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Question C5421.32

Upon reviewing the PSAR Section 7.7.1.10, It Is apparent that the Sodium Fire
Protection System Is proposed as a non-safety system. Justify this-
classification.

8 --------
-

In 'nerted ce!ls, piping and equipment of the Primary Heat Transport System
anu the Ex-vessel Storage Tark System contalning radiocactive sodium ere
located In cells with Englneered Safety Feature (ESF) steel |liners (Section
6.4). Sodlium fires are surpressed In these Inerted cells due to the |ow
oxygen content (28) within the ce!! atmosphere and the high Integrity |iner
preventing contact with structural concrete.

in alr=fllled cells, the Sodium Fire Protection System (SFPS) (Section 9.13.2)
provides Englneered Safety Features (ESFs! and non-szfety related features to
accommodate the effects of & sod!um fire. The Catch Pan System (Section 6.5)
and the Aeros>| Release Mitigation System (Section 6.2.7) provide the ESF
protection. Assoclated with the ESF Aeroscl Release Mitigation system are
safety-related Instrumentation of the Aerosol Release Limiting Instrumentation
(Section 9.13.2) and the Heating, Ventilating, and Air Conditioning System
(Section 9.6). Other non-safety related Instrumentation (Section 9.13.2.2.3)
Is also provided for the SFPS which is not required to protect the health and
safety of the publlic.

PSAR Section 7.7.1.10 has been revised In response to this question. PSAR
Section 7.3 discusses Instrumentation associated with Engineered Safety
Features.

QCS421.32-1
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Recirculating Gas

Aux!| lery Cociling Fluld

Inert Gas Recelving and Processing
Impur ity Monitoring and Analyslis

7.7.1.11 Balance of Plant Instrumentatlion and Control Systems

A number of Instrumentation and Control Systems are provided to support

varlious Balance of Plant Systems. These systems do not perform a safety-

related function, nor would thelr fallure prevent the functioning of safety-
related systems,

7.7.1.11.1 JTreated Water Instrumentation and Control System

The Treated Water System Includes the Portable Water System, the Normal Plant
Service Water System, the Secondary Service Closed Cool Ing Water System, The
Emergency Plan Service Water System, the Normal and Emergency Plant Chilled
Water Systems, anc the Makeup Water Treatment Systenm.,

Amend., 71
Sept., 1982
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Question C5421.33

Does the safety-related Instrumentation In contact with a sodium or sodium
potassium (PSAR Section 7.5.2.1.1) environment meet IEEE-279, Section 4.57
Include @ discussion of freeze protection for this enviromment.

Response:

The pressure-sensing Instrumentation In PSAR Section 7.5.2.1.1 meets the
criteris of IEEE-279, Section 4.5. These Instruments are close coupled to the
large diameter piping so the Na/NaK pel lows Interface Is less than 10 inches
from the piping. The Instrument Is Inside the piping Insulation and the
temper ature at the Na/NaK Interface Is |ass than 200F below that of the
plping, therefore, no freeze protection Is required. (The piping Iis always
maintained at a temperature 1500 above the freezing point of sodium, except
when maintenance |s being performed.) These Instruments are mounted to draln
automatically If the piping Is dralned.

All other Instrumentation Is protected from the sodium enviromment by wells or
thimbles.

QCS421.33-1
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Question £5421.39

Section 7.5.4 of the PSAR deals with the Fuel Fallure Monitoring (FFM) System.
There are no requirements or criteria del Iineated In the PSAR for this system,
Discuss the design criteria for this system,

Dacnanens

The response to this question Is provided In revised PSAR Section 7.5.4.

QCS421.39~1
Amend., 71
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verlfication Information and the location ot the sensors and thelr leads will
not affect the safety of the plant.

7.5.3.2 Analysls

The In-vessel sensor mounting |s designed to be operable during the combined
stresses Imposed by the reactor coolant velocity, vibration, pressure,
environment, temperature, thermal shock, and radiation In order to provide
operational |ifetime that will not significantly affect the reactor
avallablility. The sensors and thelr lead-out conductors are sufficlently
rugged so that they will not be damaged during refuel ing and malntenance.
Thermocouples used for measuring the sodlum temperature are mounted to avold
close proximlty to the structures so that the temperatures sensed wil| be that
of the coolant and not be Influenced by the structures.

