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St. Lucie - Units 1 and 2
10CFRS50.59 Safety Evaluation
Addition of Three Manual Isolation Valves within the RCGVS Process Vent Lines

ABSTRACT

During the 1995 Fall refueling outage for St. Lucie Unit 2, three 1" manual valves were installed in the
Reactor Coolant Gas Vent System (RCGVS) process lines (two manual valves on the Reactor head vent
line and one on the Pressurizer vent line). These locked-open globe valves were added to enhance
maintenance and/or test efforts associated with the primary solenoid-actuated vent valves and secondary
solenoid-actuated block valves in that system. Should solenoid valve rework become necessary at elevated
Reactor Coolant System (RCS) pressure and temperature, manual isolation of the RCGVS from the RCS
could be performed by closing these manual valves. A Minor Engineering Packzge (MEP) screened from
I0CFR50.59 was used to justify their inclusion into the system. A similar plant change is being planned

for Unit | dunng the 1996 Spring Refueling Outage. Valves will be identically located just upstream of
the primary solenoid valves.

A Company Nuclear Review Board Subcommittee review of the Unit 2 change package questioned the
need for a 50.59 evaluauon and a St. Lucie Action Report (STAR) was generated (see Reference 10.1).
Thus safety evaluation is written in response to this STAR. This evaluation will more formally assess the
safety significance of adding these three manual valves to the RCGVS and provide a generic review for
theur installation. This safety evaluation will be applicable to both St. Lucie nuclear units and will
supplement the engineenng justification for each unit’s plant change/modification package.

For thus evaluation, a review of the FSAR, the Technical Specificatons and the Design Basis Documents
(DBD) was again performed to determine any possible impact. The review demonstrates that the
proposed activity for installing manual valves in the Unit | RCGVS (and the previous related activity for
Unit 2) does not involve an unreviewed safety question or require a change to the Technical Specifications.

Since each concern posed by the 10CFR50.59 can be appropriately answered, prior NRC approval is not
required.

It 15 concluded that the installation of these isolation valves will have no affect on plant safety or operation.
The permanent valve additions to the RCGVS are acceptable from the standpoint of nuclear safety in that
it does not affect the original design basis nor impact the safe operation of the Plant. This evaluation has
indicated that these new valves provide a backup to the existing line valves and actually offer additional
system isolation capability. These modifications are considered to be a maintenance aid in the event that
RCGVS solenoid vent valves need replacement, refurbishment or additional testing at elevated RCS
pressure and temperature. Hence, these changes do not affect the primary safety-related function of the
RCGVS during post-accident situations or other secondary functions of the system.

The subject valves are located withun a Quality Group B. Seismic Category I portion of the piping system
and are designed to ASME Section [I1, Class 2. Therefore, this evaluation is classified as Safety-Related.
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1.0 PURPOSE OF CHANGE AND TECHNICAL DESCRIPTION

.1 Purpose of Change

The MEP's given by References 10.8, 10.9 and 10.10 were developed in support of St.
Lucie Plant maintenance activities to facilitate the procedures for replacement,
refurbishment or testing of the RCGVS sclenoid vent valves at hot operating conditions.
As part of these plant changes, manual locked-open isolation valves were added to the
process vent lines and simularly located within each St. Lucie unit (implemented via
Reference 10.9 for Unit 2 and propcsed in Reference 10.10 for Unit 1). These manual
valves were located just upstream of the primary solenoid-actuated vent control valves
(two manual valves on the Reactor head vent line and one on the Pressurizer vent line - sce
the sketches within Attachments 1 1.1 and 11.2). The purpose of this safety evaluation is
to more formally assess the safety significance for adding these manual 1solation valves to
the RCGVS process lines and provide a generic review for the acceptability of their
installation. As such, this safety evaluation will be applicable to both St. Lucie nuclear
units and will supplement the engineering justification for each unit's plant
change/modification package.

1.2 Technical Description
1.2.1 Solenoid-Actuated Control Valve Replacements

Small-bore piping is provided from the top of the Reactor and Pressurizer heads to enable
various vent functions. The RCGVS solenoid valves are configured with four upstream
vent valves in paralle! and three downstream block valves in paraliel for venting to either
the Quench Tank, Containrnent atmosphere or to the Contamment Sump. The primary and
secondary solenoid vent valves within the RCGVS for both St. Lucie units are defined as
the following (see Attachments 11.1 and 11.2 for seven system locations per unit):

St Lucie Unit No. Primary Solenoid Valve Tag Nos. Secondary Solenoid Valve Tag Nos.

