Department of Energy
Washington, D.C. 20545

Docket No. 50-537
HQ:5:82:065

JUL 07 1E2

Mr. Paul S. Check, Director

CRBR Program Office

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Check:
RESPONSES TO REQUEST FOR ADDITIONAL INFORMATION

Reference: Letter, P. S. Check to J. R. Longenecker, "CRBRP Request for
Additional Information," dated April 30, 1982

This letter formally responds to your request for additional information
contained in the reference letter.

Enclosed are responses to Questions CS760.6, 35, 49, 50, 113, 116, and 131;
which will alsc be incorporated into the PSAR Amendment 69; scheduled for
submittal later in July.

Sincerely,
J H | \’\ "
\ "; 0N _\\?‘ 13 S

John R. Longen cker

Acting D1rector, Office of the
Clinch River Breeder Reactor
Plant Project

Office of Nuclear Energy

Enclosures

cc: Service List '
Standard Distribution OOO
Licensing Distribution

8207150554 820707
ADR ADOCK 0500058;



Question CS760.6

"With respect to Reg. Gulide 1,97, 'Instrumentation for Light Water Cooled
Nuclear Power Plants to Assess Plant and Environs Conditions During and
Follow!ng an Accldent' needed by the operator to monitor and respond to
accldents or postulated ocurrences, ldentify the system or event most closely
related to each Instrument; the section of the PSAR In which use of the
Instrument Is described; the signlficance of the Information provided by the
Instrument; and the basis for required accuracy, redundancy, range, and
quallflication,”

Response

The CREBRP Project has committed to provide Accident Monitoring Instruments In
accordance wlth Reg. Gulde 1,97, Revision 2 as appllied to CRBRP, This
commitment Is In Appendix H to the PSAR, Functional requirements and top
level hardware design requirements have been established and are Included In
amnmended Section 7.5.11 of the PSAR., Further preliminary Information
describing the current speclfics of the Acclident Monitoring design Is Included
In this response In Table CS760.6-1, A description of the final Accident
Monitoring Instrumentation w!l| be provided In the FSAR,

QCS760.06-1
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RESPONSE TO NRC QUESTION CS760.6

CRBRP ACCIDENT MONITORING VARIABLES
TABLE CS760.6~1

This table contalns the fol lowing preliminary Information describing the CRBRP
Accident Monitoring design.

DEFINITION OF VARIABLE TYPES A, B, C, D, AND E
VARIABLES ASSOCIATED WITH EACH VARIABLE TYPE A, B, C, D, AND E
DESCRIPTIVE PURPOSE OF EACH VARIABLE
RANGE AND RANGE RATIONAI E FOR EACH VARIABLE
INSTRUMENT LOOP ACCURACY AND RATIONAL FOR EACH VARIABLE
PSAR LOCATION WHERE EACH VARIABLE 1S DISCUSSED

QCS760.06-2
Amend. 69
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IYPE A MANUAL ACTIONS FOR INITIATION OF SAFETY SYSTEMS

Those varlables to be monltored that provide the primary Information required
to permit the control room operator to take speclfic manual ly control led
actions for which nu automatic control Is provided and that are required for
safety systems to accomplish thelr safety functions for Design Basls Accldent
events, Primary Information Is Information that Is essential for the direct
accompl Ishment of the speclfled safety functions; It does not Include those
varlables that are assoclated with contingency actions that may also be
Identifled In written procedures. All Type A varlables for CRBRP are
Indicated by design and quallfication as Category |,

A.1 TITLE: lnstrumentation Leading to Actuation of DHRS
A.1.A PHIS Hot Leg Temperature CATEGORY 1

PURPQSE: THE PHTS Hot Leg Temperature, together with the PHTS [|HX
Outlet Temperature (l.e. Cold Leg) provides the operator wlth
Information relating to shutdown heat rejection from the PHTS to the
IHTS. |f this temperature exceeds a predetermined value, In
conjunction with a col lapse of the IHX primary side AT, the operator
will take the appropriate manual action of Initiating the direct heat
removal service (DHRS).

RANGE: 300°F - 1200°F
RATIONALE FOR RANGE: This range was chosen to cover the normai

temperature range plus a minimum of 10§ margin,
INSTRUMENT LOOP ACCURACY: +3.1%
RATIONALE FOR INSTRUMENT LOOP ACCURACY: This Is based on the best

accuracy commercially avallable with rellable Instrumentation, and Is
adequate for this accldent monltoring function,

LOCATION IN PSAR: SECTION 7.5.2.1.1, 7.5.3.1.2, Table 7.5-1

A.1.B  1HX Qutiet Temperature CATEGORY 1

PURPQSE: The IHX Outlet Temperature (l.e. Cold Leg), together with the
PHTS Hot Leg Temperature provides the operator with Information
relating to Shutdown heat rejection from the PHTS to the INTS. |If this
temperature exceeds a predetermined value, In conjunction with a

col lapse of the IHX primary side AT, the operator wll| take the
appropriate manual action of Initlating the direct heat removal service
(DHRS) .

BANGE: 300°F - 1200°F
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RATIONALE FOR RANGE: The range was chosen to cover the normal

temperature range pius a minimum of 108 margin,

ANSTRUMENT LOOP ACCURACY: +3.1%

BATJONALE FOR INSTRUMENT LOOP ACCURACY: This Is based on the best
accuracy commerclally avallable with rellable Instrumentation, and Is
adequate for this acclident monitoring function.

LOCATION IN PSAR: Section 7.5.2.1.1, 7.5.3.1.2, 7.5.11, Table 7.5-1

IYPE B: VERIFICATION THAT SAFETY FUNCTIONS ARE BEING ACCOMPL ISHED

Those varlables that provide Information necessary to Indicate whether plant
safety functions are belng accomplished. The varlables are |Iisted with
deslgnated ranges and category for design and qualification.

B.! TITLE: Reactor Shutdown

B.1.A Neutron Flux CATEGORY 1

PURPQSE: The neutron flux Indication provides the fastest response to
reactor power |evel change and the most direct indication of control of
reactivity In the core.

RANGE: 10~6% to 1008 full power

RATIONALE FOR RANGE: The Instrument range Is Intended to encompass all
neutron flux levels from reactor full power down to shutdown power
level and to prov!de Indication of any signiflicant deviation from
shutdown power l|evel.

INSTRUMENT LOOP ACCURACY: The loop I's compossed of two overlapping

logar!thmic ragges whereln the worst case minimum accuracy over the
range from 10~°% to 100f reactor power Is +3.2% of |Inear equivalent
ful | scale accuracy.

RATIONALE FOR INSTRUMENT LOOP ACCURACY: The stated loop accuracy

provides Indication to the operator of reactor power |evel to better
than +50% of polnt over the ten decade range from reactor full power to
shutdown power. This accuracy Is verlflication adequate to fulflill the
purpose of monltoring the varlable, that Is, Indication of
accomp! I shment of control of reactivity.

LOCATION IN PSAR: Section 7.5.1
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B.1.B Primary Control Rod Position CATEGORY 3

PURPQSE: The Primary Rod "Bottom" Light which Is |located on the Main
Controi Panel 1l luminates when the primary rod position as measured by
the Absolute Rod Position Indlication (ARPI) System is less than |.5
Inches withdrawn, The Illumination of all 9 "Bottaom™ |ights signifies
that all 9 primary control rods are fully Inserted and shutdown has
been accompl | shed.

RANGE: Full In or Not Full In

RATIONALE FOR RANGE: This is positive Indication of rod position (Rod

Bottom)

STRUMEN 0 CY: The accuracy of the transducer and signal
conditioning electronics Is +0.2 Inches, The accuracy of the rod
bottom blstable which il luminates the Indicating light Is +0.1 Inches,

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Accuracy requlrements have
been established consistent with the capabllitles of this type of
measuring system. The levels will be verifled to be achlievable during
the component tests., The maximum error of 0.3 Inches Is consistent
with the purpose of this Instrument for verification that shutdown has
been accompl | shed.

LOCATION IN PSAR: SECTION 7.7.1.3.2

B.1.0 Secondary Control Rod Position CATEGORY 3
PURPQSE: A latched Indlication on the Main Control Panel Indicates that
the secondary rod Is coupled to the secondary control rod drivelline.
Confirmation of rod insertion followlng unlatching Is accomplished by
the operator driving the carriage downward while It contacts the top of
the control assembly. Carriage position thus provides Indication of
rod Insertion and accompl|shment of the shutdown function,

RANGE: Latched or Unlatched

RATIONALE FOR RANGE: NA
ANSTRUMENT LOOP ACCURACY: NA

RATIONALE FOR INSTRUMENT LOOP ACCURACY: NA

LOCATION IN PSAR: SECTION Paragraph 4.2.3.5.2.3, Scram Latch

Indication System
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B.2 TITLE: Core Coolling

B.2.A PHIS Hot |2g Temperature CATEGORY 1

PURPQSE: The PHTS Hot Lea Temperature provides the operator with
direct indicaticen of reactor heat removal and core cooling. During
reactor operation, and fol lowing reactor shutdown, this parameter,
comblned with the IHX outlet temperature, provides the AT across the
IHX, which Is a verification of PHTS heat rejection.

RANGE: 300°F to 12000F

RATIONALE FOR RANGE: This range was chosen to cover the r- .aal
temperature range plus a minimum of 10§ margin.

ANSTRUMENT LOOP ACCURACY: #3.1%
RATIONALE FOR INSTRUMENT LOOP ACCURACY* This Is based on the best

accuracy commerclally available with rellabie insiiuncntzticn, and Is
adequate for this accldent monitoring function,

W: SECT'W 7.5.2.'.'. 7.5.3.'.2, Tab'e 7.5-'

B.2.B IHX Qutiet Temperature CATEGORY 1
PURPQSE: The IHX Outlet Temperature provides the operator with direct
Indication of reactor heat removal and core cooling. During reactor
operation, and fol lowing reactor shutdown, this parameter, comblned

with the PHTS Hot Leg Temperature, provides the AT across the I|HX,
which Is verlfication of PHTS heat rejection,

RANGE: 300°F - 1200°F
BATIONALE FOR RANGE: This range was chosen to cover the normal

temperature range plus a minimum of 10§ margin.
AHSTRUMENT LOOP ACCURACY: #3.1%

BATIONALE FOR INSTRUMENT LOOP ACCURACY: This Is based on the best
accuracy commerclally avallable with reliable Instrumentation, and Is
adequate for this acclident monltoring function,

LOCATION IN PSAR: SECTION 7.5.2.1.1, 7.5.3.1.2, Table 7.5=1

B.2.C PHIS Flow CATEGORY 3

PURPQSE: The PHTS Flow provides a direct veriflication of the
capabl |l ity to cool the reactor.

QCS760.06-6



BANGE: =1500 to +6000 GPM

RATIONALE FOR RANGE: Th!s range was chosen to cover the flow rate
while operating on pony motors or on natural circulation. The reverse
flow measurement covers the case of two pony motors operating and the
third pony motor idle.

ANSTRUMENT LOOP ACCURACY: <6.1%

: This Is based on the state-of-
the-art accuracy avallable for this type of Instrumentation, and Is
adequate for this accident monltoring function,

W: SECT'W 7.2.1.2' 7.5.2.1.1

B.2.0 Core Exit Temperature CATEGORY 3

PURPQSE: The temperature of the sodium as |t exlts the reactor core Is
measured by 338 thermocouples distributed uniformliy above the fuel and
bl anket assemblles, By the use of these thermocouples Information
regarding the condition of Individual core assemblies may be obtalned.
This measurement |s used for dlagnosis of fuel cladding condition and
in flow distribution through the core by monltoring change.

BANGE: 300°F to 1700°F

RATIONALE FOR RANGE: The Instrument range, 300°F to 1700°F, includes
the minimum sodlum temperature which is expected during cold shutdown
and the maximum temperature which Is expected to occur for any accldent
condition, Above 1700°F the Indication would not be Indicative of th~
core or clad condition,

ANSTRUMENT LOOP ACCURACY: +110F

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Accuracy levels have been
establ Ished consistent with the capabllities of this type of measuring
system which are adequate for Accldent Monltoring.

LOCATION IN PSAR: SECTION 7.5.3.1.2

B.2.E Coolant Level In Reactor CATEGORY 3
PURPQSE: This Instrument verlfles continulng core cooling capabllity.
The Information Is used to verlfy that the sodium level Is above the
level of the outlet nozzle, and that the core |s covered,

RANGE: These wide range Reactor vessel level Instruments measure from
6" above the operating level to 6" below the top of the outlet nozzle.
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RATIONALE FOR RANGE: The level range Includes the maximum sodium |evel
which Is expected for any event and the |lowest |evel at which primary

loop flow can be maintalned. There is minimum margin however. Loop
flow Is the back up Indication for level for this function,

JINSTRUMENT LOOP ACCURACY: The accuracy of the Instrument channel Is
+5% of range or +9.5 Inches. The Indicator accuracy Is +1% of range
+1.9 Inches,

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Accuracy levels have been
establ Ished consistent with the capabllities of this type of measuring
system which are adequate for accldent monitoring., Loop flow Is the
back up for the level.

LOCATION IN PSAR: SECTION 7.5.3.1.1

B.3 TITLE: Malntaining Reactor Coolant System Integrity

{Coolant Inventory)
B.3.A Coolant Level In Reactor Yessel CATEGORY 1

PURPQSE: This Instrument directly measures Reactor sodium Inventory
and Is used to verlfy cooling system Integrity. The Information is
used to verify that the core Is covered, that the sodium level Is above
the level of the outlet nozzle and that the Integrity of the primary
heat transport loops |s malntalned.

RANGE: These wide range Reactor vessel Instruments measure from 6"
above the operation level to 6" below the top of the outliet nozzle

RATIONALE FOR RANGE: The level range Includes the maximum sodium |evel
which Is expected for any event and the lowest level at which primary
loop flow can be maintalned, There Is minimum margin however.

INSTRUMENT LOOP ACCURACY: The accuracy of the instrument channel Is

+5% of range or +9.5 Inches. The Indicator accuracy Is +1§ or range
+1.9 Inches.

: Accuracy levels have been
establ Ished consistent with the capabllities of this type of measuring
system, and are adequate for accldent monltoring.

LOCATION IN PSAR: SECTION 7.5.3.1.1
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B.3.B Jodlum Leaks

B.3.B.1. Sodlum Aerosols CATEGORY 3

PURPQSE: These parameters verlfy that the safety function of the
primary sodlum=-to-gas pressure boundary Integrity I|s malntalned.
Absence of sodlum aeroscls In cells contalning primary sodlum
components provides this verlflication,

BANGE: Greater than 100 grams/hour sodlum |eak

RATIONALE FOR RANGE: The lower end of |eak detection range Is
established In PSAR Section 1.6 Reference 2. Requlirements for |eak
detection to assure sodium Inventory to support core coolling capabllity
and to detect a breach of the boundary to radlo-nuclide release are
bounded by the 100 gram/hr threshold of detectablility. The capabl!ity
to detect a 100 gram/hour sodlum leak Is relaied to the amount of
aerosols the |eak generates, dependent on temperature, oxygen, and
water concentration, etc., and the concentration in a particular cell,
depending on cell size, gas reclrculation rate, etc.

AINSTRUMENT LOOP ACCURACY: The sensitivity of these Instruments I3 such
that they wil| detect aerosol concentrations greater than 5 x 10-11
grams/cc.

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Instrument loop accuracy Is
not appllicable to this function. Capabllity to detect sodlium |eaks has
been demonstrated by experimental data taken from small sodium |eak
tests In an Integrated test cell. Leak detection Is provided by an
alarm from one or both of two types of aerosol |eak detection,

LOCATION IN PSAR: SECTION 7.5.5.11

B.3.B.2 Sodlum Particulate Radlioactivity CATEGORY 3
PURPQSE: Particulate radiation monitors are used to detect radioactive
sodlum aerosol In the atmosphere of Inerted cells contalning PHTS
piping In order to detect a PHTS breach.

RANGE: Greater than 100 grams/hr sodlum |eak

RATIONALE FOR RANGE: Range has been selected so as to detect a
concentration of 10~16 grams/cc of Na24.

ANSTRUMENT LOOP ACCURACY: Accuracy will be within a factor of 2 over
the entlre range.

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Instrumentation Is simiiar to
that used on LWR, accuracy Is consistent with Reg. Gulde 1.97.

LOCATION IN PSAR: SECTION 11.4.2.2.6
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B.4 TITLE: Malntalning Contalnment/Confinement Integrity
B.4.A Contalnment lsolation Automatic Valves Position CATEGORY 2*
Indication
PURPQSE: Tnese Indications provide the operator indication that the

contal nment automatic Isolation valves have closed and that the
contal nment Isolation function Is accompllshed.

RANGE: Closed/Not Closed

RATIONALE FOR RANGE: Not applicable
JINSTRUMENT LOOP ACCURACY: Not applicable

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not appllicable
LOCATION IN PSAR: SECTIONS 9.5.5.1, and 7.3

*Ihe contalnment Isolation Indication will be Class 1E.

B.4.B Annulus Pressure CATEGORY 2

PURPQSE: To monltor the contzlnment confinement Integrity, the annulus
pressure which Is kept sub-atmospheric Is belng monitored by these
I nstruments,

RANGE: + 15" W. G.

RATIONALE FOR RANGE: The range of these differential pressure
Instruments |s selected based on the maximum pressure which can be

created by annulus cooling fans (positive), annulus fllter and pressure
mal ntenance fans (negative).

ANSTRUMENT LOOP ACCURACY: Within 2.5%

; The accuracy of the Instrument
Loop Is based on the accuracy of Its Individual components. Pressure
dl fferentlal transmitters have accuracy within + 0.5% and the
Indicators + 2.08. So the overall accuracy of the Instrument |oop
comes within + 2.5%.

LOCATION IN PSAR: SECTION 7.6
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TYPE C: Contalnment of Fission Products

Those varlables that provide Information to Indicate the potential for, and/or
the actual breach of barriers to flssion product releases. The barriers are
(1) fuel cladding, (2) primary coolant pressure boundary, and (3) contalnment.

C.1 TITLE: Fuel and/or Fisslon Gag=~========= to be determined
C.2 TITLE: Reactor Coolant Pressure Boundary (Coolant Inventory)
C.2.A Coolant Level In Reactor VYessel CATEGORY 1

PURPQSE: This instrument verlfies cooling system Integrity. The
Information is used to verlfy that the Integrity of the primary heat
transport loops |s maintained and that the sodium level Is above the
level of the reactor vessel outlet nozzle.

RANGE: These wide range reactor vessel level Instruments measure from
6" above the operating level to 6" below the top of outlet nozzle

RATI{ONALE FOR RANGE: The level! range Includes the maximum sodium |evel
which is expected for any event and the lowest level at which primary
loop flow can be maintalned. There Is minimum margin however. Loop
flow Is the back up Indication for |evel.

INSTRUMENT LOOP ACCURACY: The accuracy of the Instrument channel is
+5% of range or +9.5 Inches. The Indicator accuracy Is +1% of range or

+1.9 Inches.

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Accuracy requirements have

been established consistent with the capabilities of this type of
measuring system. Loop flow Is the back up for the level.

LOCATION IN PSAR: SECTION 7.5.3.1.1
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C.2.B  Reactor Cover Gas CATEGORY 1

The operator uses these data channels to fol low the cause of an
Incldent which results In abnormally high cover gas pressure (l.e.
greater than 1/2 psig). The operator monltors these channels to
conflrm the results of actions taken to |Imit the rise and reduce the
level of the pressure. Should this pressure Increase to more than 7
psig the operator uses this data to conflrm that the pressure rellef
val ves have actuated. After the Incldent has been brought under
control, these channels provide data throughout the past=incident
survel | lance perlod.

