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1.0 DEFINITIONS

The succeeding frequently used terms are expilcitly defined so that a uniform
interpretation of the specifications may be achieved.

A. (Deleted)

8. Alterat'on of the Reactor Core - The act of moving any component in
the regian above the core support plate, below the upper grid, and
within the shroud. Normal control rod movement with the control rod
drive hyd*aulic system is not defined as a core alteration. Normal
movement of incore instrumentation or movement of the TIP system is
not definid as a core alteration.

C. Hot Stanuby - Hot standby means operation with the reactor critical,
system pressure less than 1060 psig, the main steam isolation valves
closed, and thermal power not exceeding 15%.

D. Immediate - Immediate means that the required action will be
initiated as soon at practicable considering the safe operation of
the unit and the *mportance of the required action.

.

E. Instrument Calibration - An Instrument calibration means the
adjustment of ar Instrument signal output so that it corresponds,
within acceptable range and accuracy, to a known value (values) of
the parameter which the instrument monitors. Calibration shall
encompass the entire instrument, including actuation, alarm, or
trip. Response time is not part of the reutine instrument
calibration but will be checked once per operating cycle.

F. Instrument Functional Test - An instrument functional test means the
injection of a simulated signal into the instrument primary sensor
to verify the proper instrument response alarm and/or initiating
action.

G. Instrument Check - An instrument check is qualitative determination
of acceptable operability by observation of instrument behavior
during operation. This determination shall include, where possible,
comparison of the instrument with other independent instruments
measuring the same variable.

.

06708 1.0-1 Amendment No,
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H. Limiting Conditions for Operation (LCO) - The limiting conditions
for operation specify the minimum acceptable levels of system
performance necessary to assure safe startup and operation of the
facility. When these conditions are met, the plant can be operated
safely a,1d abnormal situations can be safely controlled.

4

I. Limiting Safety System Setting (LSSS) - The limiting safety system
settings are settings on instrumentation which initiate the
automatic protective action at a level such that the safety limits
will not be exceeded. The region between the safety limit and these
settings represents margin, with normal operation lying below these
settings. The margin has been established so that with proper
operation of the instrumentation, the safety limits will never be
exceeded.

K. Logic System Functional Test - A logic system functional test means
a test of all relays and contacts of a logic circuit from sensor to
activated device to ensure all components are operable per design
intent. Where possible, action will go to completion, i.e., pumps

will be started and valves opened.

L. Modes of Operation - A reactor mode switch selects the proper
interlocking for the operating or shutdown condition of the plant. .

Following are the modes and interlocks provided:

1. Shutdown - In this position, a reactor scram is initiated,
power to the control rod drives is removed, and the reactor
protection trip systems have been deenergized for 10 seconds
prior to permissive for manual reset.

2. Refuel - In this position, interlocks are established so that
one control rod only may be withdrawn when flux amplifiers are
set at the proper sensitivity level and the refueling crane is
not over the reactor. Also the trips from the turbine control
valves, turbine stop valves, main steam isolation valves, and i

condenser vacuum are bypassed. If the refueling crane is over
the reactor, all rods must be fully inserted and none can be
withdrawn. ,

3. Startup/ Hot Standby - In this position, the reactor protection
scram trips, initiated by condenser low vacuum and main
steamline isolation valve closure, are bypassed, the low-
pressure main steam line isolation valve closure trip 15
bypassed, and the reactor protection system is energized, with !
IRM and APRM neutron monitoring system tr,lps and control rod ;

withdrawal interlocks in service.

4. Run - In this position the reactor is at or above 825 psig, and
the reactor protection system is energized, with APRM
protection and RBM interlocks in service (excluding the 157, |
high flux scram).

