP 1: (device 271A) PK Block Cover REMOVED [1Yes [INo
B. Test PK block INSTALLED [(dyes [CINo
C. RCP 2: (device 271B) PK Block Cover REMOVED CYes CINo
D. Test PK block INSTALLED [Yes [INo
E. . RCP 3: (device 272A) PK Block Cover REMOVED OJyes CINo
F. Test PK block INSTALLED OdYes CINo
G. RCP 4: (device 272B) PK Block Cover REMOVED [JYes [INo
H. Test PK block INSTALLED [JYes [INo
[2]1 PLACE orange sticker on RCP Bus 1
Underfrequency/Undervoltage Panel 1-M-6, 1-XA-
55-6A, window 32 (E-4). O

o7 05 a3 o1

c8 o8 94 92
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SQN FUNCTIONAL TEST OF 1-SI-TFT-068-230.0

RCP 1, 2, 3, & 4 ' Rev. 1
1 UNDERFREQUENCY RELAYS Page 21 of 36

6.3.2
[1]

[2]

[31

RCP 1 Underfrequency Relay Functional for Mode 2 thru 6

PLACE orange sticker on annunciator RCP Bus 1
Underfrequency Panel 1-M-6, 1-XX-55-6A, window 2.

ENSURE following annunciators are not in ALARM
condition.

A. RCP Bus 1 Underfrequency Panel 1-M-6,
1-XX-55-6A, window 2.

B. RCP Bus 2 Underfrequency Panel 1-M-6,
1-XX-55-6A, window 22.

C. RCP Bus 3 Underfrequency Panel 1-M-6,
1-XX-55-6A, window 42.

D. RCP Bus 4 Underfrequency Panel 1-M-6,
1-XX-55-6A, window 62.

E. RCP Bus Underfrequency/Undervoltage, Panel 1-M-6,

1-XA-55-6A, window 32 (E-4).
PERFORM the following:
[a] REMOVE UF relay cover, AND

OPEN connecting switches 8 and 9 on UF relay
(device 811A).

[b]  ADJUST output of test set for a normal frequency of

60 hertz at 120V ac and a fault frequency of
55.95 Hz at 120V ac, AND

LEAVE test switch in SET FAULT position.
[c] TURN test set OFF, AND

CONNECT output voltage leads from test set
to relay terminals 8 and 9.

[dl TURN test set ON.

No._I5

Date

O 0O 0O 0O 0O

O
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SQN FUNCTIONAL TEST OF 1-SI-TFT-068-230.0

RCP1, 2, 3, & 4 Rev. 1
UNDERFREQUENCY RELAYS Page 22 of 36

6.3.2 RCP 1 Underfrequency Relay Functional for Mode 2 thru 6 (Continued)
Date
[4] VERIFY the following ALARMS are not in alarm condition:
A. RCP Bus 1 Underfrequency Panel 1-M-6,
1-XX-55-6A, window 2, [
B. RCP Bus 2 Underfrequency Panel 1-M-6,
1-XX-55-6A, window 22. [
C. RCP Bus 3 Underfrequency Panel 1-M-6,
1-XX-55-6A, window 42. O
D. RCP Bus 4 Underfrequency Panel 1-M-6,
1-XX-55-6A, window 62. ]
E. RCP Bus Underfrequency/Undervoltage, Panel 1-
M-6, 1-XA-55-6A, window 32 (E-4). [
NOTE If status light window is flashing, then all testing shall be secured and
Instrument Maintenance must be notified.
[5] TURN test switch to TEST position, AND
VERIFY the following alarms are received:
A. RCP Bus 1 Underfrequency, Panel 1-M-6,
1-XX-55-6A window 2.
B. RCP Bus Underfrequency/Undervoltage, Panel 1-M-6,
1-XA-55-6A window 32 (E-4).
[6] TURN test set OEF, AND
DISCONNECT test leads from relay terminals 8 and 9.
[71 CLOSE RCP 1 UF relay connection switches 8 and 9, AND
REPLACE relay cover.
5 Sheet 9 0t 201 ~Bnd Check
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6.3.2
[8]

[°]

[10]

[11]

[ ]
VERIFY the following alarms are CLEARED:

A. RCP Bus 1 Underfrequency, Panel 1-M-6,
1-XX-55-6A window 2.

B.
1-XA-55-6A window 32 (E-4).

REMOVE orange sticker from annunciator windows RCP
Bus 1. Underfrequency Panel 1-M-6, 1-XX-55-6A,

window 2.

INFORM Unit Operator that testing on RCP 1 UF relay is
completed and relay has been retumed to normal.

IF no other RCP relays is to be tested, THEN
GO TO Section 6.3.6, OR
CONTINUE to next RCP.

RCP 1 Underfrequency Relay Functional for Mode 2 thru 6 (Continued)

Date

RCP Bus Underfrequency/Undervoltage, Panel 1-M-6,

|

| Attachment i'-!a,__@._.-“
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SQN FUNCTIONAL TEST OF 2-SI-TFT-088-230.0

RCP1, 2, 3, &4 Rev. 1

2 UNDERFREQUENCY RELAYS Page 3 of 36

1

1

1

1

1

/A

.3

INTRODUCTION

Purpose

This Instruction describes the operability and functional testing required by
Technical Specifications (TS) and Surveillance Requirements (SR) for the
Reactor Coolant Pump one, two, three, and four (RCP) Underfrequency (UF)
Relays associated with system 68.