l VIi4d],VIidd42 V1443 and V1444 V1445, V1446 and V1449

. V1460, V1461, V1462 and V1463 V1464, V1465 and V1466

These safety-related control valves are required to open after an accident to vent non-
condensible gases from the RCS. They may also operate duning normal plant startup and
shutdown to provide a vent path when filling or draining the RCS. The onginal valves in
both Units were installed with a seal-welded body-to-bonnet joint. The MEP’s of
References 10.8 and 10.10 evaluate the installation of replacement valves with a bolted
bonnet in each of the seven locations for Units | and 2, respecuvely. A change-out to the
bolted bonnet design was highly desirable as it will simplify maintenance efforts, reduce
related costs, increase valve life, and reduce the spare parts inventory requirements.
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Solenoid-Actuated Control Valve Replacements (continued)

During the Fall 1995 Unit 2 refueling outage, bolted bonnet valves were installed in the
primary solenoid valve locations. Other system design modifications were also
incorporated to achieve ease in maintaining the solenoid valves through procedure. One
such feature was the addition of manuai isolation valves upstream of the primary solenoid
valves for positive system isolation should valve maintenance be required at elevated RCS
pressure and temperature. The primary maintenance goal associated with the improvement

items was to facilitate both the solenoid valve removal/replacement and the remote test
efforts under those RCS conditions.

The Unit | MEP of Reference 10.10 addresses the long term design improvements that
evolved from the Unit 2 solenoid valve replacement effort (based on the problem report
of Reference 10.13). On this basis together with the lessons learned from the Fail 1995

Unit 2 outage work, the identical design improvements were incorporated into the Unit |
MEP for improved maintenance practices.

Manual Isolation Valve Additions

Should solenoid valve maintenance/testing become necessary at elevated RCS pressure and
temperature, the provision for adequate manual isolation of either the Unit | or Unit 2
RCGVS was not originally considered as part of the system design. Hence, the RCGVS
solenoid-operated valves could only be worked with the RCS depressurized or if the
upstream isolation valve did not leak. To facilitate maintenance under elevated RCS
pressure and temperature, the addition of manual valves in the RCGVS provides the
capability for dual, localized isolation of the Reactor and Pressurizer head vent lines for
personnel safety and ALARA purposes.

Currently on Unit 1, only one manual isolation valve (V1450) exists on the Reactor head
vent line and it is located just above the Reactor Cooling Shroud making access difficult.
Previous to the implementation of Reference 10.9 for Unit 2, two manual valves (V1212
and V1470) were installed but their location was near the Reactor head area. For the
RCGVS redesign effort which requires the dual isolation feature for each St. Lucie unit,
the scheme maintains two new manual valves (V1650 and V1651) to be located on the

process line just upstream of the primary solenoid vent valves along the west sidewall of
the Pressurizer.

Single valve isolation previously existed within the vent line from the Pressurizer on both
St. Lucie untts (via V1239). Since this valve is located within the Pressurizer cubicle and
approximately 5 feet above the head, it is considered to be fairly accessible to an operator.
Therefore, only one new valve is required to provide the desired dual isolation upstream
of the solenoid vent valves. This new manual valve (V1652) has been identified as part of
the RCGVS redesign and shall be located on the Pressurizer vent line adjacent to the same
west sidewall only at a higher elevation.

Per the redesign, all three 1" manual val »s in each unit will be in a normally locked-open
position to preclude inadvertent positio ing during power operation.
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1.2.2 Manual Isolation Valve Additions (continued)

Under current programmatic guidelines for small-size replacement valves, the
Anchor/Darling valve design will be used for the three new isolation valves. The manual
valves and associated piping are safety-grade and meet the same requirements as the RCS.
All piping is designated as Quality Group B, Seismic Class I, and designed to ASME
Section ITI, Class 2. As such, this evaluation is classified as Safety-Related.

2.0 REVIEW OF LICENSING REQUIREMENTS

References 10.2 through 10.5 present the licensing documents, i.e. FSAR and Technical
Specification, for the Unit | and Unit 2 RCGVS designs, and the applicable sections for review.
The discussions for each St. Lucie unit are identical. The major difference is the presentation of
the FSAR flow diagram; Unit | shows the RCGVS integrated onto the RCS flow diagram (see
Ul FSAR Figure 5.1-3 referenced from Ul FSAR Section 5.7) while Unit 2 depicts the RCGVS
in the RCS section as FSAR Figure 5.1-4b as well as on its own separate diagram (see U2 FSAR
Figure 9.3-7 from U2 FSAR Section 9.3.7). Redundancy is not required and one RCGVS figure
will be eliminawcd within the Unit 2 FSAR change package to avoid confusion with respect to
future FSAR updates. Figure 5.1-4b addresses an FPL referenced drawing and Figure 9.3-7 does

not show any reference drawing. Therefore, from a control standpoint, Figure 9.3-7 shall be
eliminated from the Unit 2 FSAR.

For simplicity and claiuy, the remainder of this evaluation will address the manual valve
additions generically for the Unit 1/Unit 2 RCGVS design. All statements, actions and
conclusions shall apply to both units.