The Sodium level Instruments, which are part of the Reactor Shutdown System,
will comply with the PPS Design Requirements (see Sections 7.1.2 and 7.2.1).
The design analysis for the Reactor Shutdown System applies (Section 7.2.2)
and a Fallure Mode and Effects analysis Is performed as shown In Table
C.S.1-1,

7.5.4 Fuel Fallure Monitoring Jystem
Fue! Fallure Monltoring System (FFMS) Is required to:

Detect and locate a fuel or blanket fallure In the presence of up to four
other exlisting fallures. |In addition, provide system design and
accommodation capability to detect and locate a fuel or blanket fallure In
the presence of up to 59 previously falied pins.

Characterize the falled pins as to burnup and other Information, to permit
correlation with core and blanket history, thus enhancing location
capabll Ities.

Detect less than 1.5 cm2 of fuel area exposed to sodium by providing a

del ayed neutron detector subsystem on each sodium |oop of the Primary Heat
Transport System.

The FFMS Is comprised of several Independentiy functioning subsystems, each
providing Information to the piant operations staff. This system does not

provide reactor trip signals but does supply Information for survelllance,

display, and alarm purposes.

Amend. 71
Sept. 1982
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Question C5421.46

As called for In Section 7.1 of the Standard Review Plan, provide Information
as to how your design conforms with the following TMI Action Plan ltems es
described In NUREG-C737:

a) 11.D.3 - Rellef and safety valve position Indication

b) 11.E.4.2 - Contalnment Isolation dependablil ity
(positions 4, 5 and 7)

¢) 11.K.3 - Final recommendations
.9 = PID controller
.12 = Anticlpatory reactor trip

It has been the case for |Iight water reactors
to provide an anticipatory reactor trip
following & turbine trip directly from the
turbine bypass and/or control velves. In the
PSAR, Table 7.2-2 Indicates that & turbine
trip wil| cause a reactor trip upon a steam
feedwater flow mismatch and/or steam drum
level Indication. Justify the lack of an
anticipatory reactor trip Initiated from
turbine bypass or control valve closure.

Response

a)

11.0.3 Direct Indication of Rellef and Safety Valve Poslition
Position

"Reactor coolant system rellef and safety valves shall be provided with a
positive Indication In the control room derived from a reliable valve
position detection device or a rellable Indication of flow In the
discharge plpe."

CRBRP Design:

This Item Is provided to resolve a concern Involving the fallure of rellef
and safety valves to close on the reactor coolant pressure boundary.
resulting In small loss of cooleant events. An unambiguous Indication of
the position of the valves will ald the operator In detecting a fallure
and taking the proper corrective actlion. There are no rellef or safety
valves In the CRBRP design which provide a pathway for reactor coolant to
be lost from the system; however, valves exist In the Steam Generator
Aux!|lary Heat Removal System (SGAHRS) and In the Steam Generator (SGS)
that are directly In the heat transport path. Therefore, the concern Is
consldered applicable to CRBRP. Included in this group of valves are the
SGAHRS steam drum and superheater vent control valves and the SGS safety
valves located on the superheater outlet, the evaporator outlets, and the
stean drum.

QCS421.46~1
Amend. 71
Sept. 1982
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b)

In accordance with the requirements of NUREG-0737, the SGAHRS steam drum
and superheater vent control valves are provided with direct position
Indicators In the maln control room. Acoustic sensors located on the vent
plping downstream of the valves wii| detect any steam |eakage past the
seat of & closed valve, and the leakage wil| be alarmed and annunciated in
the maln control room. Selsmic and environmental quallficaticn of these
valves end essoclated Instrumentation Is discuyssed In PSAR Section
5.6.1.3.

The design of the SGS safety valves differs from that of the SGAHRS vent
contro! valves In that the former are pllot operated valves which will
open when sysiem pressure reaches their setpoints. In addition, the
eveporator outlet and superheater outlet safety valves will open when
actuated by an alr-operated actuator. Main control room Indication of
pllot stem position, not maln valve stem position, Is provided for these
valves.

To provide a backup tc the pliot stem position Indicators, an acoustic
sensor has been added to the vent piping downstream of each SGS safety
valve. These sensors wll| detect elther a stuck open valve or any steam
leakage past the seat of a closed valve. These conditions will be alarmed
and annunclated In the main control room. The combination of pllot stem
position Indication and alarms from the acoustic sensors satisflies the
NUREG=0737 requirement for positive position Indication for the SGS safety
velves. Information on seismic and environmental qualification of these
valves and assoclated Instrumentation Is provided In PSAR Sectlion 5.5.3.

