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Question 09.02.02-91:
Follow-up to RAI 174, Question 9.2.2-45:

The safety chilled water system (SCWS) must be capable of removing heat from structures,
systems and components (SSCs) important to safety during normal operating and accident
conditions over the life of the plant in accordance with general design criteria (GDC) 44
requirements. Under seismic or post-accident conditions where demineralized water may be
unavailable for safety chilled water system (SCWS) makeup, the expansion tanks should
contain sufficient water volume to assure reliable system operation without makeup for at least
seven days. The Final Safety Analysis Report (FSAR) does not discuss expansion tank
capabilities in the event of a makeup source interruption.

a. Describe the bounding system leak rate that is assumed during normal operating and
accident conditions, the bases for these assumptions, and the number of days of
operation that the expansion tank is sized for should the makeup source be unavailable.

b. Describe the treatment of these line with regard to expansion tank capabilities, and the
routing of the nitrogen relief valves to safe areas for discharge. Verify hose connections
are safety related and seismic at the interface of the pump suction.

Based on the staff’s review of the applicant’s response to RAI 9.2.2-45 (ID1810/6782) AREVA
#174 Supplement 4 and audit conducted on October 27, 2009, the following items were
determined as unresolved and therefore need to be further addressed and resolved by the
applicant.

With regards to part (a), the applicant responded that a seismically qualified makeup source will
be used to feed the SCWS and satisfy NRC Standard Review Plan Section 9.2.2, Section 3C
requirements for makeup water in closed loop cooling systems but did not modify Tier 1
drawings to show this connection stating that the connection does not perform a significant
safety function. The staff requests the applicant provide amplifying information to support this
conclusion.

In addition, the applicant stated that SCWS expansion tank sizing details will be developed later
in the design process noting that expansion tank sizing and internal volume determination are
dependent on several factors. Provide a commitment that the Initial Plant Test Programs in
FSAR Chapter 14 contains requirements to confirm that the expansion tank sizing and internal
volume determination are acceptable.

The information described above is required by the staff in order to complete their review.

Consequently, this item will remain open-pending submittal of the requested information and a
schedule for providing this information needs to be established.

Response to Question 09.02.02-91:

In response to part (a), the primary means to satisfy NRC Standard Review Plan Section 9.2.2,
Section 3C requirements for 7 day makeup water in closed loop cooling systems in the SCWS,
will be the retention of a 7 day reserve volume in the SCWS expansion tank. The 7 day reserve
volume will exceed the total of the nominal valve leakage rate identified by ASME QME-1 and
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allow margin for valve stem packing, pump seal, tank diaphragm, and any remaining undefined
leakage.

ASME QME-1 identifies a nominal valve leak rate of 0.6 in.*’hr/NPS of nominal valve size. The
following table summarizes the equivalent volume from a total train leakage to accommodate 24
hour 7 day leakage at a rate equivalent to 0.6 in®hr/NPS nominal valve size.

Leakage Rate (ASME QME-1-2007 Nominal
Rate for Valves)

(2) 6” Valves (gal/hr) 0.031
Pump Seals (gal/hr)* 0.050
Valve packing and miscellaneous (gal/hr)* 0.050
Train Total (gal/hr) 0.131
Train Total (gal/day) 3.144
7 Day Required Volume (gallons) 22

* based on engineering judgment

The SCWS Cross-Tie valves are considered for post-seismic leakage and are included in the
IST program. These valves will be tested in accordance with the ASME OM Code, ISTC-3630
(e) which states, “leakage rate measurements shall be compared with permissible leakage rates
specified by the plant Owner for a specific valve or valve combination.” Per the ASME OM
Code, these valves will be stroke tested quarterly and leak tested every 24 months. The IST
program includes pre-service testing to establish baseline criteria for these valves, therefore
additional testing will not be included in Chapter 14. Leak rate verification will be included in
Tier 1 ITAAC (FSAR Section 2.7.2). The leak test differential pressure across the shut cross-tie
valves will be established between a normal operating train with pumps in operation and a
shutdown train with pumps secured.