Scope

This Instruction covers the integrated functional test and simulates automatic
actuations of Underfrequency relays, verifying each associated relay, control
circuit function as designed.

This Instruction satisfies SR 4.3.1.1.1.C.17 and partially satisfies SR
4.3.1.1.1.B.17 when performed in conjunction with 2-SI-TDC-068-218.0.

Frequency/Condition
A. This Instruction shall be performed at least every 82 days.
B. Applicable Modes 1

C. Performance modes are 1 through 6.

Attachment No.__\S_ Sheet_\\ ofZQ2
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SQN FUNCTIONAL TEST OF 2-SI-TFT-0588-230.0
: RCP1, 2, 3, & 4 3 F%ev.1
2 UNDERFREOUENCY RELAYS Page 5 of 36
4.0 PREREQUISITE ACTIONS Date
4.1 Initial Conditions
[1] CONDUCT pre-work briefing. O
[2] RECORD performer and participant on Data Package
Cover Sheet. -4
%0
4.2 Field Preparations Ammmenmo__i.‘;___—-s“ee‘—l—z-—_ﬂms
sdem‘rﬁericw_—'@w—————

None.
4.3 Measurement and Test Equipment (M&TE), Parts, and Supplies

[1] OBTAIN the following M&TE:

DESCRIPTION TVA ID NO.| CAL DUE
EIL Frequency Test Set RCP1&2
Model FTS-300 RCP 3 & 4
Multimeter, Digital RCP1&2
Model 8600A (Fluke) or RCP3&4
Keithley 187

4.4 Approvals and Notifications

NOTE If unit is in mode 1, only one underfrequency channel can be
removed from service at any one time. All remaining channels must
be in normal UNTRIPPED position in order to avoid a reactor trip.

[1] OBTAIN Unit 2 ASOS/SRO approval prior to beginning
Section 6.0 of this Instruction. SRO shall evaluate
required conditions and restraints imposed by
Technical Specifications 3.3.1 and effect on
equipment operability of applicable RCP.

Position Sianature / Date [/ Time

Unit 2 ASOS/SRO / /




SQN FUNCTIONAL TEST OF 2-SI-TFT-088-230.C
RCP1, 2 3, & 4 Rev. 1
2 UNDERFREQUENCY RELAYS Page 6 of 36
4.4  Approvals and Notifications (Continued) Date
[2] SIGN S| Awareness Log. O

[3] NOTIFY Unit 2 ASOS/SRO of the following:
a. Scope of work O

b.  Annunciaton(s) which may be received during
performance of this Instruction. ]

[4] REQUEST UO to perform lamp test on panels 2-M-6,
2-XX-55-6A. o

5.0 ACCEPTANCE CRITERIA

Dt Underfrequency relays must operate correctly and meet all conditions and
criteria specified within instruction and applicable SRs of 4.3.1.1.1.B.17 and
4.3.1.1.1.€ 17,

5.2 All identified adverse conditions and discrepancies in test acceptance criteria
must be documented on Deficiency Log.

5.3 ASOS and CG cognizant supervisor shall be informed of all deficiencies.
5.4 WR must be initiated and documented under Remarks, Appendix A, for

repair/replacement of defective components. A WR may be required before
continuing with instruction when acceptance criteria is not met.

identifier S

Attachment No. S Sheet_ |2 of 22
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SQaN FUNCTIONAL TEST OF 2-S|-TFT-0868-230.0
RCP1, 2,3, &4 Rev. 1
2 UNDERFREQUENCY RELAYS Page 8 of 36

Date
6.2 RCP Underfrequency Relay Functional for Mode 1

6.2.1 RCP 1 Underfrequency Relay (device 811A) Functional for Mode 1

[1] ENSURE following annunciators are not in ALARM
condition.

A. RCP Bus 1 Underfrequency Panel 2-M-6, _
2-XX-55-6A, window 2. O

B. RCP Bus 2 Underirequency Panel 2-M-86,
2-XX-55-6A, window 22. O

C. RCP Bus 3 Underfrequency Panel 2-M-8,
2-XX-55-6A, window 42. O

D. RCP Bus 4 Underfrequency Panel 2-M-86,
2-XX-55-6A, window 62. O

E  RCP Bus Underfrequency/Undervoltage,
Panel 2-M-6, 2-XA-55-6A, window 32 (E-4). O

[2] PLACE orange sticker on annunciator RCP Bus 1
Underfrequency Panel 2-M-8, 2-XX-55-6A,

window 2. O]

[3] PERFORM the following:
[a] REMOVE UF relay cover, AND

OPEN connecting switches 8 and 8 on
UF relay (device 811A). | [

[b] ADJUST output of test set for a normal
frequency of 60 hertz at 120V ac and a fault
frequency of 55.95 Hz at 120V ac, AND
LEAVE test switch in SET FAULT position. O
[c] TURN test set OFF, AND