2.1 ESAR Requuements

The basic purpose of the RCGVS is to remove the non-condensibles (prnmarily hydrogen) from
the RCS in a reasonable time penod over a wide range of reactor coolant pressure and temperature
dunng post-accident conditions. The affected RCGVS vent lines containing these three manual
valves are connected off the Reactor and Pressurizer heads. A technical review must be made to
ensure that these manual valves do not affect the onginal design function. Per the discussions in

FSAR, the RCGVS performs a safety-related function under post-accident conditions. This system
1s designed to perform the following:

I. The pnimary safety-related function of the RCGVS is to allow for remote venting of

the RCS wia the Reactor Vessel head vent or the Pressurizer steam space during post-
accident situations when large quantities of non-condensible gases may collect in these
hugh points. [Aside: A quality-related function appeanng in the DBD's of References
10.6 and 10.7 is to maintain the integnty of the RCGVS pressure boundary ]

As a secondary (not-nuclear safety) function, the RCGVS may also be used in normal RCS
venung procedures required for a plant outage.
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2.1 ESAR Regquirements (continued)

The FSAR figure which depicts the RCGVS flow diagram shows all existing, normally-open,
manual valves on the process verit path to be locked-open to effect these design bases.

Pertinent design criteria has been established with respect to the system flowrates, controls and
piping. The RCGVS parallel piping configuration assures redundancy for the RCS vent path and
flow restnicting orifices in each vent path limit excessive RCS mass loss in event of a line break.
Active components such as the solenoid valves are supplied with emergency power and are
designed for a single active failure; this active failure will not prevent venting to the Containment.
Vent controllability is available in the Control Room and all controls are designed to allow venting
under accident conditions. This system must be operable following all design basis events except
those requiring evacuation from the Control Room.

The RCGVS is not intended for use during normal power operation and administrative controls
are provided to minimize the possibility of inadvertent operation. Power is removed from all
solenoid control valves during normal plant conditions. During accident conditions, the RCGVS
will be operated as an on-off system to remove gas from the RCS. The volume of gas to be
removed is determuned by Reactor Vessel or Pressunzer monitoring and the venting time is
dependent upon this volume, RCS pressure and RCS temperature.

3.2 Technical Specificauon Requirements

The Techmical Specification ientifies the vent paths and necessary valving for ensuring the ability
to vent the RCS. At least one vent path consisting of two vent valves and one block valve
powered from emergency sources shall be operable and closed at locations from the Reactor

Vessel head and the Pressurizer steam space. The applicability i1s during plant operating Modes
| thru 4,

If one of these vent paths is inoperable, it must be restored to the operable status within 30 days,
or be in Hot Standby (HSB) within 6 hours and in Cold Shutdown (CSD) within the following 30
hours. If both RCS vent paths are inoperable, at least one path must be restored to the operable
status within 72 hours, or be in HSB within 6 hours and in CSD within the following 30 hours.
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TECHNICAL ANALYSIS OF EFFECTS ON SAFETY

In order to justify the use of the three new manual valves within the process vent lines of the
RCGVS. a reconciliation of the system and valve designs as well as the normal and post-accident
operative capabilities will be necessary.

3.1 RCGYS Sysiem Design Analysis
Key system design interfaces are presented below for review and analysis.
3.1.1 RCS Pressure Boundary

The ROGVS piping between both the Reactor and Pressurizer heads and the RCS
pressure boundary barrier valve, 1.€. the primary solenoid vent valves, is rated for
full RCS design pressure and temperature (2485 psig and 700 °F - see References
10.14 and 10.15). The manual valves will be located in between these components
and will have design rating in excess of these parameters (see Section 3.2.3 below)
The RCS pressure boundary will not be affected by the installauon of the three
manual valves. Hence, the piping/valving configuration given by this evaluation
does not alter the RCS pressure boundary and 1s compatible with the system
requirements

Seismic Qualification

The affected piping and supports have been ev aluated and found acceptable for the
additional weight of the valves (see Reference 10.16 and 10.17)

Leakage Control

To control leakage from fluid systems inside Containment, it 15 good practice 10
normally weld the components of the RCGVS into the piping system and minmize
the use of flanged connections where practical It follows that all installed valves
should be the packless-type to minumize leakage. However, there are many flanged
connections within the RCGVS to provide ease for routine maintenance efforts.
Additionally, the thres new manual valves will be welded into the system and they
will not be packless. Furthermore, all RCGVS valves which have been installed as
process, vent and drain valves are not the packless type. This conflicts with the

information that exists within the FSAR's of St. Lucie Unit | and Unit 2 (see
Sections $.7.3.3and 9.3.7.3.3)

The concepts of welded components and packless valves are system design features
and used where practical but they are not bona-fide system requirements
Sufficient equipment exists withun the Plant to monitor and detect leakage from the
RCS and connecting auxiliary fluid systems Additionally, the ASME Code (see
Reference 10.19) allows the usage of flanged connections and non-packless type
valves. As such, the FSAR will be changed to reflect the current St Lucie
installations. FSAR change packages are given as Attachments 11 3and 114
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RCGVS Sysiem Des o

3.1.4  Design Integration

A review of both the St. Lucie PASSPORT Active Safety Evaluations List and

DCTS did not locate any safety evaluations or outstanding change documents
which would affect the scope of this safety evaluation.

