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Dear Mr, Check:

Reference: Longenecker to Check, Subject: Meeting Summary for
Instrumentation (Chapter 7) Working Meeting,
September 21 and 22, 1982, dated September 24, 1982

INSTRUMENTATION (CHAPTER 7) WORKING MEETING, SEPTEMBER 21 and 22, 1982 -
ADDITIONAL INFORMATION

Enclosed is the additional information requested during the subject meeting
for which response dates of October 4, 1982, were projected, The enclosures
include a Tist of the items from the reference meeting summary indicating
their resolution followed by question responses and marked up PSAR pages
keyed to the item numbers. The marked up PSAR pages will be incorporated
into a future PSAR revision. Item 43 (QR 421.42) from the reference meeting
summary will be submitted as soon as possible.

Any questions regarding the information provided or further activities can
be addressed to Mr, R. Rosecky (FTS 626-6149) or Mr, A, Meller (FTS 626-6355)
of the Project Office Oak Ridge staff.
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Clinch River Breeder Reactor
Plant Project
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Zone  Area Type

- Unrestricted
Area

| Restricted
Area

) Restricted
Area

it Radiation
Area

v High Radlation
Area

v Extremely
High Radlation
Area

* 10CFR20 criterla.

TABLE 12,11

PLANT RADIATION ZONE CLASSIFICATION

Access
Cont | nuous

Cont | nuous
Routinely
Occupled

Cont | nuous,
Not Routinely
Occupled

Periodic
Limited Access
for Routine
Tasks

Unoccup | ed*
Limited Access
for Non-routine
or Infrequent
Tasks

Unoccup i ed®

»» Approaching background radiation.

w5% 25 mrem/hr within HAA

12.1-28

Design Dose

0.2

2.0

10%%e

100

Un! imited

Zone Dose Rate
Specl! fication

>0.2 to <5

>5 to <109

>100 to <5000

>5000

Amend, 72
Oct. 1982

Iype of Cortrol

Uncontrol led

Administrative Control

Adminlstrative Control

Administrative Control

Special Work Permlts,
Locked Doors, Signs,
Temporary Barricades,
Heal th Physics
Survel | |ance

Posltive excluslion,
Locked Doors, Special
Work Permits, Contlnuous
Heal th Physics

Mon| toring



Resolution of Items From the September 21 and 22, 1982 instrumentation (Chapter 7) Working Meeting

21.

22.

23,

25,
3.

33.

47.

iten

7.1 Listing of Safety
Related Inst.

1&C Design Criteria
- Inst. error

- RSS bypass capebility

- Diversity - RSS
primary and secondary
logic

- Response Time

Q 421.9

Correct Table 7.1-6
Error (page 3.1-20)

Discuss Design of I&C
for PHTS, IHTS & SGS

Comments

Define “"Safety Related" in Table 7.1.1.
Assure consistency with H. Denton Memo,
and verify adequacy of Table 7.5-1.
Differentiation between NSSS and BOP
Supplier is not required.

Add note to Table 7.2-3 to clarify what's

included in the response times, i.e. sensor

te output of signal conditioner, and note
200 msec additional time for rod release.

Review 15.1.4.1-4, 15.,31.1.1.a and Table
1.3-3 for potential conflicts. Correct
confusing discussions.

Delete existing two loop operation I&C.
Correct PSAR.

Provide revised Figure 7.2- 2A.
Place in PSAR.

Add additional discussion on diversity
and figure on diveristy.

See Section 7.1 Item 2 and 3.

Verify that there are no cases where a
control system xmitter and a protection
system xmitter are connected to a common
sensor or input line - Revise Q 421.9
accordingly.

The error wili be corrected. Check Table
of Contents also.

Confirm power supplies & I&C to pony
motors is safety related.

Resolution

Revised Table 7.1.1 attached.
Consistency with H. Denton
memo reviewed and Table 7.5-1
is adequate.

Revised Table 7.2.3 attached.

Table 1-3-3, paragraph 15.1.4.1.4,
and paragraph 15.3.1.1.1 revised.
See attached.

PSAR ceorrected.
7.2-1a, attached.

See PSAR page

Revised Figure 7.2-2A attached.

Discussion added in paragraph
Tslulele

Diversity Table 7.1-5 added.
See attached.

See Items 2 and 3.

See revised QCS 421.9-1, attached.

See corrected page 3.1-20 and corrected
List of Tables.

See Revised Section 7.5.2.1.2 and
new Section 7.4.3, attached.



71,
80.

87.

88.

Pony Motor I&C

Radiation Monitoring
System

Fuel Handling and
Storage Safety
Interlock System

Structural Concrete
Cooling System

-2 -
Q421 .34 will answer questions,

Information in Ch. 11 & 12 is being revised.
Draft copies provided. Update PSAR.
Radiation Assessment Branch will review

the Radiation Monitoring System.

Review of auxiliary Systems Branch required
also. Typographical error in introduction
of PSAR 7.6 will be corrected. This is

not a safety related ecystem.

PSAR will be clarified regarding
requirements for structural concrete
cooling.

See Q421 .34 Response, attached.

Revised sections of Chapter 11 & 12
are attached.

See revised Section 7.6, attached.

See revised Section 7.6, attached.
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TABLE 7.1-1
SAFETY RELATED INSTRUMENTATION AND CONTROL SYSTEMS* (::)

Reactor Shutdown Systems

Includes all RSS sensors, signal conditioning calculation units, compara-
tors, buffers, 2/3 logic, scram actuators, scram breakers, scram solenoid

57| valve power sources, control rods, HTS shutdown logic, coolant pump
breakers, and mechanical mounting hardware (equipment racks).

Containment Isolation System

Includes radiation monitoring sensors, signal conditioning, comparators,
2/3 logic, containment isolation valve actuators and valves.

57) Shutdown Heat Removal System Instrumentation and Control System

Includes initiating sensors, signal conditioning, calculation units, compa-
rators, logic, auxiliary feedwater pump actuators and controls including
feedwater turbine pump, PACC DHX actuators and controls, steam relief
valve actuators and valves; sensors, signal conditioning, logic and

5ﬂ actuators related to shutdown heat removal functions of DHRS including
control of sodium and Nak pumps and air blast heat exchangers; and sensors,
signal conditioning, logic and actuators related to removal of heat from
the EVST.

Other Safety Related Instrumentation and Control

Includes Instrumentation and Controls for portions of the following
functions to assure the plant is maintained in 2 safe shutdown condition:

Emergency Chilled Water System

. Emergency Plant Service Water System

. Instrumentation necessary to assure plant is maintained in safe
shutdown status (See Table 7.5-4)

Heating, Ventilating, and Air Conditioning System
Recirculating Gas Cooling System sa‘e#‘—fcn4¢A

*The Clinch River Breeder Reactor Plant (CRBRP)¥structures, systems, and
components émpentant—te—satety-are se—be designed to remain functional &< in

the event of a Safe Shutdown Earthquake (SSE).
- These include, but

are not limited to, those structures, systems and components which are
necessary:
To assure the integrity of the Reactor Coolant Boundary;
To shut down the reactor and maintain it in a safe shutdown condition;
g To prevent or mitigate the consequences of accidents which could result
in potential off-site exposures comparable to the guideline exposures
of 10CFR100.

NOTE: Class IE equipment loads a=e identified in Chapter 8.

Amend. 59
7.1-7 Dec. 1980




TABLE 7.2-3 2ss
ESSENTIAL PERFORMANCE REQUIREMENTS roa& INSTRUMENTATION CWannigLs ¥

Accuracy Response Time
Plant Parameter A% of span) —imsec)
Neutron Flux

Primary $1.0 <i0
Secondary $1.0 <10
Reactor Inlet Plenum Pressure 2.0 <150
Sodlum HTS Pump Speeds +2.0 <20
Sodlum HTS Flow $5.0 <500
Reactor Vesse! Sodlum Level 5.0 <500
Undervol tage Relay +1.0 <230
Steam Flow $2.0 <500
Feedwater Flow 2.5 <500
Evaporator Outlet Sodlum Temperature 2.0 <5000
Steam Drum Level $.0 <1000
IHX Primary Outlet Temperature +2.0 <5000
Underfrequency Relay +2.0 <200

% Note that these accuracy and response times relate to the per:formance
of the instrumentation channels from the sensors up to the signal
conditioning output.

1o addition, as noted in Section 7.2.1.2.3, the reactor shutdown system
logic, actuators and rod unlatch features require a further response time
delay of 200 msecs.

7.2-23
Amend. 67
March 1982
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PSAR

CRBRP - 975 Mwt FFTF - 400 "™t MONJU-714 Mwt Section
Reactor Trip Circuits
No. Circuits Monitored 24-Pri, System 23-Pri. System .-
For Trip Actuation 16-Sec., System 19-Sec, System
Basic Signal and Trip Pri.-2/3 Local Pri.-2/3 Local -
Output Signal Logic Coincidence Logic Coincidence Logic
Sec.-2/3 General Sec.-1/4 2/3 we
Coincidence Logic Hybrid General
Local
Coincidence Logic

No. External Flux Monitors 3 3 -

RSS lesic
Max. Response Time 0.200 0,200 -
(From time enses RSS
condition requiring trip
to time when rods are
released.) (Sec.)

10, Containment
3.8
Type/Shape Single steel vessel, Single steel vessel, Single steel vessel,
cylindrical shell with cylindrical shell cylindrical shell with

flat bottom and hemi- with hemi-ellipsoidal hemi-spherical top and
ellipsoidal top. Con- top and bottom heads. hemi-ellipsoidal bottom.
crete shielding inside, Concrete shielding Concrete cylinder
below operating floor. below operating floor. surrounds entire con-
Steel containment surr- tainment.
ounded by concrete con- 8
finement building. An
nulus space between
a containment and con-
finement maintained at
negative pressure with
respect to outside
atimosphere.




Is an extremely unlikely event). As with the past analyses, the following ( 3))

conservative assumptions were made:

1) All full power cases are for the reactor operating at thermal
hydraul Ic design condlitions with & power generation of 975 MWt et
three-loop operation. (Power uncertainties are discussed In
Section 4.4.3.2.)

2) * nce the smallest Doppler coefficlent occurs at the
beg!nning-of-equlllibrium cycle, the transient reactor power
calculation was made for this particular phase In core |1fe. This
results In the highest possible reactor powei changes being
calculated. For overpcwer fransients, the smallest Doppler
coefficlent of all core cycles Is used (see Section 4.3.2.3) end
this value |s reduced 308 to account for 30 uncertalinties.

3) The highest cladding and fuel temperature hot rod occurs ar the
beginning of the first cycle of operation (In F/A 52 end 101).
The conservetive reactor power calculation from Item 2 above was
epplled to this particuler rod. With burnup, the power generation
and steady-state temperatures decrease (flows are constant) In the
hottest fuel assemb!les, and consequently, the temperatures, due
to the translents, would decrease after beginning of cycle.

4) As described In Chapter 7.0 and Section 4.2, the maximum allowable
time delays for PPS logic and electrical/mechanical delays have

been conservatively enveloped by using a 200 m!||1second deley )
| between the
and the stard) of control rod Insertion. &

ntrumead channel output going beyond Yhe teip level
5) Three sigma (300 hot channel factors were used for ell the
snalyses and the cladding temperatures shown are the Inner surface
of the hot pIn cladding at the highest temperature positior, both
axlally and circumferentially on the fuel rods. (Position Is
under the wire wrap.)

6) The most rapld flow decay after de-energlzing the primary pu.ps
was used. (See Figure 5.3-22.)

7) MaxImum decay heats were used for the hot rods conslidering 30
uncertainties.

Results from FORE 2M analysls are glven by Figures 15.1.4=1, 2 and 3 and Table
15.1.4-1 for & 60¢ step reactivity Insertion occuring at the worst time during
the SSE (see Section 15.2.3.3.1). Comparisons of the heterogeneous core
resul ts are made with data for a homogeneous cor@ previously reported 'n this
section. This previously reported data updated ear|ier date for the
homogeneous core analyzed In Section 15.2.%.3, The figures show the

200 mie PPS Jogic

5 la 4010 instance the sensgr delay ha beew encomprrred by The
and womdesl rod onlath delay,  This iz junibid by the small miguidide of the )

-C\»u Seasnr MA, whith 13 estmatd o lenm than 10 mseed.