CONNECT output voltage leads from test set
to relay terminals 8 and 8. O

‘»\mmu \S Sheet |2 ot 20
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SQN FUNCTIONAL TEST OF 2-SI-TFT-068-230.0
ROP 1, 2, 3. & 4 Rev.
2 UNDERFREQUENCY RELAYS Page 9 of 36
" Date
6.2.1 RCP 1 Underirequency Relay (device 811A) Functional for Mode 1
(Continued)
[d] TURN test set ON. O
[4] VERIFY the following are not in ALARM condition:
A. RCP Bus 1 Underfrequency Panel 2-M-6,
2-XX-55-6A, window 2. B
B. RCP Bus 2 Underfrequency Panel 2-M-6,
2-XX-55-6A, window 22, O
C. RCP Bus 3 Underfrequency Panel 2-M-6,
2-XX-55-6A, window 42. O
D. RCP Bus 4 Underfrequency Panel 2-M-6,
2-XX-55-6A, window 62. O
E RCP Bus Underfrequency/Undervoltage,
Panel 2-M-8, 2-XA-55-6A, window 32 (E-4). O
NOTE If status light window is flashing, then all testing shall be secured
and Instrument Maintenance must be notified.
[5] TURN test switch to TEST position, AND
VERIFY the following alarms and computer points are
received:
A. RCP Bus 1 Underfrequency, Panel 2-M-6,
2-XX-55-6A window 2. O
B. RCP Bus Underfrequency/Undervoltage,
Reactor Protection and Safeguards, Panel 2-M-6,
2-XA-55-6A window 32 (E-4). £l
C. Computer alarm point Y0320D RCP BUS 1 UF
Part RE. O

Attachment No___\S

Sheet. T2 _of 20
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6.2.1 RCP 1 Underfrequency Relay (device 811A) Functional for Mode 1
(Continued)
[6] TURN test set OFF, AND
DISCONNECT test leads from relay terminals 8 and S.
[7] ENSURE the following alarms are CLEARED:
A. RCP Bus 1 Underfrequency, Panel 2-M-6,
2-XX-55-6A window 2. O
B. RCP Bus Underfrequency/Undervoltage, Panel
2-M-8, 2-XA-55-6A window 32 (E-4). O
C. Computer alarm point Y0320D RCP BUS 1 UF
Part RE. O
[8] CLOSE RCP 1 UF relay connection switches 8 and 9, AND
REPLACE relay cover.
2nd
[9] REMOVE orange sticker from annunciator windows RCP
Bus 1 Underfrequency Panel 2-M-6, 2-XX-55-6A,
window 2. O
[10] INFORM Unit Operator that testing on RCP 1 UF relay is
completed and relay has been returned to normal. O

dentifier SR EES- Mo T#8" con&
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6.3 RCP Uhnderfrequency Relay Functional for Modes 2 through 6

6.3.1 RCP 1-4 Undervoltage Relay Functional Annunciators Cleared for Mode 2
through 6

[1] REMOVE UV relay PK blocks covers for all RCP's NOT
RUNNING, THEN

INSTALL a test PK block with 2 jumpered to 4 to clear
alarm window lights. See illustration below.

c7 ¢S5 ¢33 ¢

c8 o5 04 o2

ACP 1: (device 27-1A) PK Block Cover REMOVED  DlYes [INo
Test PK block INSTALLED OYes CINo
RCP 2: (device 27-1B) PK Block Cover REMOVED Ovyes INo
Test PK block INSTALLED OvYes L No

Test PK block INSTALLED OYes CINo

A
B
¥
D
E. RCP 3: (device 27-2A) PK Block Cover REMOVED [JYes LINo
=
G. RCP 4: (device 27-2B) PK Block Cover REMOVED [JYes LINo
H

Test PK block INSTALLED Ovyes O No

CcVv
[2] PLACE orange sticker on RCP Bus
Underfrequency/Undervoltage Panel 2-M-86,

2-XA-55-6A. window 32 (E-4). O
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6.3.2 RCP 1 Underfrequency Relay Functional for Mode 2 thru 6

[1] PLACE orange sticker on annunciator RCP Bus 1

Underfrequency Panel 2-M-6, 2-XX-55-6A, window 2.

[2] ENSURE following annunciators are not in ALARM

A.

condition.

RCP Bus 1 Underfrequency Panel 2-M-6,
2-XX-55-6A, window 2.

RCP Bus 2 Underfrequency Panel 2-M-6,
2-XX-55-BA, window 22.

RCP Bus 3 Underfrequency Panel 2-M-6,
2-XX-55-6A, window 42.

RCP Bus 4 Underfrequency Panel 2-M-6,
2-XX-55-6A, window 62.

RCP Bus Underfrequency/Undervoltage,
Panel 2-M-6, 2-XA-55-6A, window 32 (E-4).

[3] PERFORM the following:

[a] REMOVE UF relay cover, AND

OPEN connecting switches 8 and 8 on UF
relay (device 811A).

[b] ADJUST output of test set for a normal frequency
of 60 hertz at 120V ac and a fault frequency
of 55.95 Hz at 120V ac, AND

LEAVE test switch in SET FAULT position.
[c] TURN test set OFF, AND

CONNECT output voltage leads from test set
to relay terminals 8 and S.

[d] TURN test set ON.