Item 11.E.4.2 Contalnment Isolation System Dependabll ity
Position (4)

"The design of control systems for sutomatic containment Isolation valves
shal|l be such that resetting the Isolation signal will not result In the
automatic reopening of contalnment Isolation valves. Reopening of
contalnment Isclation valves shall require del Iberate operator action.™

Clarification

"(4) Administ-ative provisions to close &il Isolation valves manually
before resetting the Isolation signals Is not an acceptable method
of meeting position 4.

(5) Ganged reopening of containment Isolation valves Is not acceptable.
Reopening of Isolation valves must be performed on & valve-by-valve
basis, or on a |ine-by~line basls, provided that electrical
Independence and other single-fallure criteria continue to be
satisfled."

QCS421.46-2
Amend. 71
Sept. 1982
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c)

CRBRP Design:

CIS valve closure Is controlled by Initiating an Isolation signal to the
CiS breaker undervoltage coll. Reset of the Isolation signal tq the CIS
breaker undervoltage coll will not autamatically reset the CIS valves.
Reset of the CIS valves requires the operator to manually close the CIS
breaker. Individual valve control switches are provided, which will| allow
the operator to manually select all valves closed prior to closing the CiS
breaker. This will a!low each CIS valve to be Individual ly opened under
edministrative control. This meets the Intent of Position 4 and
Clarifications 4 and 5.

Position (3)

"The contalmnment setpoint pressure ttat Initiates containment Isolation
for nonessential penetrations must be reduced to the minimum compatibie
with normal operating conditions."

CRBRP Design:

Contalnment pressure Is not used to Inltlate autamatic contalnment
Isclation. The CIS back pressure valve setpoints are chosen to assure
that, upon system fallure, the contalnment Isolation valves remalin closed
for the highest contalnment pressure.

Position (7)

"Containment purge and vent Isolation valves must close on a high
radiation signal."

CRBRP Design:

CRBRP purge and vent Iines will Isclate on & high radiation signal. There
are no sealed-closed purge Isolation valves.

11.K.3 Final Recommenda*ions

.9 Proportional Integral Derivative Controller Modification
Poslition

"The Westinghouse-recommended modification to the proportional Integral
der ivative (PID) control ler should be Implemented by affected |Icensees."

CRBRP Design:

This TM! action plan requirement was provided to preclude the spurlous
opening of pressurizer power operated rellef valves (PORVs) In
WestInghouse-designed PWRs. There are no PORVs on the CRBRP reactor
coolant boundary; therefore, this action plan requirement Is not

appl Icat . e to CRBRP,

mZI 0‘6-3
Amend. 71
Sept. 1982
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*Position

Licensees wlth WestInghouse-designed operating plants should confirm that
thelir plants have an anticlpatory reactor trip upon turbine trip. The

| Jcensee of any plant where this trip Is not present should provide a
conceptual design and evaluation for the Installation of this trip."

CRBRP Design:

An anticlpatory trip upon turbine trip Is not required because the
Intermed!ate Heat Transport System acts as 2 buffer between the reactor
and the Steam Generator System (SGS). This arrangement loosely couples
the reactor and SGS such that events In the SGS (such as turbine trip) are
not Immediately reflected as changes In reactor parameters. Response time
of the Steam to Feedwater Mismatch Is more than adequate to scram the
reactor upon a turbine trip making the anticlpatory trip from the
bypass/control valves unnecessary.

QCS421.46-4
Amend. 71
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Question C35421.49

Discuss the design of the CRBR purge system. Provide the effects of the argon
purging of the cover gas spaces on the Radloactive Argon Processing System's
measur ment of tag samples (CRBR PSAR Section 7.5.4.1.3).

Response:

A clarifying revision has been made to PSAR Section 7.5.4.1.3. The argon
purge Is described In Section 9.5.1.2.1. RAPS Is described In Section 11.3.

The action of RAPS Is to clean the cover gas of xenon and krypton gases. Thlis
removes the fission gases (radioactive and stable xenon and krypton gases) and
tag gases (stable xenon and krypton gases) released from "old" |eakers and
thus, Improves the capabil ity for both detection and location of newly
occurring fuel pin |eakers.