RANGE: 0-15 psig

RATIONALE FOR RANGE: The range selected covers the full design
pressure of the Reactor Vessel and provides over 100§ marglin beyond the
value at which the pressure rellef valves are set to actuate. This
assures that data are avallable In the very unllkely event that the
rellef valves actuate at pressures higher than that for which they are
set,

INSTRUMENT LOOP ACCURACY: 10% of Full Scale or + 1.5 psli

BATIONALE FOR INSTRUMENT LOOP ACCURACY: These channels are deslgned
primarily to provide Indications of trends rather than to allow preclse
control of reactor cover gas pressure, The speclfled accuracy Is
sufficlent to Indicate to the operator that the rellef valves have
actuated prior to the reactor vessel pressure |Imit belng approached.

LOCATION IN PSAR: To Be Provided |ater.

C.2.C Sodium Leaks CATEGORY 3
C.2.C.17 Sodlum Aerosols

PURPQSE: These parameters verlty that the safety function of the
primary sodlum=-to-gas pressure boundary Integrity Is malntalned.
Absence of sodlum aerosols In cells containing primary sodlum
components provides this verlification,

BANGE: Greater than 100 grams/hour sodlum |eak

RATIONALE FOR RANGE: The lower end of leak detection range Is

establ Ished In PSAR Section 1.6 Reference 2. Requlrements for |eak
detection to assure sodlum Inventory to support core coollng capablllty
and to detect a breach of the boundary to radlionuclide release are
bounded by the 100 grams/hour threshold of detectablllty. The

capabl| ity to detect a 100 grams/hour sodium leak Is related to the
amount of aerosols the |eak generates, dependent on temperature,
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oxygen, and water concentration, etc. and the concentration In a
particular cell, depending on cell size, gas recirculation rate, etc.

Y: The sensitivity of these Instruments Is such
that they wll| detect aerosol concentrations greater than 5 x 10-11
grams/cc.

BATIONALE FOR INSTRUMENT _QOP ACCURACY: Instrumert |oop accuracy Is
not appllicable to this function., Capabllity to detect sodlum |eaks has
been demonstrated by experimental data taken from small sodlum |eak
tests In an Integrated test cell. Leak detection Is provided by an
alarm from one or both of two types of aerosol |eak detection,

LOCATION IN PSAR: SECTION 7.5.5.11

|
|
|
|
\
|
i
|
|
|
\
C.2.C.2 gSodium Particulate Radioactivity CATEGORY 3

PURPQSE: Particulate radiation monltors are used to detect radlioactive

sodlum aerosol In the atmosphere of Inerted cel ls contalning PHTS

piping In order to detect a PHTS breach.

Greater than 100 grams/hour scdlum |eak

E

RATIONALE FOR RANGE: Range has been selected so as to detect a2

concentration of 10=16 grams/cc of Na24,

INSTRUMENT LOOP ACCURACY: Accuracy will be within a factor of 2 over

the entire range.

BATIONALE FOR INSTRUMENT LOOP ACCURACY: Instrumentation Is simlilar to
that used on LWR, accuracy Is consistent with Reg. Gulde 1.97.

LOCATION IN PSAR: SECTION 11.4,2.2.6

C.2.0 Qverflow Yessel Level CATEGORY 3

PURPQSE; This parameter verlifies that the safety function of the

primary sodlum boundary Integrity Is maintained. The overflow vessel

serves as an expansion tank for the primary sodlium system. A loss of

sodlum anywhere in the reactor vessel or PHTS loop would be reflected

by low sodlum level In this overflow vessel. |
|
|

BANGE: 0.5 = 17 feet

RATIONALE FOR RANGE: The range of this Instrument Is based on the
depth of the overflow vessel.

INSTRUMENT LOOP ACCURACY: +/-5% full range with a repeatabllity of \
+/-2.5% full range. i
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RATIONALE FOR INSTRUMENT LOOP ACCURACY: The state-of-the-art
capabl| ity of hardware has been employed, and these accuracles are
satlsfactory to allow the operator to detect a signlflicant loss of
sodlum Inventory.

LOCATION IN PSAR: SECTION 7.6.3.1

C.3 TITLE: Contalnments

C.3.A Contalnment Pressure CATEGORY 1
PURPQSE: This parameter provides Indication In the Control Room of the

pressure Inslde the contal nment above the operating floor and |s used
to Indlicate potential for a breach of contalnment Integrity.

RANGE: To 40 psig
RATIONALE FOR RANGE: Consistent with RG 1.97 the instrument range was

chosen to Include signlflcant margin over design pressure (15 psig) of
the contal nment,

ANSTRUMENT LOOP ACCURACY: 12 psig

RATIONALE FOR INSTRUMENT LOOP ACCURACY: The Instrument |oop accuracy
supports determination of potential or breach of contalnment Integrity.

LOCATION IN PSAR: SECTION 7.5.9

C.3.B Contalnment Temperature (Bulk Atmosphere) CATEGORY 1
PURPQSE: This parameter provides Indication In the Control Room of the
atmospherlc temperature Inside the contalnment bullding and Is used to
Indicate chal lenges to contalnment Integrity.

RANGE: 0 - 300°F

RATIONALE FOR RANGE: The Instrument range was chosen to cover maximum
contal nment design temperature plus margin,

ANSTRUMENT LOOP ACCURACY: #50°F

RATIONALE FOR INSTRUMENT LOOP ACCURACY: The Instrument |oop accuracy
adequately meets accldent monitoring requirements al lowing the operator
to determine chal lenges to contal nment [ntegrity.

LOCATION IN PSAR: SECTION 7.5.10
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C.3.C Contalnment Effluent Radioactivity - Noble CATEGORY 2

PURPQOSE: Monitoring of the contalnment effluent will verify that the
contalnment cleanup and annulus fllter systems are performing thelr
requred functions,

RANGE: 10-6 am Ci/cc to 10=2 mCi/cc
BRATIONALE FOR RANGE: The l|ower range approaches the |owest

sensitivities commerclially avallable. Upper range |s 4 decades above
lower.,

ANSTRUMENT LOOP ACCURACY: Accuracy will be within a factor of 2 over
the entlre range.

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Instrumentation Is simllar to
that used on LWR, accuracy Is consistent with Reg. Guide 1,97,

LOCATION IN PSAR: SECTION 11.3

C.3.0 Radlatlon Exposure Rate (Inside bulldings CATEGORY 2

PURPQOSE: Monitoring of penetrations and hatches wil| detect a breach
of contalnment at the penetration or hatch.

BRANGE: 10=! R/hr to 104 R/hr
RATIONALE FOR RANGE:
1. Since source term for CRBR is simllar to LWR, range Is simli|ar to

LWR for similar Instruments and Is consistent with Reg. Gulde 1.97.
2. Standard commerclially avallable range.

INSTRUMENT LOOP ACCURACY: Accuracy will be within a factor of 2 over
the entire range.

EATIONALE FOR INSTRUMENT LOOP ACCURACY: Instrumentation Is similar to
that used on LWR, accuracy Is consistent with Reg. Gulide 1.97.

LOCATION IN P3SAR: SECTION 12.1
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C.3.E [Effluent Radloactivity - Noble Cases (from CATEGORY 2
bulldings as Indicated In C.3.D above

PURPQSE: Indication of breach of contalnment at the penetration by
detecting noble gases In bullding In dlrect contact with contalnment,

RANGE : 10-6,.01/cc to 10-3,C|/cc

: Since source term for CRBR Is simllar to LWR,
range |s simllar to LWR for similar Instruments and consistent with
Reg. Guide 1.97.

INSTRUMENT LOOP ACCURACY: Accuracy will be within a factor of 2 over
the entire range.

-

BRATIONALE FOR INSTRUMENT LOOP ACCURACY: Instrumentation Is simllar to
that used on LWR, accuracy Is consistent with Reg. Gulde 1.97.

LOCATION IN PSAR: SECTION 11.3.3.3

IYPE D: Verlfication of Safety System Operation

Those varlables that provide Information to indicate the operation of
Individual safety systems and other systems Important to safety. These
variables are to help the operator make appropriate declisions In using the
Indlvidual systems Important to safety In mlitigating the consequences of an
accldent,

D.1 TITLE: Decay Heat Removal
D.1.A SGHRS
D.1.A.1 PWST Level CATEGORY 1

PURPQSE: The PWST !evel Instrumentation provides the operator with a
reading of water Inventory in the PNST. Alarms are provided to alert
the operator to low level conditions and allow him to take corrective
actions. Minimur level will be required for plant operation to provlide
adequate emergency supply. The PWST Is the primary source of auxil|lary
feedwater to the SGAHRS. The set point for minimum PWST Inventory
corresponds to the PWST water Inventory required to complete the 30 day
decay heat removal mission, |f the water Inventory were allowed to
fall below the minimum allowable |evel during normal plant operation,
sufficlent water inventory for the full 30 day decay heat removal
mission may not be avallable,

BANGE: 0-162.5"
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BRATIONALE FOR RANGE: This covers all possible water |levels In the tank
corresponding to the Internal diameter of the PWST and envelopes the
low level setpoint of significance to plant safety.

JANSTRUMENT LOOP ACCURACY: +!.6 Inches (1%)
¢t This accuracy Is conslstent

with commerical ly avallable level Instrumentat!on, and exceeds that

required for the operator to determine If the plant has adequate
auxli|lary feec water inventory.

LOCATION IN PSAR: To be provided |ater.

D.1.A.2,A AFW Flow (Turbine Driven Pump) CATEGORY 2
PURPQSE: This parameter provides Indication that the auxi|lary

feedwater flow Is belng controlled to permit the SGAHRS to complete its
heat removal mlssion,

RANGE: 0-300,000 Ibm/hr

BATIONALE FCR RANGE: The Instrument range was chosen to cover the full
range of flow conditions with a 25,000 |bm/hour margin,

ANSTRUMENT LOOP ACCURACY: 2.8 x 103 Ibm/hour (£1%)

BATIONALE FOR INSTRUMENT LOOP ACCURACY: This Instrument |oop accuracy
Is more than adequate for monltoring system performance.

LOCATION IN PSAR: To be provided |ater.

D.1.A.2.B AENW Flow (Motor Driven Pumps) CATEGORY 2
PURPQSE: This parameter provides Indication that the auxl|lary
feedwater flow Is being controlled to permit the SGAHRS to complefe Its
heat removal mission,

BANGE: 0-300,000 i1bm/hr

RATIONALE FOR RANGE: This Instrument range was chose to cover the full
range of flow condltions with a 25,000 I1bm/hour margin,

ANSTRUMENT LOOP ACCURACY: 2.8 x 103 Ibm/hour (+1%)

RATIONALE FOR INSTRUMENT LOOP ACCURACY: This Instrument |oop accuracy
Is more than adequate for monitoring system performance.

LOCATION IN PSAR: To be provided |ater.
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D.1.A.3 Steam Drum Level CATEGORY 2

PURPQSE: This water |level position Indlcation will allow the operator
to verlfy the proper controlled operation of the auxil|lary feedwater
supply subsystem,

BANGE: =21 to +16"

t This range covers all trip levels and control
setpoints with at |east 3 Inches margin.,

INSTRUMENT LOOP ACCURACY: 0+.5 Inches (41.35%)
RATIONALE FOR INSTRUMENT LOOP ACCURACY: This accuracy Is sufficlient

for the steam drum level control for PPS functions and Is more than
adequate for monitoring purposes.

LOCATION IN PSAR: SECTION 7.5.2.1.3, Table 7.5-1

D.1.A.4 Steam Drum Pressure CATEGORY 2

PURPQOSE: The steam drum pressure |Is monitored to Indicate proper
operation of the Protected Alir Cooled Condenser (PACC) and the vent
valves, during decay heat removal operation, Control of saturated drum
pressure determines the heat sink temperature of the IHTS.

RANGE: 0-2500 psig

BRATIONALE FOR RANGE: This range was chosen to cover the maximum design
pressure pius a 108 margin.

ANSTRUMENT LOOP ACCURCY: #20 psig (0.8%)
RATIONALE FOR INSTRUMENT LOOP ACCURACY: This Instrument loop accuracy
Is conslstent with the capabliity of commercially avallable equlpment

and was establlshed to provide sufficient accuracy for PACC and venting
control. It Is more than adequate for mon!toring purposes.

LOCATION IN PSAR: SECTION 7.5.11, Table 7.5-1

D.1.A.5 Pump Discharge Pressure CATEGORY 3

PURPQSE: The AFW pump dlscharge pressure, along with the pump Inlet
pressure, provides the operator with an Indication of pump performance.

BANGE: 0-2200 psig

BATIONALE FOR RANGE: This range covers the full range of expected pump
outlet pressures plus a 160 psi marglin,
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INSTRUMENT LOOP ACCURACY: #22 psig (£1%)

EATIONALE FOR INSTRUMENT LOOP ACCURACY: The Instrument accuracy Is
requlred for system performance and |s more than adequate for the
monl toring function,

LOCATION IN PSAR: To be provided |ater.

D.1.A.6 Yent Yalves, Steam Drum Superheater CATEGORY 3
PURPQSE: The actual position of the vent valves will Indicate proper
operation of these valves to control steam drum pressure soon after
shutdown. Later when the heat |oad has decreased, PACCS will control
steam drum pressure and the valves are required to close. The
Indication then Indlicates that the val ves are closed.

RANGE: Open/closed

RATIONALE FOR RANGE: Not applicable
INSTRUMENT LOOP ACCURACY: Not appllicable

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable

LOCATION IN PSAR: To be provided l|ater.

D.1.A.7 Safety valves, CATEGORY 3
(Steam Drum, Superheater, Evaporator)

PURPQSE: This valve position Indication will allow the operator to
verlfy the relay valves are closed (in normal operation and fo!lowing
the Initlal stage of SGAHRS operation) to prevent |oss of water
Inventory.

RANGE: Open/Closed

RATIONALE FOR RANGE: Not applicable

JINSTRUMENT LOOP ACCURACY: Not applicable

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable

LOCATION IN PSAR: To be provided |ater.

D.1.A.8 Superheater Steam Qutlet Isolation Valve CATEGORY 3

PURPQSE: This dlrect valve position Indlcation will allow the operator
to verify this valve Is open or closed as required for each particular
mode of plant operation,
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RANGE: Open/Closed

RATIONALE FOR RANGE: Not applicable
JINSTRUMENT LOOP ACCURACY: Not applicable

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable
LOCATION IN PSAR: SECTION 7.5, Figure 7.5-6

D.1.A.9 Feedwater lsolation Yalves CATEGORY 3
PURPQSE: This valve position Indication will allow the operator to
verlfy that these valves are closed or open as required by the plant
operating mode.

RANGE: Open/Closed

RATIONALE FOR RANGE: Not applicable
JINSTRUMENT LOOP ACCURACY: Not applicable

BATIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable

LOCATION IN PSAR: SECTION 7.5, Figure 7.5-6

D.1.A.10 PACC Qutlet Water Flow CATEGORY 3
PURPQSE: The PACC outlet flowmeters are used In conjunction with
temperature and pressure measurements to provide Indlication of PACC
performance.

RANGE: 0-100,000 Ib/hour

RATIONALE FOR RANGE: This range was established to cover all possible
flows with a margin of 10,500 Ibm/hour above the expected flow levels,

ANSTRUMENT LOOP ACCURACY: #1500 Ibm/hour (41.5%)

: This accuracy |s adequate for
PACC control and |s more than adequate for monltoring PACC performance.

LOCATION IN PSAR: To be provided |ater.
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D.1.A11 PACC Non-Condensible Yent Yalve Position CATEGORY 3

PURPQSE: The dlirect position Indlcation of the vent valves will| al low
the operator to verlfy that valves are open or closed as required by
the specl|flc mode of plant operation,

BANGE: Open/Closed

RATIONALE FOR RANGE: Not applicable
INSTRUMENT LOOP ACCURACY: Not applicable

RATIONALL FOR INSTRUMENT LOOP ACCURACY: Not applicable
LOCATION IN PSAR: To be provided |ater.,

D.1.A.12 Evap. (West) Inlet lso. Yalve CATEGORY 3
PURPQSE: This valve position Indlcation provides Information to al low

the operator to verlfy the valve |s open or closed as required by the
speclflc plant operating mode.

BRANGE: Open/Closed

BATIONALE FOR RANGE: Not applicable

JINSTRUMENT LOOP ACCURACY: Not applicable

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable

LOCATION IN PSAR: To be provided |ater.

D.1.A.13 Evap. (East) Inlet lso, Yalve CATEGORY 3

PURPQSE: This valve position Indlcation provides Infornation to allow
the operator to verlfy that the valve |s open or closed as required for
the speclflc operating mode of the plant,

BANGE: Open/Closed

RATIONALE FOR RANGE: Not applicable
JANSTRUMENT LOOP ACCURACY: Not appilcable

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable
LOCATION IN PSAR: To be provided |ater,
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D.1.A.14 Reclrculation Pump lsolation Yalve CATEGORY 3

PURPQSE: This valve position !ndlcator will allow the operator to
verlfy this valve Is el ther open or closed as required by the speclfic
system operating mode.

RANGE: Open/Closed

RATIONALE FOR RANGE: Not applicable

JINSTRUMENT LOOP ACCURACY: Not applicable

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable

LOCATION IN PSAR: SECTION 7.5.2.1.3

P.1.A.1% Reclrc. Pump Dlischarge Pressure CATEGORY 3
PURPQSE: This pump pressure Indlcation will aliow the operator to
ver|fy the performance of the recirculation pump to ensure the ablllty
of the steam generator system to remove heat,

RANGE: 0-2700 psig

BATIONAL FOR RANGE: This range covers the full range of operating
pressures as well as a 10§ margin above design pressure,

ANSTRUMENT LOOP ACCURACY: +27 psig (11%)

t The accuracy Is within
capabl|ities of commerclally avallable Instrumentation and exceeds that
required to al low the operator to determine reclrculation pump
performance,

LOCATION IN PSAR: To be provided |ater.

D.1.A.16 Steam Drum Drain Yalve Position CATEGORY 3
PURPQSE: This valve position Indlcation will al!ow the operator to
ver|fy these valves are open or closed as requ!red by the specific
plant operating condition,

RANGE: Open/Closed

RATIONALE FOR RANGE: Not applicable
ANSTRUMENT LOOP ACCURACY: Not appllicable

RAUIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable

LOQCATION IN PSAR: SECTION 7.5.2.1.3 and Fig. 7.5.6
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D.1.A.17 Reclrc, Pump Bypass Yalves Position CATEG” Y 3
PURPQSE: This valve position Indication will alliow the operator to
verlfy these valves are el ther closed or open as required by the
specl flc system operating mode.

BANGE: Open/Closed

BATIONALE FOR RANGE: Not applicable
JINSTRUMENT LOOP ACCURACY: Not applicable

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable

LOCATION IN PSAR: SECTION 7.5, Figure 7.5-6

D.1.A.18 Juperheater Bypass Yalves CATEGORY 3
PURPQSE: This valve position Indication will allow the operator to
verify this vaive Is closed or open as required for the speciflic system
operation mode.

RANGE: Open/Closed

EATIONALE FOR RANGE: Not applicable
JNSTRUMENT LOOP ACCURACY: Not applicatble

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable

LOCATION IN PSAR: To be provided |ater,

D.'.A.19 Superheater Inlet lsoiation Yalve CATEGORY 3
BURPQSE: This valve position Indication will allow the operator to

verify this valve Is open or closed as required for the speciflic system
operating mode.