‘501'1“
Amend. 66

March 1982
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15.3.1 Anticipated Events
15.3.1.1 Loss of Off-Site Electrical Power

15.3.1.1.1 Identification of Causes and Accident Description

The off-site power supply to the 13.8 KV buses is available from the
generating switchyards and the reserve switchyard both of which are powered
by outside sources as described in Chapter 8.0. Hence, the postulated loc~
of power would result only from simultaneous, multiple failures.

The loss of all cff-site power trips all primary and intermediate
sodium pumps, commencing a2 flow coastdown. It also initiates starting of the
emergency diesel generators. Action of the Plant Pretection System (PPS) trips
the control rods thus limiting core over temperatures from reduced flow.
Either emergency diesel provides power to the primary and intermediate sodium
pump pony motors and SGAHRS Auxiliary Feedwater Pumps for decay heat removal.
Additionally, a third power supply (250 VDC Civerse Battery and Inverter)
provides power to the third loop pony motors. To provide conservatism jn.the
analysis, the most rapid core flow coastdown was assured by using the minimum
pump rotating kinetic energy and the maximum core flow re-istance specified

ir the design.

The action of the Primary and Secondary Shutdown Systems (SDS) are
as follows: :
RSS \egic and

a. Primary trip - Loss of electricallpower trip occurrina in
0.5 seconds. The 0.5 second delay) includes measurement and
trip function lags. These laqas/ include bus veltsqe dewy and
indtrumeat delay but not thertoatrol rod onladching deloy s,
b. Secondary trip - Flux-Total Flow trip occurring 2 seconds
after loss of electrical pumping power. This lag includes
%ime for the flow to coastdown as well as the measurement
ags.

15.3.1.1.2 Analysis of Effects and Consequences

The loss of off-site electrical power event was analyzed with the
DEMO computer code. The overall results of the analysis are summarized in
Figures 15.3.1.1-1 and 15.3.1.1-2. As shown, the Primary PPS loss of electrical
power trip limits the maximum core hot spot temperature to 1410°F.

In the event the primafy shutdown system does not operate,
Figure 15.3.1.1-1 shows that the secondary shutdown system 1imits the worst
case clad hot spot temperature to 1630°F. While the transient temperature
exseeds the design basis emergency transiet envelope temperature by
30°F, the time above the normal operating temperature is only 6 second as

Amend. 52
15.3-6 Oct. 1979



@”)

permissive condition goes out of the allowable range, the protective function
is automatically reinstated. The trip function will remain reinstated

until the permissive conditions are again satisfied and the cperator

again manualiy initiates the bypass. Operator manual bypass control 1s

not effective unless the bypass comparator indicates that permissive con-
ditions are satisfied. A functional diagram of the Primary and Secondary
bypass permissive logic is shown in Figure 7.2-2AA.

Two loop bypasses are established under administrative control by
changing the hardware configuration within the locked comparator cabinets.
These bypasses are also under permissive control such that the plant must
be shutdown to establish two loop operation and 1f the shutdown loop is
|57 activated the bypass is automatically removed.::)

r Bypass permissives are part of the Plant Protection System (PPS),
a
t

nd are designed according to the PPS requirements detailed elsewhere in
his section of the PSAR.

Continuous local and remote indication of bypassed instrument
channels will be provided in conformance with Regulatory Guide 1.47, &
5

"Bypassed and Inoperable Status Indication for Nuclear Power Plant Safety
Systems”.

Bypass features included within the Primary and Secondary RSS hardware new midecs)
for two loup operation will be deactivated during all three loop fe be
operating modes so that the three loop operating configuraticn can not inserted

be affected by these bypass features either by operator action or by

two loop hardware failure.

Amend. 57
7.2-12 Nov. 1980
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Compliance with guides or standards applicable to specific I&C systems or
equipment are described in the paragraphs related to those systems. In
addition to meeting the requirements of the Regulatory Guides and IEEE
Standards, the safety related equipment will be designed to meet the
applicable requirements of the RDT Standards listed in Table 7.1-4. The
instrument error and other performance consideration are addressed in the
description of individual subsystems.

7.1.2.1 Design Basis

The Plant Protection System (PPS) includes the Reactor Shutdown
System (RSS), the Containment Isolation System and the Shutdown Heat Removal
Systems.

The Reactor Shutdown System consists of 2 Primary and a Secondary
System either of which is designed to initiate and carry to completion trip
of the control rods and sodium coolant pumps to prevent the results of
postulated fault conditions from exceeding the allowable 1imits. Table
4.2-35 shows the basis for Primary and Secondary RSS performance for the
defined fault categories. The performance limits for the fuel and cladding
are identified in Section 4. The Reactor Shutdown Systems are described in
Section 7.2.
- INSERT  T.\-2

The Containment Isolation System (CIS) is designed to react auto-
matically to prevent or 1imit the release of radioactive meterial to the
outside environment. The system acts to isolate the interior of the contain-
ment by closing the ccntainment isolation valves in the event that radioactive
material is released within the containment. Radiation monitors within the
containment boundary are used to activate the CIS. A description of this
system is given 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 limits following normal and emergency shutdowns. The
description of this instrumentation and control is given in Section 7.4 for
the removal through the auxiliary steam/water system (Steam Generater Auxiliary
Heat Removal System (SGAHRS) and Outiet Steam Isolation System (0SIS)) and
Section 7.6 for removal through the NaK to air system (Direct Heat Removal

System (DHRS)).

Sufficent instrumentation and associated display equipment will be
provided to permit effective determination of the status of the reactor at
any time. Section 7.5 provides a description of the instrumentation pro-
vided. In Section 7.9, a description of the control room, control room
layout, operator-control panel interface, instrument and display groupings
and habitability are given.

Amend. 57
7.1-2 Nov. 1980
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INSERT 7.1-2

Two diverse Reactor Shutdown Systems have been provided for CRBRP to
ensure that the reactor is protected from the conseguences of all
anticipated and unlikely events even if one of the Reactor Shutdown
Systems fails. The two Reactor Shutdown Systems have been made diverse
in order to reduce the probability that a common mode failure will
prevent a reactor shutdown from taking place. This diversity extends
from the sensors used as input to the two systems, through the logic
utilized, to the actuation devices required to trip the two different
control rod designs.

Table 7.1-5 lists the principal diverse design features present

in the two systems. These different design features are discussed

in more detail in Section 7.2.1.1. When combined with the
separation, qualification and other design requirements arising from
the Requlatory Guides listed in Tables 7.1-2 and 7.1-3, these designs
provide protection against degradation of performance arising from
common mode initiators.
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Question CS 421.9

Identify where instrument sensors or transmitters supplying
information to more than one protection channel, to both a
protection channel and control channel, or to more than one
control channel, are located in a common instrument line or
conracted to a common instrument tap. The intent of this item is
to verify that a single failure in a common instrument line or

tap (such as break or blockage) cannot defeat required protection
system redundancy.

Respopnse

Redundant protection channels, protection channels and control
channels, or more than one control channel instrumentation
censors or transmitters are rot located in common instrument
lines or taps. Therefore, the required protection system
redundancy will not be defeated by a blockage or breakage of an
instrument line or tap.

QRCS 421 -9+



Criterion 11 - Instrumentation and Control

Instrumentation shall be provided to monitor variables and
systems over their anticipated raages for normal operation, for anticipated
operational occurrences, and for postulated accident conditions as
appropriate to assure adequate safety, including those variables and
systems that can affect the fission process, the integrity of the reactor
core, the reactor-coolant boundary, and the containment and its associated
systems. Appropriate controls shall be provided to maintain these
variables and systems within prescribed operating ranges.

RESPONSE

Instrumentation and controls are provided to monitor and control
neutron flux, control rod position, temperatures, pressures, fiows, and
levels as necessary to assure that adequate plant safety can be maintained.
Instrumentation is provided in the Reactor System, Heat Transport Sysiem,
Steam and Power Conversion System, the Engineered Safety teatures Syctems,
Radwaste Systems and other auxiliaries. Parameters that must be provided
for operator use under normal operating and accident corditions are
indicated, in proximity with the, controls for maintainiro the indicated
parameter in the proper range. C¥he—spee4#4e-4ﬂstrumentaf+on—+mporf&n&-

: ; . -
(et Sheckricat-cqriments) "

The control room is provided as the focal point “-om which the
plant can be operated safely during normal operation, anticipated operational
occurrences, and for postulated accident conditions. Tha hasic criteria
for including instrumentation readout and control in the coatiol room s
as follows:

e The displays or controls necessary to support ail
normal plant operating conditions;

e The displays and controls necessary to respund to
anticipated operational occurrences and accident
conditions which impact on power operations capability

e The displays or controls necessary to prevent potential
radiological hazards to offsite personnel;

e The displays necessary to the operator for detection
of fire hazards; or

e The display and controls necessary to prevent potential
damage to the plant.

Sdeba? B
3.1-20 pee7 V976

5
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Pony Motor funning

, A-s49aal—4s-pzou4dod-%o—ehe—eontfo4-foom~4ndic4tiag.xbat-the pony
mOLor 15 FunnRiIng.

-’

Biagnostic Instrumentation

instrume: tation 4s provided.

7.5.2.1.3 Steam Generator

Sodium Flow

Venturi flowmeters are provided, one loop only, to accurately mea-
sure the sodium flow rate through each of the superheater outlet ports. The
accurate flow data is used for determination of the performance characteris-
tics typical of the superheaters and evaporators.

Sodium Temperature

The evaporator and superheater outlet temperature is monitored, on
all three loops, by Resistance Temperature Detectors (RTD). The superheater
inlet is monitored, on one loop only, also by ar RTD for purposes of steam
generator performance evaluation. These temperature sensors provide signals
for the PDH & DS. The evaporator bulk outlet temperature is measured with
three thermocouples and are part of tho Reactor Shutdown System.

Sodium Pressure

For the purpose of steam generator performance evaluation, pressure
is measured, in one loop only, at the superheater inlet, superheater outlet
(both legs) and evaporator outlet. The type of pressure sensor used is the
same as the one for Intermediate pump inlet pressure. These pressure mea-
surements provide pressure signals to the PDH & DS.

Steam and Water Flow

o Feedwater Mass Flow - sensed by three differential pressure ele-
ments across one venturi in the inlet line to each steam drum.

Amend. 59
Dec. 1980
7.5-9
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The pony motors are Class 1E motors and are supplied power from
the Class 1E 480 VAC busses.

Non-class lE signals are previded to the main control room to
indicate the pony motors are txgqxng. These signals are pony
motor speed indicators which i= Jlocated in the main control panel
and pony motor current which is available through the PDH & DS.
Also start and stop lights are on the main control room panel

which are from the pony motor starters.

During pony motor operation indication is available on
the main control room panel from sodium flow.
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NEW PSAR SECTION

7.4.3 Pony Motors and Controls

There are six pony motors, one in each primary and intermediate
heat transport loop to provide sodium flow for decay heat
removal. These motors through the use of a gear box are capable
of providing five to ten percent sodium flow in five discrete
steps by gear changes. Section 5.6 describes the interaction of
the primary and intermediate heat transport loops with the SGAHRS
to provide decay heatremoval.

7.4.3.1 Design Description

The pony motors are 75 horsepower, 480 VAC, 3 #, 60 Hz, totally
enclosed fan cooled Class lE motors. These motors are mountad on
top of the sodium pump vertical drive motor. They are 1800 rpm
motors which deliver power to the sodium pump via a reducing gear,
overrunning clutch, and the vertical motor shaft.

The overrunning clutch allows the pony motor to run continuously
during all modes of plant operation and automatically drives the
pump when the vertical motor speed decreases below the output
speed of the reducing gear. Thus, after a reactor trip and pump
(vertital drive motor) trip sodium flow does not decrease below
pony motor flow.

During normal operation at pony motor speeds the external oil
cooling system is in operation. However, the vertical drive
motor bearings are desigmdto start and operate continuously at
pony motor speed without the external oil cooling system or high
pressure lift pump.

led vsreg bath
The pony motor is control' vie—e Non-class 1lE and Class lE
circuit. The Non-class 1E circuit is isolated from the Class 1E
circuit and is over_ridden by the Class 1lE circuit.