QCS421.49-1
Amend. 71
Sept. 1982
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Connectlions are provided to the Plant Date Handling and Displey System for
signal logging and high signal alarm, and for alarm on low detector blas
voltege. A separate high signal elarm Is provided to the Plant Annunciator.

7.5.4.1.3 [Ealled Fuel Location Subsystem

The Falled Fue( Location Subsystem (FFLS) locates a fuel or blanket fallure In
the presence of up to four existing fallures. Stable xenon and krypton
Isotopes of differing ratios are placed within each fuel and radial blanket
assembly pin In the total approximate amount of 2 standard cubic centimeters
for the purpose of locating leakers. All Individual pins of a gliven assembly
contaln the same unique mixture of tag gases. |If a pin fallure occurs, &
fraction of the tag gases and fission gas In the pin escapes to the reactor
cover gas plenum. The fallure occurrence |s detected by the Cover Gas
Monltor ing Subsystem (CGMS) in the Reactor Service Bullding which continuously
measures the activity of the radionuclides In the cover gas. A failure alarm
by the CGMS wil| Inltlate operation of the FFLS, which Is also located In the
Reactor Service Bullding. This operation Involves the passing of
approximately 5 standard cubic feet of cover gas through a charcoal trap which
Is cryogenically cooled with Iiquid nitrogen. This process preferentially
traps the xenon and krypton gases. The trap Is then heated and the

concentr ated gases are transported to the mass spectrometer which analyzes the
tag gas Isotope ratios. The falled assembly Is Identified by matching the
results ot the mass spectrometer analysis with previously determined analysis
of all gas tags In the reactor, with sultable correction for burnout,
production, and background.

A charcoal trap will obtain a sample of cover gas from the reactor plenum as
soon as possible before the argon purge sweeps the tag gases out of the
reactor plenum, and they ere lost to the Radloactive Argon Processing System
(RAPS) via the equallzation |ine and overflow vessel (see Figure 9.5-2). The
purging action by RAPS dilutes the released tag gas concentration in the
reactor cover gas plenum by & factor of 1.7 per hour.

7.5.4.1.4 Jest and Inspection

Prior to reactor startup, selected Instruments are tested by Inserting
electrical test signals Into the signal conditioner near the sensor. By
observation of the Indicators, recorders, or alarms, the operating personnel
can determine whether the Instrument Is functioning properly. Each fission
gas detector will be designed for the provision to be exposed to a callbrated,
long~-1!Ived source, consisting of a radicactive Isotope with a decay emission
of different energy than those originating from fission gases, for testing the
sensors. The fisslon gas detection systems will contaln a provision for
Inserting a gas sample of known activity, for Initial callbration of the
detectors, and for correlating detector response to the callbrated test source
with the gas sample activity. Each delayed neutron monitoring system will be
designed for the provision to be exposed to & callibrated radiocactive scurce
for on-lIne callbration of the detector system.

Amend, 71
Sept. 1982
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Question 421.54

Section 7.1.2.1 of the PSAR states the PPS Includes the Reactor Shutdown
System (RSS), the Contalnment Isolation System (CIS), and the Shutdawn Heat
Removal System (SHRS).

Teble 7.5-1 of the PSAR stetes that the following are safety-related
sub-systems and part of the PFS.

Wide Range Flux Monitoring

Power Range Flux Monitoring

Reactor Inlet Pressure

Primary end Intermediate Flow on Heat Transport Loops
Evaporation Sodlum Outlet Temperature on Heat Transport Loops
Pr Imary/ Secondary Pump Speed on Sodlum Pumps

Feedwater rlow on Steam Generator

Feedwater Temperature on Steam Generator

Superheat Stean Temperature on Steam Generator

Steam Drum Pressure on Steam Generator

Superheat Steam Pressure on Steam Generator

Rupture Discs Operation on Sodlum-Water Reactor Pressure Rellef

Why aren't these subsystems covered as part of the PPS In Section 7.1.2.1 of
the PSAR?

Response:

The safety related instrumentation in Table 7.5-1 Identifled In the question
Is PPS Instrumentation and Is described In Section 7.5 In accordance with the
Standard Format and Content (SFAC).

Section 7.1.2.1 describes the design bases for the safety related systems.
Since this Instrumentation is a part of the PPS, the same design bases
described In 7.1.2.1 have been applied to the design of this Instrumentation.
For clarity, 7.1.2.1 has been modifled to so state.