Attachmeft No.__\S Sheet V2ot 22
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63.2 RCP 1 Underirequency Relay Functional for Mode 2 thru 6 (Continued)

[4] VERIFY the following ALARMS are not in alarm

condition:
A. RCP Bus 1 Underfrequency Panel 2-M-6,

2-XX-55-6A, window 2. O
B. RCP Bus 2 Underfrequency Panel 2-M-6,

2-XX-55-8A, window 22. L]
C. RCP Bus 3 Underfrequency Panel 2-M-6,

2-XX-55-6A, window 42. O]
D. RCP Bus 4 Underfrequency Panel 2-M-6,

2-XX-55-6A, window 62. 0
E RCP Bus Underfrequency/Undervoltage,

Panel 2-M-6, 2-XA-55-6A, window 32 (E-4). ]

NOTE If status light window is flashing, then all testing shall be secured
and Instrument Maintenance must be notified.
[5] TURN test switch to TEST position, AND

‘VERIFY the following alarms and computer points are

received:
A.  RCP Bus 1 Underfrequency, Panel 2-M-6,

2-XX-55-6A window 2. O
B. RCP Bus Underfrequency/Undervoltage, Panel

2-M-6, 2-XA-55-6A window 32 (E-4). O
C. Computer alarm point Y0320D RCP BUS 1 UF

Part RE. O

[6] TURN test set OFF, AND
DISCONNECT test leads from relay terminals 8 and S.

[Amcmnentm \S_ sheet 19 of 20
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6.3.2 RCP 1 Underirequency Relay Functional for Mode 2 thru 6 (Continued)

[7] CLOSE RCP 1 UF relay connection switches 8 and 9, AND
REPLACE relay cover.

[8] VERIFY the following alarms are CLEARED:
A. RCP Bus 1 Underfrequency, Panel 2-M-6,

2-XX-55-6A window 2. O]
B. RCP Bus Underfrequency/Undervoltage, Panel

2-M-6, 2-XA-55-6A window 32 (E-4). ]
C. Computer alarm point Y0320D RCP BUS 1 UF

Part RE. O]

[9] REMOVE orange sticker from annunciator windows RCP
Bus 1 Underfrequency Panel 2-M-6, 2-XX-55-6A,
window 2. O

[10] INFORM Unit Operator that testing on RCP 1 UF relay is
completed and relay has been returned to normal. O

[11] IF no other RCP relays is to be tested, THEN
GO TO section 6.3.6, OR

CONTINUE to next RCP. ]

ttachment No S Sheet 200t _20
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Determination of drift in Hertz based on field data.

UF Relay
Unit 1
81-1A
81-1B
81-2A
81-2B

UF Relay
Unit 2
81-1A
81-1B
81-2A
81-2B

Months Drift in Drift
10/10/95 4/26/97 18.54247 22.5 squared 30.41667
As Found As left As Found As left delta  months Avg days
56.995 56.995 56.97 56.97 -0.025 -0.03034 0.00092 per month
56.99 56.99 56.97 56.97 -0.02 -0.02427 0.000589
56.999 56.999 56.97 56.97 -0.029 -0.03519 0.001238
56.996 56.996 56.97 56.97 -0.026 -0.03155 0.000995
delta = As-Found - As-Left
5/18/96 10/8/97 16.70137 22,5
As Found As left As Found As left
56.994 56,99 56.98 56,98 -0.01 -0.01347 0.000181
56.99 56.99 56.98 56,98 -0.01 -0.01347 0.000181
56.99 56.99 56.98 56.98 -0.01 -0.01347 0.000181
56.99 56.99 56.98 56.98 -0.01 -0.01347 0.000181

Standard Deviation = Sqrt { [ n Sum(X*2) - (Sum x)*2 ]/ [n(n-1)] }

n= 8 Number of samples.

S= 0.00949
Factor with 8 samples for a 95% level of confidence is 3.732
Therefore, An = 0.00949148808024783 x 3.732 0.035 Hertz
Add bias of Sum(x)/n -0.0219
An = 0.0354222335154849 + 0.0219038600477514
An = +/- 0.057 Hertz

Prepared jy;/- m"ﬁf’dﬁ‘w\- /2-3-77

Checked X 771/ Mﬂ’&j'-’ /2“4“?7
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6.2 Calibration of Underfrequency Relay 81-1A (continued)

[9] ADJUST voltage to approximately 120Vac on frequency test set. i i

[10] VARY frequency of test get as necessary, AND

RECORD "As Found" pick up frequency.

[11]

[12]

[13]

[14]

HOLD
POINT

[15]

O204E/bsm

As Found pick-up Frequency: 5 C.Q‘?ﬁ dz
Acceptance Criteria: 57 Hz + 0.1 Hz (56.9 to 57.AHz.)

ADJUST frequency test set for normal frequency of. 60Hz

€ 120V and fault frequency of 56Hz @ 120vac. v S

MEASURE, AND RECORD ~Ag Found™ time delay for relay pick-up below.

As Found trip time: 2 10 msec.
Acceptance Criteria: 216 msec + 10 msec (206 to 226 msec.)
(13 cycles + 0.6 cycles (12.4 to 13.6 cycles)

_BRE

greater than 300 msec.

Bre

DETERMINE {f relay time response was

IF time in Step 6.2 [12] exceeds 300 msec,
INITIATE a Test Deficiency THERW

PERFORN step 6.2 [15]. [

Step 6.2 [15] may be N/A if time did not exceed
300 msec in step 6.2 [12].

—

PERFORM engineering evaluation, AWD
IF FSAR table 7.2.1-5, item 17 was exceeded, (greater than 600

msec, 36 cycles, total loop response time) THER

DOCUMERT evaluation on Problem Evaluation Report.

r

Cognizant'Enginecr

Attachment No._17___ Shoor 2 of 53]
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6.2 Calibration of Underfrequency Relay 81-1A (cont inued)
BOTE Steps 6.2 [16] and [17] test the undervoltage detector.