RANGE: Open/Closed

RATIONALE FOR RANGE: Not appllicable

JINSTRUMENT LOOP ACCURACY: Not applicable

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not appllicable

LOCATION IN PSAR: SECTION 7.5.56.1.2, Figure 7.5-6
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D.1.B  HIS Loops
D.1.8.1 Pony Motor Speed PHIS CATEGORY 3

PURPQSE: This parameter verlfles that a portion of the heat removal
traln Is operating. The PHTS Pony Motor Is used to malintain forced
conyection In the PHTS during the shutdown heat removal mission,

RANGE: 0-120 rpm

BRATIONALE FOR RANGE: The pony motor operates In one of six discrete
speeds on a "selection" basls, the highest of which Is 115 rpm,

INSTRUMENT LOOP ACCURACY: +4 rpm (43% of the 120 rpm span)
RATIONALE FOR INSTRUMENT LOOP ACCURACY: The selection of this accuracy

Is based on the state-of-the-art capablility for the equipment and Is
adequate for monitoring pump operation,

LOCATION IN PSAR: SECTION 7.5.2.1.2, Table 7.5~1

0.1.8.2 Pony Motor Speed IHIS CATEGORY 3

PURPQSE: This parameter verifles that a portion of the heat removal
traln Is operating. The IHTS Pony Motor is used to maintain forced
convection In the IHTS during the shutdown heat removal mission.

RANGE: 0-120 rpm

RATIONALE FOR RANGE: The pony motor operaies In one of six discrete
speeds on a "selection" basls, the highest of which is 115 rpm.

ANSTRUMENT LOOP ACCURACY: #4 rpm (43§ of the 120 rpm span)

RATIONALE FOR INSTRUMENT LOOP ACCURACY: The selection of this accuracy
Is based on the state-of-the-art capabllity for the equipment and Is

adequate for monltoring pump operation,

LOCATION IN PSAR: SECTION 7.5.2.1.2, Table 7.5-1

D.1.B.3 IHIS IHX Na Qutiet Temperature CATEGORY 3

PURPQSE: The IHX outlet temperature provides the operator with direct
indication of reactor heat removal and verifles core cooling. During
reactor operation and following reactor shutdown this parameter,
combined with the PHTS hot leg temperature, provides the T across the
IMX, this AT Is an Indication of PHTS heat rejection.
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BANGE: 300° - 11000F

RATIONALE FOR RANGE: This range was selected to provide capabllity to
monl tor all anticlpated normal and of f=normal condltions with margin,

JANSTRUMENT LOOP ACCURACY: # 3.1%
: This Is based on the highest

accuracy commerclally avallable with rellable Instrumentation and Is
adequate for accldent monltoring.

LOCATION IN PSAR: SECTION 7.5.2.1.1, 7.5.3.1.2, Table 7.5~1

D.1.8B.4 Evaporator Na Qutlet Temperatuie CATEGORY 3

PURPQSE: This temperature Indlication verifles to the operator heat
rejection through the steam generator system.

BANGE: 300° - BOOCF

RATIONALE FOR RANGE: This range was chosen to monitor the full range
of anticlpated temperatures,

ANSTRUMENT LOOP ACCURACY: +100F (2% of span)
RATIONALE FOR INSTRUMENT LOOP ACCURACY: This accuracy was chosen to

meet the needs of the Plant Protection System and |s adequate for
accldent monl toring.

W: SECT'W 705.201.1. TablC 7.5-1

D.1.B.5 BHIS Flow CATEGORY 3

PURPQSE: The PHTS flow provides a dlirect verification of the
capabl| ity to cool the reactor,

RANGE: =1500 TO +6000 GPM

RATIONALE FOR RANGE: This range was chosen to cover the flow rate
while operating on pony motors or natural circulation. The reverse
flow measurement covers the use of 2 pony motors operating and the 3rd
pump ldle.

ANSTRUMENT LOOP ACCURACY: <6.1%

RATION/LE FOR INSTRUMENT LOOP ACCURACY: This Is based on the state-of-
the-art accuracy avallable for this type of Instrumentation, and Is
adequate for this accident monltoring function,

LOCATION IN PSAR: SECTION 7.2.1.2, 7.5.2.1.1
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D.

D.2 TI
D.

1.8B.6 IHIS Flow CATEGORY 3

PURPQSE: This Information provides ver!flication of IHTS operation and
accordingly capabllity to cool the reactor.

BRANGE: 0 to +6000 gpm

BATIONALE FOR RANGE: This range was chosen to cover the flow (aufes
while operating on pony motors or on natural clrculation,

ANSTRUMENT LOOP ACCURACY: + 7% of span

: This accuracy Is based on the
state~of-the-art accuracy avallable for this type of Instrument and Is
adequate for monltoring IHTS flow.

LOCATION IN PSAR: SECTION 7.5.2.1.1 and Table 7.5.1

TLE: Direct Heat Removal Service (DHRS)/EVST Coollng

2.A  QOHX Sodium Outlet Temperature CATEGORY 3
EURPQSE: This parameter verifles that the dlrect heat removal service
(DHRS) Is functioning properly, l.e. that the sodium returning to the
reactor has been cooled.

RANGE: 32-1200°F

RATIONALE FOR RANGE: This range |s based on the maximum temperature
expected plus a minimum of 108 margin,

JINSTRUMENT LQOP ACCURACY: #1% of full range

RATIONALE FOR INSTRUMENT LOOP ACCURACY: This accuracy Is based on that
of commerical grade Instrumentation and |s satisfactory for accldent
mon| toring purposes.

LOCATION IN PSAR: SECTION 7.6.3.1

2.8 Qverflow Yessel Level CATEGORY 3

PURPQSE: This parameter verifles sufficiency sodlum Inventory which Is
necessary for the continuing avallabllivy of DHRS,

BANGE: 0.5-17f¢t
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BATIONALE FOR RANGE: The range of this Instrument |s based on the
depth of the overflow vessel,

ANSTRUMENT LOOP ACCURACY: 4#5% full range

: This Is the best accuracy
attalnable with state-of-the-art Instrumentation and |s adequate for
accident monl toring,

LOCATION IN PSAR: SECTION 7.6.3.1

0.2.C Reactor Overflow Temperature CATEGORY 3

PURPQSE: This parameter verlifles that the direct heat removal service
(DHRS) 1s functlonling properly, l.e. that heat energy Is belng removed
from the reactor.

BANGE: 32-1500°F

RATIONALE FOR RANGE: The range of this Instrument |s based on the
max|mum temperature expected plus a minimum of 10§ marglin,

INSTRUMENT LOOP ACCURACY: #1% of full range.

: This accuracy |s based on that
of commer!cal grade Instrumentation and Is satisfactory for accldent
mon| toring purposes.

LOCATION IN PSAR: SECTION 7.6.3.1

0.2.0 Primary Makeup Flow CATEGORY 3

PURPQSE: Ver!fy that the direct heat removal service (DHRS) Is
functioning properly, l.e, that the sodlum makeup pumps are providing
the required flow,

BANGE: 0-500 gpm

This range |s based on the maximum flow expected
plus a minimum of 108 margin.

ANSTRUMENT LOOP ACCURACY: #3% of full range.

: Ths accuracy |s based on that
of commerical grade Instrumentation and Is satisfactory for accldent
mon! toring purposes.,

LOCATION IN PSAR: SECTION 7.6.3.1
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D.2.E QOHX NaK Qutlet Temperature CATEGORY 3

PURPQSE: This parameter verifles that the direct heat ramoval service
(DHRS) Is functioning properly, l.e. that NaK returning from the ABHX
has been cooled.

BANGE: 32-1200°F

BATIONALE FOR RANGE: This range Is based on the maximum temperatures
expected plus a minimum of 10§ margin,

ANSTRUMENT LOOP ACCURACY: +1% of full range.
RATIONALE FOR INSTRUMENT LOOP ACCURACY: This accuracy Is based on that

of commerical grade Instrumentation and |s satisfactory for accident
monl torlng purposes.

LOCATION IN PSAR: SECTION 7.6.3.1

0.2.F QHX NaK inlet Temperature CATEGORY 3

PURPQSE: This parameter verifles that the dlirect heat removal service
(DHRS) Is functioning properly, l.e, that NaKk returning from the OHX Is
transferring heat from the primary sodlum makeup |oop.

RANGE: 32-1200°F

RATIONALE FOR RANGE: This range Is based on the maximum temperature
expected plus a minimum of 10§ margin,

JANSTRUMENT LOOP ACCURACY: +1% of full range.
BATIONALE FOR INSTRUMENT LOOP ACCURACY: Thls accuracy Is based on that

of commerical grade Instrumentation and is satisfactory for accldent
monl toring purposes.

LOCATION IN PSAR: SECTION 7.6.3.1

D.2.6 QHX NaK Flcx CATEGORY 3
PURPQSE: This Instrumentation verlfles that the dlrect heat removal

service (DHRS) Is functioning properly, l.e. that the EVST NaK pumps
are providing the required flow.

RANGE: 0-500 gpm
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This range Is based on the maximum flow expected
plus a minimum of 108 margin,

ANSTRUMENT LOOP ACCURACY: #3% of full range.
BATIONALE FOR INSTRUMENT LOOP ACCURACY: This accuracy Is based on that

of commerical grade Instrumentation and Is satisfactory for acclident
monl toring purposes.

LOCATION IN PSAR: SECTION 7.6.3.1

D.2,H EYST OQutlet Temperature CATEGORY 2

PURPQSE: This parameter verlfles that the EVST direct heat removal
service Is functioning properly, i.e. that EVST design temperatures are
not exceeded and to record the same.,

RANGE: 32-1200°F

RATIONALE FOR RANGE: This range Is based on the maximum temperature
expected plus a minimum of 10§ margin,

ANSTRUMENT LOOP ACCURACY: +1% of full range.

: This accuracy Is based on that
of commerical grade Instrumentation and Is satisfactory for accident
monl| toring purposes,

LOCATION IN PSAR: SECTION 7.6.3.1

D.2.1 EYST Level CATEGORY 3

PURPQSE: This parameter verifies that the sodium Is at a safe |evel
(fuel Is covered and sodlum nozzles are covered enabling forced or
natural convection In the EVST coollng system to remove decay heat).

BRANGE: 25-37 f¢t

RATIONALE FOR RANGE: The rationale Is based on the need to measure
from the lowest sodlum level In the EVST (corresponding to EVST |eak
Into guard vessel) to the highest safe level plus a minimum of 10%
margln,

ANSTRUMENT LOOP ACCURACY: 5% of full range
RATIONALE FOR INSTRUMENT LOOP ACCURACY: This accuracy Is based on

state-of-the-art Instrumentation and is satisfactory for accident
mon| toring purposes.

LOCATION IN PSAR: SECTION 7.6.3.1
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D.2.J EY3T Na Fiow CATEGORY 2

PURPQSE: This parameter verlfles that the EVST direct heat removal
service is functioning properly, l.e. that the EVST Na pumps are
providing the required flow to the Na/NaK cooler,

RANGE: 0-500 GPM

RATIONALE FOR RANGE: This range |s based on the maximum flow expected
plus a minimum of 108 margin,

JINSTRUMENT LOOP ACCURACY: 3% of full range.

RATIONALE FOR INSTRUMENT LOOP ACCURACY: This accuracy Is based on that
of commerclal grade Instrumentation and Is satisfactory for acclident
mon! toring purposes.

LOCATION IN PSAR: SECTION 7.6.3.1

D.2.Kk Reactor Yessel Level CATEGORY 3

PURPQSE: This Instrument verlfies sodlum Inventory In the reactor
vessel which |s necessary for continuing avallablli+  of DHRS.

RANGE: These wlde range reactor vessel Instruments measure from 6"
above operating level to 6" beiow the top of the outlet nozzle.

RATIONALE FOR RANGE: The level range Includes the maximum sodlum level

which 1s expected for any event and the |owest |level at which primary
loop flow can be maintalned.

INSTRUMENT LOOP ACCURACY: The accuracy of the instrument channel Is

+5% of range or +9.5 Inches. The Indicator accuracy Is +1% of range or
+1.9 Inches,

BATIONALE FOR INSTRUMENT LOOP ACCURACY: Accuracy requirements have
been establ ished consistent with the capabllities of this type of
measuring system. Loop flow Is the back up for the level.

LOCATION IN PSAR: SECTION 7.5.3.1.1 (to be revised to address the
above).
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D.2.L Sodlum Zlde Yalve Indication

D.2.1.1 Cold Trap lsolation (81-PP-Hy-109) CATEGORY 3

PURPQSE: This Indication provides Information with respect to this
val ve belng open or closed. Its purpose Is to verlfy that the direct
heat removal service (DHRS) system Is functioning properly, l.e, that
this valve Is alligned as required to enable the proper coolant flow.

BRANGE: Open/Closed

RATIONALE FOR RANGE: Not appllicabie
INSTRUMENT LOOP ACCURACY: Not applicable

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable
LOCATION IN PSAR: SECTION 7.6.3.1

0.2.L.2 QHX Bypass (82-PP-Hy-102) CATEGORY 3

PURPQSE: This Information provides Indlcation with respect to the
val ve helng open or closed. |ts purpose Is to verify that the direct
heat removal service (DHRS) system Is functioning properly, l.e. that
this vaive Is allgned as required to enable the proper coolant flow.

RANGE: Open/Closed

RATIONALE FOR RANGE: Not applicable
JINSTRUMENT LOOP ACCURACY: Not applicable

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable
LOCATION IN PSAR: SECTION 7.6.3.1

D.2.L.3 OHX Inlet Valve (81=-PP-HY-103) CATEGORY 3

PURPQSE: This Information provides Indlcation with respect to the
val ve belng open or closed. I!ts purpose Is to verlfy that the direct
heat removal service (DHRS) system Is functioning properly, l.e. that
this valve Is aligned as required to enable the proper coolant flow.

RANGE: Open/Closed

RATIONALE FOR RANGE: Not applicable
JINSTRUMENT LOOP ACCURACY: Not applicable

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable
LOCATION IN PSAR: SECTION 7.6.3.1
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D.2.M NaK Side Yalve Indication
D.2.M.1 EYST/DHRS Crossover Yalve (82-EPHY-413) CATEGORY 3

EJRPQSE: This provides Indlication of the valve belng open or closed.
Ite purpose Is to verlfy that the direct heat removal service (DHRS)
system Is able to function properly, l.e. that this valve Is allgned as
requlred to enable the proper coolant flow.

RANGE: Open/Closed

BRATIONALE FOR RANGE: Not applicable
JINSTRUMENT LOOP ACCURACY: Not applicable

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable
LOCATION IN PSAR: SECTION 7.6.3.1

0.2.M.2 EVST/DHRS Crossover Yalve (B1-EPHY-416) CATEGORY 3

PURPQSE: This provides Indlcation of the valve belng open or ciosed.
Its purpose Is to verlfy that the direct heat removal service (DHRS)
system Is able to function properly, I.e. that this valve Is aligned as
required to enable the proper coolant flow.

RANGE: Open/Closed

BATIONALE FOR RANGE: Not eppllicable
JINSTRUMENT LOOP ACCURACY: Not applicable

RATIONALE FOR INSTRUMEN, LOOP ACCURACY: Not appilcable
LOCATION IN PSAR: SECTION 7.6.3.1

D.2.M.3 EVST/DHRS Crossover Yalve (81-EPHY=357) CATEGORY 3
PURPQSE: This provides Indlication of the valve belng open or closed.
Its purpose Is to verlfy that the direct heat removal service (DHRS)

system Is able to function properly, l.e. that this valve Is allgned as
required to enable the proper coolant flow.

RANGE: Open/Closed
BRATIONALE FOR RANGE: Not applicable
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JNSTRUMENT LOOP ACCURACY: Not applicable
RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not appllicable
LOCATION IN PSAR: SECTION 7.6.3.1

D.2.M.4 EYIT/DHRS Crossover Yalve (81-EPHY=328) CATEGORY 3

PURPQSE: This provides Indication of the valve belng open or closed.
I'ts purpose Is to verify that the direct heat removal service (DHRS)
system Is able to function properly, l.e. that this valve Is aligned as
required to enable the proper coolant flow.

BRANGE: Open/Closed

BATIONALE FOR RANGE: Not applicable
INSTRUMENT LOOP ACCURACY: Not applicable

BATIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable
LOCATION IN PSAR: SECTION 7.6.3.1

D.2.M.5 EYST/DHRS Crossover Yalve (81-EPHY=359) CATEGORY 3
PURPQSE: This provides Indication of the valve belng open or closed,
Its purpose Is to verlfy that the direct heat removal service (DHRS)

system Is able to function properly, l.e. that this valve Is aligned as
required to enable the proper coolant flow.

RANGE: Open/Closed

BATIONALE FOR RANGE: Not applicable
ANSTRUMENT LOOP ACCURACY: Not applicable

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Not applicable
LOCATION IN PSAR: SECTION 7.6.3.1

D.2.M.6 EVST/DHRS Crossover Yalve (81-EPHY-420) CATEGORY 3

PURPQSE: This provides Indication of the valve belng open or closed.
Its purpos. Is to verlfy that the direct heat removal service (DHRS)
system Is able to functlion properly, l.e. that this valve Is allgned as
required to enable the proper coolant flow.
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RANGE: Open/Closed

RATIONALE FOR RANGE: Not ap,llicable
ANSTRUMENT LOOP ACCURACY: N * applicable

RATIONALE FOR INSTRUMENT LOOF ACCURACY: Not applicable
LOCATION IN PSAR: SECTION 7.6.3.1

D.3 TITLE: Cooling Water System
D.3.A Emergency Chllled Water Temperature CATEGORY 2

PURPQSE: Indication of the Emerg. Chilled Water Chiller Inlet & outlet
temps. Is necessary for evaluation of ECW chil lers performance,
efficlency & abliity to fulflll plant heat removal requirements; Low
efficlency of ECW Chillers will Impalr the operation of Emerg. Reclrc.
Gas CoolIng system, Fuel Handling System, Emerg. HVAC System & certaln
Radiation Monltoring equlpment.

RANGE: 30°F to BO°F

RATIONALE FOR RANGE: The Instrument range of 30°-80°F Is provided on
the basls of normal (42°F) and high (659F) operating condltions and 25%
downscaie and upscale margin,

INSTRUMENT LOOP ACCURACY: Accuracy of the loop is within +6% of the
50°F span,

. : The accuracy of the loop Is
based on the accuracy of its Individua! market avallable components.
The loop consists of thermocoupie (2,=43,5§ for 50°F span) temperature
transmitter (2,=40.5%) and panel elec*ronlc temperature Indlcator

(85=12%).

LOCATION IN PSAR: SECTION 9.7.2 - Emergency Chil led Water System
(belng rewritten)

0.3.B Emergency Chilled Water Pressure CATEGORY 2

PURPQSE: Indication of the Emerg. Chilled Water Chiller discharge
pressure |s necessary for evaluation of ECW clrc. pumps' performance,
system piping tightness & pressure operating conditions, The low
dlscharge pressure will Indlcate ECW pump or plping fallure, & will
Impalr the abllity of Emerg. Chllled Water System for plant heat
removal.
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BRANGE: 0-220 psig

RATIONALE FOR RANGE: The Instrument range of 0-220 psig Is provided on
the basls of ECW chlller dlscharge pressure normal (110 psig) and high

(180 psig) operating conditions, and 20§ upscale margin.

INSTRUMENT LOOP ACCURACY: The accuracy of the loop Is within £2.5% of
220 psig span.