QCS421.54-1
Amend. 71
Sept. 1982
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Comp! lance with guides or standarcs applicable to speclific 14C systems or
equlpment are described In the paragraphs related to those systems. In
addition to meeting the requiremants of the Reguiatory Guldes and |EEE
Standards, the safety-related equipment wil| be designed to meet the

epp! Icable requirements of the RDT Standards |1sted In Table 7.1-4. The
Instrument error and other performance considerstion are addressed In the
description of Individual subsystems.

7.1.2.1 Resign Basls

The Plant Protection System (PPS) Includes the Reactor Shutdown System (RSS),
the Contalnment Isoletion System and the Shutdown Heat Removal Systems.

The Reactor Shutdown System consists of a Primary and a Secondary System
elther of which Is designed to Initiate and cerry to completion trip of the
control rods and sodlum coolant pumps to prevent the results of postulated
fault conditions from exceeding the allowable |Imits. Table 4.2-35 shows the
basis for Primary and Secondary RSS performance for the def ined fault
categories. The performance |Imits for the fuel and cladding are ldentifled
In Section 4. The reactor Shutdown Systems are described In Section 1.2

The Contalnment Isolation System (CIS) Is designed to react automatically to
prevent or |imit the release of radioactive material to the outside
environment., The system acts to Isolate the Interior of the contalnment by
closing the containment Isolation valves In the event that radiocactive
material Is released within the containment. Radiation monitors within the
contalnment boundary are used to activate the CIS. A description of this
system Is glven In Section 7.3.

The Shutdown Heat Removal Instrumentation and Control System Is designed to
provide assurance against exceeding acceptable fuel and reactor coolant system
damage |imits following normal and emergency shutdowns. The description of
this Instrumentation and control Is given In Section 7.4 for the removal
through the sux!|lary steam/water system (Steam Generator Auxi|lary Heat
Removal System (SGAHRS) and Outlet Steam Isclation System (0S15)) and Section
7.6 for removal through the NaK to alr system (Direct Heat Removal System
(DHRS)).

Sufflcent Instrumentation and assoclated display equipment will be provided to
permit effective determination of thn status of the reactor at any time.
Section 7.5 provides a description of the Instrumentation provided. The above
design bases have been applled to the PPS Instrumentation |isted In Table
7.5-1 and described In Section 7.5. In Section 7.9, a description of the
control room., control room |ayout, operator-control panel Interface.
Instrument and display groupings and habitability are given.

In the areas where the rupture of the steam or feedwater |Ines can occur, the
fleld Instrumentation and control shall be qualified to survive the resulting
higher temperature and pressure transient, ’
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Question C5421.39

Table 7.1.4 glves a |ist of RDT Standards applicable to Safety Related
Instrumentation and Control Systems. The RDT standards are Intended for use
by non-commerclal reactors, therefore the staff does not normally require
compl lance with these standards. However, since the applicant Is taking
credi+ for thelr applicability, we have reviewed the CRER design using
criteria noted In RDT Standard C16-1T and the following Items were noted:

1. Sectlion 7.2.2 of the PSAR states:

"The Plant Protection System meets the safety-related channel performance
and rellabil ity requirements of the NRC General Design Criteria, RDT
Standard C16-1T, |EEE Standard 279-1971, applicable NRC Regulatory Guides
and other appropriate criteria and standards."

RDT Standard C16-1T states in Section 3.1.3 the following:

"The PPS does not directly Include the reactor operator In Implementing a
Protective Function. However, manual control devices for manual
Initiation of gach and gvery Protective Action are required for defense
against unanticlpated events. These manual contro. devices are consldered
part of the PPS."

Section 7.2.2 of the PSAR also states:

"The Plant Protection System Includes means for manual Initiation of each
protective action at the system level with no single fallure preventing
Initiation of the protective action. Manual Initiation depends upon the
operation of a minimum of equipment because the manual trip directly
operctes the scram breakers, solenold scram valve power supply, or
equivalent for Shutdown Heat Removal and Contalnment Isolation System."

Are the RSS, the Shutdown Heat Removal System, and the Contalnment
Isolation System thz gonly systems of the PPS that Initiate a Protective
Action?

2. RDT C16-1T states the following In Section 3.2.3.4:
"The PPS shall limlt the consequences of:

- two concurrent Independent Unlikely Faults,

- other combinations of concurrent Independent faults designated by the
RSD (Responsible System Designer),

to & severity level less than that of the Design Basis Accident."

Has the analysis for the PPS been based to Include the two above
corditions?