[16] ADJUST frequency test set output to 120 volts, AND

VERIFY UF relay picks up at approximately S6Hz. 3 f

[17] DECREASE frequency test set output voltage source as required
until relay drops out, THEN

RECORD undervoltage detector drop out voltage.

Dropout Voltage: é L i Vac.

Acceptance Criteria: 55 to 75Vac.

BRI

KOTE H/A step 6.2 [18] if no calibration and record
as left data in step 6.2 [19].

[18] CALIBRATE UF relay 81-1A to tolerance- specified in D
step 6.2 [19]. B g L/ 4—
[19] RECORD as left data below.

As Left pick-up Frequency: 54-(?5 Hz.
Setpoint: 57 Hz.

Acceptance Criteria: (56.95 to 57.05) (5 (? E

KOTE N/A step 6.2 [20] if no calibration required and
record as left data in step 6.2 [21].

[20] ADJUST frequency test set for normal/frequency to 60Hz

@ 120V and fault frequency to 56Hz @ 120Vac, AND A //}—
CALIBRATE UF relay device 81-1A to tolerance specified
i 6.2 [21].
in step [21] [’]'//J/d,_
L i
| Attachment N¢ 17 . 3 33
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6.3 Calibration of Underfrequency Relay 81-1B (continued)
[9] ADJUST voltage to approximately 120Vac on frequency test set. {h%”’ﬂ_ﬁ

[10] VARY frequency of test set as necessary, ARD
RECORD "As Found™ pick up frequency.
As Found pick-up Frequency: S_é?q Hz.
Acceptance Criteria: 57 Hz + 0.1 Hz (56.9 to 57.1Hz.)

[11] ADJUST frequency test set for normal frequency of 60Hz
@ 120V and fault frequency of S6Hz @ 120Vac. [

[12] MEASURR, AND RECORD "As Found” time delay for relay pick-up below.

As Found trip time: 2;{ 41 msec.

Acceptance Criteria: 216 msec + 10 msec (206 to 226 msec.)
(13 cycles + 0.6 cycles (12.4 to 13.6 cycles)

[13] DETERMINE if relay time response was greater than 300 msec.

GRS

[14] IF time in step 6.3 [12] exceeds 300 msec,
INITIATE a Test Deficiency THEN

PERFORM step 6.3 [15]. [“ﬁfxﬁi/@%

BOTE Step 6.3 [15] may be N/A if time did not exceed
300 msec in step 6.3 [12].

HOLD
POIRT

[15] PERFORM engineering evaluation, AND

IF FSAR table 7.2.1-5, item 17 was exceeded, (greater than 600
msec, 36 cycles, total loop response time) THEH

DOCUMENT evaluation on Problem Evaluation Report. ///

Cognizant Engineer

/7 - 33

QN-EEL- MS-TI28- po7L.

)204E/bsm



1-S1-TDC—0638-218.0

6.3

KOTE

[16]

[17]

ROTE

[18]

[19]

[20]

UHDERYREQUENCY EELAY Rev. 2
CALIBRATION Page 17 of 32
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Calibration of Underfrequency Relay 81-1B (continued)

Steps 6.3 [16] and [17] test the undervoltage detector.

ADJUST frequency test set output to 120 volts, AND

VERIFY UF relay picks up at approximately S6Hz.

PR
DECREASE frequency test set output voltage source as required
until relay drops out, THEW

RECORD undervoltage detector drop out voltage.

Dropout Voltage: é( 2 Vac.

Acceptance Criteria: 55 to 75Vac.

R/A step 6.3 [18] if no calibration and record
as left data in step 6.3 [19].
CALTBRATE UF relay 81-1B to tolerance specified in
step 6.3 [19]. A.) //“s—

RECORD as left data below.

As Left pick-up Frequency: 56 4782.
Setpoint: 57 Hz.
Acceptance Criteria: (56.95 to 57.05)

PR

H/A step 6.3 [20] if no calibration required and
record as left data in step 6.3 [21]

ADJUST frequency test set for normal/frequency to 60Hz
€ 120V and fault frequency to S6Bz @8 120Vac, ARD

CALIBRATE UF relay device 81-1B to tolerance specified
in step 6.3 [21].

*///hq/’

0204E/bsm
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6.4 Calibration of Underfrequency Relay 81-2A (continued)

[10]

VARY frequency of test set as necessary, AHD

RECORD "As Found" pick up frequency.

[11]

[12]

[13]

[14]

HOLD
POIRT

[15]

0204E/bsm

As Found pick-up Frequency: 5 .99 é Hz.

Acceptance Criteria: 57 Hz + 0.1 Hz (56.9 to 57.1Hz.)

ADJUST frequency test set for normal frequency of 60Hz
€ 120V and fault frequency of S6Hz @ 120Vac. - {-]//

HMEASURE, AWD EERCORD "As Found™ time delay for relay pick-up below.

As Found trip time: QLELA} msec.
Acceptance Criteria: 216 msec + 10 msec (206 to 226 msec.)
(13 cycles + 0.6 cycles (12.4 to 13.6 cycles)

BRE

DETERMIHE if relay time response was greater than 300 msec.

PREF

IF time in step 6.4 [12] exceeds 300 msec,
INITIATE a Test Deficlency THEA

PERFORM step 6.4 [15]. /L//ﬁ'—["i/

Step 6.4 [15] may be R/A if time did not exceed
300 msec in step 6.4 [12].