Normal pony motor start is through a Non-1E permissive sequenc
circuit which first starts the vertical drive motor external
lubricating o0il cooling systemegpd high pressure lube 0il pumpe
amnd When the oil system achiev flow and pressure the pony motor
starts. Once started the Class 1lE circuit takes over and the
loss of the external lubricating oil system will not result in a
pony motor trip. This method of starting is not classified as
safety-related and is used for starting the pony motor during
reactor shutdown periods after maintenance which requires the
pony motor to be off.
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Question CS421.34

PSAR Section 7.5.2.1.2 states in part that a signal is provided to the control
room indicating that the pony motor is running. The staii requires more
information with regard to the CRBR pony motor instrumentation and control
system. In particular, the initiation signals for the pony motors, manual
initiation capability, qualifications for the system, and the design criteria
for the system should be discussed. PSAR Section 7.5.6.1.1 states in part
that the sodium pony motor is tripped upon a large leak detection. Discuss
the safety aspects of this trip and provide the staff information on other
signals that will trip the pony motors.

Response:

The pony motor runs continuously during all modes of plant operation except
during sodium pump or drive system maintenance. Therefore, there is no need
for automatic or manual initiation signals except for the start-stop switch.

Normal pony motor start is through a permissive sequence circuit which starts
the external lubricating oil cooling system and high pressure lube oil pump,
and when the oil system achieved flow and pressure the pony motor starts.
Once started the loss of flow or pressure will not result in a pony motor
trip. This method of starting is not classified as safety-related.

In the safety-related mode, pony motor operation does not require the use of
the external lubricating oil cooling system or high pressure lube oil pump.
This function is carried out by a start-stop switch on the main control panel
in the control room.

The non-safety permissive sequence starting circuit is isolated from the
safety circuit and will not prevent the operation of the safety function. The
safety circuit will be qualified per WARD-D-0165 (Ref. 13 of PSAR Section
1.6).

There is available in the control room, pony motor speed and current
indications. Pony motor current indication is provided via the FDH&DS. These
circuits are non-safety related.

The only condition which results in an automatic IHTS pony motor trip (the
PHTS pony motor is not tripped) is a large sodium/water reaction which results
in a rupture disc rupturing., The safety aspects of this trip are specifically
addressed in the response to Question CS421.27.

QCs421 .34-1 Amend. 72
Oct. 1982




11.4 PROCESS AND EFFLUENT RADIOLOGICAL MONITORING SYSTEM

11.4,1 Design Objectives

Process radlation monitors are provided to al low the evaluation of plant
equipment performance and to measure, Indicate and record the radioactive
concentration In plant process and effluent streams during normal operation
and anticipated operational occurrences. The monitors are provided In
accordance wlth CRBRP (Section 3.1) Design Criterion 56.

Radlation monitoring of process systems provides early warning of equlipment
mal functions, Indicative of potential radiologlical hazards, and prevents
release of activity to the environment in excess of 10CFR 20 Iimits. Each
monitor will be equipped with a |loss-of=-signal instrument fallure alarm and a
high level alarm, (a high=high level alarm is also provided when required).
These alarms alert operating personnel to channel mal function and excessive
radioactivity, Corrective action will then be manuaily or autamatical ly
performed.

Monitoring of |iquid and gaseous effluents under normal operating condltions
will be In accordance with NRC Regulatory Guide 1.21 and any activity released
will be within | imits establ Ished in 10CFR20.

The number, sensitivities, ranges, and locations of the radiation detectors
will be determined by requirements of the specific monitored process during
normal and postul ated abnormal (accident) conditions. All monitors will be
designed so that saturation of detectors during a severe accldent condition
will not cause erronecusly low readings, Mcaitoring during severe post
acclident conditions will be accompiIshed by the high-range gamma area monitors
discussed in Section 12.1.4, In conjunction with the sampling |ines described
In Section 11.4,2.2.1,

Radloactivity In the low level waste releases will be integrated and recorded.
Control signals will be provided by the radiation monitor(s) to terminate

| iquid or gaseous effluent if an out-of-limit signal is recorded. The
monitoring and control exerted by the process radiation monitoring equlpment
and the operator during any release will also be verified by periodic manual
sampl Ing and |aboratory analysis In accordance with Technical Specifications.
For tritiated process |iquids, tritium survelllance will be by sampling and
lab analyslis.

All detectors will be shielded against ambient background radlation levels so
that required activity measurements can be maintained. Monitors assoclated
with accident conditions are also discussed In 3.A.3.1. Area monltors and
alrborne radioactivity monitors are discussed In 12.1.4 and 12.2.4,
respectiveiy. The radiological effiuent sampling program is discussed In
Section 11.4.3 and meets the reporting requirements of Regulatory Guide 1.21.

11.4-1 Amend. 72
Oct. 1982
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11.4.2 Continuous Monitoring/Sampling

11.4.2.1 General Description

The descriptive tabulation of the various continuous monitors/samplers for
process and effluert radioactivity monitoring, which includes those gas and

| Iquid monitoring devices In or associated with |Iquid or gas process streams
considered In this discussion, Is found In Table 11.4-1, The basis for
selecting the locations as well as the control functions associated with the
monltor, are described below.

Each continuous monitor will be equipped with power supplies, micro-processor
and accessories, Indication and locai alarm indicator |ights. Each monitor
will transmit radiocactivity level and alarm status Information for display and
logging by Radiation Monitoring equipment |ocated in the Control Room with
redundant display and logging equipment located In the Health Physics Area of
the Plant Service Bullding. The alarms are provided tc Indicate Instrument
mal functions or a radioactivity level in excess of the monitor's alarm
setpoint, Each continuous munitor has a local indicator at the detector
location to facil itate the testing and/or cal ibration of the equlpment,

The lowest scale division of each continuous monitor's range Is the maximum
detector sensitivity deemed appropriate for the intended service. The range
of the monitor will be a minimum of five decades above the maximum sensitivity
level ; and will allow for a minimum of one decade span above the monitor high=
high setpoint (when high-high setpoints are employed). The effluent alarm
setpoint corresponds to the alarm annunciation |evel dictated by the CREBRP
Technical Specifications (Cnapter 16.) For each monitor, a sample chamber
and/or detector Is selected and will be Installed In such a way as to minimize
sampl Ing losses and electromagnetic and background interferences. The output
of all effluent monitors will be continuously sampled and recorded by the
CRBRP Plant Data Handl Ing and Display System. The Reactor Contalnment
Isolation Monitors (PPS), Control Room Alr Intake monitors and other
safety-relatec monitors will be powered by Class |E, redundant 120 VAC power.

11.4.2.2 Gaseous System Description
11.4,2.2.1 Post-Accident Containment Atmosphere Monitors

The capabll ity to monitor the containment atmosphere radiocactivity level

fol lowIng containment isolation during an accident condition shall be
provid.d, Three pair of penetrations, located 120° apart around the
contalnment structure will allow alr samples to be taken by mobile or portable
monitors and sampl Ing equipment, The penetrations design and locations will
consider the following criteria:

1. The penetration opening on the Inside of containment will be
positioned to obtain a representative sample.

2. The penetration openin~ on the outside of containment will be
positioned In an accessible area to enable connection of the
monitoring and/or samplIng equipment,

11.4-2 Amend, 72
Oct. 1982
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3. Each penetration will have two Isclation valves; a remote manual
control led valve Inslde contalnment and a manual, locked valve outslde
contzinment with a bl ind flange.

4, The penetration design will comply with CRBRP Design Criteria Numbers
45 and 47 (Section 3.1)

Each palr of penetrations can be connected to a mob!'e monitor which will be
utillzed for continuous monitoring of the contalnment atmcsphere. The sample
Is withdrawn from contalnment, passes through the monitor for radiation
detection and returned to contalnment, Grab samples will 2lso be obtained for
further |aboratory analysls.

11.4,2.2.2 Reactor Contalnment lsojation Monitors

The radiation level In the head access area will be monitored by three
detectors for direct gamma activity. The output of these detectors is routed
to the plant protection system to Initiate closure of containment Isol ation
valves |f a preset |Imit Is reached by two out of three of the detectors.

In addition, the radiation level In contalnment exhaust, upstream of the
Isolation valves will be Isokinetically monitored for gaseous activity by
three gas monltors. Thelr output will also be provided to the PPS for
inltlation of contalinment isolation when a preset radiation level is reached
by two of the three detectors.,

The monitoring system will be designed to comply with |EEE 279-1971, The
cveral | contalnment Isolation system design and protection loglc Is discussed
In Sectlon 7.3, Figure 12.2-1 shows a typical block diagram of these channels
and Figure 7.3=1 shows the trip logic configuration,

11.4,2,2.3 Bullding Yentllation Exhaust Monitors

The number and location of bullding exhaust plenums from which potential ly
radioactive plant gaseous release may emanate are: One |ocated in the
intermediate Bay (SGB-1B), nine |ocated near *he top of the R(B dome, two
located in the Reactor Service Bullding (RSB), one located in the Radwaste
Area (Bay), one located in the Plant Service Buliding (PSB), fourteen in the
Turbine Generator Bullding (TGB), and three located in the Steam Generator
Bullding (SGB). Contlinuous monitoring will be performed at those exhausts
which could concelvably undergo a significant increase In detectarle levels In
radioactivity. The remaining exhausts will be sampled perliodical y.

The exhaust plenum located in the IB recelves vantilation exhaust alr from the
Intermedl ate Bay area. A continuous alr monitor (CAM) will be provided to
detect particuiate, radiolodine and gaseous activity In the effluent stream,
The alr sample wil| be obtalned isokinetically from the exhaust, on a
contlnuous basis., The operation of the three-channel CAM unit is described in
Section 12,2.4.2.1.

11.4-3 Amend, 72
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The exhaust plenum |ocated on the Radwaste Building recelves ventilation
exhaust alr from the radwaste area. A Continuous Alr Monitor (CAM) will be
provided to detect particulate, lodine and gaseous activity In the effluent
stream. The alir sample wll| be obtalned isokinetically from the exhaust, on a
continuous basis. The operation of the three channel CAM unit is described In
Section 12.2.4.2.1.

The two RSB exhausts wil| be continuously monitored for radiocactivity

rel eases. The first exhaust plenum located on the RSB roof which recelves
ventilation exhaust from the RGB will be continuously monitored for
particul ates, radio gases, and radiolodine activity in the effluent stream.
The second exhaust plenum |ocated on tre RSB which receives ventilation
exhaust fram the RSB via the FSB clear-up flltration units will also be
continuously monitored for particulate, gaseous and radiolodine activity.

The exhaust plenum located near the top of the R(B dome, which recelves
exhaust from the Contalnment Clean-up and Annulus Pressure Maintenance and
Filtration System will be continuously monitored for particulate, radiolodine,
radiogas, and plutonium activity In the effluent stream.

The 8 exhausts |ocated at the top of the R(B dome for the Annulus Cool Inc Alr

become potential radioactivity release points only in the event of very low
probabil Ity accldents beyond the design basis (e.g., Thermal Margin Beyond the

Design Base). On |Iine monitoring for particulates, radiolodines and
radiogases have been provided for these exhausts in the event of such an
accldent,

TGB areas will be periodically grab sampled and samples wil|l be analyzed for
tritium activity,

The exhaust In the PSB recelves ventilation from the combined |aboratory.
Samples wil| be col lected isokinetically by a particulate (and iodine, if
required) fllter and analyzed for isotopic content in the Counting Room.

Certaln effluent radiation monitors are identified as Accident Monitoring
Instrumentation In Table 11.4=1, As such, these monitors will| meet the
requirements of Section 7.5.11 of the PSAR.

The reporting of effluent radioactivity released from the CRBRP will be
zonsistent with the guidel Ines establ Ished In Regulatory Guide 1.21. This
reporting will be based upon the results of Counting Room analysis of effluent
samples obtalned at each iocation | Isted above.

11.4.2.2,4 Condenser Yacuum Pump Exhaust, Deaerator Contlnuous

Yents and Turbine Steam Packing Exhauster Tritium Samplers

A gas sample wil| be continuously withdrawn from each one of the condenser
vacuum pump alr, deaerator exhaust, and turbine steam packing exhauster air
Into tritium samplers comprised of sllica gel dessicant column to enable
determination of tritium activity to Indicate unacceptable tritium diffusion

In the steam generators., The sample will be analyzed using |liquid
scinti|lation techniques In the counting roam.