QCS421.59-1
Anend. 71
Sept. 1982
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3. RDT C16-1T states the following In Section 3.2.4:
"The Protective Functions establIshea by the RSD as required In Section
3.2 shall be |isted In a tabular format contalning, but not limited to,
the following column headings:
o Protective Function;
o Inclident, or excursion requiring the specifled Protection Action;
reference to design basis documentation;
monitored variable, Inclvding Important |imitations;
Protective Acticn required;
time permitted for completion of Protective Action;
critical piant variable (not necessarily a neasured variable);
permissible |Imit on critical variable;
Protection Margin;
worse case Set Point;
required or acceptable Instrument Accuracy;
o nominal Set Point;
o remarks."
RDT C16-1T states the following in Section 3.3:
"3.3 Essential Performance Requirements (EPR)
The EPR for all relevant PPS equipment shall be determined using the
results of the analyses that establ ish each of the required Protective
Functions, together with the environmental conditions to which the
Protective Subsystem(s) In question will be subjected. The most stringent
performance requlrements so determined shall be the basis for the
equipment specifications.
2.3.1 Range of Environmental Conditions
The Design Basis shall contain & statement of the range of environmental

condltions under which the PPS must perform during normal, abnormal, and
acclident conditions, for example:

o transient and steady-state conditions of the electric power supply
(vol tage, frequency);

QCS421.59-2
Amend., 71
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transient and steady-state conditions of other utility suppl les
(coolant, compressed a'r or gas, etc.);

temperature;
humidity;
pressure;
vibration;
o radliation,
2.3.2 Credible Single Everts

The Design Basls shall contain a |Ist of the malfunctions, accldents, and
natural events agalnst which the PPS Is to have defenses, for example:

o fal!!ng objects;

o single structural fallures;

leaking or broken suppiy piping (local flooding);

local fires;
local explosions;
missiles;
tightning;
wind;
© earthquake.
2.3.3 Instrument Channels

The Essentlal Performance Requlirements of each Instrument Channel shall be
determined from the requirements for each Protective Function tabulated as
required by Section 3.2 and shall be documented by the PPS designer. The
following are examples of Instrument Channel EPR's which should be |Isted:
© &ccuracy,
0 response time,
© repeatabllity,

sensitivity,

gain,

range,

QCS421.59-3
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span,

range of environmental conditions and uti! ity supplles within which the
EPR must be me.,

range of environmental conditions and util ity supplles within which the
EPR need not be met, but damage to the PPS Components Is not Incurred.

3.3.4 Loglc Elements

The EPR of the Loglc Elements shall be determined for the |imiting
Protective Function tabulated as required by Section 3.2, and shall be
documented by the PPS designer. The following are examples of loglc
element EPR's which should be |Isted:

o response time,

0 hysteresis,

o range of environmental conditions and utllity supplles within which the
EPR must be met,

range of environmental conditions and utll ity supplles within which the
EPR need no: be met, but damage to the PPS Components Is not Incurred.

Provided that these ranges differ from those specified for vhe Instrument
Channels.

2.3.9 Actuators

The EPR of the Actuators shall be determined for the |Iimiting Protective
Function tabulated as required by Section 3.2, and shall be documented by
the PPS designer. The following are examples of Actuator EPR's which
should be |isted:

o design |lfe;

0 device release time;
acceleration;
envirommental conditions;
force, horsepower, torque;
rellablilty;
ve!oclty;
control valve stroke time;
pneumatic operator flll time;
structural constraints.

QCS421.59-4
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NOTE: This |lst of EPR's refers mainly to control (shim, safety) rods and
valves. A conceptuelly related |ist should be prepared for other devices.

3.3.6 Power Sources .

The Design Basis shall |ist the characteristics of the essential load
reculrements and the length of time each must be carried and state the
required source of power for each.

2.3.1 Testing

The Design Basis shall Identify and provide Justification for the type of
testing (elther perlodic, monitoring, or none) which will be used to
confirm the abll ity of each Item of PPS equipment to meet each of Its
EPR's."

Are these to be found In the Design Basis? They are not found in the PSAR
or SDD.