BATIONALE FOR INSTRUMENT LOOP ACCURACY: The accuracy of the loop Is
based on the accuracy of Its market avallable components. The |oop
consists of electroni. pressure transmitter (a,.40,5%) and panel
electronic pressure Indlicator (a,=29),

LOCATION IN PSAR: SECTION 9.7.2 - Emergency Chilled Water System

0.3.C Emergency Chilled Water Flow CATEGORY 2

PURPQSE: Indication of Emerg. Chllled Water flow thru chillers Is
necessary for the evaluation of ECW Circ. Pumps' performance and system
flow operating conditions, The low flow of Emerg. Chilled Water will
trip Emerg. Chiller & dlisable the ECW System which Is required for
plant heat removal operation,

BANGE: 0-2000 gpm

RATIONALE FOR RANGE: The Instrument range of 0-2000 gpm Is provided on
the basls of normal (1250 gpm) and high (1600) flow operating
condl tions and approximately 20% upscale margin,

INSTRUMENT LOOP ACCURACY: Accuracy of the loop Is within +3.58 of the
2000 gpm span,

: The accuracy of the loop is
based on the accuracy of Its Individual market avallable components,
The loop consists of orlfice with flange taps (a,=40,5¢) electronic
flow transmitter (a,=0,5¢) and panel electronic }Iow Indicator

(63.12’) 3

LOCATION IN PSAR: SECTION 9.7.2 - Emergency Chilled Water System
(being rewritten).

D.3.0 Emergency Chllled Water Recir. Pump Status CATEGORY 3

PURPQSE: Emergency Chillied Water System pump status |s used for
assessing operation of Emergency Recirculation Gas Coolling Systems,
Fuel Handling Systems, Emergency HVAC Systems, and certaln Radiation
Moni toring equlpment,
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BANGE: Run/Not Run

RATIONALE FOR RANGE: N/A
JANSTRUMENT LOOP ACCURACY: N/A

RATIONALE FOR INSTRUMENT LOOP ACCURACY: N/A
LOCATION IN PSAR: To be provided |ater.

D.3.E Emergency Chlller Status CATEGORY 3
PURPQSE: Emergency Chilled Water System chiller status Indlcates
operation of Emergency Reclrculation Gas Coollng Systems, Fuel Handling

Systems, Emergency HVAC Systems, and certaln Radlation Monltoring
equlpment,

RANGE: Run/Not Run

RATIONALE FOR RANGE: N/A
JANSTRUMENT LOOP ACCURACY: N/A

RATIONALE FOR INSTRUMENT LOOP ACCURACY: N/A
LOCATION IN PSAR: To be provided |ater.

D.3.F Emergency Chilled Water Exp. Tank Level CATEGORY 3

PURPQSE: Indlication of Emergency Chilled Water Expansion Tank |evel
al lows proper evaluation of systems operating and |eakage conditions,
ECW Expansion Tank Low-Low Level signal trips ECW Reclrculation Pump
and dlsables Emergency Chilled Water System Impairing plant heat
removal operation,

RANGE: 0-100 Inches.

RATIONALE FOR RANGE: The Instrument range 0-100" Is provided on the
basls of ECW Expansion Tank helght.

INSTRUMENT LOOP ACCURACY: The accuracy of the loop Is within +2.5% of
the span.

BATIONALE FOR INSTRUMENT LOOP ACCURACY: The accuracy of the loop Is
based on the accuracy of Its Individual market avallable components,

The loop consists of the electronic |evel transmitter (a,=40,58) and
panel electronic level Indlicator (2, = +2%).

LOCATION IN PSAR: SECTION 9.7.2 - Emergency Chilled Water System
(belng rewritten)
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0.3.6 Expansion Tank lsolation Valve Positii) CATEGORY 3

PURPQSE: Emergency Chilled Water System expansion status Indlcates
operation of Emergency Recirculation Gas Coolling Systems, Fuel Handling
Systems, Emergency HVAC Systems, and certaln Radlation Monltoring

equlpment,

RANGE: Open/Not Open

RATIONALE FOR RANGE: N/A
INSTRUMENT LOOP ACCURACY: N/A

RATIONALE FOR INSTRUMENT LOOP ACCURACY: N/A
LOCATION IN PSAR: To be provided |ater.

0.3.H Emergency Plant Service Water Supply Temperature CATEGORY 2

PURPQSE: Indication of Emergency Plant Service Water supply header
temperature Is used for evaluation of Emergency Water Coollng System
heat removal capabllities.

RANGE: 30-130°F
RATIONALE FOR RANGE: The Instrument range of 30-130°F I|s provided on

the basls of normal (90°F), low (45°F) high (1109F), operating
condl tions and 20% upscale and downscale margin,

INSTRUMENT LOOP ACCURACY: The accuracy of the loop Is within +4.3% of
100°F span.

: The accuracy of the loop Is
based on the accuracy of Its Individual market avallable components.
The loop consists of thermocoupie (2,=41.8% of 100%F span), electronic
:;'2";?"8""9 transmitter (a,-40.5%) and panel electronic Indlcator
- .

LOCATION IN PSAR: SECTION 9.9.2 - Emergency Plant Service Water System

0.3.1 Emergency Plant Service Water Flow CATEGORY 2
PURPQSE: Indlcation of Emergency Plant Service Water flow through the

chillers Is used for evaluation of Emergency Chilled Water Systems
operation capabllities.

RANGE: 0-2500 gpm
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BATIONALE FOR RANGE: The Instrument range of 0-2500 gpm Is provided on
the basis ot normal (2000 gpm) and high (2100 gpm) operating
condl tlons, and 20§ upscale margin,

INSTRUMENT LOOP ACCURACY: The accuv acy of the loop Is within +3.5% of
2500 gpm span,

: The accuracy of the loop Is
based on the accuracy of Its Individual market avallable components,
The loop conslsts of orifice with flange tops (a,.40,58), electronic
flow transmitter (a,-0,5) and panel electronic flow Indicator

(85=42%).
LOCATION IN PSAR: SECTION 9.9.2 - Emergency Plant Service Water System

D.3.J Emergency Plant Service Water Basin level CATEGORY 2
PURPQSE: Indication of Emergency Coolling Tower Water Storage Basin

level |s used for evaluation of EPSW reserve storage capaclty and
Cool Ing Water System operation capabllities.

RANGE: 0-100%

RATIONALE FOR RANGE: The Instrument range EIl. 771'-816' Is based on
the storage basin bottam (EIl. 771') and top (816') elevation,

INSTRUMENT LOOP ACCURACY: The accuracy of the loop Is within +3% of 45

foot span.

EATIONALE FOR INSTRUMENT LOOP ACCURACY: The accuracy of loop Is based

on the accuracy of Its Indlvidual market avallable components, The
loop consists of the electronic ievel transmitter (a‘.ﬁ’) and panel
electronic level Indicator (a,-429),

LOCATION IN PSAR: SECTIC.. 9.9.2 - Emergency Plant Service Water System

D.3.x  Emergency Plant Service Water Pit Level CATEGORY 2
PURPO“": Indlcation of Emergency Plant Service Water pump pit |evel

al lows for evaluation of EPSW pump operation conditions and Cool Ing
Water System operation capabllities.

RANGE: 0-100%

RATIONALE FOR RANGE: The Instrument range El, 810" - 821" f+, Is based
on pump plit bottom (ei., 810') and top (821') elevation.
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ANSTRUMENT LOOP ACCURACY: The accuracy of the loop Is within +3% of 11

foot span.

BATIONALE FOR INSTRUMENT LOOP ACCURACY: The accuracy of the loop Is
based on the accuracy of Its indlvidual market avallable components,
The loop consists of the electronic level transmitter (a‘.ﬁg) and
panel electronic level Indlcator (32.121),

LOCATION IN PSAR: SECTION 9.9.2 - Emergency Plant Service Water System

0D.3.L Emergency Plant Service Water Pump Status CATEGORY 3

PURPQSE: Emergency Plant Service Water flow status Indicates proper
operation of Emergency Chilled Water System, and cooling of the Diesel
Generator Systems.

BANGE: N/A

RATIONALE FOR RANGE: N/A

ANSTRUMENT LOOP ACCURACY: N/A

RATIONALE FOR INSTRUMENT LOOP ACCURACY: N/A

LOCATION IN PSAR: To be provided |ater.

0.3.M Emergency Coollng Water Status CATEGORY 3

PURPQSE: Indlcation of Emergency Cooling Fan Status Is used for
evaluation of Emergency Water Cooling System heat removal capabllities.

RANGE: Run/Not Run

RATIONALE FOR RANGE: N/A
ANSTRUMENT LOOP ACCURACY: N/A

RATIONALE FOR INSTRUMENT LOOP ACCURACY: N/A
LOCATION IN PSAR: To be provided |ater.
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D.4 TITLE: Power Supplles
D.4.A." Electrical Yoltage (1E Inst.) CATEGORY 2

PURPQSE: Indlcation system status by Indicating the voltage levels at
4,16KV switchgear and the dlesel generators and undervoltage cond:tions
at 480V swltchgear, 125/250V DC switchgear and 120/208V uninterruptible
power supplles. This Information Is necessary to Indicate whether

system voltage |s adequate for the operation of plant electrical |oads,

RANGE: As dlscussed below

RATIONALE FOR RANGE: Instrument range |s selected to provide readings
from zero to nominal voltage rating (e.g., 4.16KV, range Is 0-5000
volts) using commercially avallable scales.

el

INSTRUMENT LOOP ACCURACY: Accuracy within 1.,8% for 4.16KV, diesel
generators, 0.3% for 480V switchgear, 0.0% for DC and UPS

Y: The accuracy of the loop Is
based on the accuracy of Its Individual components, Instruments for
medlum vol tage swltchgear consist of a potential transformer (0.3%), a
transducer (0.5%) and a voltmeter (1.08) for a combined accuracy of
within +1.88, Low voltage switchgear (480V) utillze a potential
transformer (0.3%), an undervoltac. relay (fleld adjusted to correct
setpolnt) and an annunclator to Inulcate undervol tage conditions, DC
and UPS systems use an undervol tage relay and an annunclator.

LOCATION IN PSAR: SECTIONS 8.3.1.1.2, 8.3.1.1.5 and 8,3.2.1,1.1. and
Flgures 8.3-2, 8.3-3 and 8.3-5.

D.4.A.2 Electrical Yoltage (Non if) CATEGORY 3

PURPQSE: Ind!cate a system status by Indicating the voltage levels at
13.8KV switchgear and 4.16KV switchgear and undervoltage conditions at
480V swltchgear, 125/250V DC switchgear and 120/208V uninterruptible
power suppllies. This Information Is necessary to Indicate whether
system vol tage |s adequate for the operation of plant electrical l|oads.

RANGE: As dliscussed below.

RATIONALE FOR RANGE: Instrument range Is selected to provide readings
from zero to the nominal voltage rating (e.g., 4.16KV, range Is 0-5000
volts) using commerclally avallable scales.

ANSTRUMENT LOOP ACCURACY: Accuracy within 1.8% for 13.8KV
0.3% for 480V swltchgear
0.0% for DC anc UPS
: The accuracy of the loop Is
based on the accuracy of Its Indlvidual components, Instruments for

QCS760.06-40



med!um vol tage swltchgear (13.,8KV, 4,16KV) consist of a potential
transformer (0.3%), a transducer (0,5%) and a voltmeter {1,08) for a
comblned accuracy of within +1.8%. Low voltage switchgear (480V)
utlllze a potential transformer (0.3%), and undervoltage relay (field
adjusted to correct setpoint) and an annunclator to Indicate

undervol tage conditions, DC and UPS systems use an undervoltage relay
and an annunclator,

LOCATION IN PSAR: SECTION 8,3.2.1.2 and Figure 8,3-2 and 8.3-4,

D.4.8.1 Electrical Current (1E Inst.) CATEGORY 2

PURPQSE: Indicate system status by Indicating the ampere |ocad of
medlum vol tage swltchgear, medlum vol tage |oads, 480V unit substations
and DC batteries and battery chargers.

RANGE: As discussed below

RATIONALE FOR RANGE: Instrument range |s selected to provide adequate
ampere readings from zero to normal fuel load current using

commerclal ly avallable scales. Ammeter scales for batterles are
selected to Indlcate load and charging current (e.g., 800 - 0 - 800)

ANSTRUMENT LOOP ACCURACY:

Accuracy within 1.8 = 2,18 for medlum vol tage swltchgear
1.8 - 2.7% for 480V unlt substations
1.08 for DC batterles & battery chargers

RAT/ONALE FOR INSTRUMENT LOOP ACCURACY: The accuracy of the loop Is

based on the accuracy of Its Indlvidual components. Instruments for
medlum and low voltage switchgear consist of a current transformer (CT)
(0.3 to 1.2%), a transducer (0.5%) and an ammeter (1.0%) for a comblned
accuracy of 1.8% to 2.7% depending on CT ratio. The accuracy of DC
instruments |s based on the ammeter itself.

LOCAT!ON IN PSAR: Figures 8.3-2, 8.,3-3, 8.3=5

D.4.B.2 Electrical Current (Non 1E Inst.) CATEGORY 3

PURPQSE: Indlicate system status by Indlcating the ampere |oad of
medium vol tage switchgear, medlum vol tage |oads, 480V unit substations
and DC batteries and battery chargers.

RANGE: As discussed below.

RATIONALE FOR RANGE: Instrument range Is selected to provide adequate
ampere readings from zero to normal full load current using

commercial ly avallable scales, Ammeter scales for batteries are
selected to Indicate load and charglng current (e.g., 800 - 0 - 800)
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JINSTRUMENT LOOP ACCURACY:

Accuracy within 1.8 - 2,13 for medium vol tage swltchgear

1.8 = 2,78 for 480V unit substations
1.0 for DC batteries & battery chargers

WIWWS The accuracy of the loop Is
based on the accuracy of Its Individual components, Instruments for

medium and |low voltage swltchgear consist of a current transformer (CT)
(0.3) to 1.2%), a transducer (0.5%) and an ammeter (1.0%) for a
comblned accuracy of 1,8% to 2.7% depending on CT ratio. The accuracy
of DC instruments |s based on the ammeter [tself.

|

Figures 8.3-2 and 8.3-4

D.4.C Nltrogen CATEGORY 3

PURPQSE: This Instrument Indicates to the operator that there Is an

adequate supply of nltrogen gas avallable for use within the RCB -~d
RSB.

BRANGE: 0-200 psig

RATIONALE FOR RANGE: The normal pressure seen by this Instrument Is
175 £+ 5 psig. The range of the Instrument (0 to 200 psig) was selected
to cover this normal pressure and provide a 10§ range margin for
contlngency.,

JANSTRUMENT LOOP ACCURACY: #2% of full scale (44 psl).

RATIONALE FOR INSTRUMENT LOOP ACCURACY: The accuracy Is based on the
need to ensure that a minimum nitrogen pressure of 160 psig Is
avallable In the RCB and RSB. Since a |low pressure alarm Is actuated

at 168 psig, the required accuracy provides Insurance that the operator
Is warned before pressure drops below this value.

LOCATION IN PSAR: SECTION 9.5.5.1

D.4.0 Instrument Alr CATEGORY 3

PURPQSE: Indlication of the Instrument Alr Header pressure Is used for
the evaluation of continued supply of Instrument Alr,

RANGE: 0-250 psig
: The Instrument range of 0-250 psig Is provided on

RATIONALE FOR RANGE
the baslis of normal (165 psig) and maximum (210 psig) operating
condltions and 20% upscale margin,

“5760 006'42



INSTRUMENT LOOP ACCURACY: Accuracy of the loop Is within £2.5% of the
250 pslg span,

: The accuracy of the loop Is
based on the accuracy of Its Indlvidual market avallable components,
The loop consists of pressure transmitter (a,.,0,5¢) and panel
electronic pressure Indlcator (a,-429),

LOCATION IN PSAR: SECTION 9,10.1 - Service Alr and Instrument Alr
Systems,

D.5 TITLE: Yentllation Systems

D.5.A System 28 Ventllation, Subsystems, EA, EB, MA, MB CATEGORY 3

PURPQSE: To Indlicate system status for safety related subsystems EA,
EB, MA & MB which Includes status of subsystem fans and Isolation
valves & supply & return gas temperature alarms, (To monitor the
env!ronmental status of decay heat removal components).

RANGE: See Below

RATIONALE FOR RANGE: Instrument range Is not applicable for status of
fans and Isolation valves. Range for the temperature Is 20°F to 240°F
which envelops the functional operating range of Systems EA, EB, MA and
MB and the setpoint of 150°F,

: For status of fans & Isolation valves,
Instrument |oop accuracy Is not applicable. For temperature alarm
loops, Instrument loop accuracy Is % .7% of span.

: Instrument |oop accuracy Is
based on addition of accuraclies of each Instrument In the loop.
Res|stance temperature detector: +0.2%; Temperature switch: .98,
Total: #0.7% of span.

LOCATION IN PSAR: 7.6 (being rewrltten)

7.6.6 = Reclrculating Gas CoolIng Instrumentation
and Control System

D.5.B Cell Atmosphere Temperatures 28PA, 28PB, 28PC, CATEGORY 3
2RC

PURPQSE: To Indlcate system status by providing temperature
Indlcations In control room for PHTS & Reactor Cavity Cel| atmospheres.

RANGE: 329F - 600°F
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RATIONALE FOR RANGE: Instrument range of thermocouples, 32°F - 600°F,
based on |Inear range of type "E" thermocouples.

INSTRUMENT LOOP ACCURACY: Temperature Indication loops + 3.0% of span,

: Instrument |oop accuracy Is
based on addltion of accuracy of each Instrument in the |oop.
Res|stance temperature detector: 10.2%; temperature transmitter:
40.75%; temperature Indlicator; +2.08, Total: #3.0%

LOCATION IN PSAR: SECTION 7.6 (belng rewritten), 7.6.6 = Reclrculating
Gas CoolIng Instrumentation and Control System

D.5.C Nuclear |sland HYAC Status CATEGORY 3

PURPQSE: To monltor system status of Nuclear |sland HVAC components
which includes A/C units, fllter units, fans, dampers, alr handling

units, and discharge alr temperature Indlcation and alarm to verlfy

proper system allgnment,

RANGE: Not Appllicable for fan, damper status. For temperature the
range |s 32°F to 600°F

For Instrument range of thermoucouples, 329F -
600°F |s derlved based on |Inear range of Type E thermoucouples.

ANSTRUMENT LOOP ACCURACY: For status of fans and dampers Instrument
loop accuracy is not applicable., For temperatures alarm |oop accuracy
ls within +1.0% and for temperature Indication loop accuracy Is within

$3.0%.

: The accuracy of the Instrument
Loop Is based on the accuracy of Its Individual components,
Thermoucouples have accuracy within +0.5% alarm swltches +0.5%,
temperature transmitter +0.5% and the Indicators +2.0f. So the overall
accuracy of the alarm and Indlcator loop comes within +1.0% and +3.0%,
respectively.

LOCATION IN PSAR: SECTION 7.6 = Nuclear Island HYAC Instrumentation
and Control System Is being rewrltten

D.6 TITLE: Conflnements
D.6.A Conflnement Pressure CATEGORY 2
PURPQSE: To monitor the RSB conflinement dl fferential pressure to

Insure that RSB conflinement Is monltored by verifyling sub-atmospheric
pressure,
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EANGE: TBD

: The range of these dlfferential pressure
transmltters are selected based on the maxImum pressure which can be
created by the RCB supply fans (positive) and RSB fllter fans
(negative).

ANSTRUMENT LOOP ACCURACY: Within 0.5%.