Oct. 1982
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11.4,2.2.5 Control Room Inlet Alr Monitors

The maln and remote Control Room alr Intakes will each be continuously

moni tored by two redundant monitors. These three channel

(particul ate,/radiolodine/radlogas) CAMs will detect radioactivity in the alr
Intakes and wil| determine which Intake should be used during the Control Room
Isolation condition, Detalls concerning the sequence of operation during
Control Room lwolation are given In Section 9.6.1.3.4.13. A fifth three
channel CAM wil| be Installed downstream of the parallel HWAC make-up alr
f1lters to monitor the performance of the HEPA fllter trains. A detalled
description of the operation of each of these CAM units Is given In Section
12.2.4.2.1.

11.4.2.2.6 Inerted Cell Atmosphere Monitors

The capabll ity for monltoring the atmosphere of each Individual inerted cell
tor high radioactivity will be accomplished by three methods. One method is
the sequential sampling of groups of cells with on-line gas monitors as
described in 3.A.1.4.2, Each monitor shall have a trip signal determined by
the process system to Initiate activation of cell purging equipment, In
addition, mobile particulate, lodine and gas monltors are provided to sample
any Individual inerted cells atmosphere, as described In 12.2.4,

Finally to provide a sensitive method of sodium |eak detection, particul ate
monitors are provided for continuous monitoring of Inerted cells within the
RCB contalining components contacting radiocactive sodium. These monitors will
alarm for activated sodium present In the cells atmosphere. The Individual
inerted cel ls that are continuously monitored for sodium |eak detection are
|isted in Table 3.A.1-3,

11.4.2.2.7 RAPS and CAPS Monitoring

Gas monitors will be provided for the Radloactive Argon Processing System
(RAPS) and Cel | Atmosphere Processing System (CAPS). A monitor will be
located at the CAPS inlet for controlling the rate of radioactivity input.
Monltors will also be located at the output of these systems to ascertain that
the radionucl ide activity of the processed gas Is within |Imits for reuse In
RAPS or within 10 CFR 50, App. | and ALARA |Imits for tho'e gases exhausted to
the H&V system by CAPS.

11.4.2.2.8 Safety-Related Monitors

Certaln monltors which provide control signals to safety related process
systems or are used to monitor safety rel ated systems are classified as safety
rel ated monltors. These monitors will be supplled with Class 1E power from
redundant vital AC buses and wil| meet the requlrements described In Section
7.1. Safety reiated monitors are Identified in Table 11.4~1.

These monitors will each have a dedlicated Display and Control Unit (DCU) In
the Controi! Room. The DCU will also meet the requirements described In
Section 7.1 and will be supplied with Class 1E power. The DCU's will be
located in the back panel area of the Control Room adjacent to the Radiation
Monitor Console (computer).

11.4-4 Amend., 72
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11.4.3.1 Process Sampling

Periodic sampling Is conducted to alert the operator of any abnormal condition
that may be developing., Both local and remote |iquid samples are taken,
Gaseous samples are taken directly at the sample station adjacent to the gas
analyzer., The locations for gaseous sample instrumentation are given In
Section 11.3.3.3. Operating procedures and performance tests of gaseous
samples are discussed In Section 11.3.4. Sampling of primary sodium,
secondary sodium, ex-vessel sodium and cover gas Is discussed in detall In
Section 9.8, entitled "Impurity Monitoring System". This section also
discusses the |location of samples, expected composition and concentration,
sampl ing frequency and procedures.

The basis for selecting the locations for sampl. starions Is to provide an
indication of the effectiveness of key process operations. Analyses of these
samples are related to the process sequence from which they were obtained to
eval uate speclfic equipment performance.

Gaseous samples are monitored for gross activity and periodical ly analyzed for
Isotoplc content, Tables 1i.3=1 through 11.3-15 |Ist inventories of the
expected concentration and composition of the effluent gas samples.

Sections 11.4.3.1.1 through 11.4.3.1.5 describe in detall each of the |iquid
sampl Ing points In the Radloactive Waste Systems. Sampling procedure,
analytical procedure, and sensitivity for each sample point are the same and
are discussed In detail in the fol lowing paragraphs.

Sampl Ing Procedure: Samples are col lected in a sampling station |ocated on
the operating floor of the radwaste building. Sample circulating |ines run
through this sampling station. The upstream side of the sample |ines are
connected to the discharge of the pumps serving the tanks. After passing
through the sampling station, the circulating sample fluid Is returned to the
tank fraom which it was drawn,

Analytical Procedure and Sensitivity: The quantity of sampie to be counted
for gross beta-gamma Is plpetted onto @ planchet. The planchet is placed on a
turntable and evaporatea to dryness undger an infrared bulb. The rotation
insures a uniformly distributed dried sample for reproducible counting. The
height of the Infrared bulb is adjustable to obtaln a moderate rate of
evaporation. Counting Is done by means of an internal proportional counter.

The isotopic analysis Is performed by a completely autamated Pulse Height
Analysls System. A shielded Ge (Li) detector is used with a computer-based
pulse height analysis system. The system satisfies the reporting requirements
of Regulatory Guide 1.21.

Provisions will also be made for alpha and tritium assay.

11.4-6 Amend, 72
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11.4.3.1.1 Intermediate Level Activity Liguid Waste Collection Tanks

These tanks receive decontamination waste from the Large Component Cleaning
Cell. The analysis of this waste provides a check on the decontamination
procedure.

The composition Is expected to be sodium hydroxide solution, nitric acld
solutio. and water rinses. After neutralization a solution of sodium sul fate
or sodium nitrate results. Activity will be~l saCi/cc.

The quant!ty to be measured Is the gross g-¥ activity.

Additional rinses would be required if the activity of the component is higher
than expected. AdJdditionzl passes through the purification equipment would be
required if the activity of the product from the evaporztor is too high.
Corrective action would be taken if the DF is lower than the expected value.
The expected recirculation flow through the sample |ine Is 10 gpm.

11.4,3.1.2 Process Distillate Storage Tanks

These tanks recelve the distillate from the Process Waste Evaporator. The
sample provides the check on the DF of the evaporator and purity of the
product to be recycled for plant uses or released to the environment after
dilution with cool Ing tower blowdown., The composition Is expec_:ged to be very
dllute sodium sul fate or sodium nitrate with an activity ~ 10~ mCi/cc.

The quantity to be measured is the gross p-¥ activity, If no excess Inventory
exlsts. |f excess Inventory exists and a portion of the content is to be
released to the low activity llquld system, an Isotopic analysis will be
performed conslstent with reporting requirements of Regulatory Guide 1.21, If
the activity of the sample Is unacceptably high, the contents of the tank are
reprocessed through another evaporator-lion exchange cycle. Corrective
measures would be taken If the DF is much lower than the expected val ue.

The expected recirculation flow through the sampling line is 10 gpm.

11.4.2.1.3 Low level Activity Liquid Waste Collection Tanks

These tanks receive |aboratory drains, floor drains, lavatory dralns, and
shower drains from areas that may contaln radioactivity., An activity check at
these polints determines the possibil ity of the need for further processing.

It also permits a check on the DF of the purification equlpment by comparing
It with the activity of the puriflied waste.

These tanks recelve waste from several sources, hence the composition Is not
wel | defined. The conducﬂ!py will be measured to determine Impurity level.
The expected activity Is 10~ MACi/cc. The quantity to be measured |s the

gross g% activity.

11.4-7 p~end., 72
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| The sampl Ing frequency will be In accordance with reporting requirements of
Regul atory Guide 1.21.

Higher sample activity Indicates abnormal operations elsewhere In the plant.
Corrective measures at those |locations would be taken. Also, higher activity
Indicates that a second pass through the equipment would be required.

The expected recirculation flow of the sampling |ine Is 10 gpm.
11.4.3.1.4 Low Level Activity Distillate Monitoring Tanks

Since these tanks are holding tanks for the purifled product fram the |ow
level waste evaporator, pending release to the discharge canal, sample
analysis Is mandatory. The composition is expected to be equivalent to grade
C water or comgby with federal and state regulat!ons and have an average
activity of 10 ° mCi/cc.

A gross #-¥-& count Is made before releasing to the enviromment. Tritium
content will also be sampled. An isotopic analysis Is performed for record
purposes as required by Regulatory Guide 1.21. Sampling frequency will be
determined by reporting requirements of Regulatory Gulde 1.21.

High sample activity Indicates the need for reprocessing the batch.
Corrective measures would be taken If DF is |lower than the expected level. No
particular process flow is associated with this sample polnt,

11.4.3.1.5 Concentrated Waste Collection Tank

The material In this tank is intended to be solidified and shipped to the
disposal site. To determine the type of packaging and degree of shlielding
required to meet the shipping regulation CFR Titie 49, the analysis of sampie
Is necessary. The composition Is expected to be a solution of sodium su' fate
or sodium nitrate and an activity of ~50 uCi/cc. The quantity to be
measured is the gross 4.y activity.

The sampling frequency will be determined in the FSAR. No process flow Is
associated with this sampl Ing procedure.

11.4.3,2 Effluent Sampling

The radlioactive effluents are contlinuously monitored or sampled as Indicated
In Section 11.4,.2.2,3 by activity and by flow. The sampling system Is
designed to obtain a representative effluent sample to establ Ish
concentrations of radioactivity and to facilitate radioisotopic analysis to
assure compl iance wlth recognized codes and standards for radiation
protection. The samples are taken before the effluent release to the
environment, The gaseous effluents are discussed In detall In Section 11.3
and | Iquid effluents are discussed In Section 11.2.

11.4-8 Amend., 72
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The Cool ing Tower blowdown, wastes and drains and other normally non-
radlioactive ilquid effluent streams will be sampled for suspended/di ssol ved
activity Inciuding tritium. The problem associated with continuous monitoring
of low level § activity in tritium Is recognized and therefore, periodic batch
samples from each |Iquid effluent stream will be taken and analyzed in the

| aboratory.

Bullding Storm drains and Plant Service Building |iquid effluents are normal |y
non-radioactive and will not be monitored, but will be periodically sampled
for radloisotopic analysis as necessary.

To satisfy Regulatory Guide 1.21 requirements for gamma spectroscopy and
sensitivity, a high resolution automated radioisotopic analysis system will be
provided at the plant site to facilitate precise Identification and analysis
of complex radionucl Ide concentrations,

11.4.4 Reporting

An automated Report Processor will be provided which will generate the
Etfluent Radioactivity Release Reports in accordance with Appendix B of NRC
Regul atory Guide 1.21. This computer based processor will be Interfaced with
the Radiation Monitoring System Control lers and the CRBRP Environmental
Computer. The Report Processor will also accept manual entry of analyses
performed by the Health Physiclst.

11.4-9 Amend, 72
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TABLE 11.4~1 PROCESS & EFFLUENT MONITORING AND SAMPL ING

Sample or Range Expected Quant,
Description Bldg. Flev. Cont, WCi/cc) VOS Concent, Meas, Remarks
Reactor Contalmnment
Isolation Monltors (PPS):
~Contalnment Ventilation (3)  ROB 842 Continuous 107 -10"2 cs'>’ See Section Gross Satety-rel ated
Exhaust (Gaseous) CAM 11.3.2.6 Concent, Class 1E PPS
Fokr Rel ated
~Head Access Area (3) R0 802 Continuous 10 "=10 " mR/Lr Direct See Sectlion
Direct Gamma Gamma 7:.3.1.2
Radwaste Monitor:
-1ALL Evaporator, Heating WA 775 Continuous  #x10™4x10"2 cs'>’ Gross
Element; Heating Water Concent.
Out (Liquid)
-LALL Evaporator, Heating WA 775 Continuous  4x10™ ax10~2 cs'>? Gross
Eiement; Heating Water Concent.
Out (Liquld)
-IALL Evaporator, Distiil, WA 775 Continuous  4x10™ 4x1072 cs'>7 Gross
Cooler; Cool ing Water Concent,
Out (Liquid)
~LALL Evaporator, Distil| WA 775 Continuous  4x10” 4x10™2 cs'>’ Gross
Cooler; Lool ing Water Concent,
Out (Liquid)
-LALL Effluent WA 795 Continuous  4x10” 4x10~2 cs'>’ Gross
Concent,
RAPS & CAPS Process
Mon|tors:
~Gas Entering RAPS RCB 733 Continuous  2.7-2.7x10° Kkr5° Gross
Cold Box (Gaseous) Concent.
-Cool ant Leaving RAPS RSB 779 Contlnuous 2.7x1076-2,7x107" xr® Gross In=Line
Cold Box (Gaseous) (2) Concent, Mon|toring
~Gas Leaving RAPS RCB 733 Continuous  2.7x107>-2.7x10%2 kr®> Gross
Cold Box (Gaseous) Concent,
-Gas Leaving CAPS RSB 779 Cont | nuous 2.7xvo"-2.1§10" quﬁ Gross
Surge Vessel (Gaseous |odine) 1077=10° | Concent.
-CAPS Header Serving RCR Continwous  2.7x1070-2,7x107" Kkr®® Gross
RCE Cel ls (Gaseous) Concent.
11.4-10 Amend, 72
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TABLE 11.4-1 PROCESS & EFFLUENT MONITORING AND SAMPL ING