Manual Valve Design Analysis

Critical design parameters associated with the three new 1" manual globe valves have been
reconciled and are addressed below.

321 Code Requirements (including year and addenda)

Reference 10.18 specified ASME Section [II, 1977 Edition, Winter 1978 Addenda
(Reference 10.19) or any later code year/addenda up to and including that
approved by I0CFRS50.55a (Reference 10.20). These valves are
designed/manufactured to ASME Section I11, 1986 Edition, No Addenda. This
code year is approved by 10CFRS0.55a, Edition January |, 1992,

322 Code/Safety Classification

The valves are located within a Quality Group B (USAS B31.7) Class 2 portion
of the piping system (see References 10.14 thru 10.15 and 10.21 thry 10.24). The
Anchor/Darling valves being supplied are ASME Class | valves. In accordance
with ASME Section III, Subsection NCA-2134, valves classified as Class 2 or 3
in their Design Specifications (original construction) may be constructed and
stamped in accordance with the rules of Subsaction NB (Class 1). The ASME
Safety Class will be shown as Class 2 in TEDB (or other drawings such as the
P&ID, sometri, etc.) since the new installed valves are of a higher ASME Safety
Class. The ASME Safety Class shown in these documents will be retained to
indicate the mirumum ASME Safety Class requirement of the piping sysiem.

3.23 Design Pressure and Temperature

The ANSI pressure class of the Anchor Darling valves is ANSI 1878 standard
interpolated pressure class (see Reference 10.28). Review of the TEDB and the
piping 1sometrics of References 10.14 and 10.15 indicates that the system design
pressure and temperature are 2485 psig @ 700 °F. These valves are designed to
operate at 2705 psig @ 700 °F. Therefore, the pressure class of the manual valves
bounds the design and is acceptable.
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Ma nual Valve Design Analysis conunued)
324 Material

Reference 10.18 specifies acceptable materials for both St. Lucie auclear unts.
Due to ALARA concems associated with wear products of cobalt based materials
i contact with reactor coolant fluid, cobalt hard-facing has been restricted by FPL
(uniess no other hard-facing is available). The Anchor/Darling valves do not
employ cobalt hard-facing and the materials of construction meet the requirements
of Reference 10.18.

Pressure Drop

The C, , or flow coefficient for the Anchor/Darling valve 1s 8 (see Reference
10.28). Ths C, value imposes a negligible line loss with respect to the enture
system resistance. Review of the Reference 10.6 and 10.7 design basis documents
indicate that the vent rate is limited by the class break restncting orifices, and
addition of these valves will have no impact on the vent rate

Spatial Envelope

These manual valves will be located in an area on the west side of the pressunzer

that is open faced and have an end-to-end dimension of 5-1/2" (see Reference
10.28). Based on a review of the piping drawings of Reference 10.14 thru 10.15
as well as 10.25 thru 10.27, there 1s sufficient room for installauon and operation
f these valves

Procurement Level

The correct procurement classification for these manual globe valves in their
ASME Class 2 application is Procurement Class PC-1 and they have been
purchased accordingly to that requirement (see Reference 10.33)

RCGVS Operauve Capability

Operation of these new manual valves will be in accordance with the Technical
Specificatons for RCS vents. As stated in Section 2.2 of this evaluation, at least one
Reactor Coolant vent path consisung of two vent valves and one block valve powered
from emergency buses shall be operable and closed from both the Reactor Vessel head and
the Pressurizer steam space, while in Modes | through 4. The physical closing of a new
manual valve will isolate this RCS vent path. Thus, the requirements of Technical
Specifications must be evoked whenever one or more of these valves 1S 10 be closed
Therefore, 2 system requirement €Xists whereby these manual valves shall not be closed
except for the performance f approved RCGVS maintenance surveillance or tesung
activities. Furthermore, these manual valves shall be adminis rauvely locked open 10
preclude inadvernent positioning durnng normal power operat®




JPN-PSL-SEMS-%—(K‘;?
Revision 0
Page 12 of 20

KCG,YiQmmmﬁmm;uﬂmumm

The ability of the RCGVS to y-reiated or not-nuclear safety
functions as discussed in the above Section 2.1 is not affected by the installation of three
new manual globe valves. The intermediate pressure instrument, PI-1117 for Unit 1 (on

Attachment 11.1) and PI-1140 for Unit 2 (on Attachment 11 2), remains unchanged and
provides control room indication as well hat the primary solenoid

» these new valves provide a backup function to the
exisung line valves by offering additional RCGVS System isolation Capability.