: Since output of the pressur:
transmitter |s dlirectly golng to the computer and the computer has a
very high accuracy, the Instrument loop accuracy Is the same as the
Instrument accuracy.

: SECTION 7.6 = Nuclear Island HVAC Instrumentation
and Control System Is being rewrltten.

D.6.8B Annulus Pressure CATEGORY 2
PURPQSE: Monitoring of Annulus Pressure will verlfy that the Annulus

space |s belng malntalned at negative pressure with respect to
atmosphere.

RANGE: TBD

BATIONALE FOR RANGE: TBD
ANSTRUMENT LOOP ACCURACY: TBD

RATIONALE FOR INSTRUMENT LOOP ACCURACY: TBD
LOCATION IN PSAR: To be suppllied |ater

D.6 TITLE: RSB Conflnement
D.6.C. Radiatlon Monltoring CATEGORY 2

PURPQSE: Monitoring of the RSB HVAC effluent will assist In
determining If RSB Cleanup System Is functioning properly.

RANGE: 1076 to 10"2mCl/cc
»
: Lower range Is selected on basls of RSB

conf Inement Inltlation setpolnt and commerclally avallable range.
Upper range selected as standard 4 decade range of moni tors.

INSTRUMENT LOOP ACCURACY: Accuracy will be within a factor of 2 over

the entlre range.
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EATIONALE FOR INSTRUMENT LOOP ACCURACY: Instrumentation Is simllar to
that used on LWR, accuracy Is conslstent with Reg. Guide 1.97.

LOCATION IN PSAR: SECTION 11.4

D.7 TITLE: CAPS Boundary Integrity

D.7.A CAPS Pressure, Surge Vessel CATEGORY 3

PURPQSE: This Instrument provides Indlcation to the operator that the
radloactive Inventory of this vessel Is contalned and that the pressure
has not reached a value that wlll| threaten the contalmment function of

the surge vessel.

RANGE: 0-200 Pslig

RATIONALE FOR RANGE: The Instrument range has been selected to provide
Information during normal operation (40 + 10 psig); under pressure-
IImiting condition (compressor shutcff at 135 psig); and up to the
setting of the pressure rellef valve (175 psig). The margin above the
rel ief setting ensures that, despite the uncertainty of the Instrument
loop accuracy and the pressure rellef setting, the operator can conflmm
that rellef has occurred prlor to any threat to the pressure boundary

function.

ANSTRUMENT LOOP ACCURACY: 4 psig (428 of full scaie).

: The accuracy of +4 psi was
selected so that, when added to th uncertainty of the rellef valve
setting, the operator has an assured margin before the confinement
boundary |s threatened which Is adequate for monitoring.

LOCATION IN PSAR: SECTION 9.5.5.4

0.7.B  CAPS Pressure, Cold Box CATEGORY 3

PURPQSE: This Instrument provides Information to the operator that the
radloactivity In the CAPS cold box is contalned and that the pressure
boundary (CAPS cold box wall) Is not threatened.

RANGE: 0-50 pslig

RATIONALE FOR RANGE: The Instrument range |s selected to provide
Information for normal operation of the cold box (0=35 psig) and to

alarm the operator If this pressure exceeds the upper [imit, This will
alert the operator before there is any threat to the vessel boundary.
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ANSTRUMENT LOOP ACCURACY: #1 psi (£2§ of full scale)

RATIONALE FOR INSTRUMENT LOOP ACCURACY: For acclident monitoring an
accuracy of +4 psl Is adequate to assure that operator action can be
taken prior to a threat to the pressure boundary.

LOCATION IN PSAR: SECTION 9.5.5.1

D.8 TITLE: RAFS Boundary Integrity
D.8.A RAPS Pressure, Surge Yessel CATEGORY 3

PURPQSE: This Instrument provides Indication to the operator that the
radloactive Inventory In the RAPS surge vessel I|s contalined and that
the pressure boundary (vessel wall) Is not threatened.

RANGE: 0-200 psig

RATIONALE FOR RANGE: The Instrument range Is selected to Include the
norma! operating condltions within the vessel (95 to 105 psig) and

the setting of the vessel pressure rellef valve (175 psig). The margin
ensures that, with a +4 pslig uncertainty band of the rellef valve, the
operator can conflrm that pressure rellef has occurred prior to any
threat to the boundary.

ANSTRUMENT LOOP ACCURACY: #4 psi (42§ of full scale)

RATIONALE FOR INSTRUMENT LOOP ACCURACY: The accuracy of +4 psi was
selected so that, when added to the uncertainty In the rellef valve
actuation level (+4 psig), the operator has an assured margin before
the pressure boundary |s threatened.

LOCATION IN PSAR: SECTION 9.5.5.4

D.8.B RAPS Pressure Noble Gas Storage Vessel CATEGORY 3

PURPQSE: This Instrument provides Information to the operator that the
radloactive Inventory of the Noble Gas Storage Vessel Is contalned and
that the pressure boundary (vessel wall) Is not threatened.

RANGE: =10 to +200 psig

RATIONALE FOR RANGE: The Instrument range (=10 to 200 psig) Is
selected to cover not only normal operating conditions within the
vessel (=7 to 75 psig) but also the pressure relief valve setting (175
psig). The margin ensures that with the +4 psig uncertalnty band of
the rel lef valve the operator can ascertaln that rellef has occurred
before the boundary |s threatened.
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ANSTRUMENT LOOP ACCURACY: #4 psi (2% of full scale)

: The accuracy of +4 psl was
selected so that, when added to the uncertainty In the rellef valve
actuation level (44 psig), the operator has an assured margln before
the pressure boundary |s threatened.

LOCATION [N PSAR: SECTION 9.5.5.1

D.8.C RAPS Pressure, Cold Box Discharge CATEGOF.. >

PURPQSE: This Instrument provides Information to the operator that the
radloactive Inventory of the vessel Is contalned and that the pressure
boundary (vessel wall) Is not threatened. This pressure, which is
sensed on the dlscharge |Ine of the cold box (cryostili), Is also the
pressure within the vessel.

RANGE: 0-200 psig

RATIONALE FOR RANGE: The range |s selected to cover not only the
normal value of the parameter but also the level at which the rellef
valve wll | actuate (175 ps'3) to protect the vessel. The 25 psi margin
ensures that wlth the vncertainty band (4 psig) the operator can
ascertain that rellef has occurred before the boundary is threatened.

ANSTRUMENT LOOP ACCURACY: #4 psi (#2§ of full scale)
: The accuracy of +4 psi was
selected so that when added to the uncertalinty In the rellef valve

actuation level ‘#4 psl), the operator has an assured margin before the
pressure boundary Is threatened.

LOCATION IN PSAR: SECTION 9.5.5.1

IYPE E: Monltoring of Radlation Releases
Those varlables to be monltored as required for use in determining the

magnl tude of release of radioactive materials, and continually assessing such
rel eases.

QCS760.06-48



TITLE: Contalnment Radlarion

E.1.A Contalnment Area Radlation High Range CATEGORY 1

PURPQSE: Monltors are located In annulus space and monltor radlation
levels emitted from containment. Monitors will provide long *ern
survel | lance (8000 hrs,) of activity In contalnmenrt,

RANGE: 1 R/hr to 107 R/hr
RATIONALE FOR RANGE: Since source term for CRBR Is similar to LWR,

range !s similar to LWR for simllar Instruments and consistent with
Reg. Gulde 1.97.

ANSTRUMENT LOOP ACCURACY: Accuracy will be within a factor of 2 over

the entlre range.

: Instrumentation Is siml’er to
that used on LWR, accuracy is consistent with Reg. Guide 1.97.

LOCATION IN PSAR: SECTION 12.1

E.2 TITLE: Area Radlation

E.2.A Radlation Exposyre Rate (Inside bullding where CATEGORY 2
access |s required to service equipmert Important
1o safety)

PURPQSE: Detectlion of signiflcant releasss and long term survelllaics
In areas where access may be required to service safety equlpmert

RANGE: 10~ R/hr to 104 R/hr
NOTE: It Is ?ssumed that |f the radiation
level Is <10™' R/hr, lower radlaticn leval
Indication Is not necessary. Standard Health
Physlcs requirements will be In effect

RATIONALE FOR RANGE:

1. Slince source terms for CRBR and LWR are simllar, range Is similar
to LWR for simlilar Instruments and conslstent with Reg. Guide 1.97.

2. Standard commerclally avallable range.

INSTRUMENT LOOP ACCURACY: Acc. acy w!ll be within a factor of 2 over

the entire range.

Y: instrumentation Is simllar to
that used on LWR, accuracy Is consistent with Reg. Guide 1.97.

LOCATION IN PSAR: SECTION 12.1
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E.3 TITLE: Alrborne Radloactive Materlals Released From Plant
E.3.A Noble Gas and Yent Flow Rale
E.3.A.1 Contalnment or Purge Effluent CATEGORY 2

PURPQSE: Detection of signlflcant releases and long term survelllance
of all ldentifled plant release polnts,

RANGE : 10"'6,H Ci/ec to 105/\Cl/cc 0 to 1108 vent design
flow {not needed |f effluent dlscharges are
through common plant vent),

RATIONALE FOR RANGE: Since source term for CRBR is simllar to LWR,
range |ls simiiar to LWR for similar Instruments and |s consistent with
Reg. Gulde 1.97.

ANSTRUMENT LOOP ACCURACY: Accuracy will be within a factor of 2 over

the entire range,

BATIONALE FOR INSTRUMENT LOOP ACCURACY: Instrumentation Is similar to
that used on LWR, accuracy Is consistent with Reg. Gulde 1,97.

LOCATION IN PSAR: SECTION 12.1

E.4 TITLE: Annulus Flltration Jystem (Noble Gas) CATEGORY 2

PURPQSE: Detection of significant releases and long term survell lance
of all ldentifled plant reiease points,

RANGT.: 20'6/nCl/cc {0 105;lCl/cc 0 to 110% vent design
flow (not needed | ¢ effluent discharges are
through common plant vent),

RATIONALE FOR RANGE: Since source term for CRBR Is simllar to LWR,
range |s similar to LWR for simllar Instruments and Is conslistent with
Reg. Guide 1.97.

ANSTRUMENT LOOF ACCURACY: Accuracy will be within a factor of 2 over

this entire range.

BATIONALE FOR 'NSTRUMENT LOOP ACCURACY: Instrumentation Is simllar to
that used on LWR, accuracy Is consistent with Reg. Gulde 1.97.

LOCATION IN PLAR: SECTION 12.1
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E.5 TITLE: Steam Generator Bullding, Reactor Jervice CATEGORY 2
Bullding (Noble Gas)

PURPQSE: Detection of signlflcant releases and long term survell |lance
of all ldentifled plant release polnts,

BRANGE: 10~6mCl/cc to 103 mCi/cc 0 to 1108 vent design
flow (not needed |f effluent discharges are
through common vent)

RATIONALE FOR RANGE: Since source term for CRBR Is simllar to LWR,

range Is simliar to LWR for simllar Instruments and !s consistent with
Reg. Gulde 1.97.

ANSTRUMENT LOOP ACCURACY: Accuracy will be within a factor of 2 over
the entire page.

BATIONALE FOR INSTRUMENT LOOP ACCURACY: Instrumentation Is similar to
that used on LWR, accuracy Is consistant with Reg. Gulde 1.97.

LOCATION IN PSAR: SECTION 12.1
E.6 TITLE: Particulates and Halogens

E.6.A All ldentifled Plant Release Points (except CATEGORY 3
steam generator safety rellef valves or
atmospherlc steam dump valves and condenser
alr removal system exhaust)

PURPQSE: Detection of significant releases and long term survelllance
of all ldentified plant release points.

RANGE: 10™3aCl/cc to 102mMCl/cc 0 = 1108 vent
design flow

RATIONALE FOR RANGE: Since source term for CRBR Is simlilar to LWR,
range |s simllar to LWR for simllar Instruments and Is consistent with
Reg. Gulde 1.97.

INSTRUMENT LOOP ACCURACY: Accuracy will be within a factor of 2 over
the entire range.

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Instrumentation Is simllar to
that used on LWR, accuracy Is consistent with Reg. Gulde 1.97.

LOCATION IN PSAR: SECTION 12.1
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E.7 TITLE: Enylrons Radlation and Radioactivity
E.7.A Radlatlon Exposure Meters (Continuous Indication CATEGORY 3
at fixed locations)

PURPQSE: To verlfy signiflicant releases and |local magnltudes.
BANGE: See below

RATIONALE FOR RANGE: Range, location, and quallflcation criteria to be
devel oped to satlsfy NUREG-0654, Section |1.H.5b and 6b requirements
for emergency radlologlcal monltors.,

JINSTRUMENT LOOP ACCURACY: TBD

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Instrumentation Is similar to
that used on LWR, accuracy Is consistant with Reg. Gulde 1,97,

LOCATION N PSAR: SECTION 12,1

E.7.8B  Alrborne Radlohalogens and Particulates CATEGORY 3
{portable sampling with onsite analysls
capabllity).

PURPQSE: This Instrumentation enables the operator to assess
magn| tudes of any releases.

RANGE : 10',Cl/cc to 10',&Cl/cc

RATIONALE FOR RANGE: The range conforms to the guldance provided In
Reg. Gulde 1.97.

JINSTRUMENT LOOP ACCURACY: TBD

RATIONALE FOR INSTRUMENT LOOP ACCURACY: Conventional standards for
accuracy for this type equipment will be applied.

LOCATION IN PSAR: To be provlided.

E.7.C Plant and Environs Radlation (Portable CATEGORY 3
Anstrumentation)

PURPQSE: Thls !nstrumentation enables the operator to access the
magn| tudes of releases.

RANGE: 10=3 R/hr to 104 R/hr, photons 10~3 rads/hr

to 104 rads/hr, beta radlations and |ow-energy
photons
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: The range conforms to the guldance of Reg. Gulde
1.97. Radlation Instruments capable of monltoring over the necessary
range wii | be avallable.

ANSTRUMENT LOOP ACCURACY :
BATIONALE FOR INSTRUMENT LOOP ACCURACY: The accuracles will be typical
of this type of counting Instruments with energy discrimination

capabl |1ty for the approprlate radiation type and wil| employ Industry
accepted techniques.

LOCATION IN PSAR: SECTION 11.4 and 12.1

E.7.0 Plant and Environs Radioactivity (portable CATEGORY 3
lnstrumentation)

PURPQSE: This Instrumentation enables the operator to assess the
magni tude of any release.

RANGE: Multichannel gamma-ray spectrometer

RATIONALE FOR RANGE: The range will be within conventional standards
for this type equipment,

INSTRUMENT LOOP ACCURACY: Varlable dependent on the make of the
detector. To be determined upon flnal selection of equlpment,

RATIONALE FOR INSTRUMENT LOOP ACCURACY: The typical accuraclies for
this type of equipment will| be accepted.

LOCATION IN PSAR: To be provided.

E.8 TITLE: Meterology
E.8.A Nind Direction CATEGORY 3

PURPQSE: WIi| al iow operator to assess dlirection of any plant releases
carried by the wind.

RANGE: 0 to 360°F (#5° accuracy with a deflection of
15©), Starting speed 0.45 mps (1.0 mph).
Damping ratio between 0.4 and 0.6, distance
constant <2 meters

: Conforms to the guldance provided In the Reg.
Guide 1.97.

INSTRUMENT LOOP ACCURACY: Conventional standards for the accuracy of
this type of equipment will be applled.
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RATIONALE FOR INSTRUMENT LOOP ACCURACY: Conventional standards for the
accuracy of this type of equipment will be applied.

LOCATION IN PSAR: Tc be provided.

E.9 TITLE: Grap Sample from Contalnment CATEGORY 3

PURPQSE: This Information provides operator with data to make an
assessment of any releases in contalnment and perform radlolsotopic
analysls.

BANGE: NA

RATIONALE FOR RANGE: The counting equipment will be selected at a
|ater date, however, the necessary detector type and energy
dlscrimination capabl|ity will be provided to support thls

radlol sotoplc analysls,

ANSTRUMENT LOOP ACCURACY: Achlevable accuracles will be consistent
with this type of equipment In accordance with accepted Industry

standards.

RATIONALE FOR INSTRUMENT LOOP ACCURACY: The accuracy Is based on

standard Industry practice.

LOCATION IN PSAR: To be provlded.
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7.5 INSTRUMENTATION AND MONITORING SYSTEM

The Instrumentation and monltoring systems Included In this Section are the
Flux Monitoring System, the Heat Transport Instrumentation System, the Reactor
and Vessel Instrumentation System, the Fuel Fallure Monitoring System, the
Leak Detection Instrumentation System, and the Sodlum-Water Reactor Pressure
Rel lef System. Table 7.5-1 |ists the measured parameters and Instrumentation
provided by these systems. The Instrumentation which Is safety related as
defined In Section 3.2.1 Is Identifled with an asterisk in column 2 of Table
7.5=1. Instrumentation and monitoring for TLTM parameters not Included In the
design basis are also discussed. These include contalnment hydrogen
monltoring and contalnment vessel temperature and pressure monltoring.

7.5.1 Elux Monltoring System

The objective of the Flux Monitoring System (FMS) Is to provide Indications
and electrical signals proportional to reactor power for reactor plant control
and protection. The FMS meets |ts obJective by means of neutron measuring
Instrumentation comprised of sensors and signal condltioning equipment which
previde Indications and signals for conditions of reactor shutdown, startup
and full power operation,

Neutron sensors |located around the periphery of the reactor guard vessel serse
thermal lzed reactor |eakage flux which Is proportional to the reactor flux and
thus to reactor power, Signals from the sensors are conditioned and then used
to do the fol lowing:

o Determine the flux status of the reactor from shutdown through startup
and al |l power levels.

o Provide signals to the Plant Protection System (PPS) to Inltiate
reactor protective frips.

o Provide signals to the Plant Control System (PCS) for reactor and
plant control.

0 Provide neutron flux Information for display, annunciation and
recordlng.

A block diagram of the FM System Is provided In Figure 7.5-1,
7.5.1.1 Design Description

The Neutron Flux Monltoring System provides three ranges of Instrumentation:
Source Range, Wide Range and Power Range. Each range of Instrumentation Is
provided In three Identical channels comprised of a detector, preamplifler
(source and wide ranges), Junction box (power range) and signal conditioning
equipment, The Flux Monltoring System measures neutron flux proportional to
reactor power over a span or more than ten decades from shutdown to above full
power and provides Indlications and electrical outputs for plant protection,
plant control, acclident monitoring, data handling and display, recording, and
annunclatlion,

7.5-1
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7.5.1.1.2 Wlde Range

Each of the three channels of Wide Range Instrumentation wi!l| use a U235
fission chamber to sense neutron flux from low power to above full power by
providing, within each channel, overlapping ranges of counting, mean square
voltage (MSV) and direct current instrumentation. The counting and MSV
Instrumentation provlides precent power Indlications on logarithmic scaled
meters and rate of change of level on a | Inear scale from =1 to 0 to +3
decades per minute. These two overlapping ranges of Instrumentation are
designated as Category 1, Type B, Accident Monltoring equlpment as defined In
PSAR Section 7.5.11. The d-c Instrumentation Indicates percent power on a

| Inear scale.

The signal conditioning equipment produces electrical signals which are
Indicative of the power levels and rate of change of power levels., These
signals are used for plant protection, data handl ing and annunciation. The
MSV and |inear clircults outputs will be |Inear to at least 140 percent power
and wil| have a signiflicant positive response to as high a power level as
required by the worst case power overshoot for which protection must be
provided.