Sample or Rarge Expected Quant,
Description Bldg. Elev. Cont, (#Ci/cc) UOS Concent, Meas. Remarks
-Gas From Nitrogen Cel | RSB 755 Continuous  2.7x1079-2,7x10"" kr® Gross
Atmosphere Sampling Unit Concent.
(Gaseous )
-Gas Fram Nitrogen Cel | RCB 752 Continuous  2.7x1078-2,7x10™" kr® Gross
Atmosphere Sampling Unlt Concent,
(Gaseous)
CAPS Process Gas Effluent -5 85
to WWAC (Gaseous) (2) RSB 779 Continuous 2.7x10 _-6.7x1g° ﬁ' Gross
(lodine) 107'%=40" | Concent.
Effluent Gas From (2) 1 85
Inerted Cells to HVAC RSB 800 Continuous  2.7x1078-2,7x10™" Kr Gross
(Gaseous ) Concent,
HWVAC Duct Monitoring (CAM
of RAPS/CAPS Cel Is:
-RAPS Cold Box & Valve RCB 733 Continuous  2.7x1076-2,7x10"" xkr®® Gross In=11ne
Gal lery Cells (Gasaous) Concent. Monitoring &
Cell Isolation
-RAPS Noble Gas Storage RCB 733 Continuous  2.7x1076-2,7x10”" kr® Gross Ir=11ne
Vessel Cell (Gaseous) Concent, ‘“onltoring &
Cell Isolation
-RAPS Compressor and RCP 733 Continuous  2.7x10°0-2.7x10”" Kr®® Gross In-Line
Aftercooler Cells (2) Concent, Monitoring &
(Gaseous) Cell Isolation
-RAPS Vessels (Gaseous) RCB 733 Cont |l nuous 2.71!0'6-Z7x10" Kr” Gross In-Line
Concent, Monitoring &
Cell lIsolation
-RAPS/CAPS Pl peway RCR 780 Continuous  2.7x1078-2,7x10™" kr® Gross In=Line
(Gaseous) Concent, Monitoring &
Cell Isolation
-CAPS Cold Box Cel| (Gaseous) RSB 792 Continuous  2.7x1076-2,7x10”" kr® Gross In=Line
Concent. Monitoring &
Cell Isolation
~CAPS Vessel Cellis RSB 755 Continuous  2.7x10°0-27x10"" kr®® Gross In=Line
4 Gal lery (Gaseous) Concent, Monitoring &
Cel!l Isolation
11.4-11 Amend, 72
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TABLE 11.4-1 PROCESS & EFFLUENT MONITORING AND SAMPL ING

Sample or Range Expected Quant,
Description Bldg. Elev. Cont. Ci/cc) UOS Concent, Meas. Remarks
~CAPS Campressor & (2) Continuous  2.7x107%-27x107" kr®® Gross In=Line
After Cooler Celis (Gasmaous) Concent, Monitoring &
Cell Isolation
-RAD Water Hol ding Continuwous  2.7x10°8-27x10™" kr®® Gross In=Line
Vessel & Pump Cell (Gaseous) Concent, Monitoring &
Cell Isolation
-Access Areas (4) Continuous  2.7x1078-z7x10”" kr®> Gross In-Line
(Gaseous ) Concent, Monitoring &
Cell Isolation
~Cover Gas Monitoring Continwous  2.7x1070-z7x10™" Kr®® Gross In=LIne
Cells (Gaseous) Concent. Monltoring &
Ceil Isolation
-Plpe Chase & Vepor RSB 772 Continuous  2.7x10°0-27x107" xr®° Gross In=Line
Trap Cell (Gase  us) Concent, Monltoring &
Cell Isolation
~WVAC Cammon Header RCB 766 Continous  2.7x1078-27x10™" Kr®> Gross In-Line
For Various Cells Concent. Monitoring &
(Gaseous) Cel! Isolation
Main HVAC Duct - -1 _ 85
Fram All RAPS/CAPS RSB 779 Cont i nuous 2.7x10 _76.71195 Kh' Gross
Cel |s (Gaseous) CAM 10 -10 | Concent.
(lodine)
Sodium Leak Detection
For Following Reclrc, Gas
Cool Ing Subsystems:
(All Particul ate)
Reactor Cavlty RCR 733 Continuous  2.94x10™'>-2,94x10™> Na?* Gross Alarm Only
-13 -5 24 Concent,
PHTS Loop ! RCB 766 Continuous 2.94x10 "“=2.94x10 ° Na Gross Alarm Only
-13 -5 \g24 S,
PHTS Loop 2 R(B 766 Continuous 2.94x10 ""=2.94x10 “ Na Gross Alarm Only
-13 -5 24 SR——-
PHTS Loop 3 RGB 766 Contlnuous 2.94x10 ""-2.94x10 ° Na Gross Alarm Only
13 -5 24 Concent,
Na Makeup Pump & Vessels RCB 752 Contl nuous 2.94x10 "“=2.94x10 ° Na Gross Alarm Only
-13 -5 24 Concent,
Na Makeup Pump & Plpeway RCB 752 Contlnuous 2.94x10 ""-2,94x'0  Na Gross Alarm Only
Concent,
11.4-12 Amend. 72
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TABLE 11,.4-1 PROCESS & EFFLUENT MONITORING AND SAMPL ING

Sample or Range Expected Quant,
Description Bidg. Elev. Cont. (&Ci/cc) UOS Concent. Meas., Remarks
Cold Trap, Nak Cells RCB 794 Continuous  2.94x10™13-2,94x10™% Na?* Gross Alarm Only
Concent.
Control Room Main (2) o2} 863 Cont 1 nuous -7 -2 _ 85 See Sectlon Gross Initlate C/R
Alr Intake (Gaseous) CAM Bxlo_ﬁ}xlo -7'('131 12,2 Concent. Isolation, see
(lodine) 4x107, S-4x10; |' 5 Sec. 7.6.4.5.6
(Particul ate) 210 "“-2x10 ©~ Cs Safety~
Rel ated (1E)
Control Room Remote (2) SGB 851 Cont | nuous - -2 . 85 See Sectlion Gross Initiate C/R
Alr Intake (Gaseous) CAM Sxto_'?xm _7Kr'3' 12.2 Concent, Isolation, see
(lodine) 4x107 S-4x107¢ 173, Sec. 7.6.4.5.7
(Particul ate) 210 "T=2x10 © Cs Safety~
Rel ated (1E)
Control Room Common 4:] 847 Cont*1nuous See Section Gross Monitor Only
Duck Downstream of 2 12.2 Concent,
Filter Unlts (Gaseous) CAM 3%10™7 =3x10™2_kr 85
(1odine) ax10™1 2-ax10"7 1137
(Particul ate) 5x10”10-5x10"% ¢s'37
IHTS Loop 1 68 765 Continuous  1072-10° mR/hr Gross
(Direct Gamma) Activity
IHTS Loop 2 68 765 Continuous  1072-10° mR/hr Gross
(Dlrect Gamma) Activity
IHTS Loop 3 SGB 765 Cont | nuous 1072-10° mR/hr Gross
(Direct Gamma) Activity
Large Component RCB 756 Cont I nuous 107" -10* mR/hr Gross
Cleaning Cel | (LCCC) Activity
LCCC Cool Ing Water RCB 733 Continuous  #x10” =ax10"2 cs'>’ Gross
(Liquld) Concent,
LC7C Process Gas RCB Cont i nuous 1076-10"" kr® Gross
Effluent (Gaseous) Concent,
Fuel Handl Ing Cell (FHC) RSB 779 Cont I nuous - -1 85 Gross
Argon Gas (Gaseous) lo_"-)m -5"131 Concent,
(1odine) 10730-1023 1'15,
(Particul ate) 10 ""=10 “ Cs
EVST Argon Cover RSB 842 Continuous  10°-10% kr®° Gross
Gas (Gaseous) Concent,
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TABLE 11,4-1 PROCESS & EFFLUENT MONITORING AND SAMPL ING
Sample or Range Expected Quant,
Description Bldg. Elev. Cont. @WCi/cc) U0S Concent. Meas., Remarks
FHC Ut11 11y Monltor RSB 779 Continuous  107'=107 mR/hr Gross
(Direct Gamma) Activity
Radwaste Bullding FWE 867 Cont I nuous -7 Ko Gross Inttiate
Exhaust (Gaseous) 3102 -lg’ ¥, Concent.  Flitering of
CAM {lodine) l()__.w-lo2 ! 131 Effluent
(Par*icul ate) 10 ""-10° Cs from RWE
RSB Operating Floor (2) RSB 816 Cont I nuous -7 -2 85 Gross Initiate RSB
HVAC Exhaust (Gaseous) Sxio_‘-zh!o _.,Kru‘ concent, Conf inement see
CAM (lodine) lxlg ;'xlou.,l Section
(Particul ate) 10 °=10 " Cs 7.6.4.3.3 (4)
Safety related
(1E)
Fuel i'andliing Cell (2) RSB 779 Cont | nuous -7 -2 _ 85 Gross - same -
HVAC Exhaust (Gaseous) leO_‘- x10 _7Kr‘3‘ Concent,
(lodine) ax! :'xio‘”l
(Particul ate) -10 " Cs
Annulus Filter (2) RSB B840 Cont ! nuous - -1 _ 8% Gross Select Filter
Discharge (Gaseous) 861 d.lxlo_’-dxdxlo-z Kh', Concent, traln Section
(lodine) I.wa_'al.!xlo -S' 137 7.6.4.2.2 (1)
(Particul ate) 1.2x10 ""=1.2x10 ~ Cs Safety Related
(1E)
Annulus Fllter Inlet/(2) RSB 840 Cont | nuous Gross 1) Start Filter
Annulus Cool ing Exhaust 861 -7 4. 85 Concent, see 7.6.4.2.2
CAM (Gaseous) 3:10_'5|xw i(r”, (6) 2) Monltor
(lodine) 1x10 _“=1x1 l137 Exhaust see
(Particular) 1x10 "=1x10° Cs 11.4,2,2.3
(Accldent
(Mon!tor)
RSB Clean Up Filter RSB 816 Contlnuous -7 -2 _ 85 Gross Select Fiiter
Discharge (Gaseous) 794 mo_‘asxw _5Kr13' Concent, Train See
(lodine) 1x10 -lxlg’ | 137 Section
(Particul ate) 1x10 "=1x10 ' Cs 7.6.4.3.3(1)
Safety
Related (1E)
Radwaste Ventilation -6 3 8
Exhaust Effluent (Gaseous) RSB 867 Cont | nuous lxlo_'alx!o 2’"151 See Sectlon Gross Effluent, Accl-
(lodire) lxlo_w-lxloz | 137 11.3.6 Concent, dent Monitor
(Particul ate) 1x10 "“=1x10° Cs
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TABLE 11.4-1 PROCESS & EFFLUENT MONITORING AND SAMPL ING

Sample or Range Expected Quant,
Description Bldg. Elev, Cont, (ACT/cc) Uos Concent. Meas. Remarks
R(E Ventilation RSB 861 Cont | nuous - -1 . 85 See Section Gross
Exhaust Effluent (Gaseous) lxlo_"-)hdo ~5Kr|3| 11.3.2.6 Concent,
(lodine) h(lo_w-hxlo_5 I 137
(Particul ate) 1x10 1x10 © Cs
RCB Annulus/TMBIB (2) RSB 840 Cont ! nuous - 5 85 Accldent
Effluent (Gaseous) 861 mo_‘amo f’l!l Monl tor
(lodine) mo_m-moz | 137 Safety Related
(Particul ate) 1%10 ’2-1::10 .,Cs 239 (1e)
(Plutonlum/Al pha) 1107 “~1x10"" Py
RSB Exhaust RSB 8156 Contlnuous - 85 Accldent
Effiuvent (Gaseous) Ix10 T=1x10 Kr Monitoring
(lodine) 1x10™10-1x104 137
(Particul ate) 1x10~10-1x102 137
SGB-1B Exhaust SGB 836 Contnuous See Sectlon Accldent
Effluent (Gaseous) 1x1076-1x10> xr83 11.3.2.6 Monl tor Ing
(lodine) 1:10’:°-lx|02 |'3‘7
(Particul ate) 1x10”1%-1x10? ¢s'?
Hot Laboratory, Counting PS8 Samp! e** Gross
Roaom, and Decontamination Concent,
Area Ventl)ation Exhaust
Particul ate Sampler
Plant Discharge YARD - Sample %% See Section Concent,
Canal Liquid Sampler 11.2.5
#% Particulate coliection on filter, analysis by proportlional counters and spectroscopy system,
#%% | [quid Samples col lected in container. Analysis by proportional and |liquid
scintillation counters and spectroscopy system.
11.4-13b Amend. 72
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12.1.4 Area Radlation Monitoring
12.1.4.1 Design Criteria

Area monltors are provided In selected building locations to continuously
detect, measure, and indicate the radiation level and to Initiate alarms
(audible and visual) for radiation levels above preset values. In high or
varied noise level areas (295db) strobe |Ights are also provided in addition
to the audible alarms. These monitors advise plant personnel of existing
radiation levels during normal operation and warn them of potential radiation
hazards that may cause higher exrosure |levels than expected.