To account for the potential for these valves to leak more than expected, each SCWS
expansion tank is designed to include a minimum water volume of 100 gallons to accommodate
potential system leakage for 7 days continuous for 24 hours with no makeup source in post-
seismic conditions. This reserve volume of 100 gallons per train allows the system to
accommodate a per train leakage of 0.595 gallons per hour (14.28 gallons per day) continuous
for 24 hours per day for 7 days in the event that normal Demineralized Water makeup is not
available. A review of operating experience has confirmed low leakage valves have been
installed with seat leakage values maintained below the allowed leakage values for this SCWS
expansion tank volume.

The SCWS system is designed with redundant pressure indication for each expansion tank.
The pressure indication is transmitted to the MCR which provides the operators with the ability
to retrieve trending data on expansion tank pressure and volume equivalent in real time and the
ability to realize when 7 day train leakage is trending near a threshold value. This provides the
operators the ability to take corrective action prior to exceeding the maximum allowed 7 day
train leakage. The use of existing pressure indication at top (N, side) and bottom of the tank
(water side) can provide a differential in equivalent inches of water.
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The total SCWS expansion tank volume is 310 gallons (41.4 ft°) of which the level at
approximately half the tank volume or 155 gallons (20.7 ft°) is considered the normal maximum
fluid volume. The remaining half of the tank is pressurized nitrogen. The volume between the
maximum and minimum normal operating volume is 25 gallons. A margin of 20 gallons is
provided between the Min-1 alarm and the beginning of the 7 day reserve. The SCWS
expansion tank fluid volumes and the relative set points are shown below.
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Volume | Volume
of Fluid | of Fluid

Setpoint Discussion (ft)) (gal)
Relief
"~ Valve Relief valve for expansion tank opens to relieve Normal Max +10 gal
Setpoint | high pressure. margin 22.0 165
Alarm Audio and Visual alarm in Main Control Room Normal Max +5 gal
Max-1 actuates to alert operators of high pressure. margin 214 160
Maximum water volume the tank should reach
Normal | when the system is properly filled and the
Max maximum thermal expansion is present. Tank half full 20.7 155
Minimum water volume the tank should reach
Normal when the system is properly filled and the 25 gal thermal
Min minimum thermal expansion is present. range 17.4 130.0
Audio and Visual alarm in Main Control Room
actuates to alert operators of low water volume.
Alarm Operators initiate makeup from normal Normal Min -5 gal
Min -1 Demineralized water source. margin 16.7 125.0
Audio and Visual alarm in Main Control Room
actuates to alert operators of lowest water
volume. Operators start the second train and
Alarm close Cross-tie valves and each division operates | Normal Min -10 gal
Min-2 independently. margin 16.0 120.0
Start 7 Day | Tank holds enough water for 7 day leakage Normal Min -25 gal
Supply supply and a small margin. margin 14.0 105.0
End 7 Day | 7 day leakage supply has been used. A 5 gallon
Supply margin of water is left in the tank. 5 gal left in tank 0.7 5.0
Audio and Visual alarm in Main Control Room
actuates to alert operators. Causes the pumps
and chillers in the system/train to auto trip due to
Alarm low system pressure. If possible operators start
Min-3 the opposite train. Tank empty 0.0 0.0

Response to RAI 356 Question 09.02.02-86 added Tier 2, FSAR Table 9.2.8-3 instrument
indication display locations, input to a process computer and/or alarm and automatic actuation
functions, for instruments on Tier 2, FSAR Figure 9.2.8-1.

A TS Surveillance will be added to verify that SCWS train leakage is less than .5 gallons per

hour with a frequency: of once per 24 months.

For defense in depth each SCWS expansion tank will maintain a post-seismic emergency
makeup spool piece connection for water supply from the Seismic Il Fire Water Distribution
System inside the Nuclear Island. The Fire Water Distribution System is designed to remain
functional after a SSE (Refer to FSAR Tier 2 Section 9.5.1.2.1).
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FSAR Impact:

FSAR Tier 2 Section 9.2.8.2.2 will be revised to add requirements for makeup
storage in the expansion tank as indicated in the attached mark-ups.

FSAR Tier 2 Section 9.2.8.3.2 will be revised to add requirements for a defense
in depth post-seismic emergency makeup spool piece connection for water
supply from the Seismic Il Fire Water Distribution System inside the Nuclear
Island.

FSAR Tier 2 Section 9.2.8.6 will be revised to clarify wording that on a Min-2
expansion tank pressure that operators close the Cross-tie valves and start the
second train allowing each division to operate independently.