Bullt=in test clircults and controls will be provided to permit testing and
aligning the equipment during plant operation and during plant shutdown,

7.5.1.1.3 Power Range

Each of the three channels of power Range Instrumentation wil| use B!0
compensated lonlzation chambers to sense the neutron flux In a span of from
less than one percent power to more than full power. The d-c current output
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Output of the detector will be processed In the sl?nal conditioning equipment
to provide | Inear Indication of percent power and | Inear output signals for
plant protection, plant control, data logging and annunciators. This
Instrumentat’on operates over the same flux span as the dlrect current
clrcultry of the wide range Instrumentaticn to add redundancy and diversity to
the wide range power measurements,

The output of this Instrument will be |Inear to at least 140 percent power and
will have no foldover to as high a power |level as required by the worst case
power overshoot for which protection must be provided. v

Bullt=In test circults and controls will be provided to permit testing and
aligning the equipment during plant operation and plant shutdown,

7.5.1.2 Design Analysis

The Flux Monitoring System will be a functional subsystem of the Plant
Protection System and wil! meet the safety related channel performance and

rel labil Ity requirements of the CRBRP General Design Criteria, RDT Standard
C16-I1T, Dec. 1969, IEEE Standard 279-1971, applicable Regulatory Guldes ,
criteria of Section 7.5.11 and other appropriate criteria and standards by
complying with the applicable design requirements del Ineated In Section 7.1.2.

The FMS meets CRBRP General Design Criterion 21, which is applicab,e to
Instrumentation for normal and accldent conditions, as fol lows:

© The shutdown flux level will be monitored at all times while fuel Is
In the core so as to provide safe operational control of the reactor
during low power, normal shutdown, refueling and shutdown malntenance
operations.

o The reactor flux will be continuously monltored during operation from
shutdown to full power operation (l.e., overlap will exist between
cascaded channels so that all power |levels can be monitored without a
gap In range).

0 Reactor power operations will be continuously monltored with |Inear
response to power up to at ieast 140% fu!l power. Significant
positive response will be provided to as high a power |evel as
required by the worst case power overshoot for which protection must
be provided. This positive response will be provided for as long as
Is required to seal In the scram trip.

© The FMS instrument resporse time delays wil| meet the response
requirements of the Reactor Shutdown and Plant Control Systems.

o Indication of reactor power |evel and rate of change of power |evel
will be provided to the operator. One set of meters and a selector
switch will be provided for each range of Instrumentaiion permitting
the operator to select one channel at a time to be displayed on the
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related meters. Seven power |evel meters, five selector swlitches and
three rate of change of power meters will be provided for the
operator.

o The source range level will be Indicated In logarithmic counts per
second and rate of change of level In decades per minute. Linear
count rate will be provided at shutdown at the refuel ing console and
at the FMS system panels In the control room, Audible count rate
Indication will be provided In the control room and In contalnment at
the refuel ing console, '

0 The wide ranges will be indicated as fol lows:

Counting channels - Logarithmic percent power |evel and decades per
minute rate of change.

MSV channels - Logarithmic percent power |evel and decades per minute
rate of change.

DC channels - Linear percent power |evel.
o The power range will be Indicated In |Inear percent power level.

Prel Iminary Fallure Mode and Effect Analysis results applicable to the FMS
have been determined In an analysls of possible fallure modes and thelr

ef fects on the Reactor Shutdown System performance and are presented In Tables
C.S. 1-4 and C.S. 1-5,

7.5.2 Heat Transport Instrumentation System
7.5.2.1 Description

The Heat Transport Instrumentation System provides sensors, assoclated signal
conditioning equ!pment and controls other than Plant Control, for the Primary
Heat Transport, the Intermedliate Heat Transport and the Steam Generator. The
signals from the sensors are conditioned and then supplied to the Reactor
Shutdown System logic, the Plant Control System, the Plant Data Handl Ing and
Display System, and the Plant Annunciator System as appropriate. The location
of the Heat Transport Instrumentation Is provided In Figures 5.1-2 and 5.1-4
(P&ID's).

7.5.2.1.1 Primary and Intermediate Sodlium LOOpS
Reactor Inlet Pressure

The measurement is made by pressure elements Installed In the cold leg of the
primary loop piping Just before It enters the reactor vessel. NaK fllled
capillaries from the pressure elements are connected to pressure transducers
which develop electrical signals proportional to the pressure, These pressure
transducers provide a secondary boundary If the bellows In the pressure
elements should fall.
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7.5.3 Reactor and Vessel Instrumentation
7.5.3.1 Description

The Reactor and Vessel Instrumentation System includes all In-vessel
temperature, sodium level and vibration sensors for Instrumenting the reactor
parameters required for the Reactor Shuigown System, PCS, survelliance and
design veriflication. It also 'nciudes signal conditioning equlpment needed to
make the sensor signal usaple In the systems recelving the signal.

Table 7.5-2 shows the In-vessel Instruments provided, thelr location, thelr
quantity and purpose.

7.5.3.1.1 Sodlium Level

A total of six sodium level sensors are provided. All of these sensors are
mounted In wells to provide the physical barrier malintaining the Integrity of
the primary loop closed system, The sensors are induction type probes
continuousiy sensitive over their entire length. Four of the units, located
approximately equally spaced on the top of the reactor, are short with a
sensing range of from 6 Inches above the operating level to 24 Inches below.
Three of these provide the level signals to the three Reactor shutdown system
loglc and are thus isolated from each other and from non-PPS equipment., The
fourth Is an Installed spare unlt providing a means of malntaining the three
operating channels without a shutdown In the event of fallure of one of them,
The remaining two level sensors are located close to one of the short units
but provides a measuring range from 6 Inches above the operating level to six
Inches below the top of the outlet nozzle. |t has approximately sixteen feet
of sensing length, The two signals Is are supplied to two Indicators |ocated
on the main control panel and are monlitored at all times, Including refuel Ing.
These two wide range sodium level channels are Category 1, Accident Monltoring
Instruments.

7.5.3.1.2 Jemperature

All In-vessel temperatures are sensed by 1/8 Inch, chromel aiumel, ungrounded,
stainless steel sheathed thermocouples. Thirty wells are provided for
thermocouples |ocated In the sodium at the exlt from the core. These
thermocouples provide signals to the PCS and the PDHADS. Additional wells are
provided at the core exit (308), core perlphery 2), and on parts of the upper
Internal structure (6) for thermocouples providing signals to the PDHADS for
survelllance and design verlification, The 338 thermocouples provided at the
core ex|t are Category 3, Accident Monitoring Instruments,

7.5.3.1.3 Non-replaceable Instruments

Within the reactor vessel, four blaxlal accelerometers are mounted on the
upper Internal structure so that they cannot be replaced. These sensors are
not required to function beyond the first six months of operation al though
they are required to physical ly withstand the sodium environment for the |ife
of the reactor. The slignals provided by these sensors provide design
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7.5.10 Contalnment Atmosphere Temperature

The objective of the Contal nment Atmosphere Temperature
Monl toring System Is to provide Indication In the
Control Room of the atmosphere temperature Inside the
contal nment bullding.

7.5.10.1 Design Description

The temperature Instrumentation consists of two fully
redundant and [ndependent channels. Each channel
consists of two thermocouples mounted on the RCB dome,
wlth each thermocouple providing a signal to
condltioning Instrumentation In the SGB. The
Instrumentation sends a signal to the Control Room where
Indlvidual readout Is provided. This Instrument Is also
requlred to perform functions for events which |le
beyond the design basls for the plant. This Instrument
Is further dlscussed In this capaclty In Section 2.1 and
2.2 of Reference 10b of PSAR Section 1.6.

7.5.11  Accldent Monitoring Instrumentation

The Accldent Monltoring Instrumentation Is an Integrated
set of Instruments made avallable to assess plant and
environs conditions during and fol lowing accidents,

7.5.11.1 Description

Accldent Monltoring parameters are monltored to perform
the fol lowing functions:

o Provide primary Information to permit manual Variable Type A
actuation of safety systems.

Type A variables monitor the primary Information
required to permit the control room operator to take
specl flc manual ly control led actions for which no
automatic control Is provided and that are requlired
for safety systems to accomplish thelr safety
functicns for Design Basls Accldent events. Primary
Information Is that which Is essential for the direct
accompl I shment of the specifled safety functions; It
does not Include those varlables that are assoclated
wlth contingency actions that may also be Identifled
In written procedures.

o Indlcate that safety functions are belng accom- Varlable Type B
plished (l.,e., reactor shutdown, core cooling,
contal nment Integrity).

Type B variables provide Information necessary to
Indicate whether plant safety functions are belng
accomp| I shed.
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o Indicate potential for or breach of barriers to Variable Type C

filsslon products release (i.e., fuel, cladding,
primary boundary, containment).

Type C variables provide Information to Indicate the
potential for, and/or the actual breach of barriers
to flsslon product releases. The barriers are (1)
fuel cladding, (2) primary coolant pressure boundary,
and (3) contalnment.

o Indicate operation of safety systems or other Variable Type D

systems Important to safety.

Type D varlables provide Information to Indicate the
operation of Indlvidual safety systems and other
system Important to safety. These variables are to
help the operator make appropriate declisions In using
the Individual system important to safety in
mitigating the consequences of an accident.

o Indicate magnitude of release of radioactive Variable Type E

materials and continuously access such release.

Type E varlables provide Information required for use
In determining the magnltude of release of
radloactive materials, and continually assessing such
releases.

7.5.11.2 Instrumentation Design and Quallfication

A graded approach to Instrument requirements has been
Incorporated which emphasizes the Importance to safety
of a particular measured variable. Different
categories for Instrumentation have been Identified as
fol lows:

Category 1: Class 1E Instrumentation which requires
selsmic and environmental quallfication,
single fallure criteria, and Class 1E
power source.

Category 2: Instrumentation which Is environmentally
qualified and powered from a reliable
power source.

Category 3: Instrumentation of a high quallity
commercial grade.

7.5.11.2.1 Category 1

o Each Category 1 parameter is monitored by at |east
two Instruments. These Instruments are referred to

as:

7.5-33d
Amend. 69




o Princlipal Instruments, and
o Redundant Backup Instruments

All Category 1 Princlipal Instruments are classifled as
1E. Category 1 Redundant Backup Instruments are
classifled as 1E up to the Isolation device from the
sensor,

A third veriflication Instrument Is provided If a
fallure of the princlpal or redundant Instrument will
result In Information ambigulty (that Is the redundant
displays dlsagree) that could lead operators to defeat
or fall to accomplish a required safety function, This
third Instrument is called a verification Instrument,

o The Princlpal Instrument Ind!cation will be located
In the viewing area of the operator in the Control
Room. The Redundant Backup Instrument Indicator
will be In the proximity of the Princlpal Ins*rument

Indicator to permit the operator to make
comparisons, |f a Verification Instrument Is
required, Its Indication will be accessible but not
necessarily In the Control Room. (The plant
computer may provide the Verification Instrument
Information).

o A minimum of one Instrumentation channel for each
Category 1 varliable will be recorded unless It can
be shown that ~e~-~ding inar particular parameter
wil| not provide beneflt In analyzing the overall
acclident. The plant computer (non-1E) Is the
preferred method of recording. Speclal attention
will be glven to the logging frequency of each of
these Category 1 parameters so that an adequate
presentation of the parameter response during an
event wil| be avallable.

A recorded pre-event history for these parameters Is
required for a minimum of one hour, and continuous
recording of these Instruments Is required following
an accident unti| such time as contlnuous recording
of such Information Is no |longer deemed necessary.

o The single fallure criterlia for Category 1
Instruments Is applled to the comblination of the
Princlpal Instrument and the Redundant Backup
Instrument. The Verlflcation Instrument Is not
taken Into consideration when consldering single
fallure criteria. No single fallure within the
Principal Instrument chaln, and the Redundant Backup
Instrument chaln, thelr auxi|lary supporting
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o

7.5.11.2.1

features, or thelr power sources, concurrent wlith the
fallures that are a condition of, or a result of a
specl fic accident, wil| prevent the operator from
belng presented the required Information.

The Princlpal Instruments from sensor to Indlcator,
and the Redundant Backup Instruments from sensor
through the Indication device will be qualifled In
accordance wlth PSAR Section 1.6 Reference 13,
"Requl rements for Environmental Qualliflication of
Class 1E Equipment." They are quallifled to provide
the Information needed by the operator to assess
plant and environs conditions during and foliowing
design basis events.

Instrumentation will continue to read within the
required accuracy followling, but not necessarlly
during, a Safe Shutdown Earthquake (SSE).

The Princlpal Instrument (from sensor to Indicator)
and Redundant Backup !nstrument (from sensor through
the Isolation devices) wil| be energlzed from Class

" 1E power and be suppllied with battery backing where

momentary Interruption of the Indication Is not
tolerable.

Category 2

Each Category 2 Instrument signal, will be, as a
minimum, processed for display on demand.

The Category 2 Instrument Indicators wlil be located
to ef fectively support normal and emergency plant
operatlions,

The Category 2 Instruments from sensor to Indlcator
will as a minimum be quallflied In accordance wilth
Reference 13, PSAR Section 1.6, "Requlrements for
Environmental Qualiflication of Class 1E Equlpment”
except for seismic, They wiil be qualifled to
provide the Information needed by the operator to
assess plant and environs conditions during and

fol lowing design basls events,

The Instrumentation wil| be energlzed from a highly
rel lable power source (not necessarily a Class 1E
power supply). Where Interruption of the power
supply Is acceptable station AC power may be used.
Where momentary Interruption Is not tolerable, the
non~1E UPS Is used.
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7.5.11.2.3

o

7.5.11.2.4

o

Category 3

Each Category 3 Instrument signal, will be, as a
minimum, processed for display on demand.

The location of the Category 3 Instrument Indication
wil| be chosen to support normal and of f-normal
operations,

The Category 3 Instrumentation will be a high quality
commerclal grade.

General R.qulrements to Category 1, 2, and 3

Servicing, testing, and callbration programs will be
speclfled to maintain the capabiliity of the
monitoring Instrumentation. For those Instruments
where the required interval between testing shall be
less than the normal time Interval between generating
station shutdowns, a capabllity for testing during
power operation shall be provlded.

Whenever means for removing channels from service
are Included In the plant design, the plant design
will facllitate administrative control of the access
to such removal means.

The plant design will faclllitate administrative
control of the access to all setpoint adjustments,
module cal Ibration adjustments, and test points,

The monitoring Instrumentation design will minimize
the development of condltions that would cause
meters, annunclators, recorders, alarms, etc., to
glve anomalous Indlications potentially confusing to
the operator,

The Instrumentation will be designed to facllitate
the recognition, location, replacement, repalr, or
ad Justment of mal functioning components or modules.

To the extent practicable, monitoring Instrumenta=-
tion Inputs will be from sensors that directly
measure the desired varlables. An Indlrect
measurement wil| be made only when [t can be shown
by analysis to provide unamblguous Information,

Amend. 69
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7.5.11.3 Instrument ldentification

All Category 2 Instruments that are Types A, B, or C,
and al | Category 1 Princlpal and Redundant Backup
Instruments, will be speclfically Identifled on thelr
respective control panels so the operator can easlly
discern that they are for use under acclident
condltions., The above instruments will be yellow color
coded (Federal Standard 595a, Chip Number 33793).
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System

Flux
Mon| toring

82-0444

Measured
Par ameters

Source Range
Wide Range*

Power Range*

Reactor Inlet
Pressure®*

Primary and Inter-
medlate Flow*

IHX Primary Outlet
Temper ature®

Primary and |nter-
medlate Hot and
Cold Leg Tempera-
ture

Primary and Inter-
med|iate Pump
Discharge Pressure

Intermed! ate
IHX Outlet
Pressure

TABLE 7.5~1

INSTRUMENTATION SYSTEM FUNCT IONS AND SUMMARY

Instrument

BF
Fission Chambers

B-10, Compensated
lon Chamber

Pressure Element

PM F| owmeter

Thermocoup | e

Res|stance
Temperature
(RTD)

Pressure Elements

Pressure Elements

1.5-34

Measurement Location

Thimbles on periphery of guard
vesse|

Thimbles on periphery of guard
vesse|

Thimbles on periphery of guard
vesse|

Cold leg primary |oop

Cold leg of primary and Inter-
mediate |oops (hot leg In Inter-
medlate loop 2)

Cold leg piping nearest to IHX
primary outlet

Primary and Intermediate hot and
cold leg

Dralnline from discharge plping of
the loop's sodium pump

Intermediate between IHX &
Superheater

Amend, 69
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Purpose

Determines or Provides:

1. Flux status at shutdown,
startup and power |evels

2, Signals to PPS loglc
(except source range)

3. Signals for reactor and
plant control (D.C. !inear
power ranges)

4, Signals for display,
accldent monitoring,
annunciation and recording

PPS and display
PHTS performances

PPS, Plant Control and Display,
PHTS performance

Plant Control System (PCS), PPS,
and Display

Survel | lance, display and use to
calorimetrical ly callbrate PM
flowmeters

Survel | lance, display and
monitor differential pressure
between primary & Intermediate
loops PHTS performance

Survell lance, display & monitor
dlfferential pressure between
Intermediate |oops



TABLE 7.5-1 (Contlinued)

Measured
System Par ameters Instrument Measured Location Purpose
Reactor and Core Sodlum ExIt Thermocoup | es Selected fuel and blanket Display, control and accldent
Vessel Temper ature assemb| les, monitoring - core outlet
Instru- temperature
mentation
Core Perlpheral Thermocoup| es Core periphery - 2 locations Display - Design verification
Temper ature
Upper Internals Thermocoup| es Parts of upper Internal structure Display - design verification,
Temper ature 6 locatlons predict stress on varlou*
components
Sodlum Level above Level Probe Reactor vessel plenum PPS Display end Accldent
Cor e* Mon!toring
Upper Internals Vibration Element 4 Biaxlal on parts of Display - measure vibrations
Movament appropr late structure Induced by sodium flow
Fuel Fallure Cover Gas Gamma Gamma Spectrometer Sampling In RSB Detect each Instance of fuel
Moni toring Activity clad fallure and characterize
fallure
Delayed Neutron BF 5 Counter Shielded moderator assembly adjacent Detect fuel In PHTS
Mon | tor ing to each of the PHTS hot leg plipes
Tag Gas Isotoplc Mass Spectrometer Gas tag sampling traps In RSB Locate falled fuel
Composition
Leak Liquld Metal Contact detectors In various locations In sodlum Identify location of |iquld
Detection to Gas Leaks cable detectors circults metal to gas leaks for
aerosol monltors continuous survell lance of

Ilquid metal systems boundaries

7.5=37
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lnstrument

Thermocoupl e

Thermocoupl e

Sodium Level
Detector

Vibration
Detector

REACTOR AND VESSEL INSTRUMENTATION

Measured
Parameter

Core ExIt Sodlum
Temper ature

Core Perlpheral
Temperature

Upper Internals
Temperature

Sodium Level
above the core

Upper Internals
Vibration

TABLE 7.5-2

Location

One at each of 30
selected fuel and
blanket assemblies

308 additional
locations at
selected fuel and
blanket assembl les

Two spaced |oca-
tions on the core

perlphery

Six on parts
of the upper
Internal structure

Four short units
distributed
equal ly around
periphery

Two long unlts
near one of the
four short ones

Four blaxlal on
parts of appro-
prlate structure

7.5-39

Purpose
Control ,survel | lance

and accident monitoring
Core outlet temp,

Survel | lance,
Diagnosilc and
acclident monltoring
= Distribution of
temperature across
the core

Design Verification -
Distribution temp.
around the core

Design Veriflication =
Distribution of temp.
to predict stress on
varlous components

Protection and Con-
trol - Measures the
operating level of
the sodium In the
reactor

Survel | lance and
accldent monitoring
- Measure the sodium
level from operating
level down to below
the top of the outlet
nozzle

Design Veriflcation -
Measure vibrations
Induced by sodium
flow
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Question CS760,35

The natural circulation transient is analyzed for 500 seconds; after this time
the transient Is sald to be "wel |-behaved". However, In order to conserve
protected water, the alr-cooled condensers must remove the entire decay heat
load. Experiments with steam-generators In the steam condenser mode have
shown difficulty In predicting behavior. The results show pressure
fluctuations and apparert bistable modes of operation. What evidence can you
give to show that the PACCs wll| operate as expected and what would be the
consequences of pressure fluctuations and/or |ower than expected heat
rejection capability?