Accordingly, the installation of these valves will not affect the RCGVS design basis or
Operauve functions
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1.2 Technical Description (continued)

1.2.2 Manual [solation Valve Additions (continued)

Under current programmatic guidelines for small-size replacement valves, the
Anchor/Darling valve design will be used for the three new isolation vaives. The manual
valves and associated pipmng are safety-grade and meet the same requirements as the RCS.
All piping is designated as Quality Group B, Seismic Class I, and designed to ASME
Section ITI, Class 2. As such, this evaluation is classified as Safety-Related.

REVIEW OF LICENSING REQUIREMENTS

References 10.2 through 10.5 present the licensing documents, i.e. FSAR and Technical
Specification, for the Unit | and Unit 2 RCGVS designs, and the applicable sections for review.
The discussions for each St. Lucie unit are identical. The major difference is the presentation of
the FSAR flow diagram; Unit | shows the RCGVS integrated onto the RCS flow diagram (see
Ul FSAR Figure 5.1-3 referenced from Ul FSAR Section 5.7) while Unit 2 depicts the RCGVS
in the RCS section as FSAR Figure 5.1-4b as well as on its own separate diagram (see U2 FSAR
Figure 9.3-7 from U2 FSAR Section 9.3.7). Redundancy is not required and one RCGVS figure
will be eliminated within the Unit 2 FSAR change package to avoid confusion with respect to
future FSAR updates. Figure 5.1-4b addresses an FPL referenced drawing and Figure 9.3-7 does

not show any reference drawing. Therefore, from a control standpoint, Figure 9.3-7 shall be
elimunated from the Unit 2 FSAR.

For simplicity and clarity, the remainder of this evaluation will address the manual valve
additions generically for the Unit 1/Unit 2 RCGVS design. All statements, actions and
conclusions shall apply to both units.

2.1 ESAR Requirements

The basic purpose of the RCGVS is to remove the non-condensibles (primarily hydrogen) from
the RCS in a reasonable time peniod over a wide range of reactor coolant pressure and temperature
dunng post-accident conditions. The affected RCGVS vent lines containing these three manuai
valves are connected off the Reactor and Pressurizer heads. A technical review must be made to
ensure that these manual valves do not affect the original design function. Per the discussions in
FSAR, the RCGVS performs a safety-related function under post-accident conditions. This svstem
1s designed to perform the following:

i. The pnmary safety-related function of the RCGVS is to allow for remote venting of
the RCS wia the Reactor Vessel head vent or the Pressurizer steam space during post-
accident situations when large quantities of non-condensible gases may collect in these
ugh pownts. [Aside: A quality-related function appearing in the DBD's of References
10.6 and 10.7 1s to maintain the integnity of the RCGVS pressure boundary.)

o

As a secondary (not-nuciear safety) function, the RCGVS may also be used in normal RCS
venung procedures required for a plant outage.



2.1 ESAR Reguirements (continued)

The FSAR figure which depicts the RCGVS flow diagram shows all existing, normally-open,
manval valves on the process vent path to be locked-open to effect these design bases.

Pertinent design criteria has been established with respect to the sysiem flowrates, controls and
piping. The RCGVS parallel piping configuration assures redundancy for the RCS vent path and
flow restricting orifices in each vent path limit excessive RCS mass loss in event of a line break.
Acuve components such as the solenoid valves are supplied with emergency power and are
dzsigned for a single active failure, this active failure will not prevent venting to the Containment.
Vent controllability 1s available in the Control Room and all controls are designed to allow venting

under accident conditions. This syste m must be operabis following all design basis events except
those requinng evacuation from the Control Room.

The RCGVS is not intended for use during normal power operation and administrative controls
are provided to minimize the possibility of inadvertent operation. Power 1. removed from all
solenoid control valves duning normal plant conditions. Dunng accident conditions, the RCGVS
will be operated as an on-off system to remove gas from the RCS. The volume of gas to be
removed is determuned by Reactor Vessel or Pressurizer monitoring and the venting time is
dependent upon this volurne, RCS pressure and RCS temperature.

5 9 Technical Specificauon Requirements
- -

The Technical Specification identifies the vent paths and necessary valving for ensuring the ability
to vent the RCS. At least one vent path consisting of two vent valves and one block valve
powered from emergency sources shall be operable and closed at locations from the Reactor

Vessel head and the Pressurizer steam space. The applicability 1s during plant operating Modes
I thru 4

If one of these vent paths 1s inopera. © , it must be restored to the operable status within 30 days,
or be in Hot Standby (HSB) within 6 hours and in Cold Shutdown (CSD) within the following 30
hours. If both RCS vent paths are inoperable, at least one path must be restored to the operable
status within 72 hours, or be in HSB within 6 hours and in CSD within the following 30 hours.
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TECHNICAL ANALYSIS OF EFFECTS ON SAFETY

In order to justify the use of the three new manual valves within the process vent lines of the
RCGVS, a reconciliation of the system and valve designs as well as the normal and post-accident
operative capabilities will be necessary.