06708 1.0-2 Amendment No.
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M. Operable - A system, subs >5 tem, train, component, or device shall be
operable when it is capable of performing 1ts specified function (s).
Implicit in this definition shall be the assumption that all
necessary attendant instrumentation, controls, normal and emergency
electrical power sources, cooling or seal water, lubrication or
other auxiliary equipment that are required for the system,
subsystem, train, component or device to perform its function (s) are
also capable of performing their related support function (s).

N. Operating - Operating means that a system, subsystem, train,
component or device is performing its intended functions in its
required manner.

O. Operating Cycle - Interval between the end of one refueling outage
for a particular unit and the end of the next subsequent refueling
outage for the same unit.

,

P. Primary Containment Integrity - Primary containment integrity means
that the drywell and pressure suppression chamber are intact and all
of the following conditions are satisfied:

1. All manual containment isolation valves on lines connecting to'
the reactor coolant system or containment which are not
required to be open during accident conditions are closed.

2. At least one door in each air lock is closed and sealed.

3. All automatic containment isolation valves are operable or
deactivated in the isolated position.

4. All blind flanges and manways are closed.

Q. Protective Instrumentation Definitions

1. Channel - A channel is an arrangement of a sensor and
associated components used to evaluate plant variables and
produce discrete outputs used in logic. A channel terminates
and loses its identity where individual channel outputs are |
combined in a logic. !

l

2. Trip System - A trip system means an arrangement of instrument
channel trip signals and auxiliary equipment required to
initiate action to accomplish a protective trip function. A

trip system may require one or more instrument channel trip
signals related to one or more plant parameters in orcer to i

initiate trip system action. Initiation of protective action

may require the tripping of a single trip system or the
coincident tripping of two trip systems.

06708 1.0-3 Amendment No.
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3. Protective Action - An action initiated by the protection
system when a limit is reached, A protective action can be at
the channel or system level.

4. Protective Function - A system protective action which results
from the protective action of the channels monitoring a
particular plant condition.

R. Rated Neutron Flux - Rated neutron flux is the neutron flux that
corresponds to a steady-state power level of 2511 thermal megawatts.

S. Rated inermal Power - Rated thermal power means a steady-state power
level of 2511 thermal megawatts.

T. Reactor Power Operation - Reactor power operation is any operation
with the mode switch in the Startup/ Hot Standby or Run position with
the reactor critical and above 1% rated thermal power.

U. Reactor Vessel Pressure - Unless otherwise indicated, reactor vessel
pressures listed in the Technical Specifications are those measured
by the reactor vessel ste&S space detector.

V. Refueling Outage - Refueling outage is the period of time between .

the shutdown of the unit prior to a refueling and a startup of the
plant subsequent to that refueling. For the purpose of designating
frequency of testing and surveillance, a refueling outage shall mean
a regularly scheduled refueling outage; however, where such outages
occur within 8 months of the completion of the previous refueling
outage, the required surveillance testing need not be performed
until the next regularly scheduled outage.

,

H. Safety Limit - The safety limits are limits below which the
reasonable maintenance of the elldding and primary system are ;

assured. Exceeding such a limit is cause for unit shutdown, and
review by the NRC before resumption of unit operation. Operation

'beyond such a limit may not in itself result in serious
consequences, but it indicates an operational deficiency subject to
regulatory review.

X. Secondary Containment Integrity - Secondary containment integrity
means that the reactor building is intact and the following i

conditions are met: 1

1. At least one door in each access opening is closed.

2. The standby gas treatment system is operable.

3. All reactor building automatic ventilation system isolation
valves are operable or are secured in the isolated position.

;

|
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Y. Shutdown - The reactor is in a shutdown condition when the reactor
mode switch is in the Shutdown position and no core alterations are
being performed.

1. Hot Shutdown means conditions as above, with reactor coolant
temperature greater than 2120F.

2. Cold Shutdown means conditions as above, with reactor coolant
temperature equal to or less than 2120F.

Z. Simulated Automatic Actuation - Simulated automatic actuation means
applying a simulated signal to the sensor to actuate the circuit in
question.