FSAR Tier 2 Section 9.2.8.5 will be revised to add leak testing and trending.

FSAR Tier 2 Section 9.5.1.1 will be revised to add a defense in depth post-
seismic emergency 7 day makeup from the Fire Water Distribution System.

FSAR Tier 2 Section 14.2.12.6.2 Safety Chilled Water System (Test #052) will be
revised to include requirements to confirm that the expansion tank sizing and internal
volume determination are acceptable.

FSAR Tier 2 SR 3.7.9.3 will be added for TS bases

FSAR Tier 1 Section 2.7.2 and Table 2.7.2-3
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Insert 1

The SCWS diaphragm expansion tank will contain a reserve volume for 7 days of normal
SCWS leakage. The leakage rate for each Cross-tie Supply and Return valve is 3.6
in%hr. Valve leakage is based on ASME QME-1 that identifies a nominal valve leak rate
of 0.6 in.*’hr/NPS of nominal valve size. The 7 day leakage volume also includes
leakage of 0.1 gal /hr for valve stem packing, pump seal, tank diaphragm, and any
remaining undefined leakage.

Each SCWS expansion tank will include a minimum water volume of 100 gallons to
accommodate potential system leakage for 7 days continuous for 24 hours with no
makeup source in post-seismic conditions of 0.5 gal/hr.

Insert 2
SR 3.7.9.3

Verifying SCW train leakage is within limits assures an adequate volume of water is
maintained for each SCW train for 7 days in post-seismic operation with no make water
source available. The 24 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a unit outage. Operating experience
has shown that these components usually pass the Surveillance when performed at the
24 month Frequency. Therefore, the Frequency is acceptable from a reliability
standpoint.

The leakage value of 0.5 gallons per hour considers the worst case pressure difference
between one operating SCW train with the SCW Cross-tie Supply and Return valves
closed and the opposite SCW train shutdown. The leak test differential pressure across
the closed cross-tie valves will be established between a normal operating train with
pumps in operation and a shutdown train with pumps secured. This alignment would
result in the greatest potential seat leakage across the isolated valves. If the train
leakage surveillance is not within allowable limits for a SCW train, that train and the
opposite train will be declared inoperable. The duration of SR 3.7.9.3 test should be
long enough for the installed instrumentation to accurately measure the system losses
with considerations to environmental changes in temperatures effecting the thermal
contraction and expansion of water in the SCWS.

Insert 3

7.6 | The SCWS expansion tank Tests and analysis SCWS expansion
maintains a reserve volume will be performed to tank maintains a

to accommodate system verify that the SCWS | reserve volume of 100
leakage for 7 days expansion tank gallons to
maintains a reserve accommodate system
volume to leakage for 7 days

accommodate system
leakage for 7 days.
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Insert 4

7.6 The SCWS expansion tank maintains a reserve volume to accommodate system
leakage for 7 days

Insert 5

3.10 Verify Expansion tank operating parameters and performance

3.10.1 Operating pressure retained in the normal band with temperature changes from
high to low.

3.10.2 Alarm set points

3.10.3 SCWS pressure leak rate

3.10.4 Operating Train Auto trips on expansion tank Min-3 pressure

Insert 6

Each SCWS expansion tank will maintain a defense in depth post-seismic emergency
manual makeup spool piece connection to a seismic makeup water source for 7 day
water supply from the Seismic Il Fire Water Distribution System inside the Nuclear
Island. The seismic makeup connection is shown on Figure 9.2.8-1. The Fire Water
Distribution System is designed to remain functional after a SSE as described in Section
9.5.1.2.1.

Insert 7

Provide backup water supply to the SCWS expansion tanks after seismic event (post 7
days)

Insert 8

The SCWS expansion tank pressure indication is transmitted to the MCR for the
provision of real time trending data on expansion tank pressure and volume equivalent
to identify leakage. This provides the operators the ability to take corrective action prior
to exceeding the maximum allowed 7 day train leakage. The pressure differential in
equivalent inches of water is obtained from the pressure indication at the top and bottom
of the tank.