RDT C16-1T states the following In Section 4.4:

"PPS equipment and Its Installation shall be of & qual Ity consistent with
the rellabll ity requirements of paragraph 4.1.2. Prior to initial reactor
operation, It shall be established for the entire PPS that all Components
are fundamentally capable of meeting the requirements set forth In the
Design Basls, and the qual ity assurance program requirements set forth In
Section 5. Compllance w!th applicable requirements of MIL=N-52335 Is
recommended but not required.”™

Are these Intentlons to show or Is It documented somewhere that the
Instrumentation meets the requirements set forth In the Design Basis?
This type of Information Is not found In the PSAR or SDD.

RDT C16-1T states the following In Section 4.5.7:

"|nstrument Channel Bypass shall not be provided unless Justifled by the
RSD. If Justified, provisions may be made for permanently Instal led
arrangements to routinely bypass single Instrument Channels In only those
systems that have "extra" redundancy, such as 2-of-4 or 1-of-3 systems.
Bypasses are not allowed In designs have 1-of-2 taken twice. The system
must be able to carry out every Protective Function after any Internal
Random Fallure at all times. These provisions shall meet the following
requirements.

a. Means shall be provided to |imit the number of Instrument Channeis
that can be bypassed at a gliven time In order that redundancy shall be
malintalned.

b. The fact that any Instrument Channnel Is bypassed shall be visually
and sudibly annunciated In the control roam. The annunclation shall
Identify the Instrument Channel being bypassed. Reset of the audible
annunciation shall require a del Iberate manual action by the operator.
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¢c. Test means shall be prcvided for the purpose of confirming prorer
Instrument Channel reconnection after removal of a Bypass.

d. The means provided for bypassing shall not cause the violation of any
of the requirements of this Standard. Particular attention shall be
given to meeting the requirements of Section 4.2.

Unanticipated conditions mey require instrument Channel Bypasses unt!l
formal bypassing means can be designed and installed. Also, certaln
mzlntenance and troubleshooting operations may require ‘temporary Bypasses.
Such Bypasses are potentially unsz’e and are to be avolded as & means for
routinely aitering Protective Functions. When such Bypasses cannot be
avolded, supervised Instrument Channel Bypasses must be appi fe¢ manual ly
on an Individual basls. Adeguate administrative control Is required to
insure that a sufficient number of Instrument Channels wlll nct be
bypassed to negate a Protective Function and thet such 2 Bypass is removed
when no longer required. Additionally, pr

: Bypass s

confirm that the Instrument Channel operates properly after the

removed, Administrative control of such temporary Bypasses shal| meet the
intent of the requirements of this paragraph, & through d above. See also
paragraph 4.8.3."

The requirement allows Instrument channel bypasses, but does not allow
bypassing of entire systems which provide protective functions. Hes an
exception been taken to this requlrement?

If bypassing of the PPS systams |s accomplished by operating mode
selection then Section 4.5.8 of RDT C16~1T states:

"The PPS shal| be arranged so that the required protection Is obtalned
automatical ly when the reactor operating mode Is seiected.”

For any PPS bypasses using operating mode seiection, do they meet the
requirement of Section £.5.8?

RDT C16-1T, Section 4.5.9 statas the following:

"The operator shall be provided wlth accurate, complete, and timeiy
Information pertinent to the piant conditions requiring Protective Action
and to the status of each Protective Subsystem and the PPS as a whole.
This Information shall Include but not be iimited to the following:

8. A recording or Indication of each plant variable required to be
monltored In order to provide Prot-~tisa Action (see paragraph

4.6.3.2). |f & sampled deta sys’ & - wsed, the sampling frequency
shall be consistent with the =: »wu ra‘e of chenge of the recorded
variable.

b. Status of bypasses.

c. Indication of the position of Actuators. (On-off, open-closed, or
varliable position Indication shall be dictated by the operating mode
of the Actuator In question). The status shai!be monitored by themost
practical means consistent with paragraph 4.5.1.
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d. State of each Instrument Channel output Bistable In the PPS. The fact
that a channel output Blstable has tripped shall be visually and
audibly annunciated in the control roam and reset of the visual
annunciator shall require del iberate manual action by the plant
operator. The audible annunciator may be reset autamatically.

e. State of all Operation System equipment which has major Influence on
the PPS operation.

f. State of all speclially controlled conditions for PPS equipment.”

Review of the PSAR and SDD does not provide Information to whether each PPS
Bistable Is designed to provide visual and audible annunciation Iin the reactor
control room. do the bistables meet this requirement?