3.1 RCGVS System Design Analysis
Key system design interfaces are presented below for review and analysis.

3.1.1 RCS Pressure Boundary

The RCGVS piping between both the Reactor and Pressurizer heads and the RCS
pressure boundary barrier valve, i.e. the primary solenoid vent valves, is rated for
full RCS design pressure and temperature (2485 psig and 700 T - 222 Refarences
10.14 and 10.15). The manual valves will be located in between these components
and will have design rating in excess of these parameters (see Section 3.2.3 below).
The RCS pressure boundary will not be affected by the installation of the three
manual valves. Hence, the piping/valving configuration given by this evaluation

does not alter the RCS pressure boundary and is compatible with the system
requirements.

3.1.2  Seismic Qualification

The affected piping and supports have been evaluated and found acceptable for the
additional weight of the valves (see Reference 10.16 and 10.17),

3.1.3 Leakage Control

To control leakage from fluid systems inside Containment, it is good practice to
normally weld the components of the RCGVS into the piping system and minimize
the use of flanged connections where practical. It follows that all installed valves
should be the packless-type to minumuze leakage. However, there are many fianged
connections withun the RCGVS to provide ease for routine maintenance efforts.
Additionally, the three new manual valves will be welded into the system and they
will not be packless. Furthermore, all RCGVS valves which have been installed as
process, vent and drain valves are not the packless type. This conflicts with the
informauon that exists within the FSAR's of St. Lucie Unit | and Unit 2 (see
Sections 5.7.3.3 and 9.3.7.3.3).

The concepts of welded components and packless valves are system design features
and used where practical but they are not bona-fide system requirements.
Sufficient equipment exists within the Plant to monitor and detect leakage from the
RCS and connecting auxihiary fluid systems. Additionally, the ASME Code (see
Reference 10.19) allows the usage of flanged connections and non-packless type
valves. As such, the FSAR will be changed to reflect the current St Lucie
installations. FSAR change packages are given as Attachments !1.3 and 11.4.
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3.1.4 Design Integration

A review of both the St. Lucie PASSPORT Active Safety Evaluations List and
DCTS did not locate any safety evaluations or outstanding change documents
which would affect the scope of this safety evaluation.

Manual Valve Design Analysis

Critical design parameters associated with the three new 1" manual globe valves have been
reconciled and are addressed below.

321 Code Reguirements (including year and addenda)

Reference 10.18 specified ASME Secuion III, 1977 Ediuon, Winter 1978 Addenda
(Reference 10.19) or any later code year/addenda up to and including that
approved by |0CFRS50.55a (Reference 10.20). These valves are
designed/manufactured to ASME Secuon [II, 1986 Edition, No Addenda. This
code year is approved by 10CFR50.5%a, Edition January |, 1992.

322 Code/Safery Classification

The valves are located within a Quality Group B (USAS B31.7) Class 2 portion
of the piping system (see References 10.14 thru 10.15 and 10.21 thru 10.24). The
Ascuul/Darling valves heing supplied are ASME Class | valves. In accordance
with ASME Secuon [I1, Subsection NCA-2134, valves classified as Class 2 or 3
in their Design Specifications (onginal construction) may be constructed and
stamped in accordance with the rules of Subsection NB (Class 1). The ASME
Safety Class will be shown as Class 2 in TEDB (or other drawings such as the
P&ID, sometnc, etc.) since the new installed valves are of a higher ASME Safety
Class. The ASME Safety Class shown in these documents will be retained to
indicate the minimum ASME Safety Class requirement of the piping system.

3.2.3 Design Pressure and Temperature

The ANSI pressure class of the Anchor Darling valves 1s ANS] 1878 standard
interpolated pr ssure class (see Reference 10.28). Review of the TEDB and the
piping isometrics oi References 10.14 and 10.15 indicates that the system design
pressure and temperat. re are 2485 psig @ 700 °F. These valves are designed to
operate at 2705 psig @ 700 °F. Therefore, the pressure class of the manual valves
bounds the design and is acceptable.
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3.24 Material

Reference 10.18 specifies acceptable materials for both St. Lucie nuclear units.
Due to ALARA concerns associated with wear products of cobalt based materials
in contact with reactor coolant fluid, cobalt hard-facing has been restricted by FPL
(unless no other hard-facing is available). The Anchor/Darling valves do not

employ cobalt hard-facing and the materials of construction meet the requirements
of Reference 10.18.

32.5 Pressure Drop

The C, , or flow coefficient for the Anchor/Darling valve is 8 (see Reference
10.28). Ths C, value imposes a negligible line loss with respect to the entire
system ressstance.  Review of the Reference 10.6 and 10.7 design basis documents
indicate that the vent rate is limited by the class break restricting orifices, and
addiuon of these valves will have no impact on the vent rate.

3.2.6 Spatial Envelope

These manual valves will be located in an area on the west side of the pressurizer
that 1s open faced and have an end-to-end dimension of 5-1/2" (see Reference
10.28). Based on a review of the piping drawings of Reference 10.14 thru 10.15

as well as 10.25 thru 10.27, there is sufficient room for installation and operation
of these valves.

a3
2
~J

Procurement Level

The correct procurement classification for these manual globe valves in their
ASME Class 2 application is Procurement Class PC-1 and they have been
purchased accordingly to that requirement (see Reference 10.33).