Response
Design analyslis and testing Is being done to provide assurance that the PACC
design will perform within design requirements. Considerations to be included

In the analysis of the PACC thermal design and hydraullc stabillity are
discussed In updated PSAR Sectlions:

5.6.1.3.2.2 "Thermal Analysis of PACC"
5.6.1.3.2.3 "Thermal Hydraullc Stabillity"

PACC functional tests will| be conducted perliodically and heat rejection rates
will be calculated from test data. These tests wiil Identify lower than
expected heat rejeciion capablility If it occurred. The plant Is relatively
Insensitive to PACC heat rejection capability. If lower than PACC design heat
rejection occurred, the SGAHRS steam vent duration would be extended slightly.
If higher than PACC, design heat rejection occurred, the SGAHRS steam vent
duration would be slightly reduced.

The PACC thermal design conservatively accounts for heat transfer uncertaln-
tles and allows for 108 tube plugging as noted In Sectlon 5.6.1.3.2.7.

QCS760.35-1
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Each PACC alr side will have forced circulation capability to remove 15 MWt of
heat. The cooler Inlet alr (max, 1009F) will| be drawn In at the cel | base and
rise through the 6009F condenser and exlit out the cell roof through a stack.

5.6.1.3.2.2 TIhermal Analysis of PACC

A thermal hydraulic analysis of the PACC has been performed. The steam side
calculations represent a colled, finned condenser tube from steam inlet to
condensate outlet, The approprliate water/steam side heat transfer coefficlent
for each segment Is determined for the flow regime for each segment based on
water/steam properties and f!Im temperature drop.

For a ratio of steam-to-water density > 0,125, the Boyko=Kruzhl!lIn correiation
(Ref, 5.6-2) Is used. For a ratio of steam-to-water density < 0,125, the heat
transfer coefficlient is selected based on Baker's flow regime transition data.
(Ref., 5.6-3) When the flow regime In a tube segment Is stratiflied, the

mod| fled Sol Iman, Schuster and Berenson correlation (Ref., 5.6=4) Is used.

When the flow regime Is dispersed or slug, the Chato correlation (Ref, 5.6~5)
Is used.

The pressure drop and vold fraction correlations used In determining the flow
rate In the heat exchaiger tubes are:

Reynold's Yoid Ecictional

Number @ = Eraction Pressure Drop
Re < 2000 Lockhart-Martinel |l (ref 5.6-6) Lockhart=Martinelll (ref 5.6-6)
Re > 2000 Borocey (ref 5.6-7) Borocey (ref 5.6-8)

The analysis considers a foul Ing resistance of 0.0005 (Hr=F+2=OF)/Btu on the
steam side after 30 years of service. This value Is consistent with thermal
standards of the Tubular Exchanger Manufacturers Association (TEMA).

For the alr-side, the convective heat transfer coefficlent Is computed using
the method outlined In the ESCOA Fintube Engineering Manual (Ref, 5.6-1) as a
function of the gas-side mass flow and the tube, fin and coll geometry.
Saveral alr-slide heat iransfer coefficlents were examined. The correlation In
the ESCOA manual most resembles the conditions in the PACC design.

The ESCO". alr-side heat transfer coefflciont Is based on the total overall
heat transfer area between the steam and alr. However, for PACC an Individual
alr-side heat transfer coefflclent Is used for each increment of the model.
Local alr-side thermal and physical properties are used based on the local alr
and steam temperatures., Furthermore, row dependent air side heat transfer
coefficlents are calculated separately for each of the four turns by employing
an averaglng method since each turn of the coll has a different air flow area.
All these are taken Into account to derive the appropriate local alr-side heat
transfer coefficlent for each Increment.

An alr-side foul Ing resistance of 0.001 (Hr-ft2-OF)/Btu Is applied In the PACC
thermal analysls. This value Is consistent with recommendaticns of the ESCOA

Eln Tube Engineering Manual (Ref. 5.6-1).

5.6=11b
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Using the above described correlations and assuming 103 plugged tubes, the
nominal PACC capacity has been determined to be 29.07 x 106 Btu/hr/tube bundle
or 8.53 MW (17.06 MW/PACC).

The approach to conservatively determine PACC thermal performance Included a
sensltivity study where reasonable uncertalnties were assumed In turn for each
critical parameter. The parameters and uncertalnty ranges evaluated and thelr
ef fect on heat transfer are glven In Table 5.6-14,

The most critical source of uncertainty, the alr side heat transfer
coefflclent, was conservatively assumed to have a 25% uncertainty. This was
based on ESCOA data (Ref, 5.6-1) which Indicates a maxImum uncertalnty of 20%.
This uncertalnty In alr slde heat transfer coefflclent could result In a 12,78
reduction In PACC capaclty. Combining all the uncertalinties glven In Table
5.6-14 using the method described by Kline and McClIntock (Ref. 5.6-9) results
In @ minimum PACC heat rejection rate of 15 MW,

5.6.1.3.2.3 Thermal Hydraullc Stabllity

Thermal hydraullc stabll ity In the PACC condensate return line and In the
PACC heat exchanger bundle wil| be Investigated analytical ly and
experImental ly (during component test) to assure there will be no signif-
Icant Impact on the PACC performance. The |arge condensate return |Ines
will be designed to assure stablllty of the two phase gravity flow.

Flow instablilty is sometimes assoclated with para!lel condensing tube bundles.
Foatures to ensure steam/water flow stabll ity have been successful ly applied
to el Iminate flow Instablllties In gravity drains of molsture separator
reheater tube bundles In steam turbine cycles of LWR plants, This will be
addressed In the analyslis.

In the PACC unlt, shell-side alr or tube-side steam maldlstribution would
cause sImllar effects. Analytical and experImental development programs are
currently underway to develop clrcumferential and axial flow distribution
features (e.g., bundle alr-side Inlet and outlet perforated plate distribution
screens) to provide sufficlently uniform alr flow distribution to assure that
the outlet conditions of all tubes remaln unlformly subcooled. A three-
dImenslional flow analysis wil| be used to deflne the design of the required
alr flow distributing features. The design of these alr flow distribution
features will be refined and verlfled by tests using a one-fifth scale
Isothermal alr flow model. Final confirmmation of acceptable alr flow
distribution and resul ting uniformity of condensate subcoollng wl!ll be
obtained during the PACC lead unit test. This wlll preclude unstable flow or
cycllcal coolIng modes which have been observed under variable heat |oad
conditions In simllar heat exchangers, Inlet orlifices with four size
varlations to overcome the effect of manifold pressure varlation are provlded
to preclude tube side flow maldistribution.

Indlvidual tube osclllatlions may occur, even In the absence of system

osclil lations, since this Is a function of the nature of Indlvidual tube flow.
For PACC, osclllatory flow, corresponding to slug or plug flow, will be
predicted over part of the condensation path. These flow regimes are expected

5.6=11c
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to Impart some Indlvidual tube oscillations. The design bases of the PACC
tube to outlet header connection Include a conservatively postulated cyclical
subcool Ing for which ASME code fatigue requirements will be met.

It |Is expected that the PACC air flow design and tube oriflicing capabll ity
wil| obvliate system Instabll Ity across the heat exchanger bundie. Experlience
wlth reheater tube bundles suggests the Individual tube oscillations will be
acceptable. Specifically, this will be |less severe than conservatively
assumed cycling to be used In PACC fatigue design analyslis.

A ful l-scale PACC test conducted prior to FSAR submittal with low pressure
(165-250 psia) steam provides a means for simulating PACC operation at CRBRP
refuel Ing conditions. This condition Is Included as part of the PACC duty
cycle which occurs during plant startup from and plant shutdown to refuel ing
temperature of 400°F, This full scale PACC test, to be performed on the |ead
unlt, will address thermal performance and stabilIty.

5.6.1.3.3 Pump Characteristics

The feed pump head and torque as a function of feed pump flow rate wil|l be
determined as the design progresses.

5.6.,1.3.4 Yalve Characteristics

The flow coefficlents of all valves and the closing times of all Isolation
valves will be determined as the design progresses.

5.6.1.3.5 Plpe Leaks

Pipe leaks can be categorized under Identified |eakage and unidentified
|eakage. Identifled |eakage |s |leakage Into closed systems, such as from pump
seals or valve packing leaks where the |eakage |s captured and directed to a
sump or collection tank. These |eaks occur In system components where It Is
not practical to make the components 1008 leaktight. The exlstence of
Identifled |eakage Is known In advance and Is provided for In the system
deslign.

5.6=-11d
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TABLE 5.6-14

PACC HEAT TRANSFER UNCERTAINTIES

Parameter

Uncertalnty

Alr-slde heat transfer coefflclent + 25%

Water-slde heat transfer coefficlent + 20%

Alr-slde foul Ing factor

wWater-side foul Ing factor

Contact thermal reslstance between
the tubes and flns

Staggered/In-llne flow ratio

Clrcumferential flow varlation
Axlal flow maldlstribution
Alr-side system pressure drops

- translition

Inlet louvres

- diffuser

- casling

- screen (perforated plate)
- coll assembly

- coll center

- expanslion

- outlet louvres

82-0347

e

.0015
t OO At /Bty

I+

.0005 hr=¢+2=F/Btu

+ .001 hr=-f+2-F/Btu

+ I+
- N
! KR

I+

104
200%
50%

624
- 508

+ 1+

I+

108
20%
30%
15%

+ I+ 1+

I+

15%

+ 200%
- 508

5.6 = 351

21

Heat Transfer

o33

1.45

2.26

.67

1.05




Page 1 W82-0320 [8,22] 59

Question C5760.,49

Included In the continuing analysls submitted by the applicant In response to
concerns volced In Question Q001.581, reference is made to an Evaluation Basis
Leak (EBL). This EBL Is de‘ .ned as that sodium leak rate equal to the design
sodlum flow rate In the piping and Is maintained unti| the maximum avallable
system Inventory Is discharged through t'e break for the primary HTS plping
analysls. The applicant has translated this to specify a constant spill rate
of 33,500 gallons per minute for 36 seconds. The basis for thi: assumption Is
not specifically defined. For example, when a break occurs, the pumps will
Immediately respond by over-speeding due to the sudden depressurization.

Thus, It Is unclear as to the constant spl!l| rate assumption. Furthermore,
the arbltrary sudden termination at 36 seconds Is not substantiated.

Provide In detall the basis for this EBL. Substantiate for the assumed |eak
slze that It provides a conservative |eak rate.

Response

As stated In the response to Question Q001.581, the Evaluation Basis Leak
(EBL) flow rate was selected to approximate the maximum flow from the PHTS
plping Into the Reactor Cavlity, the PHTS -ells, and the Overflow and Primary
Sodium Storage Tank Cell. The 36 second spill duration Is obtained by
dividing the maximum spil| volume (20,000 gal.) by the flow rate (33,500
gal/m).

The break size assumed In the EBL is considerably beyond the design base. The
plping Design Basis Leak (DBL) Is deflned and discussed In Section 3.6.1.1 of
the PSAR. This DBL provides a conservative leak rate for system evaluation.
The analyses and test results are presented In WARD-D-0185, "Clinch River
Breeder Reactor Plant Integrity of Primary and Intermediate Heat Transport
System Piping In Contalnment", September 1977, and show that no leak rate
greater than 8 gpm can be deterministically derived.

In the hypothetical event that a leak as large as an EBL did occur, the Plant
Protection System (PPS) would trip the sodium pumps within seconds on elther
flow mismatch or speed mismatch. Pump over-speed, would be prevented by the
pump drive system controls. Erroneous Information to the pump flow
controllers could not result In pump over-speed conditions beyond five percent
because of the synchronous nature of the pump drive system. Furthermore,
there Is no driving pressure In the PHTS to cause pump overspeed.

Since no reasonable conditions or physical mechanisms have been Ident!fled
which would result In a leak rate of the magnitude Identified In the EBL It
seems [nappropriate to further analyze this event.

QCS760.49-1
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Question CS760.50

The applicant admits that the EBL sp!'l| rate Is not as high as might be
postulated for a double-ended rupture of the primary HTS plping. Thus, the
potential for larger spills exlsts,

The applicant Is requested to provide analyses addressing the consequences of
sodlum spills from the primary hot leg which a) Include plpe break slzes up to
a double-ended break; b) conservatively Include the extent of cell |iner
fallure, If any, Initially assumed and c) If there Is |Iner fallure, utillze
the sodlum/water reaction data resulting from the Sandla experiments,

Response

As Indlcated In Question Response CS760.49 further analysis of the EBL In the
PHTS piping Is Inappropriate. For simllar reasons, analysls of a double-ended
rupture Is also Inappropriate. However, sensitivity analyses for Important
Input parameters to the SPRAY code for sodlum |leaks from the hct leg of the
Primary Heat Transport System (PHTS) piping Into the PHTS cells have been
performed and are dlscussed In Question Response Q001.700. This sensitivity

analysls encompasses the condltions assoclated with a double-ended rupture of
the PHTS.

Analysis of a leak rate of 150 percent full flow (50,250 gpm) Indicated that
cel| pressurlzation greater than that from a hypothetical EBL would not occur
(Figure Q001.700-3).

In al | cases studied In the sensitivity analyslis, the PHTS cell design
pressure of 30 psig was not approached. Fallure of the englneered safety
feature cel|l |lner would not occur as a result of a double-ended rupture of
the PHTS plipling.

QCS760.50-1
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Question CS760,115

What are the SGAHRS system setpoints? At what drum level [s the zuxi|lary
feed full and full off? How Is the PACC control led?

Response

The SGAHRS setpol-ts are shown In the attached PSAR Table 7.4-2, Foliowing a
SGAHRS primary Inlriatior (high maln steam to maln feedwater flow ratio) the
motor driven pumps wil| begin to feed the steam drum when the drum level
drops to 4 Inches below Normal Water Level (MWL) and control the water |evel
In each drum at 4 Inches below MWL, With a secondary SGAHRS Inltiation (low
steam drum level)! the motor driven pumps will begin to feed each steam drum
when the drum level drops to B Inches beluw NWL and con“rol the level In each
drum at 4 Inches below NWL, The turbline~driven pump wii! start cellvering
water to ea~h drum when the drum level drops to 18 Inche: below NWL and
malntaln steamn drum a’ that level, The AFW flow: to cach indlvidual steam
drum are control led automatically by control valve cortroilers,

PACC control is described in revised PSAR section 7.4.1.1.2.

QCS760.113=1
Amend. 69
July 1982



Material Speclflcations

A ilst of material speclflcations for the SGAHRS vessels, plping, pumps, and

velvas Is glvan in Teble 5.6-3, Corresponding weld materlals speclflcations
are \isted In Table 5.6-4,

5.6.1.1.5 Leak Detection Requlrements
Leak detection requirements for the SGAHRS are as fol lows:

a. Excessive |eakage of high pressure and temperature water from the
steam generator system Into the SGAHRS wll| be detectable

b. Excesslve |eakage of low pressure water will be detectable
The methods used for |eak detection are described In Section 5.6.1.2.5.
3.6.,1.1.4 lInstrumentation Requlrements
Functional requlrements of the SGAHRS Instrumentation are to monltor the
fol lowing parameters and to warn the plant operator of any abnormal or
dangerous conditions In the fol lowing parameters:

1. Protected water storage tank level, pressure, and temperature

2. Auxilliary feedwater pump Inlet pressure and temperature

3. Auxillary fecdwater pump discharge temperature and pressure

4. Auklilary feedwater flow and temperature

5. Position of all Isolation and control valves

6. Drive turbine steam supply and dlscharge pressure

7. Operating status of protected alr cooled condenser

8. Operating status of all motors

9. Startup of alr-cocled condenser

10, Startup of auxlllary feedwater pumps.
The plant protection system Instrumentation and control equipment 85S0C: . ‘ed
with the active components which must operate to Insure that SGAHRS performs

its safety function are described In Section 7.4, The SGAHKS control set
points are Included In Table 7.4=2 "SCAHRS Nomlnal Set Polnts,"

5.6-3
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The Instrumentation and Control Systems necessary for safe shutdown are those
assoclated with monitoring of core criticality, decay heat removal (SGAHRS
portion), outiet steam Isolation, and control room habltablllty,

Monltoring of core criticality Is effected by the Flux Monltoring System
(Section 7.5.1), The control room habltabllity Is covered In Chapter 6,

Thus, this section treats the control and Instrumentation needs for decay heat

removal by the Steam Generator Au«lllary Heat Removal System (SGAHRS) and

outlet steam Isolation by the Outlet Steam Isolation System (0S1S); control
;nd Instrumentation for Direct Heat Removal Service (DHRS) Is dlscussed In
ection 7.6,

7.4, Steam Cenerator Auxlliary Heat Removal Instrumentation and Control
System

7.4.1.1 Design Description
7.4.1,1.1 Functlion

The SGAHRS (fluld system and mechanical components as described In Section
5.6.1, and electrical components as described below) provides the heat removal
path and heat sink for the nuclear steam supply system fol lowing upset,
emergency, or faul ted events which render the normal heat sink unavallable,

The SGAHRS Instrumentation and Control System In conjunction with the PPS
detects the need for, Inltiates, and controls the alternate heat removal path
when the norma' heat sink Is unavallable. The SGAHRS nominal control
setpoints shown In Table 7.4-2 are dlscussed In the fol lowIng subsections,

7.4.1.1.2 Equlpment Design

The mechanical system for which the SGAHRS I&C is provided Is briefly
described below.