Surveillance Requirement 3.7.9.3 is written to verify SCWS train leakage on a 24 month
frequency. Plant procedures and controls associated with SR 3.7.9.3 and leakage
trending will be implemented by the COL applicant.
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2 Fluctatons in the supplied elecrical frequency,

» Tnereased pipe roughmess due w aging and fouling,

& Fouled debris fBrevs, ) RAI 358, Q 099,01

& Magimum pressure drop through the system heat ssrhengers

» MNintmum warer level in the expansion tank considers nee posidve suction head
prevent cavitadon of the SCW'S pumip and prevent vorzex effects.

Detenmitation of the dscharge head of the pumps is based on dynzmmie pressuze losses
and head losses of the mechanicsl equiprment of the associated SCWS ac tidl load
n?eraﬂnn. '

Air-Cocled Chiller Refrigeration Umt

SCTS, Tratns 1 and 4, each conmin one air-tocled chiller refrigeration unit char
functions w refrigerare chilled warer 1o is design basis temperature of $1'F for supply
to the gysten tsers. These chillers are located in dedicated tooms of the SBa, Each
chifler containg a condenser, compressoTs, avaporator, and asociated piping and
commols, Prvironmentally safe refrigersmrs ate nsed in these chillers,

Water-Cooled Chiller Refrigeration Unlt

SCES, Trains 2 and 3, each consin one wacer-cooled chiller refrizeration wnir char
funcdons to reffgemte chilled water to its design bases renmperature of 41°F for supply
1o the HVAC nsars, Thess ¢hillers are located in dedicased rooms of tha 5Bs, Fach
chiller contains 3 condensar, compressors, evaporator, and associated piping and
conmols, Environmentally safe refrigerants are used in thesa chillers,

Diaphragm Expansion Tank

Fach SCWS waln coneing a diaphragm expansion tank with a nirogen £11 connection
in each of the SPa. The expamsion muk provides for changes in volume pump NPSH,
and establishes g poinc of reference pressore for the dosed-loop sysvem. These canks
are provided with yeHef valve overpressure pmta:dén, The exprnsion wnk nioogen
matntzing the operaiing staric pressure to keep e highest pobne in the SCWS filled.
The exparsion tnk presmure else keeps the SCWS pumyp sucton pressure well above
the firsid vapor pressure to eshance available NPSH, The normsl waeer vohume in the

- expansion ok dlows for voleme displacement due to wemperatre changes and
opersting wandtions, A complete loss of nirrogen of Water volume in an expangon
ank will close che cross-de valves on MIN-2 pressure and edp the SCWS operating
puaps of the affected chifler tain after reaching MIN-3 presmure,

T T e T
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SURVEILLANCE
REQUIREMENTS

fnisert 2

SR 3.7.61

This SR is modified by a Note indicafing that the isolation of the SCW
components of systems may render those companents.inoperable, but
does not affect the OPERABILITY of the SCW System.

Verifying the correct alignment for manual, power operated, and
automatic valves in the SCW flow path provides assurance that the
proper flow paths exist for SCW System operation. This SR does not
apply fo valves that are locked, sealed, or otherwise secured in position,
since they are verified to be in the corrsct position prior-to being locked,
sealed, or secured. This SR does not require any testing or valve
mariipulation; rather, it involves verification that those valves capable of
being misposifioned are in the correct position. This SR does not apply to
valves that cannot be madverienily misaligned, such as check valves.

Verifying the commect alignment for manuel, powst operated, and

automatic valves in the SCW flow path provides assurance that the
proper flow paths exist for SCW Systemn operation. This SR doss not
apply to valves that are locked, sealed, or otherwise secured in position,
since they are verified to be in the correct position prior to being locked,
sealed, or secured. This SR does not require any testing or valve
manipulation; rather, it involves verification that those valves capable of
being mispositioned are in the carrect position. This SR does not apply 1o
valves that cannot be inadvertently misafigned, such as check valves.

The 31 day Frequency is based on engineering judgment, is consistent
with the pracedural controls goveming valve opsration, and ensurss
correct valve positions.