PERFORM engineering evaluation, AHD

IF FSAR table 7.2.1-5, item 17 was exceeded, (greater than 600
msec, 36 cycles, total loop response time) THER

DOCUMERT evaluation on Problem Evaluation Report.

v /7

Cognizant Engineer

]
]
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6.4 Calibration of Underfrequency Relay 81-2A (continued)
ROTE Steps 6.4 [16] and [17] test the undervoltage detector.

[16] ADJUST frequency test set output to 120 volts, AND

VERIFY UF relay picks up at approximately S6Hz. ( 3 [?E

[17] DECREASE frequency test set output voltage source as required
until relay drops out, THEHR

RECORD undervoltage detector drop out voltage.

Dropout Voltage: é (2 Vac.

Acceptance Criteria: 55 to 75Vac.

ERA”

ROTE R/A step 6.4 [18] if no calibration and record
as left data in step 6.4 [19].

[18] CALIBRATE UF relay 81-2A to tolerance specified in

step 6.4 [19]. | BEE ;\/ﬁ’/

[19] RECORD as left data below.

As Left pick-ap Frequency: Eé Q i Hz.

Setpoint: 57 Hz.

Acceptance Criteria: (56.95 to 57.05) &E )[E

ROTE H/A step 6.4 [20] if no calibration required and
record as left data in step 6.4 [2_].

[20] ADJUST freguency test set for normal/frequency to 60Hz
€ 120V and fault frequency to 56Hz € 120Vac, ARD

CALIBRATE UF relay device 81-2A to tolerance specified T\j /ZY/I
(

in step 6.4 [21].

| Attachment No. 17 shoor 2ot 33, |
| S e sl
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6.5 Calibration of Underfrequency Relay 21-2B (continued)
[10] VARY frequency of test set as necessary, AND
RECORD "As Found” pick up frequency.
As Found pick-up Frequency: Eéqqé Hz.
Acceptance Criteria: 57 Hz + 0.1 Hz (56.9 to 57.1Hz.)
[11] ADJUST frequency test set for normal frequency of 60Hz [\/
@ 120V and fault frequency of 56Hz & 120Vac.

[12] MEASURE, AND RECOED "As Found™ time delay for relay pick-up below.

As Found trip time: 2| 6 msec.
Acceptance Criteria: 216 msec + 10 msec (206 to 226 msec.)

(13 cycles + 0.6 cycles (12.4 to 13.6 cycles)

_BRE

[13] DETERMIEE if relay time response was greater than 300 msec.

[14] IF time in step 6.5 [12] exceeds 300 msec,
IRITIATE a Test Deficiency THEW

PERFORHM step 6.5 [15]. )‘//Af' G

RNOTE Step 6.5 [15] may be R/A if time did not exceed
300 msec in step 6.5 [12].

POINT
[15] PERFORM engineering evaluation, 2D

IF FSAR table 7.2.1-5, item 17 was exceeded, (greater than 600
msec, 36 cycles, total loop response time) THEH

DOCTMENT evaluation on Problem Evaluation Report.

V //‘T

Cognizant Engineer

- > -l
,f'; y J 5

Pl N0 . - i
SaN- EER-MS- TI28 ooy,




SQN " RRACTOR COOLANT Pmeer 1-SI-TDC-068-218.0
: ; UNDERYREQUENCY RELAY Rev. 2

Page 29 of 32

[0 ~fo %S

Date
6.5 Calibration of Underfrequency Relay 81-2B (continued)
BOTE Steps 6.5 [16] and [17] test the undervoltage detector.
[16] ADJUST frequency test set output to 120 volts, ARD
VERIFY UF relay picks up at approximately S6Hz. DDP

[17] DRCEERASE frequency test set ou

tput voltage source as required
until relay drops out, THEW

RECORD undervoltage detector drop out voltage.

Dropout Voltage: é z_ Vac.

Acceptance Criteria: 55 to 75Vac.

W7/

BOTE H/A step 6.5 [18] if no calibration and record

as left data in step 6.5 [19].

[18] CALIBRATE UF relay 81-2B to to

lerance specified in
step 6.5 [19].

erP M

[19] RECORD as left data below.

As Left pick-up Frequency: géé??é Hz.

Setpoint: 57 Hz.

Acceptance Criteria: (56.95 to 57.05) J2§153£Eiﬁ_

H/A step 6.5 [20] if no calibration required and
record as left data inp step 6.5 [21].

[20] ADJOST frequency test set for normal/frequency to 60Hz

€ 120V and fault frequency to 56Hz @ 120Vac, ARWD BU{P A/// )
CALIBRATE UF relay device

81-2B to tolerance specified
in step 6.5 [21]. (

[ Attoen 7 Sheer. 7 or 23]
i : JQW'EEBi”K‘IIQBL.OQ b
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[9] ADJUST voltage to approximately 120Vac on frequency test set. [4—
[10] VARY frequency of test set as necessary, AND

RECORD “As Found" pick up frequency.
As Found Pick-up Frequency: 56-97 Hz.
Acceptance Criteria: 57 Hz £ 0.1 Hz (56.9 to 57.1Hz.)

[11] ADJUST frequency test set for normal frequency of 60Hz ;
@ 120V and fault frequency of 56Hz @ 120Vac. Y

[12] MEASURE, AND RECORD "As Found® time delay for relay Pick-up below.