The detector ranges of these monitors are chosen to provide continuous
monitoring of gamma radiation levels ranging from one decade below to three
decades above the design background level at each monitor location.

12.1=23 Amend, 72
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| The basis for location of the various personnel protection monitors shall
consider the following factors:

1. The anticipated radiation level under operation, shutdown maintenance,
and abnormal conditions.

2. The frequency and duration of occupancy, and the flow of traffic under
normal and accident conditions,

3, The proximity of high radiation sources.
4, The cunsequence of an undetected increase In radiation level.

In addition to the personnel protection monitoring utilized during normal
plant condltions, accldgvf area4monlforlng will also be provided. Area
monltoring for range 10 = to 10" R/hr will be provided In the fol lowing areas:

1. Inside buildings or areas which are In direct contact with primary
contalnment where penetrations and hatches are located.

2. Inside bulldings or areas where access Is required to service
equipment important to safety and the threat of radlation
contamination exlsts,

Three high-range monitors of range 1 to 107 R/hr will be provided to monitor
the levels of gamma radiation In the Containment Area. The detectors for
these monitors will be |ocated approximately 120° apart around the Contalnment
vessel periphery in the Annulus space so as to allow a measurement of gamma
activity belng radiated from contalnment. The location of these monitors is
In the more benign environment of the Annulus rather than in contalnment to
avold the severe temperature transient and direct sodium aerosol which may
occur during and fol lowing an acident. These monltors are safety-related and
each is supplied which a separate division of Class 1E power.

The Accident Monitors as identified In Table 12,3-5, will meet the
requirements of Section 7.5.11 of the PSAR

The locations of the area monitors provided for the CRBRP are shown on ~
Figs. 12.1=1 to 12,1-19d and are |isted in Table 12.3-5.

12.1.4.2 Monitoring System Description

Each area monitoring channel consists of a gamma detector, microprocessor and
accessories, local Indlcators, alarms, and Control Room Indication. The gamma
detector energy dependence will be flat within +20% for incident radiation
above 100 Kev. Local monltor display Includes |loss-of-signal, high and high=
high radlation Indicator |ights, high and high=high radiation audible alarms
and mR/hr rate meter. Also, an essential feature of each monitoring channel
will be Its ablllty to avold "foldover" fol lowing saturation In high radiation
flelds.

12.1-23a Amend, 72
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The detector signal Is also displayed on redundant Radliation Monitoring System
CRTs located in the Control Room and Health Physics Area of the Plant Service
Bullding via thelr respective Central Processing Units and
Minl=Computers(System Control lers). The indicating analog meter In each |ocal
monitor Indicates exposure levels on a sultable multi-decade |ogarithmic
scale. The alarm signals are also permanentiy recorded by the redundant
Radlation Monitoring System Line-Printers iocated in the Control Room and
Heal th Physics Area.

Group annunciation Is also provided on the Maln Control Board.

Amend., 72
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Each area monitor will contain a bullt=In solenold actuatead shlelded check
source which can be actuated from the remote process station In the vicinity.
Al | monitor components will be modular, commercially avallable units designed
for rapld replacement upon fallure. Electronic components will be exclusively
sol Id-state, as avallable; and power will be supplied from the Instrument AC
(120v, 60H_) busses for the non-safety monitors. Area monitors performing
confalnmen‘ Isolation functions (PPS) will be supplied with Class 1E power
from redundant vital AC busses.

The high radlation alarms of all area monitors are transmitted from the |ocal
monltors to the Remote Data Aquisition Terminal units In the vicinity. The
Plant Data Hand! Ing and Display system will display and log all high alarms.

Figure 12.1-21 shows 2 functional block diagram of an area radiation monitor.
Locations, design dose rates and ranges of sensitivities of the monitors are

12.1.4.3 Maintenance and Calibration

On completion of the monitoring system installation, each area monitor will be
checked for proper operation and cal ibrated against a radiation checksource
traceable to the National Bureau of Standards or from an equal ly acceptable
source., The initial calibration and subsequent cal ibrations at six month
Intervals will utilize a minimum of two source strengths to verify the

| Inearity of detector output. In addition, each monitor is suppl led with a
built=In check source to provide a rapid functional test at perlodic
irtervals.

12.1.5 Estimates of Exposure
Peak External Dose Rates and Annual Doses at Unrestricted Locations

The peak dose rates and annual doses at the site boundary and control room due
tc direct plant radiation are low and considered smal | relative to the natural
background radiation, These doses have been estimated and are shown In Table
12,1-49, Parts |, IIl, and |11,
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3. Low-volume (Integrating) air sampling is performed in infrequentiy
occupied operating areas within the Nuclear Island. Infrequently
occupied areas Include radiation zone Il and I1| cells where routine
tasks are performed on a | Imited access basis.

4, High-volume grab sampling Is pertormed (with accompanying Counting
Room analys!s) prior to personnel entry Into Zone IV radiation zones;
and whenever a gross determination of short-lived airborne
radioactivity In lower radiation zoned areas Is desired.

Fixed CAM's are provided as effluent and process monitors (described In
Section 11.4) at locations which could concelveably be subject to Increases In
radioactivity levels during various plant evolutions. The process monitors
are used to monitor the ventilation exhaust from a particular cell or group of
cells. Upon detection of radioactivity above desired levels the radiation
monitor will produce an alarm at the process system iocal panel 'In addition
to the Control Room) and some monitors will Initiate a signal to automatically
isolate the affected area. The effluent monitors perform surveillance
functlons and provide (in the Control Room) Indication of an abnormal
occurrence warranting Investigation by Health Physics personnel. Since the

ef fluent monitors don't perform Initiation of Isolation the ranges have been
seiected to provide monitoring during normal and accident conditions. These
monltors are Included In Table 11.4-1, Fixed CAMs, except thuse downstream of
HEPA filters will withdraw the samples Isokinectically in accordance with ANSI
N13.1. In addition, the monitors will be located as close as practical to the
sample point, and sample |Ine bends are minimized to avold plate out,

Fixed CAM's are also provided to ensure adequate protection against
contamination of the Control Room atmosphere due to alrborne radioactivity

fol lowing an accident condition., This monitoring arrangement is described in
Section 11.4. Fixed radiogas monitors (PPS) are also used to initiate Reactor
Contalnment Isolation as discussed in Section 7.3.1.

Mobile CAM's will be provided in select locations throughout the CRBRP to
perform the following functions:

1. Continuously monltor the atmosphere at any specific location where
malntenance |s performed.

2. Continuously monitor the atmosphere at any speciflic location where a
orocess system failure is suspected of causing alrborne radioactivity
|eakage.

3, Contlinuously monitor individual inerted cell purging activities as
required by the Heating, Ventllating and Air Conditioning System.

4, Continuously monitor the R(B atmosphere fol lowing contal nment
Isolation, after connection to the post-accident contalnment sampling

penetrations discussed in Section 11.4.2.2.1.

5. Provide backup support to Inoperative stationary alrborne radioactive
moni tors.

12.2=3a Amend., 72
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The mobile CAM's wil| provide local audible and visual alarm indication of
alrborne radiocactivity levels which exceed the monitor setpoint(s). Locations
and design parameters of the various moblle alrborne activity monitors are
glven In Table 12.2-3,

High and low volume portable alr samplers will be employed to obtaln
representative samples of breathing alr at Infrequently occupied operating
areas of the CRBRP, Sampies obtalned will be analyzed in the Counting Room
for gross activity and radlolsotopic Identiflication, as required. The
portablie alr samplers will be supplied as heal th physics equipment, and thelr
frequency of use will be governed by the operational procedures of the CABRP
Heal th Physics Program,

12.2.4.2 pMonitoring System Description
12.2.4.2.1 Continuous Alr Monitors

Continuous alr monitors (CAM) are used to provide detection of radiogas,
particul ate, radioiodine and alpha (Pu) activity as Indicated In Table 12.2-3,
A comblination of single and multichannel instruments are used to perform the
required monitoring functions, The following Is a description of each type of

monitor provided:

Gaseous Radloactivity Monlitors

Each radiogas CAM continuously draws gas/alr samples through a particul ate
fi11ter into a shielded 4-Pi sample chamber where the gas Is viewed by a
beta detector, and then returns the gas/alr back to the original source.
A regulated vacuum pump Is used to maintaln desired flow rate through the
monitor. Samples withdrawn from process or effluent flow will be obtalned
isokinetical ly from the source stream. Each monitor consists of a
radiogas detector, vacuum pump, microprocessor and accessorles, local

| Ing’cafor and alarms. The detector wil|l have a minimum sensitivity of 3 x
107" MCi/cc for Kr-85, at the 95% confidence level. Each monltor cabinet
will Include local loss-of=signal, high and high=high radiation indicator
| Ights, gas/air sample fiowmeter and count-rate meter. Taps will be

| provided to allow samples to be withdrawn for analysis Iin the Counting
Room. For statlionary monltors, the detection signal Is continuously
provided for dlsplay on redundant Radiation Monitoring System CRTs iocated
in the Control Room and the Health Physics Area of the Plant Service
Bullding, via thelr respective Central Processing Units and Minl=-Computers
(System Controllers). All control signals from monitors which are
transmitted to Interfacing systems will originate from Remote Process
Stations which are part of the local monitor cabinet, The alarm signals
are permanently recorded by the redundant Radliation Monitoring System Line

Printers located in the Control Room and Health Physics Area.
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lodine and Gaseous Radioactivity Monitors

Radloiodine and radiogas CAM's provide two distinct detection channels within
a single monitor housing. A regulated vacuum pump continuously draws a
gas/alr sample at a measured flow rate Into the monitor assembly.

The sampled gas/air flows through a fixed iodine fllter, where a gamma
detector observes radiolodine acflvlfx‘ahrough a discriminator window. The
minimum radiolodine sinsitivity !s 10 '~ uCi/cc for I-131 at the 95%

conf ldence |evel.

From the lodine fliiter the alr sample passes Into a 4-Pi shlielded chamber
whgge a beta detector observes gaseous activity with a minimum sensitivity of
1077 44C1/cc for Kr=85 at the 95% confidence lavel. The gas/alr sample Is
then exhausted to the original source.

Each monitor contains the detectors, vacuum pump, microprocessor and
accessorles, and indicators, Display provisions at each monitor cabinet
include (common for each detection channel) loss-of-signal, high and high=high
radiation Indicator !ights, and (separate for each detection channel) count-
rate meters. A sample flow rate gauge Is also provided.