SR 3.7.9.2

This SR verifies proper automafic operation of the SCW train on an actual
or simulated actuation signal. The SCW System is a normally operating
system that cannot be fully actuated es part of routine testing during
normal operation. The 24 month Frequency is based on the need to
perform this Surveillance under the conditions that apply during a unit
outage. Operating experience has shown that these components ustally
pass the Surveillance when performed at the 24 month Frequency.
Therafare, the Frequency is acceptable from a reliability S}g@ldp@int
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Table 2.7.2-3—Safety Chifled Water System [TAAC

{6 Sheets}
nspections, Tests,
Commitment Wording Analyses Accsptance Critetia
7.1 | The SCWS chiler Tests and analyses will be The SCW3 chifler refrigemting
refrigernting wnits shown | performed to demonstete the nnity heve the capacity to
enFigare 27.2-1, hawe capabitity of the SCWS chiller | provide ekilled varter at tha
the capacity to provide refrigernting mits to provids requited tenperatiee of 41°F.
chiled water at the chilled vwates st o empemiee o
temnperatuze fo suppatt the | mpport the heat rewoval
freat yemoval requivements | mquirernests of all weers.
e - -
7.2 | The pumps listed in Toble | Testing will be performed to The pumps listed in Table 2.7.2-
2.7.9-1 have NPSHA that | verify NPSHA for pumps Eated | 1 have NPSHA that is NPSHR.
is gyenter thap NPSHR at | in Table 2.72-1. of the miniome expassion tapls
system Tumn-cot flosr, level.
73 | The SCWS deliverswatey | Teats and avatyses will be The SCWS delivers at least the
to the equipmeat fisted {n | performed to detesmine the following Rowmte to the
Table 2.7.2-1. SCWS delfvery mite oder equipment listed in Table 2.7.2-
opemiing conditions. i
- 30 QKA 107207305 APIOT:
565 ppur
- 30 QKA 1020/30140 AP10S:
565 gpm
7.4 | Clazs 1F valves lisfed i1 Teats and analyzes o a The valve chianges position as
Toble 2.7.2-2 pecform the | combination of tests and ligted in Table 2.7.3-1 wnder
finction listed in Table anatyses will be performed to systent operating conditions.
2.72-1 under system demonstinte the ability of the
operating conditions, vabves liated in Tabla 272-2 1o
change position as listed in
Tabte 2.72-1 under system
operating conditions,
7.5 | The SCWX has provisions | Teating of flow of the SCWS The flow test line nlows fuil
to atlow fofl Saw testing | through the recircaistion leop systen fowr through the |
during plant eperoton. tack fo the pump snction will recirculation loop back to the
be pesformed. pump suction.
Heat Fils
Tier i Revision 3—Intedm Peae 2.7-53
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6.0 Environméntal Qualifications
6.1 Comspenents in Table 2.7.2-2, that sre designated as horsh emironstient, will perform the
fonntion listed in Table 2.7.2-1 in the savienments thac exise during sad following
design basds events.
7.0 Equipment and Systam Performance
71 The SCWS chilles refiigernting naits shown on Figume 2.7.2-1 bave the capacity to
provide ehilled water ot the temperatose to support the heat removal requirements of each
vaer,
T2 The pumps Hsted fa Tuble 2.7.2-1 have net positive saction head avnilsble (NPSHA) that
i3 greater thag set peeitive mction head sequéred (NPSHR) at system ron-out How,
73 .. - The SUWS.delivers-water o the aquipment fisted in Table 172-1. .- . - L R
7.4 Class LE valves Hsted in Table 2.7.2-2 can perfotm the function listed in Table 2.7.2-1
under system operating conditions. .
15 The SOWS provides for fow testing of the chilled wrirer circulation pemps during plac
opemtion, e e T TN
I P Trayceae < Insert 4
8.0 SysStenT ispactons, Tests, Analysis, and Acceptance Criteria

Table 2.7.2-3 lists the SCWS ITAAC,

Tizr i Revislon 3—Intenim ) Pege 2.7-40
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3.0 TEST METHOD

3.1
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Verify pump performance characteristics (e.g., head versus flow, motor
ctrrent) for the SCWS pumps.

3.1.1  NPSH, = NPSHg.

3.1.2  Discharge head.

313 Flow corresponding fo head at each point.

314 Starting time (motor start time and time to reach flow).

Demonstrate that each SCWS division can be operated from its local
and remote manual control station.

" 'Demonstiate that each SCWS division starts anfomatically in response

to each appropriate signal.

Verify that the chillers supply chilled water at the rated flow and
design conditions,

Verify chilled water flow to each supplied component.

Verify alarms, interlocks, indicating instruments, and status lights are
functional,

Verify system baseline performance during HFT.

Check electrical independence and redundancy of power supplies for
safety-related functions by selectively removing powet and
determining loss of function.