9. RDT C16-1T, Section 4.6.3, states the fol lowing:

"4.6.3.1 Monlitoring - Continuous testing In the form of monitoring signals
within the PPS shall be applied In accordance with the following
requlrements:

a. In general, capablllity for continuous monitoring shall be provided to
detect those fallures or conditions that could potentially result In
the Inablllty to Implement a Protection Function(s) from the fallure
of & sufficlent amount of equipment elther simultaneously or In a time
interval shorter than the Interval between periodic on-line tests.

The required time Interval between tests shall be determined In
accordance with Section 4.1.2.

b. Monitoring shall be provided In Protective Subsystems that do not
employ colncidence and also have a required Interval between tests
shorter than the planned reactor operating Interval.

An unsate Fallure detected In any one Protective Channel of a group of
three or more Protective Channels comprising a glven Protective
If detected unsafe
Fallures accumul ate to the point that only one Protective Channel
remains with no detected fallure, provisions shal|l be made to
automatically Initiate a controlled action of the remaining Protective

Channel Actuators. (This controlled action need not be as rapid as
the Intended Protective Actic...)

4.6.3.2 Survelllance - The PPS shall be physically arranged and Instrumented
so that survelllance, through the use of all avallable Information, can be
performed with the objective of detecting the need for callbration, Component
Fallure, Inciplent Failure, or other forms of degradation that might escape

detection by other means.
v.continuously, and Individually (also see
paragraph 4.5.9)."

Review of the PSAR and the SDD does not provide Information to determine
whether the continuous monitoring and survelllance requirements are met. Does
the PPS meet the requirements of Section 4.6.37
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RDT C~-16-1T, Sections 4.7.b & c state the following:

®b. The number of power supplles and the arrangement of thelr circults
for supplying power to the PPS shall be such that In the event of a loss
of all off-site power, an Internal Random Fallure cannot prevent
Implementatior of any Protective Function cue to loss of power."

"c. The consideration of power supply Fallures shall Include the effects
of Increases and decreases In voltage of ac and dc suppllies, and the
effects of 'ncreases and decreases In the frequency of ac supplles. Also
see paragraph 4.2.3."

Review of the PSAR and SDD does not provide Information to determine
whether the requirement was considered and met. Do the power suppl les for
the PPS meet the requirements of Section 4.7.b and c?

RDT C-16-1T, Sectlion 5.2, requires the following:

"The following shall be provided In or with the PPS System Design
Description(s) (SDD):

. The Design Basls, contalning all information required in paragraph 3
of this Standard.

b. Identification of all the criteria and requirements which the PPS
shal | meet. Where exceptions to this Standard are proposed, the
justification for each such exception shall be Included In the SDD.

¢. Where justification for certaln provisions are required by this
Standard, and such provisions are proposed for a PPS, the Justification
for Including these provisions shall be Inciuded In the SDD. (For
example, see paragraphs 3.3.7, 4.5.1, and 4.5.7.)

d. ldentiflication of the Protective Subsystem(s) which are provided to
implement each Protective Function.

e. Description of each Protective Subsystem and the PPS as a whole,
Including description of all Interfaces between the PPS and other
systems.

f. A statement of the criteria which will be met by Important monitoring
and survelllance equipment (see paragraph 3.1.4), and a description of
this equipment.

g. A statement of the criteria which will be met by Operation System
equlpment proposed for use as specifled In paragraph 3.2.3.1, and 2
description of this equipment.”™

Is the SDD golng to be updated to Include Items a, b, ¢, d, e, 'f and g
above?
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12. The summary of SDD Number 99 states that the PPS iIncludes the Reactor
Shutdown System (RSS) and the Contalnment Isclation System (CIS). This Is

In contradiction to the PSAR, Sectios. 7.1.2.1, which Includes the Shutdown
Heat Removal Systems.

Also, since SDD No. 99 Is for the PPS, why are not all the safety related
systems Identifled In Table 7.5-1 as PPS included In this description.

Response:
All references to RDT Standard C16-1T have been removed from the PSAR.

CRBRP Is applying appropriate IEEE Standards to the design of Safety Related
Instrumentation and Control Systems In accordance with current NRC positions
enurerated In the Standard Review Plan. The technical requirements of these
standards have been determined to be adequate and appropriate for use on the
Project. Accordingly, RDT Standard C16-1T Is not used as 2 basis for

| lcensing, although It may be used In the engineering process. Al |l references
to RDT Standard C16-1T have been removed from Chapter 7 of the PSAR.

QCS421.59-9
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