.

AA. Transition Boiling - Transttlon bolling means the regime between
nucleate and film boiling. Transition boiling is the regime in
which both nucleate and film boiling occur intermittently, with
neither type being completely stable.

BB. Critical Power Ratio (CPR) - The critical power ratto is the ratio
of that assembly power which causes some point in the assembly to
expertence transition boiling to the assembly power at the reactor
condition of interest as calculated by application of the GEXL
correlation (reference NE00-10958).

CC. Minimum Critical Power Ratio (MCPR) - The minimum incore critical
power ratio corresponding to the most limiting fuel assembly in the
core.

00. Surveillance Interval - Each surveillance requirement shall be
performed within the specified surveillance interval with:

a. A maximum allowable extension not to exceed 25% of the
surveillance interval.

i b. A total maximum combirad interval time for any 3 consecutive
' surveillance intervals nst to exceed 3.25 times the specified

surveillance interval.

EE. Fraction of Limiting Power Censity (FLPD) - The fraction of limiting
power density is the ratto of the linear heat' generation rate (LHGR)
existing at a given location to the design LHGR for that bundle type. '

FF. Maximum Fraction of Limiting Power Density (MFLPD) - The mailmum
fraction of limiting power density is the highest value existing in
the core of the fraction of limiting power density (FLPD).

06708 1.0-5 Amendment No.
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GG. Fraction of Rated Power (FRP) - The fraction of rated power is the
ratio of core thermal power to rated thermal power of 2511 MWth.

HH. Reportable Event - Any of those conditions specified in Section
50.73 to 10CFR Part 50.

II. Oose Equivalent I-131 - That concentration of I-131 (microcurle/
gram) which alone would produce the same thyroid dose as the
quantity and isotopic mixture of I-131, I-132, I-133, I-134, and
I-135 actually present. The thyroid dose conversion factors used
for this calculation shall be those listed in Table III of
TID-14844, "Calculation of Distance Factors For Power and Test
Reactor Sites."

JJ. Process Control Program (PCP) - Contains the sampling, analysis, and
formulation determination by which solidification of radioactive
wastes from liquid systems is assured.

KK. Offsite Dose Calculation Manual (OOCH) Contains the methodology |
and parameters used in the calculation of offsite doses due to
radioactive gaseous and 11guld effluents, and in the calculation of
gaseous and liquid effluent monitor alarm / trip setpoints'.

LL. Channel Functional Test (Radiation Monitor) - Shall be the injection ~|
of a simulated signal into the channel as close to the sensor as
practicable to verify operability including alarm and/ or trip
functions.

MM. Source Check - The qualitative assessment of instrument response |
when the sensor is exposed to a radioactive source.

NN. Member (s) of the Public - Shall include all persons who are not |
occupationally associated with the plant. This category does not
include employees of the utility, its contractors, or vendors. Also
excluded from this category are persons who enter the site to'

service equipment or to make deliveries. This category does include
persons who use portions of the site for recreational, occupational,
or other purposes not associated with the plant.

00. Qual loop Operation (DLO) - Reactor power operation with both ;

recirculation pumps running,

PP. Single Loop Operation (SLO) - Reactor power operation with one !

recirculation pump running.
.

1
I

|
1
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1.1/2.1 FUEL CLAODING INTEGRITY

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

Applicability: Applicability:

The safety limits established to preserve The limiting safety system settings apply
the fuel cladding integrity apply to to trip settings of the instruments and
those variables which monitor the fuel devices which are provided to prevent the
thermal behavior. fuel cladding integrity safety limits from

being exceeded.

Objective: Objective:

The objective of the safety limits !s to The objective of the limiting safety sys-
estebIlsh limits below which the integ- tem settings is to define the level of
rity of the fuel cladding is preserved. the process variables at which automatic

protective action is initiated to pre-
vent the fuel cladding integrity safety
limits from being exceeded.