Vertfy that pump starts/stops, valve realignments, closing of the cross-
connects occur without introducing water hanmer,

STV
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9.2.8.3.2

/ ‘Und%smewe%ae@dw&e%&fmsw&emmmmm%ma%b&«w
—_ /~unavailable for SCWS-makeupra-manual-eonneetion-to-the-fire water-distribution..
= f«s;ystem,;smaxaa&ablﬂWpTUWdEﬂ‘sasm;@aaakeup%eufee*m‘ehimﬁme%mme&ns&st%nt

A manually operated make up demineralized water supply is used when water loss
resulting from operational measures (e.g., venting and draining) is indicated by an
expansion tank pressure instrument.

The SCWS is treated with hydrazine in low concentration for corrosion control.
Monitoring of the water chemistry is provided by means of local sampling.

Abnormal Operation

In the event of a DBA with concurrent loss of offsite power (LOOP) the operating
train of a divisional pair receives a “Start” signal to return the operating train to
operation after load shed. If an active single failure occurs (assume either the EDG
fails to start or the SCW train pump or chiller does not re-start), then the standby train
receives a “Start” signal. This sequence confirms that one train of a divisional pair is
operating. At or before the end of 24 hours post DBA, the cross-tie isolation valves are
manually isolated to protect against a passive failure.

The SCWS is powered from the emergency diesel generators (EDG) and continues to
function during a DBA. Trains 1 and 4 of the SCWS pfovide a heat sink to systera-
users-anaDivision 1 and 4 LHST pumps and HVAC systems in the event of a severe
accident or station blackout (SBO). Trains 1 and 4 are powered from motor control
centers that are re—powered by the station blackout diesels during an SBO event.

: '%@e@mmeéaﬁee@pe@ted‘@u@leakag&fxm

A mechamcal or electncal failure of the running SCWS pump results in a transfer to
the standby pump.

Each refrigeration chiller in the four trains of the SCWS has three 50 percent capacity
compressors to provide sufficient operating redundancy and flexibility in the event of
a compressor failure. The two remaining chiller compressors provide 100 percent
capacity as described in Section 9.2.8.2.1.

To allow divisional maintenance (e.g., maintenance on emergency diesel generators),
the required SCWS safety-related components are alternately fed from the adjacent
division to provide adequate cooling of certain safety-related components during a
design basis event.
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Isolate combustible materials and limit the spread. of fire by subdividing plant
buildings into fire areas separated by fire barriers.

Provide the capability to rapidly detect, control, and promptly extinguish fires that
do occur.

Provide protection for structures, systems, and components (SSC) important to
safety so that a fire, not promptly extinguished, will not prevent the safe shutdown
of the plant or result in the release of radioactive materials to the environment.

Maintain one success path of SSC necessary to achieve safe shutdown conditions
(i.e., cold shutdown) free of fire damage assuming all equipment in any one fire
area will be rendered inoperable by fire, and post-fire re-entry for repairs or
operator actions is not possible. Because of its physical configuration, the main
control room (MCR) is excluded from this approach, but an independent
alternative shutdown capability that is physically and electrically independent of
the MCR is included in the design.

Provide fire protection features for redundant shutdown systems in the Reactor
Building (RB) that will make sure to the extent practicable that one success path of
SSC necessary to achieve safe shutdown conditions (i.e., cold shutdown) is free of
fire damage.

Separate redundant trains of safety-related equipment used to mitigate the
consequences of a design basis accident (but not required for safe shutdown
following a fire) so that a fire within one train will not damage a redundant train.

Prevent smoke, hot gases, or fire suppressant agents from migrating from one fire
area to another to the extent they could adversely affect safe shutdown
capabilities, including operator actions.

Prevent failure or inadvertent operation of the FPS from impairing the safety
capability of SSC important to safety.

Preclude the loss of structural support, due to warping or distortion of building
structural members caused by the heat from a fire, to the extent that such a failure
could adversely affect safe shutdown capabilities.

Provide floor drains sized to remove expected ﬁreﬁghtmg water flow without
flooding safety-related equipment.

Provide firefighting personnel access and life safety escape routes for each fire
area.

Provide emergency lighting and communications to facilitate safe shutdown
following a fire.