As Found trip time:_g 9.0. l msec.
Acceptance Criteria: 216 msec * 10 msec (206 to 226 msec.)
(13 cycles + 0.6 cycles (12.4 to 13.6 cycles)

[13] DETERMINE if relay time response was greater than 300 msec. N 0

[14] 1IF time in step 6.2 [12] exceeds 300 msec, f

INITIATE a Test Deficiency THEN

PERFORM step 6.2 [15]. [-—]/

NOTE Step 6.2 [15] may be N/A if time did not exceed
300 msec in step 6.2 [12]. -

HOLD
POINT

[15] PERFORM engineering evaluation, AND

IF FSAR table 7.2.1-5, item 17 was exceeded, (greater than 600
msec, 36 cycles, total loop response time) THEN

17 Gres 1O -F{est Director
SQU- EER-M S -TI28- ()i

DOCUMENT evaluation on Problem Evaluation Report.

151218/1-51-TDC-068-218.0 I6G83 . 3A3VNE3
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'.z
NOTE

[16]

(171

NOTE

(18]

[19]

ROTE

[20]

géti’;‘/;r“z

Calibration of Underfrequency Relay 81-1A (continued)

Steps 6.2 [16] and [17] test the undervoltage detector.
ADJUST frequency test set output to 120 volts, AND
VERIFY UF relay picks up at approximately 56Hz.

i

DECREASE frequency test set output voltage source as required
until relay drops out, THEN

RECORD undervoltage detector drop out voltage.

Dropout Voltage: 68- 2 Yac.
Acceptance Criteria: 55 to 75Yac.

N/A step 6.2 [18] if no calibration and record
as left data in step 6.2 [19].

CALIBRATE UF relay 81-1A to tolerance specified in
step 6.2 [19].
RECORD as left data below.
As Left Pick-up Frequency: 9 6.9 .

Setpoint: 57 Hz.
Acceptance Criteria: (56.95 to 57.05)

FyOR

N/A step 6.2 [20] if no calibration required and
record as left data in step 6.2 [21].

ADJUST frequency test set for normal/frequency to 60Hz
@ 120Y and fault frequency to 56Hz @ 120Vac, AND

CALIBRATE UF relay device 81-1A to tolerance specified
in step 6.2 [21]. (+—

151218/1-S1-T0C-068-218.0 1583 . TwaD
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6.3
[9]
[20]

[11}

[12]

[13]

[14]

HOLD
POINT

[15]

17

ADJUST voltage to approximately 120Vac on frequency test set. [1/
VARY frequency of test set as necessary, AND
RECORD "As Found® pick up frequency.

Calibration of Underfrequency Relay 81-1B (continued)

As Found Pick-up Frequency: 56-97  yz.
Acceptance Criteria: 57 Hz 0.1 Hz (56.9 to 57.1Hz.)

ADJUST frequency test set for normal frequency of 60Hz é
@ 120V and fault frequency of 56Hz @ 120Vac. e
HMEASURE, AND RECORD "As Found” time delay for relay Pick-up below.
As Found trip time: 230 '33 msec.

Acceptance Criteria: 216 msec * 10 msec (206 to 226 msec.)
(13 cycles = 0.6 cycies (12.4 to 13.6 cycles)

DETERMINE i relay time response was greater than 300 msec.

_gﬁZ)_

IF time in step 6.3 [12] exceeds 300 msec, /\,} 0
INITIATE a Test Deficiency THEN
PERFORM step 6.3 [15]. [-}”’ '

Step 6.3 [15] may be N/A if time did not exceed
300 msec in step 6.3 [12]. .

PERFORM engineering evaluation, AND

IF FSAR table 7.2.1-5, item 17 was exceeded, (greater than 600
msec. 36 cycles, total loop response time) THEN

DOCUMENT evaluation on Problem Evaluation Report. ]\[ R

Test Director
17 ’2. 33

SON- EEP- me-1I20 - Lo,
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26[47
te

6.3
NOTE

[16]

[17]

&

(18]

[19]

NOTE

[20]}

Calibration of Underfrequency Relay 81-18 (continued)

Steps 6.3 [16] and [17] test the undervoltage detector.

ADJUST frequency test set output to 120 voits, AND
VERIFY UF relay picks up at approximately 56Hz.

DECREASE frequency test set output voltage source as requiFé

until relay drops out, THEN
RECORD undervoltage detector drop out voltage.

Dropout Voltage: QQ b Vac.
Acceptance Criteria: 55 to 75Vac.

N/A step 6.3 [18] if no calibration and record
as left data in step 6.3 [19].

CALIBRATE UF relay 81-1B to tolerance specified in

As Left Pick-up Frequency: 5691 Hz.
Setpoint: 57 Hz.
Acceptance Criteria: (56.95 to 57.05)

N/A step 6.3 [20] if no calibration required and
record as left data in step 6.3 [21].

ADJUST frequency test set for normal/frequency to §CHz
¢ 120V and fault frequency to 56Hz @ 120Vac, AND

CALIBRATE UF relay device 81-1B to tolerance specified
in step 6.3 [21].

_ e —
s rinchment Mo. 1.2, sat L3 ot IS

. ah i Vi
Identliio-SQN-EER -MS-TZ2¥ - 0076
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step 6.3 [19]. ?2_77_
RECORD as left data below.
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6.4

[10]

[11]

12]

® .

[14]

y[]al.ﬁ"?
t
Calibration of Underfrequency Relay 81-2A (continued)

VARY frequency of test set as necessary, AND
RECORD "As Found® pick up frequency.