The detectlon signal Is continuously provided for display on redundant
Radiation Monitoring system CRTs located In the Control Room and the Heal th
Physics Area of the Plant Service Bullding, via thelr respective Central
Processing Units and Minl=Computers (system Controllers). All Confrol signals
from monitors which are transmitted to Interfacing systems will originate from
Remote Process Stations which are part of the local monitor cabinet. The
alarm signals are permanently reccrded by the reduncant Radlation Monitoring
System Line Printers iocated in the Control Room and Heal th Physics Area.
Particulate, lodine and Gaseous Radlioactivity Monitors

Particul ate, radiolodine and radiogas CAM's provide three distinct detection
channels within a single monitor housing. A regulated vacuum pump
continuously draws a gas/alr sample at a measured flow rate into the monitor
assembly., |f process or effluent flow Is being monitored, the sample s
obtained isokinetically from the source stream. Particulates are collected on
a fllter paper having an efficlency of 99,08 for 0.3 mlcrogfoparflcle sizes
and viewed by a beta detector of minimum sensitivity of 10 '~ «Ci/cc for
Cs=137 at the 95% conflidence level, during an integrating time determined by
sample flow rate. From the particulate flilter, the sampled gas/alr flows
through a fixed iodine fllter, where a gamma detector observes radiolodine
activity fqﬁough a discriminator window. The minimum radiolodine sensitivity

Is 4 x 10 '“ 4Ci/cc for I-131 at the 95% confldence level.
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I From the lodine fllter the alr sample passes into a 4-Pi shlelded chamber
I where a beja detector observes gaseous activity with a minimum sensitivity
of 3 x 107" uCi/cc for Kr=85 at the 95% confldence level. The gas/alr

sample Is then exhausted to the original source.

Each monitor contalns the detectors, vacuum pump, microprocessor and
accessories, and indicators. Display provisions at each monitor cabinet
Include (common for each detection channel) loss-of-signal, high and high-
~ high radiation Indicator |ights, and (separate for each detection channel)
| count-rate indicators., Mobile monitors are provided with a multipoint
strip-chart recorder and audible and visual alarms for high and high=high
radiation conditions.

For stationary monitors, the detection signal is continuously provided for
display on redundant Radiation Monitoring System CRTs located In the
Control Room and the Health Physics Area of the Plant Service Bullding,
via thelr respective Central Processing Units and Mini-Computers (System
Control lers). All control signals from monitors which are transmitted to
interfacing systems will originate from Remote Process Stations which are
part of the local monitor cabinet. The indicating analog meter in the
Remote Process Station wil. Indicate counts per minute on a five decade
logarithmic scale. The alarm signals are permanently recorded by the
redundant Radlation Monitoring System Line Printers located in the Control
Room and Heal th Physics Area.

Gaseous In-Line Monitors

Gaseous In=|ine monitors provided to monitor radioactivity In some process
systems including HVAC. The Monitor consists of a shielded section of
pipe which Is mounted by end flanges In the process |ine. A penetration
through the plpe wall allows a beta scintillation detector to be placed in
1hg6prccess system flow. The detector will have a2 minimum sensitivity of
107° «Ci/cc for Kr-85, at the $5% confidence level. Each monitor will
have a local microprocessor with local indicator and alarms.

The detection signal is continuously provided for display on redundant
Radlation Monitoring System CRTs located in the Control Room and the
Heal th Physics Area of the Plant Service Bulld!ng, via their respective
Central Processing Units and Mini-Computers (Sys*em Controllers). All
control signals from monitors which are transmitted to Interfacing systems
will originate from Remote Process Stations which are part of the i ocal
monltor cabinet. The alarm signals are permanently recorded by the
redundant Radiation Monitoring System Line Printers located in the Control
Room ar.d Heal th Physlics Area.

Alpha Radiocactivity Monitors

Each alpha CAM (mobile units) provided will have the capabil ity to
differentiate plutonium alpha readings from the natural radon thoron alpha
background through delayed detection techniques. Each aipha CAM
continuously draws alr samples into a shielded chamber where particul ates
grecter than 0.3 microns are deposited on a filter with an efficiency of

| 99.0% and viewed by & detector(s). A regulated vacuum pump will be used
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to malntain desired flow rate through the monitor arrangement, and return
the alr sample back to the original source. Each monitor contalns the
alpha detector(s), vacuum pump, microprocessor and accessories and -12
indicators. The detector(s) will have a minimum sensitivity of 10
MCi/cc for Pu=239 at the 95% conflidence level for a collection time of 8
hours. Display provisions at each monitor cabinet include loss-cf-signal,
loss-of-sample flow, high and high-high radia*ion Indicator |ights, sample
flow-meter, count-rate meter, strip-chart recorder and audible alarms for
high and high=high radiation conditions. These monitors shall have the
capabl| Ity to transmit data to the radiation monitoring consoles in the
control room and health physics area when |inked to the communication |oop
at the option of plant operators.

Figures 12.2-1 and 12.2-2 show typical block diagrams of the containment
exhaust (PPS) and typical fixed (non=PPS) continuous alr radiation monitoring
channels. The PPS radiogas monitors used for Containment Isolation differ
from the radiogas CAM described previously In the fol lowing manner:

1. Each Class 1E Monltor is Individually wired to a dedicated Display and
Control Unit (DCU) In the Control Room.

2. An analog output Is provided by each monitor to the Plant Protection
System (Containment Isolation System) Comparators, Logic and Safety
Circuits.

3, The buffered output of each monitor is available for dispiay on the
Radlation Monitoring System CRTs and logging on Line Printers.

All CAM components will be modular, commercially avallable units designed for
rapld replacement upon fallure. Electric components will be exclusively

sol Id-state, as avallable, and power will be supplied from the Instrument AC
busses (120V, 60Hz), with the exception of Class 1E monitors. These |atter
CAM's wil| receive Class 1E power (120 Vac, 60Hz) from redundant vital
instrument AC busses. Certain design parameters, as well as locations of the
various alrborne activity monitors are given in Table 12.2-3,

12.2.4.2.2 Portable Alr Samplers

Portable alr samplers will be used to obtain representative samples of both
long and short=-1lved alrborne radioactive contaminants In operating arvas of
the plant, Thelr use and placement will be under the direction of the CRBRP
site Heal th Physiclist,

Low Yolume Samplers

Each sampl Ing station consists of a regulated a!r pump and filter
arrangement to deposit particul ates greater than 0.3 microns In size,
and/or radlolodine, as required. The sample flow rate Is set locally and
recorded to enable an accurate determination of activity. The fllters
will be col lected after a sultable Integrating time Interval, and brought
to the Counting Room for analysis. The only local output from the sampl er
unit Is the pump flow signal. The complete pump and filter(s) arrangement
are standard, commercially avallable units designed for ease of
maintenance and Interchangeabil ity of components,

12.2-4c Amend., 72
Oct. 1982
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High Yolume Samplers

High volume samplers will employ high speed air blowers to enable grab
samples to be obtained in the 20~35 cfm range. Particulate ana/or
charcoal fllters will be used for sample col lection, and analysis in the
Counting Room wil| be performed. This type of sampler will be used to
determine the alrborne radiocactivity contribution due to shorter |lived

i sotopes.

12.2.4.3 Maintenance and Callibration

On completion of the monitoring system installation, each CAM wil | be checked
for proper operation and ca! ibrated against a radiation check source(s)
traceable back to the National Bureau of Standards or fraom an equally
acceptable source. This Initial calibration, and subsequent cal ibration at
six month intervals will verify the electronic operatio~ of both local and
Control Room ratemeters and aiso all anhunciation points (loss-of-signal, high
radiation, etc.). In addition, each monitor is supplied with a built=In check
source to provide rapid functional tests at periodic intervals.

12.2.5 Inhalation Doses

Inhal ation doses to plant personnel wil! be |imited and cont: i led consistent
with 10CFR20 requirements via the heating and ventilation system design.
Resulting doses wil| be kept as low as practicable during operation and
malntenance and exposures will be compatible with existing regulations
(10CFR20) .

The expected annual inhalation doses to plant personnel in normal ly accessible
cells can be determined from the |eakage rates given In Table 12.2-1 and the
design flow rates for ventilation air in the Heat Access Area and Intermediate

Sodium Piping cells.

The concentration In these cells, for the expected |eakage rates, Is estimated
by assuming that there Is a uniform concentration in the cell atmosphere and
the ventilation alr stream. Thus, an equilibrium concentration will exist
when the curie content discharged per day Is equal to the |eakage Into the
cell. The expected concentrations In the accessible cells are given in Table
12.2-4, The doses from the expected concentration can be estimated by
assuming the ratlo of the concentration to MPC occupational |imits for each
isotope present and multiplying this by 5 rem, the annual dose which would
result from exposure to the MPC for 40 hours per week for 50 weeks of the
year,

12.2-5 Amend., 72
Oct. 1982



As shown In Table 12,2-4, the combined expected activity level for the
| sotopes present Is about 0.01 MPC (occupational) In the Head Access Area.
Thus, the corresponding annual dose would be about 5mrem/year.

The release to the Intermediate Sodium Piping cells Is tritium and the
resul ting equll ibrium concentration Is 0.0008 MPC. The resul ting expected
yearly dose would be about 4mrem/year.

Both of the above annual dose estimates are conservative since each assumes
occupancy In the cells by an Individual of 40 hours per week for 50 weeks of
the year. The expected occupancy Is considerably less.

The control room will be designed to assure continued occupancy during
postul ated acclident conditions, The expected radioactivity In the control
room during normal plant operations Is background level. Additional
discussion Is provided in Section 12.1.5.

12.2-6 Amend. 72
Oct. 1982
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LOCAT ION
BLDG. ELEV. CELL NO.
RCB B16 161A
ROB B16 161A
RCB B16 161A
RCB 766 105M

TYPE OF
MON I TOR

Particul ate/Radl o~
lodine/Gaseous

Particul ate/Radlo~

iodi ne/Gaseous

Alpha

Particul ate/Radio~
lodine/Gaseous

12.2-9

TABLE 12,2-3

LOCATION OF CONTINUOUS AIR MONITORS

MON ITOR AREA
DESCRIPTION

Operating Floor

Operating Floor

Operating Floor

Operating Floor

Amend.

BASIS FOR LOCAT ION/FUNCT ION

Mobile monitor to provide monitoring
of work areas within contalnment

Mobile monitor to provide monitoring
of work areas and inerted cells In
the contalmment

Mobile monitor to provide monitoring
of work areas within containment

Mobile monitor to provide monltoring
of work areas and Inerted cells In
the contalmment

72

Oct. 1982

REMARKS

See Figure 12.2-2,
See Sectlions 12.2.4.1
& 12.2.4.2.1. This
locations Is the
normal storage
position of the
mobile monitor,

See Figure 12,1-2,
See Sectlions
12.2.4.1 &
12.2.4,2.1. This
location Is the
normal storage
position of the
mobile monitor,

See Figure 12,1-2,
See Sectlons 12,2.4.1
8 12,2.4.2.1. This
location Iis the
normal storage
position of the
mobile monlter.

See Figure 12,2-5,
See Sections
12,2.4.1 &
12.2.4.2.1.. This
location Is the
normal storage
position of the
mobile monitoring.




LOCAT ION
BLDG.  ELEV.
RSB 779
RSB 816
RSB 816
SGB-18 816

\ R .NOAN

CELL NO.
3078

3088

262

TYPE OF
MON I TOR

Particul ate/Radio~
iodine/Gaseous

Alpha

Particulate/Radio~
lodine/Gaseous

Particulate/Radio~
lodine/Gaseous

12.2-10

TABLE 12.2-3 (Cont'd)

MONITOR AREA
DESCRIPT ION

Operating Floor

Operating Floor

Operating Floor

Operating Floor

BASIS FOR LOCAT ION/FUNCT ION

REMARKS

Mobile monitor to provide monitoring See Figure 13.1-11,
of local work areas and post-accident See Sections

monitoring of containment atmosphere

Mobile monitor to provide monitoring
of loral work areas and post-accident
monitoring of containment atmosphere

Mobile monitor to provide monitoring

of local work areas

Mobile monitor to provide monitoring
of SGB-IB local work areas and post-

Amend. 72

Oct.

1982

12.2.8.1, $2.2.4,2.1
& 11.4.2.2.1. This
location is the
normal stor age
position of the
mobile monitor.

See Figure 12.1-9,
See Sections
12.2.4.1, 12,2.4.2.1,
& 11.4.2.2.1. This
location Is the
normal storage
position of the
mobile monitor.

See Figure 12.1-9,
See Sections 12.2.4.1
4 12.2.4.2.1. This
location is the
normal storage
position of the
mobile monitor.