When actuated, the SGAHRS draws water from a Protected Water Storage Tank and
pumps It to each steam drum., Two supply lines are provided for each steam
drum, One |ine Is supplied by two half-sized, motor-driven feedwater pumps
while the other Is supplied by & full=-sized, turbine-driven pump. Each supply
line provides a flow control valve and an Isolation valve at the Inlet to each
steam drum. The Isolation valves are provided to Isolate the auxillary
feedwater system from the steam generator system during power operation and to
provide leak isolation during SGAHRS operation,

In addition, a Protected Alr Cooled Condenser (PACC) suppllied with each steam
drum Is placed Into operation. This system rejects heat to the atmosphere via
convection, Saturated steam Is suppllied to the condenser from the steam drum

70‘-1
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and saturated water |s returned. This steam and water loop Is driven by
natural clrculation, Each PACC unit consists of two tube bundles, two sets of
louvers and two fans, Regulation of heat rejJection I|s accompl|shed by
controlling the alr flow across the condensing tubes through adjustment of
Inlet louver and fan blade pltch positions. The alr slde flow Is driven by

el ther forced or natural convection,

The arrangement of SGAHRS equlpment Is shown In Figure 5.1=5 (SGAHRS P&ID).
instrumentation and controls are provided for the components described below:

o Auxlilary Feedwater Pump Control - Upon recelpt of the SGAHRS
Inltiation signal, (see Section 7.4,1,1.,3), the two motor driven
pumps are started, resulting In both pumps coming on |Ine and
operating at constant speed. In addition, the Isolation valves In
the steam supply lines from the steam drums to the turbine driven
pump are opened, At the turbine Inlet a pressure regulating valve
reduces the steam supply pressure to the 1000 psig required by the
turb!ne drive., The turbine drive mechanism Is equipped with a
governor to provide speed regulation, Each auxi|lary feedwater pump
can aiso be actuatud manual ly at the operator's discretion,

Each pump control Includes a "Normal Long Term Cooldown (LTC)"™ mode
selector, In "normal" mode, the pumps start on SGAHRS Initiation,

In the "LTC" mode, the operator may shutdown any or all AFW pumps
provided the steam drum water level |s above the trip point setting.
When In the "LTC" mode, the pumps come on |Ine autamatically when the
steam drum water level drops to a low level trip point,

o Auxlllary Feedwater Flow Control - The Auxli|lary Feedwater Isolation
Valves are opened upon recelpt of the SGAHRS Inltiation signal.
During SGAHRS operation, these valves close automatically upon
Indlcation of a sodlum/water reaction, a high steam drum level, a
steam drum pressure less than 200 psig, or AFW flow greater than 150%
of full flow for 5 sec. This autamatic closure occurs only In the
affected loop., !f the valves are closed by a high drum level signal
they wil| reopen automatically when the drum level falls to the |low
drum level trip point, The flow to the steam drum Is control led with
a control valve that Is positioned by a single control ler, Manual
control of the Auxillary Feedwater Flow Control valves Is provided at
the main control panel and at the !ocal SGAHRS panel.

7.‘-2
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o Protected Alr Cooled Condenser Contro|l - The Protected Alr Cooled
Condenser |ouvers are opened and the fans started upon recelpt of
el ther a SCRAM or the SGAHRS Initlation signal. The PACCs control
the steam drum pressure to a variable setpoint with a nominal setting
of 1400 psig by regulating heat rejection. Regulation of heat
rejection |Is accomplIshed by control ling the alr flow across the
condensing tubes thru adjustment of Inlet louver & fan blade pltch
positions, Durling the alrside forced convection mode of PACC
opeiations, the alr flow Is varled by changing fan blade pltch with
Inlet louvers maintalined at full open position, In the natural
clrcul ation mode of PACC operation, the air flow Is varled by
changing the position of the Inlet |louvers., The fan blades and Inlet
louvers are positioned by automatic control lers. Manual control of
the Inlet louver position and fan blade pltch Is provided. Manual
controls are also provided for the blower motors, The outlet |ouver
Is Interlocked with the Inlet louver, |t opens automatically when
the Inlet louver actuator is energized. |f a high concentration of
sodlum aerosol In each PACC ce!l Is detected, redundant trip loglic
generates trip signals
to shutdown the affected PACC system for approximately 1 1/2 hours,

o Pressure Controlled Bypass Yalye - To prevent overheating cof the
Aux!| lary Feedwater Pumps at reduced flow, each pump Is provided with
a bypass |Ine from the discharge back to the Protected Water Storage
Tank., The valve In the bypass |Ine Is normal ly open upon Initiation
during pump startup. After startup, the valve closes and then opens
when pump dlscharge pressure rises to 1970 psig and closes when the
pressure drops below 180 pslig.

Auxillary Feedsater Isolation Yalves and Pump Inlet lsolation
Yalves - The Isolation valves In each of the supply IInes to the
steam drums (AFW Isolation valves) are provided to Insure an
uninterrupted supply of auxillary fesdwater to unaffected |oops
following fallures In a loop which would otherwise |Imit the

ef fectiveness of the aux'!lary feedwater system, The Isolation
valves at the pump Inlets are provided to prevent loss of water from
the Protected Water Storage Tank (PWST) In the event of a fallure
between these valves and the AFW Isclation valves and to al low
swltching suction from the PWST to the condensate storage tank.

o  Superheater and Steam Drum Yent Control Valves - These valves are
opened upon SGAHRS Inltlation and depressurize the steam drums to the
val ves respective setpoint levels. The superheater vent control
valve setpoint Is 1475 psig and the steam drum vent contro! valve
setpoint Is 1550 psig. The valves function to provide steam release
during the venting perlod until the PACC units can remove the heat
load In a closed |oop manner,

7 .“'20
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PACC Noncondensible Yent Yalve Control

These valves are provided to vent noncondenslibles from the PACC tube
bundles during normal plant and PACC operation, and for PACC heatup

fol lowing malntenance. Control of PACC noncondensible vent valves Is by
differentlal temperature control. The temperature dlfferential between a
concentration of non-condensible gases In a collection plpe and saturated
steam temperature, measured In the PACC outlet healer, opens the vent
valve. Venting Is stopped when saturated steam enters the col lection plpe
and the temperature differential drops below the set point. The valves

are also capable of actuation by remote manual operation.

7.4-2b




TABLE 7.4-2

SGAHRS NOMINAL SET POINTS

SGAHRS Primary Inltlation
Signal:
High Main Steam to Maln
Feedwater Flow Ratio

SGAHRS Secondary Initiation

Signal:
Low Steam Drum | svel (Inches from
Normal Water Level)

Turblne=Driven AFW Pump operating
Speed (RPM)

AFW Pump Reclirculation Valve
52AFV=108) (Note 1)
Pump Pressure - Open Valve
(psig)
Pump Pressure - Close Valve

(psig)

AFW Control Valve (52AFV=104
(Note 1):
Steam Drum Level Control:
Motor=Driven Pumps (in,
from normal water |evel (note 6) -4
Turblne=Driven Pumps (In,
from normal water level (note 6) -18
Flow Limiter ( Ibm/hr) 264,500

Drive Turblne Pressure Control

Valve (52AFY=121)(psig)(Note 1) 1000
Controls steam pressure 1o

Drive Turbline at:

Amend. 6¢
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TABLE 7.4-2
SGAHRS NOMINAL SET POINTS

AFW Isolation Valve (52AFV~103

(Note 1):
Valve Closes on:
High AFW Flow for 5
(1bm/hr)

secC,

Low Steam Drum Pressure

(psig)
High Drum Level (In,

from

normal water level (Note 2 and 6)
Sodlum/Water Reaction

AFW Pump Test Loop Iso
Valves:

lation

Valves Close on the SGAHRS

Inltiation signal

Steam Drum V- '+ Valves

(52AFV=117) (psig) (Note 1) control

Steam Drum Pressure at

Superheater Vent Valves
(52AFV=116) (psig) (Note 1) control

Steam Drum Pressure at

Steam Drum Level at wh

Ich AFW

pumps automatical ly restart In
long term cooldown mode (Inches

from normal water |eve

1)s

Motor=Driven Pump (52AFPO02A)
Motor=Driven Pump (52AFP0028)

(Note 3 and 6)

Turbline=Driven Pump (52AFP001)

(Note 4 and 6)

Protected Alr Cooled Condenser (PACC)
(psig) controls steam drum pressure at:
During refuel ing and ovher long term

cool down operations:
Is 250 (psig)

PACC nominal setpoint

PACC Vent Valves (52ACV-129

(Note 1) Control by:

7.4-10b

(cont'd)

Set Polnt

378,000
200
+8, +12

Indlcation

SGAHRS

Initiation

1550

1475

-18

1400

Note 5
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TABLE 7.4~2
NOMINAL SET POINTS (Cont'd)

-

The capabll ity for the operator to assume manual control of the Indicated
functions from el ther the control room or the local panel Is provlded.

Valves wll | reopen should steam drum level fall to the |low level trip (-8
in, from normal water |level), Valves In the motor-driven AFW pump |oops
close at +8 In, from normal water |evel while the valves In the turbline~
driven AFW pump loops close at +12 In, from normal water |evel.

In the long term cooldown mode, the second motor driven pump autamatically

restarts after a 1-minute delay |f steam drum |level remalns at =7 In, or
lower,

Steam drum pressure must be above 1000 psig to Initiate turbine operation,
PACC vent control valves are control led by the temperature differential
between the noncondensible gas col lection plpe and the steam saturation
temperature measured In the PACC outl|et header,

Normal steam drum water level Is 1 Inch above druw: centerline,
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Queztlion C2760,116

The presentation describing the protected alr cooled condensers (PACC) needs
clarlflication, Detalls are needed with respect to tube size and number, tube
Inner and outer diameter, alir volume constralints, estimated natural draft air
speed, fan speeds, and so forth, Natural circulation Is easlly demonstratable
I1f the heat transfer Is known., It Is essential that the heat removal

capabl| ity be established for the PACCs under the varying operating

condl tions,

Response

A description of the PACC heat exchanger tubes |s provided In revised PSAR
Section 5.6,1.2.3.1, "Protected Air Cooled Condensers (PACC)."

The forced draft alr fiow for each tube bundle Is provided by an axial flow
fan which operates at 1200 rpm, At therma! hydraullc design conditions, the
alr flow Is 77600 SCFM with a corresponding fan design power requlrement of 53
bhp.

The PACC design will provide alir flow control from 10 to 100 percent of rated
flow. The PACC design wil| have natural draft capabllity. Under natural
draft operation an estimated heat removal capablllty of 32 percent per PACC Is
avallable and lead unit tests will| be performed at reduced water/steam slde
pressure to conflrmm the natural draft heat rejection capabllity.

QCS760,116-1
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5.6.1.2.3.1 Protected Alr Cooled Condensers (PACC)
Component Description

The PACC Is a tube-type steam condenser constructed of carbon steel, Heat Is
rejected to the atmosphere by condensing the saturated steam from the steam
drums by forced circulation of alr over the tube bundles.

Each unit Is sized to reject 15 MWt under conditions of forced convectlion on
the alr slde and natural clrculation flow on the steam/water side, Each FACC
has two hal f-size tube bundles, two varliable blade pitch fans and two sets of
variable position |louvers to control alrflow and, therefore, heat rejection,
The electrical power supplles and Instrument and control clrcults for the

PACCs are Class 1E. Refer to PSAR Section 7.4 for Information on the power
sources and |4&C,

The arrangement of PACC Is [|lustrated in Figures 5.6-8 and 5.6-9. Alr Is

del lvered from axlal fans (one for each tube bundle) Into the Insulated plenum
surrounding each tube bundle, Alr flows circumferential ly around the tube
bundle, tten radlially inward through the fin tube bundle Into a central core.

Alr then flows upward through the central core and exhausts through louvers to
an exhaust stack,

Each tube bundle conslists of 50 finned tubes connected In parallel between
vertical plpe headers. Each tube Is approximately 100 ft. long and, of the
100 ft+. length, 95 ft. Is finned. The Individual finned tubes are formed In a
conlcal splral of approximately four concentric turns with a slope toward the
center. The tubes are connected In parallel between vertical plpe headers,
The inlet header |Is on the outside and outlet header Is In the center of
splraled colls. The finned tubes are made of 2 inch 0.D, tubes with 0,156
inch minimum wall as shown on Flgure 5.6-10, The 0.D. of the fin Is 3,28
Inches, The fins are serrated Into 0.156 Inch segments from continuous strip
0,050 Inch thick x 0.75 Inch wide. The strip Is flrst formed Into the shape
of an "L". The strip Is then wound around the tube 0.D. to complete the

footed fin attachment to the tube, There are two separate tube bundles In
each PACC,

Design Dats
Design Condit

Pressure 2200 psig
Temperature 6500F

Thermal Hydraulic Performance:

Heut Removal 15 MWt (7.5 MWt per tube bundle)
Steam Pressure 1450 psig

Steam Temperature 592 OF

Mol sture 0%

Condensate Temperature 592 CF

Alr Temperature 1000F

Alr Pressure 14.3 psla

5.6=6
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s, two fans, etc., such that at
Ing the fallure. The PACC unit Is a
hardened against tornado missliles and desligned to
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e bundle design |Is bas
steam-to-alr heat exchan

of varlable position Inlet louvers and
There are separate controls for the alr slide
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positioned by control lers which
generate posltion demand
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In order for the PACC to effect heat
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by changing the fan blade pltch.

clrculation with alrfiow varled by changling the
of the Inlet |ouvers,

atic operation Is from 15§ to 1008 heat rejection. From
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Questlon CS760,131 Transient Effects (5.7.5)

In general, the design transients are not sufficiently described to understand
the conditions or the analytical results. The transients are sald to be more
fully described In Chapter 15 but clarification Is needed. In particular, the
analysls for the OBE in Chapter 5 quotes a 5 minute manual plant trip whereas
the respondence between Chapter 5 and 15 analyses for the loss of steam
generator load Is not self-contradictory, but needs to be addressed due to the
difference In time scales.

a. What are the difference between the results presented In 5.7 and those
analyzed In Chapter 15. Provide Justification for differences.

b. For the loss of locad transient (Section 5.7.3d) provide the steam
generator temperature and pressure response and the core temperatures
to 2000 seconds.

Response

No Inconsistency between Chapters 5.7 and 15 has been Identified. It should
be noted that the apparent difference In the discussion of the Cperating Basis
Earthquake (OBE) In these two chapters Is due to the differences In

app! lcation of the OBE to the HTS (Chapter 5.7) and to the Reactor (Chapter
15.2 Reactivity Insertion Design Events). Paragraph 5.7.3.c has been amended
to clearly describe the application of the OBE to HTS component analyses.

The steam generator temperature and pressure response and core temperature
response Is provided In Figures 5.7-6a-k. These data are based on the plant
thermal hydraulic design conditions with the hot and coid leg sodium
arbitrarily Increased 20°F,

I+ should be noted that Inadvertant actuation of the water/steam side of the
Sodlum/water Reaction Pressure System results In dumping of water/steam sides
of both evaporators and the superheater.

QCS760.131-1
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Uncontrol led rod wlthdrawal during startup also results in an up
temperature transient at the reactor vessel outlet although the
translent occurs at a lower temperature than when the rod
wlthdrawal starts from 1008 power. Figure 5.7-5 depicts the
translent Initiated during startup.

Qperating Basls Earthquake (OBE)

The operating baslis earthquake results In reactlve forces acting
on tuwe plant components as described In the Selsmic Criterla
Document. Flve OBEs, each with 10 maximum peak response cycles,
are assumed to occur over the design !Ife of the plant. Four of
these OBE's are assumed to occur during the most adverse Normal
Operating Conditions determined on a component and design |imit
basis. The other one OBE Is assumed to occur during the most
adverse upset event determined on a component and design |Imit
basis, and at the most adverse time in the upset event. Thus, the
plant components are simultaneously exposed to the thermal effects
of the thermal transients as well as the stresses of the OBE.

Loss of Steam Generator Load

Isolation and dumping of the water/steam sides of both evaporators
and the superheater removes the load from that loop. This results
in up temperature transients on the steam generator module., the

Intermediate cold leg, the IHX Intermediate Inlet, the IHX primary

outlet, and the reactor vessel Inlet. The ensuing reactor trip
then causes down temperature transients on these components. The
Intermedlate cold leg temperature Increases agproxlmafely 350%F In
400 seconds; then decreases approximately 220 F In 300 seconds.
This transient Is then transported to the IHX primary outlet and
reactor vessel Inlet, Figures 5.7-6 a-k presents the resulting
transient at the Intermeldate sodium pump, core & steam
generators.

|nadvertent Opening of Superheater Outlet Power or Safety
Rellef Yalve

This event results In a large Increase In load without an
accompany ing Increase In reactor power or sodium flows. |t occurs
when a super-heater rellef valve Inadvertently opens to Increase
steam flow from 40% to 100%. The event results In a reactor trip
but overcooling occurs due to the open rellef valve. The steam
generators, Inter-mediate cold leg, IHX Intermediate Inlet,
primary cold leg and reactor vessel Inlet drop in temperature
about 150°F In 100 seconds. The reactor vessel outlet, pr imary
hot leg, and IHX primary Inlet drop In temperature about 200°F 1n
75 seconds. Figure 5.7-7 depicts the transient at the
intermediate pump.
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TABLE 5.7-1 (continued)

PREL IMINARY SUMMARY OF HEAT TRANSPORT SYSTEM DESIGN TRANSIENTS

Frequency (LIfetime)

Primary

DUTY CYCLE 1 Event Reactor Primary Inter. Check Supsr-

EVENT NUMBER Title Vessel 1HX Pump Pump Valve Evap. heater

U=11b Water side Isolation & blowdown of -- - - - - 7 7
evaporator module

U-11b Ad Jacent evaporator during water slde -— - e - -— 9 9
Isolation and blowdown of evaporator

U-21a Ad jacent evaporator outlet rellef - - - - - 3 3
valves open

E-9a Superheater Isolation & blowdown-out|et - - - - - Note 4 Note 4
valve open

E"! Inadvertent dump of Intermediate sodium - - - - - Note 4 Note 4

OBE Operating basls earthquake 5 5 5 5 5 5 5 |

E-16 Three loop natural circulation Note 4

U-21b Inadvertent opening of superheater 42 19 24 14 26 13 13
outlet power or safety rellef valve

U-23 Inadvertent opening of evaporator - 33 - 37 - - -
Inlet dump valve

u-8 Primary pump pony motor fallure "5 5 - - - 5 5

E-1 Primary pump mechanical fallure Note 4 Note 4 - Note 4 -- -

E-5 Loss of one primary pump pony motor with Note 4 Note 4 Note 4 - - Note 4 Note 4
fallure of check valve In that loop to shut

E-6 Design basis steam generator sodium/ - Note 4 - Note 4 -~ Note 4 Note 4
water reactlion

E-7 One loop natural clrculation (from Note 4 Note 4 - - - Note 4 Note 4
Initial two loop operation)

E-15 DHRS Activation 24 Hours After Scram 2 2 - 2 2 2 2

E-16 Three loop natural clirculation Note 4 Note 4 Note 4 - -— Note 4 Note 4

Notes: 4. Each component, or part of a component, must accommodate 5 occurrences of the most severe emergency
transient for that component or part of a component (one every 6 years) and two consecutlive occurrences
of the most severe event (or of unllke events |f consecutlive occurrences of unllke events provide a
more severe effect than two occurrences of the most severe event),
5. See Paragraph 5.7.3(c)
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igure 5.7-6a Average Channel Sodium Exit Temperature Top of Active Core vs.

Time for Loss of Steam Generator Load (Uuﬂping of Water/Steam
Sides of Both Evaporators and the Superheater)
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Flgure 5.7-6E Affected Loop Superheater Sodium Inlet Temperature for Loss of
Steam Generator Load (Dumpling of Water/Steam Slides of Both
Evaporators and the Superheater).
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Figure 5.,7-6F Affected Loop Evaporator Sodlum Inlet Temperature for Loss of

Steam Generator Load (Dumping of Water/Steam Slides of Both
Evaporators and the Superheater).
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Figure 5,7-6G Affected Loop Evaporator Sodium Ex!t Temperature for Loss of
Steam Generator Load (Dumping of Water/Steam Slides of Both
Evaporators and the Superheater),
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Figure 5,7-6H Intermediate Pump Sodlum Temperature Vs. Time for Loss of Steam
Generator Load (Dumping of Water/Steam Slides of Both
Evaporators and the Superheater).
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Figure 5,7-61
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Flgure 5.,7-6J
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Figure 5,7-6K Affected Loop Drum Pressure for Loss of Steam Guivarator Load
(Dumping of Water/Steam :ices of Both Evaporators and the
Superheater),
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Figure 15 3.1 .7-1C Temperature of Hot Spot as a Function of Time After
Inadvertant Actuation of the Water Steam Side of the
Sodium Water Reactor Pressure Relief Svstem
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