As Found Pick-up Frequency: D ©.97 Hz.
Acceptance Criteria: 57 Hz £ 0.1 Hz (56.9 to 57.1Hz.)

ﬁ}/‘_
ADJUST frequency test set for normal frequency of 60Hz

@ 120V and fault frequency of 56Hz @ 120Vac. [3—
MEASURE, AND RECORD °As Found" time delay for relay Pick-up below.

As Found trip time: _%_\g_._ﬂ_ msec.
Acceptance Criteria: 216 msec * 10 msec (206 to 226 msec.)
(13 cycles & 0.6 cycles (12.4 to 13.6 cycles)

BETERMINE if relay time response was greater than 300 msec.

IF time in step 6.4 [12] exceeds 300 msec, 6 0

INITIATE a Test Deficiency THEN N

PERFORM step 6.4 [15]. ['/ o

NOTE Step 6.4 [15] may be N/A if time did not exceed

POINT
[15]

300 msec in step 6.4 [12].

PERFORM engineering evaluation, AND

IF FSAR table 7.2.1-5, item 17 was exceeded, (greater than 600
msec, 36 cycles, total loop response time) THEN

BOCUMENT evaluation on Problem Evaluation Report. [\/ﬂ/

§ Attachment No._ﬁ’_Z,_:___?i;".-;;tv_"‘. 7 of 33 tor
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6.4 Calibration of Underfrequency Relay 81-2A (continued)

NOTE Steps 6.4 [16] and [17] test the undervoltage detector.

[16] ADJUST frequency test set output to 120 volts, AND
VERIFY UF relay picks up at approximately S6Hz.

[17] DECREASE frequency test set output voltage source as requi
until relay drops out, TMEN )

RECORD undervoltage detector drop out voltage.

Dropout Yoltage: ég -Q Vac.
Acceptance Criteria: 55 to 75Vac.

as left data in step 6.4 [19].

[18] CALIBRATE UF relay 81-2A to tolerance specified in
step 6.4 [19].

. NOTE N/A- step 6.4 [18] if no calibration and record

[19] RECORD as left data below.

As Left Pick-up Frequency: ,5 é, ﬂZ Hz.

Setpoint: 57 Mz.
Acceptance Criteria: (56.95 to 57.05)

TR R P

NOTE N/A step 6.4 [20] if no calibration required and
record as left data in step 6.4 [21].

[20] ADJUST frequency test set for normal/frequency to 60Hz
@ 120V and fault frequency to 56Hz @ 120Vac, AN®

CALIBRATE UF relay device 81-2A to tolerance specified l\-l/
in step 6.4 [21].

. . Attachment No T?%Sql'l::;r .
L A L2 of 52
j IdentifierSQN< £ER- WS> 77 26 0072
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6.5 Calibration of Underfrequency Relay 81-2B (continued)
[10] VARY frequency of test set as necessary, AND
RECORD "As Found” pick up frequency.

As Found Pick-up Frequency:évéfq'? Hz.
Acceptance Criteria: 57 Hz £ 0.1 Hz (56.9 to 57.1Hz.)

[11] ADJUST frequency test set for normal frequency of 60Hz
@ 120V and fault frequency of 56Hz @ 120Vac. - (=

[12] MEASURE, AND RECORD "As Found" time delay for relay Pick-up below.

As Found trip time: A%Q;]_ msec.
Acceptance Criteria: 216 msec £ 10 msec (206 to 226 msec.)
(13 cycles £ 0.6 cycles (12.4 to 13.6 cycles)

—5-521_

[13] DETERMINE if relay time response was greater than 300 msec.

INITIATE a Test Deficiency THEW
PERFORM step 6.5 [15].

NOTE Step 6.5 [15] may be N/A if time did not exceed
300 msec in step 6.5 [12].

[14] 1IF time in step 6.5 [12] exceeds 300 msec, Z‘ N D
Ll—

NoLD
POINT

[15] PERFORM engineering evaluation, AND

IF FSAR table 7.2.1-5, item 17 was exceeded, (greater than 600
msec, 36 cycles, total loop response time) THEN

DOCUMENT evaluation on Problem Evaluation Report. w_

Test Director

Pﬁachment NO.L l:;;—r::/é:)r::?_?i
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6.5 Calibration of Underfrequency Relay 81-2B (continued)

NOTE Steps 6.5 [16] and [17] test the undervoltage detector.

[16] ADJUST frequency test set output to 120 volts, AND

VERIFY UF relay picks up at approximately 56Hz.

[17] DECREASE frequency test set out
until relay drops out, TMEN

put voltage source as requi

RECORD undervoltage detector drop out voltage.

Dropout Voltage:

éQ.fo Vac.

Acceptance Criteria: 55 to 75Vac.

NOTE N/A step 6.5 [18] if no calibration and record

as left data in step 6.5 [19].

[18] CALIBRATE UF relay 81-2B to tolerance specified in

step 6.5 [19].

[19] RECORD as left data below.

As Left Pick-up Frequency:
Setpoint: 57 Hz.
Acceptance Criteria: (56.95 to 57.05)

52,32 Hz.

NOTE N/A step 6.5 [20] if no calibration required and
record as left data in step 6.5 [21].

[20] ADJUST frequency test set for normal/frequency to 60Hz
@ 120V and fault frequency to 56Hz @ 120Vac, AND

CALIBRATE UF relay device 81-2B to tolerance specified

in step 6.5 [21].

1s1218/1-S1-TDC-068-218.0
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