RCGVS Operative C .

Operation of these new manual valves will be in accordance with the Technical
Specifications for RCS vents. As stated in Section 2.2 of this evaluation, at least one
Reactor Coolant vent path consisung of two vent valves and one block valve powered
from emergency buses shall be operable and closed from both the Reactor Vessel head and
the Pressunizer steam space, while in Modes | through 4. The physical closing of 2 new
manual valve will isolate this RCS vent path. Thus, the requirements of Technical
Specificaions must be evoked whenever one or more of these valves is to be closed
Therefore, a system requirement exists whereby these manual valves shall not be closed
except for the performance of approved RCGVS maintenance, surveillance or testing
activities. Furthermore, these manual valves shall be administrauvely locked open to
preclude inadvenient positioning duning normal power operation
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RCGVS Operaiive Capabil |

The ability of the RCGVS to perform its intended quality-related or not-nuclear safety
functions as discussed in the above Section 2.1 is not affected by the installation of three
new manual globe valves. The intermediate pressure instrument, PI-1117 for Unit 1 (on
Attachment 11.1) and PI-1140 for Unit 2 (on Attachment 11.2), remains unchanged and
provides control room indication as well as an alarm to assure that the primary solenoid
vent valves are not leaking. As discussed above, the new manual valves will be locked-
open in order to provide the necessary vent path. Section 3.2.5 (above) has shown that the
modified RCGVS vent paths will remain unrestricted and the vent flowrate through both
vent lines will not be affected. Also, these new valves provide a backup function to the
exising line valves by offering additional RCGVS System isolation capability.

Accordingly, the installauon of these valves will not affect the RCGVS design basis or
operative functions.
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EFFECT ON TECHNICAL SPECIFICATIONS

Since the new manual valves have been designated as hiving a locked-open requirement during
normal plant operating modes, there will be no impact on the ability to meet the Technical
Specification denoted above. It is noted that prior to implementing the aforementioned plant
changes associated with these new manual valves, locked-cpen valves (V1450 and V1239 for Unit
1, V1212, V1470 and V1239 on Unit 2) already exist in each of the Reactor and Pressurizer
process vent paths just upstream of the primary solenoid vent valves.

Other St. Lucie operating, off-normal and emergency p ant procedures must be revised per this
safety evaluation and per the MEP that installs the three rnanual isolation valves. As a minimum,
this includes the FPL procedures of References 10.31 and 10.32. These plant procedures provide
the instructions for placing valves, locks and switches under administrative control when that
component is critical to the safety of personnel or equipment. Administrative control means that
the component shall not be cperated without specific authorization. The device for all locked
valves shall be such that it prev:nts significant rotation of the handwheel. The new manual valves
will be placed within Appendix E of Reference 10.31 and 10.32 entitled “Containment and Shield

Building Integrity Valve List” where the locked-open valves (mentioned in the previous paragraph)
currently exist. )

With the planned documentation changes and associated valve lock put in place, no changes are
required within the Plant Technical Specificatons.

FAILURE MODES AND EFFECTS ANALYSIS/HUMAN FACTORS ANALYSIS

A physical plant modification is required as a result of the need for additional system isolation
valves. Also, these desired changes require the updating of the FSAR drawing which depicts the
system configuration. However, based on the conclusions of Section 3.0 above, there are no new
falure modes or system interactions as a result of this evaluation. This safety evaluation justifies
the acceptability of modifying the RCGVS vent path valve arrangement.

Thus safety evaluation does not involve any changes to the Control Room or Alternate Shutdown
Panels nor impose any new operator actions other than verifying that the locked-open feature
exists per admunistrative procedures. Hence, a human fictors review is not required.
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UNREVIEWED SAFETY QUESTION DETERMINATION

The Code of Federal Regulations, Title 10, Chapter 50.59, allows holders of a license authorizing
operation of a utilization facility to make changes in the facility and procedures as described in the
Safety Analysis Report (SAR) and to conduct tests or experiments not described in the SAR
without prior NRC approval provided the proposed changes, tests or experiments involve neither
a change to the Technical Specifications (incorporated in the license) nor an unreviewed safety
question.

As defined in 10CFR50.59, an unreviewed safety question exists if: (i) the probability of
occurrence or the consequences of an accident or malfunction of equipment important to safety
previously evaluated in the SAR may be increased, or (ii) a possibility for an accident or
malfunction of a different type than any previously evaluated in the SAR may be created, or (iii)
the margin of safety as defined in the basis for any Technical Specification is reduced.

In accordance with 10CFR50.59, the following evaluation serves to determine whether the
permanent installation of the three RCGVS manual valves as evaluated in this safety evaluation
constitutes an unreviewed safety question or requires a change to the Technical Specifications.
Based on the comparison review of licensing documents in the above Section 2.0, all
statements, actions and conclusions shall apply to both units.