Limit the radiological release to any unrestricted area due to the direct effects of
fire suppression activities (but not involving fuel damage) to as low as reasonably
achievable and to not exceed applicable regulatory limits.
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MIN-3 pressure is below the seven day normal makeup margin, but high enough to

provide sufficient NPSH and prevent pump cavitation and still retaln sufﬁc1ent v /{, ¢
-

inventory margin in the expansion tank. ~~ / “#’ ¢ 2 £

Are L0 S& < ﬁ oo f"
If the system experiences excessive leakage in excess of sygtem makeup capability, the
cross-tie isolation MOVs-elese on Low-2 system pressur he non-operating stardby
train autematically-starts.on-Low-2-pressure. The train 4;thout excessive leakage
returns to pressure and the train with excessive leakage is manually stopped from the

DCS.

If the pressure falls to MIN-3, the following measures are initiated automatically for
the affected train:

e Chilled water system “Protection OFF” alarms. The MIN-3 system pressure
setpoint trip occurs before the pressure corresponding to the minimum required
available NPSH is reached.

e Refrigeration unit shuts down.
e Chilled water circulating pump shuts down.

A humidity sensor is installed in the nitrogen region of the diaphragm expansion tank.
This sensor issues a MAX-1 alarm indicating a leaky diaphragm if humidity exceeds a
set limit,

To provide a constant water flow through the evaporator for the refrigeration unit, a
controlled bypass is implemented between chilled water feed and chilled water return
by means of a control valve. The controlled variable is differential pressure across the
chiller evaporator.

The affected chilled water system pump and chiller is deactivated by a “Protection
OFF” command in the case of the following faults:

e Pump failure.

e MIN-3.

¢ Minimum pressure limit for the system.

¢ Emergency power condition-under-voltage shutdown.

In the event of a DBA with LOOP the operating chiller and pumps will restart
automatically after power is restored. In the event the operating train fails, the
opposite stand-by train starts within one minute. In the event that the cross-tie valves
close with one pump running in the operating SCWS division, the second standby
pump starts within one minute if the running pump fails.
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9.2.8.5 Inspection and Testing Requirements

Prior to initial plant startup, a comprehensive performance test will be performed to
verify that the design performance of the system and individual components is
attained. Refer to Section 14.2, Test #052, for initial plant testing of the SCWS.

After the plant is brought into operation, periodic tests and inspections of the SCWS
components and subsystems are performed to verify proper operation. Scheduled tests
and inspections are necessary to verify system operability.

The installation and design of the SCWS provides accessibility for the performance of
periodic inservice inspection and testing. Periodic inspection and testing of safety-
related equipment verifies its structural and leak tight integrity and its availability and
ability to fulfill its functions.

Inservice inspection and testing requirements are in accordance with Section XI of the
ASME Code (Reference 1) and the ASME OM Code (Reference 2).

Section 3.9.6 and Section 6.6 describe the inservice testing and inspection
requirements, respectively. Refer to Section 16.0, Surveillance Requirement (SR) 3.7.9
“\ for surveillance requirements that verify continued operability of the SCWS.

9.2.8.6 Instrumentation Requirements

The SCWS system is controlled by the safety automation system (SAS). The normal
indication, manual control, and alarm functions are provided by the process
information and control system (PICS). Instrument display location, and input to
alarm and automatic or manual functions for instruments shown in Figure 9.2.8-1 are

provided in Table 9.2.8-3.

An automatic switchover to operate the opposite chiller train occurs if the chilled
water flow through the evaporator reaches a MIN-2 set point for the running train.
Then, if the cross-tie valves are open and the opposite chiller is in stand-by, the
opposite (non-running) chiller pumps are started. When differential pressure across
the opposite chiller evaporator is greater than MIN-1, then the opposite chiller is
automatically started and the initial running chiller train is stopped manually from the
MCR.

System pressure is monitored with the aid of two pressure measurements for each
train. The two measurements are combined in one measuring point. If the pressure
falls to MIN-1, an alarm is issued for operators to check nitrogen charge or provide
makeup with demineralized water. The SCWS expansion tank MIN-1 pressure alarm
is below the lowest normal system operating pressure with sufficient margin to avoid a
spurious alarm. SCWS expansion tank MIN-2 pressure is below MIN-1, but above the
inventory margin required for seven days of normal operation. SCWS expansion tank

Tier 2 Revision 3—Interim Page 9.2-117





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

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