See Figure
12.1-19a, See
accident monitoring
of containment
Sections 12.2.4.1,
atmospherei 2.2.4.2.1
& 11.4.2.2.1. This
location is the
normal storage
position of the
mobile monitor.
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LOCATION
TYPE OF
BLDG. ELEV. CELL NO. MON I TOR
o} 816 431 Particulate/Radio-

fodine/Gaseous

12.2-10a

R? .NOAN

TABLE 12.2-3 (Cont'd)

MONITOR AREA
DESCRIPT ION

Operating Floor

FASIS FOR LOCATION/FUNCT ION

Mobile monitor to provide monitoring
of control room and local work areas

Amend, 72

Oct.

1982

REMARKS

See Section
12.2.4.1 &
12.2.4.2.1. This
location is the
normal storage
position of the
mobile monitor.




Page 1 (82-0061) [8,12] #33

®
8

8 33 §38%¥ 88883888838 838

LOCAT ION

ELEV.
824"
824"
824"

780"

766"
780"
794"
752"
766"
733°
842'6"
802"
816"
816"
816"
794"
779"

752¢

7551

836"

CELL
162
163
164

105U

1058
1616
152

105H

105Q

n
151
308A
308A
643
105v
307A

105K
306A

n

“RSONNEL PROTECTION MONITOR ~ AP PN 'VORS

AREA AND/OR
PROCESS
MON I TORED
18C Cublicle
18C Cublicle

1&C Cublicle

Primary PT! Operating
Area

Operating Fioor
Operating F!loor
Operating Fioor
Operating Floor
Operating Floor
Operating Floor
Refuel. Comm, Center
Head Access Area
Operating Floor
Operating Floor
Decontamination Bay
Operating Floor

Ex-Vessel SSP Oporating
Area

Operating Area

Ex-Vessel PT| Operating
Area

SGB(1B) Remote Shutdown
Panels Area

12.3-13

TABLE 12.3-5

METER

MON | TOR RANGE

TYPE mR/hr
Dire-. Gamma  0,01-10°
Direct Gamma  0.01-10"
Direct Gamma  0.01-10"
Direct Gamma  0.1-10°
Direct Gamma  0.1-10%
Direct Gamma  0.1-10°
Direct Gamma  0.1-10%
Direct Gamma  0.1-10%
Direct Gamma  0.1-10%
Direct Gamma  0.1-10%
Direct Gamma  0.01-10°
Direct Gamma  0.1-10"
Direct Gawma  0.01-10°
Direct Gamma  0.01-10°
Direct Gamma  0.1-10%
Direct Gamma  0.1-10°
Direct Gamma  0.1-10%
Direct Gamma  0.1-10%
Direct Gamma  0.1-10%
Direct Gamma  0,01-107

Amend. 72

Oct. 1982

OPERAT |ONAL
BACKGROUND
(mR/hr)
0.2
002
0.2

2.0

2.0
2.0
2.0
2.0
2.0
2.0
0.2
25.0
0.2
0.2
2.0
2.0
2.0

2.0
2.0

Unrestricted
(See NOTE 2)

MON I TOR
QUTPUT#®

A

> » »

> » ® @ @ » W » > > > » >

>

BASIS

FOR

LOCAT ION®
1.
1,5
1.,4,3

1.,2

1.,2.,5
1.,2.
152,
1.,2.
1.,2
1452,5
14,3
1.,2.,4.
1.,2.,3,6
1,,3,6
1.,2
1.,2,3
1.

'.

1.

1.
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BLDG.

g8 § 88 B8cags g 38

g °

LOCAT ION

ELEV.
7330

733*

766"

795°

733
779"
m8°
779"
749"

755°
733¢

816’

794"

816*

816"

775¢

CELL
105F

1050
105M

605C

620

34
339A
336

306AA
335

262

253

431

146

605A

TABLE 12,3-5 (Cont'd)

AREA AND/OR
PROCESS
MON | TORED

Make-up Pump Valve
Operating Gal lery

Operating Area

Primary SSP Operating
Area

IALL Distillate
Storage Tank Area

Fllter Handl Ing Room
Oper ating Areas
Operating Floor

Fuel HandlIng Cell
FHC Operating Gal lery

Spent Fuel Cask Corridor
and Shaft

Operating Areas

SFSC Service Station
Equipment

Operating Areas

Emerg. Alriock/Analysls
Operating Area

Control Room

Combined Lab

IALL Distilliate Storage
Tank Area

12.3-14

METER

MON | TOR RANGE

TYPE mR/ hr
Direct Gamma  0.1-10%
Direct Gamma 0.1-!0‘
Direct Gamma  0.1-10"
Direct Gamma  0.1-10%
Direct Ganma  0.1-10%
Direct Gamma  0.1-10°
Direct Gawa  0.1-10*
Direct Gamma  0.01-10°
Direct Gamma  0.01-10°
Direct Gawma  0.01-10%
Direct Gawma  0.1-10%
Direct Gamma 0.1-10‘
Direct Gamma  0.1-10’
Direct Gamma  0.1-10%
Direct Gamma  0.1-107
Direct Gamma 0.01-103
Direct Gawma  0.01-107

Amend, 72
Oct. 1982

OPERAT IONAL
BACKGROUND
(mR/hr)

2.0

2.0
2.0

2.0

2.0
2.0
2.0
2.0x10°
0.2
5.0x10*

2.0

10.0
Unrestricted
(See NOTE 2)

Unrestricted
(See NOTE 2)

Unrestricted
(See NUTE 2)

Unrestri _tad
(See N E 2)

2.0

MON | TOR
OUTPUT**

m ® ™™ @® > »

BASIS
FOR
LOCAT ION*

‘.

‘..2.

1.,2.
3.

1.02.

'..2-.3

1.,4

‘.
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BLDG.

-

§ 88848888 838338883 8883¢B8§E

LOCAT ION

ELEV.
816*

816"
816*
816"
794"

794"
766"
733"
7330
825"
B42'
842"
794"

794°*

794"
794"

794"
794"
794"

CELL
161A

169A
169A
169A
161E
161D
161C
105Y
m
105€
106
165
167
247

n
n
2%2
262
211A
248
251
252

TABLE 12.3-5 (Cont'd)

AREA AND/OR
PROCESS
MON | TORED

Equipment /Personnel
Alrliock Area

R(B Annulus

R(B Annul us

R(B Annul us

Primary Pump Drive
Primary Pump Drive
Primary Pump Drive
Valve Operating Gallery
Stalrwel |

Access Area

Polar Crane Operating
EI&C Cubicle

EI&C Cubicle

Power Distrib, Panel
Area

Operating Area
Operating Area
Operating Area
Operating Area
Valve Gal lery

IHTS Pipe Chase
IHTS Plpe Chase

IHTS Pipe Chase

12.5-15

METER
MON I TOR RANGE
TYPE mR/ hr
Direct Gamma  0.01-10°
Direct Gamma  10°-107
Direct Gamma  10°-10"
Direct Gamma  10°-10’
Direct Gama  10™'-10*
Direct Gamma 10" '-10%
Direct Gamma  10™'-10¢
Direct Gamma  10~'-104
Direct Gamma  10™7-10%
Direct Gama  10~'-10%
Direct Gamma 107 '-10*
Direct Gamma  10™'-10%
Direct Gamma 107 -10°
Direct Ganma  10”'-10*
Direct Gamma  10™ -10%
Direct Gamma 107 -10*
Direct Ganma  10™'-10*
Direct Gamma 107 '-10%
Direct Gamma 107" -10*
Direct Gamma  10™'-10*
Direct Gamma  10”'-10%
Direct Gamma 107" -10*
Amend. 72

Oct. 1982

OPERAT IONAL
BACKGROUND
(mR/hr)

0.2

0.2
0.2
0.2
2.0
2.0
2.0
2.0
2.0
10.0
0.2
0.2
0.2
Unrestricted

Urestricted
Unrestricted
wrestricted
Unrestricted
5x10%
10t
10t

1:‘0‘

MON | TOR
UTPUTS®

A

> » » » » » » » » » » » >

> > » » >

»

BASIT
FOR
LO” “TION®

-~

(* IRV IR I D I D D S R I R
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TABLE 12.3-5 (Cont'd)

LOCAT 10N AREA AND/OR METER OPERAT 1ONAL BASIS

PROCESS MON 1 TOR RANGE BACKGROUND  MONITOR  FOR

BLOG. ELEV.  CELL MON | TORED TYPE mR/ hr (mR/hr) OUTPUT*®  LOCAT 0K+

RSB 7851 348  Cont. Cieanup Scrubber  Direct Gamma 10~ '-10* 0.2 B 6

RSB 7851 349  Cont. Cleanup & HVAC Direct Gamma  10”'-10* 0.2 A 6

Dur*

RSB 840" 332 NDHMX 3rd Loop Cell Direct Gamma 10 '-10% 0.2 A 5

RSB 864" 395A  Annulus Fi)ter Direct Gamma 10~ -10% 0.2 A 6

RSB 733 350  NAP Storage Vessel Cell Direct Gamma 10~ -10* 2.0 A 6

RSB 733'  305M  Access Area Direct Gamma  10™'-10* 2.0 A 6

RSB 733 305C RSB/SGB Passageway Direct Gamma 107" =104 2.0 A 6

RSB 7431 311 SDD 82, 85 & 94 Area Direct Gamma 107 '-10* 1x10% - 6

RSB 797" 314  SDD Z3 Instru. Ares Direct Ganma  10™'-10* 0.2 A 5

RSB 7551 359 Cont. Cleanup Filter Direct Ganma 10~ '-10* 0.2 A 6

Cel |
RSB 779° 376  RAPS Plpe Gal lery Direct Gama 10~ '-10" 5x10° . .
RSB 775 3511 EVS Cooi Ing Plpeway Direct Gamma 10~ '-10* x10° » 6
LEGEND *BASIS FOR LOCATION S*MONITOR QUTPUT

R(B - Reactor Contalmment Bldg. 1. Provide personnel protection in A. Locai ond Controir Room: Loss

RSB -~ Reactor Service Bldg. trafficked area. of signal indicator |ight, high

SGB - Steam Generator Bldg. 2. Monltor adjacent high radio- level rudiation alarm, high-

B - Control Bldg. activity area, high level radiation alarm,

PSB - Plant Service Bldg. 3. Monltor refuel ing operations, exposure meter (mR/hr).

fWB - Radwaste Area (Bay) 4. High level reactor contalnment B. Llocal, Control Room and Refuel-

radlation monitor (Accident ing Covmunication Center:
Monitor). (same #35 above).

S. Monltor areas conntaining safety-
rel ated equipment (Accldent
Monltor).

6. Monitor areas with hatches or
penetrations from contal nment
(Acclident Monitor).

NOTES:
Unrestricted: Defined by 10 CFR 20, Paragraph 20.105.
Background specifled In table Is maximum design background value during operation, based on Na-24 gamma fleld.

12.3-16 Amend. 72
Oct, 1982
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7.6 OTHER INSTRUMENTATION AND CONTROL SYSTEMS REQUIRED FOR SAFETY

The additional instrumentation and control systems required for
safety which have not been discussed earlier in Chapter 7 are identified as
the Plant Service Water and Chilled Water Instrumentation and Control Sys-
tems, , and the Direct
Heat Removal Service Instrumentation and Control. The Radiation Monitoring
System also contains safety related components which are discussed in Chap-
ter 11. } The
Normal and Emergency Plant Service Water and Chilled Water Systems, Fuel
Handling, and DHRS I and C are discussed in this Section.

7.6.1 Plant Service Water and Chilled Water Instrumentation and Control
Systems

7.6.1.1 Description

Those portions of the Plant Service Water and Chilled Water Systems
which are required for safety, include the Emergency Chilled Water System,
and the Emergency Plant Service Water System (see Sections 9.7.2, 9.9.2).
Instrumentation and control for these systems will include the necessarv re-
dundant instrumentation, control and indicating circuits and devices required
for operation of the system.

7.6.1.2 Analysis

As required by IEEE Standard 279-1971, redundant monitoring and
control equipment will be provided to ensure that a single failure will not
impair the capability of the Emergency Plant Service Water and Chilled Water
Instrumentation and Control Systems to perform their intended safety functions.
The systems will be designed for fail safe operation and control equipment,
were practical, will assume a failed position consistent with its intended
safety function.

To comply with CRBRP General Design Criterion 19, adequate instru-
mentation and control in the control room and locally, will be provided for
those portions of these systems which are required for safety.

7.6.2 DELETED

Amend. 59
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