6.1

The primary purpose of the subject manual valves is to isolate the RCS fromi the RCGVS
solenoid vent valves to allow maintenance under elevated RCS pressure and temperiture.
The addition of manual valves in the RCGVS provides the capability for dual, iocalized
isolation of the Reactor and Pressurizer head vent lines for personnel safety and ALARA
purposes during thus maintenance effort. Each mianual valve will have 1 lock-open system
requirement to assure that the vent path cannot be isolated during plant operating modes.
As stated in Section 3.0 above, rianual valves are seismically-qualified and will not inhibit
the operative capabilities of the RCGVS. Thus, the performance ability of downstream
solenoid valve vent valves (which are required after an accident) will not be affected by the
placement of manual valves in the two vent lines.

These manual valves are considered as passive devices and are rot relied upon to perform
any safety-related, acuve function. The wstallation of new valves into the system is further
accepted since they are designed to the same codes and standards as the existing RCGVS
piping. Accordingly, these new valves are designed to maintain the RCS pressure
boundary and ensures that the probability of an accident is not increased. Since the
proposed valving configuration does not affect any accident mitigating components of the
RCGVS, the probability of occurrence of an accident previously evaluated in the SAR will
not be increased.
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Does the proposed change increase the consequences of an accident previously evaluated
m Ihﬂ SAB')

“vhe addition of manual valves in the RCGVS process vent lines has been evaluated without
any negative effects on the system. The design of the manual valves is satisfactory with
respect to the service requirements. RCGVS venting operations will not be impacted in
the post-accident situation. As long as the valves are locked open during normal plant
operating modes, their presence in the lines cannot impair the ability to vent off the high-
point gases in the RCS following an accident. Based on the above and the analysis
presented in Section 3.0 of this safety evaluation, the addition of the three subject manual
valves will not increase the consequence of an accident previously evaluated in the SAR

Duss the proposed change increase e ] . Imwwml L in the SAR?

There is no change to the process line function, length, routing or supports. Therefore, the
original design basis for the two RCS vent lines i1s maintained. System operation and
component functionality will not be affected by the addition of three manual valves. No
new fallure modes for active equipment are introduced by the new valving configuration.
RCGVS active equipment, which includes the primary and secondary solenoid vent valves,
will remain operable and be capable of RCS post-accident venting in accordance with
Technical Specification requirements. No other existing RCGVS equipment that is
important to safety has been affected by the addition of these three manual valves. These
manual valves will not alter the function of this equipment and will not increase the
probabulity of their failure. With respect to a malfunction of the manual valves themselves,
it is highly unlikely since they are passive devices in the line.

The affected piping and new manual valves within the RCGVS have been specified at the
RCS design pressure and temperature; hence, the RCS pressure boundary integrity will
contmue to rernain intact. The installation of three valves in this portion of the RCS vent
lines will actually enhance the ability to manually 1solate the RCS in the event of a vent line
break further downstream. Thus, based on all the above. the probability of occurrence of

a malfuncuon of equipment important to safety previously evaluated in the SAR will not
be increased.

The manual valve addiuons will not change the design, safety class or safety functions of
the system and no new fallure modes have been created. Since the ability to vent the RCS
tugh spots duning a post-accident event 1s maintained via the solenoid control valves, the

potential for worsenung the consequences of equipment malfunctions due to manual valve
additions will be held in check.

The only other accident consequences that could be affected by this new valve scheme are
those from a pipe rupture or seismic event. However, these valves are designed to Seismic
Class I and the piping systemn remains seismically-qualified per the statement in Section
3.1.2 above. Pipe stress cakulations were performed due to the weight increases and have
shown that the structures, systems and components will continue to meet original design
critena and limuts in compliance with the FSAR.
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Continued

These new valves are designed to maintain the RCS pressure boundary. Should a failure
of a subject manual valve be postulated, it could lead to @ small-break LOCA inside
Containment. However, this failure cannot produce a consequence that is not bounded by
existing accident analysis since the system’s flow restricung orfices (which limts
blowdown flow from the break) are located upstream of the new valves. As such, the
RCGVS will continue to maintain its critical function as given in the Technical
Specifications and no changes to the Technical Specifications will be necessary.

It is concluded that the new manual valves will neither affect nor change to the condition
of the RCS or RCGVS and equipment within these systems can still be used in mitigating
the consequences of an accident. As a result, the safety analysis will not be affected.
Therefore the consequences of a malfunction of equipment important to safety previously
evaluated in the SAR are not increased.

The addition of new manual valves in the RCS vent lines does not change the operation of
the RCGVS. Furthermore. no new hazards or failure modes have been identified that
could be postulated to cause an accident different from any previously analyzed in the
FSAR. The valving configuration does not add or affect any equipment capable of
initiating an accident. Since no RCGVS design basis changes have resulted from the valve
additions and s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>