SPECIFICATIONS

A. Reactor Pressure > 800 psig and Core A. Neutron Flux Trip Settings
*

Flow > 10% of Rated

The existence of a minimum critical The limiting safety system trip set-
power ratto (MCPR) less than 1.07 tings shall be as specified below:
shall constitute violation of the
fuel cladding integrity safety limit. 1. APRM Flux Scram Trip Setting

(Run Mode)

When the reactor mode switch is
in the Run position, the APRM i

flux scram setting shall be as
shown in Figure 2.1-1 and shall ,

Ibe:

S i (.58Ho + 62)

with a maximum setpoint of 120%
for core flow equal to 98 x
106 lb/hr and greater,

where

S = setting in percent of rated
power,

| 06718/03332 1.1/2.1-1 Amendment No
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Wo percent of drive flow
required ~to produce a rated core t

flow of 98 million Ib/hr. In
the event of operation with a
maximum fraction of limiting
power density (MFLPD) greater
than the fraction of rated power
(FRP), the setting shall be
modified as follows:

FRP

S1 (.58Wo + 62) ( MFLP0 )

Where:

FRP - fraction of rated thermal
power (2511 MW )

t

MFLPD maximum fraction of
limiting power density
where the limiting power
density for each bundle
is the design linear
heat generation ra,te for4

that bundle.
]

The ratio of FRP/MFLPD shall be
set equal to 1.0 unless the
actual operating value is less
than 1.0 in which case the
actual operating value will be
used.

This adjustment may also be4

performed by increasing the APRM
gain by the inverse ratio.
MFLPD/FRP, which accomplishes
the same degree of protection as
reducing the trip setting by
FRP/MFLPD.

2. APRM Flux Scram Trip Setting
(Refueling or Startup and Hot
Standby Mode)

When the reactor mode switch is
in the Refuel or Startup Hot

Standby position, the APRM scram
shall be set at less than or
equal to 15% of rated neutron
flux, i

|
:

'

i
I
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-3. IRM Flux Scram Trip Setting

The IRM flux scram setting shall
be set at less than or equal to

120/125 of full scale.

4. When the reactor mode switch is
in the Startup or Run position, |
the reactor shall not be
operated in the natural
circulation flow mode.

B. Core Thermal Power Limit (Reactor B. APRM Red Block Setting
Pressure 1 800 psig)

1he APRM rod block setting shall be
When the reactor pressure is 1 800 shown in Figure 2.1-1 and shall be :
psig or core flow is less than 10% of
rated, thC core thermal power shall 5 1 (.58Wo + 50)
not exceed 25% of rated thermal power.

The definitions used above for the
APTM scram trip apply. In the event |

of operation with a maximum fraction
limiting power density (MFLPD) -
grester than the fraction of rated
power (FRP), the setting shall be i

modified as follows:
'

S1 (.58Wo + 50) FRP

MFLPD

The definitions used above for the
APRM s: ram trip apply.

The ratio of FRP to MFLPD shall be
set equel to 1.0 unless the actual
operating value is less than 1.0, in
which ca.ie the actual operating value
will be used.

This may also be performed by
increasing the APRM gain by the
inverse ratto, MFLPD/FRP, which
accomplishes the same degree of
protection es reducing the trip
setting by FRP/MFLPD.

06718 1.1/2.1 3 Amendment No.
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C. Power Transient C. Reactor low water level scram setting
shall be 144 inches above the top of

1. The neutron flux shall not the active fuel * at normal operating
exceed the scram setting estab- conditions,

lished in Specification 2.1.A
for longer than 1.5 seconds as
indicated by the process
Computer.

2. When the process computer is out
of service, this safety limit

shall be assumed to be exceeded
if the neutron flux exceeds the
scram setting established by
Specification 2.1.A and a con-
trol rod scram does not occur.

D. Reactor low water level ECCS
0. Reactor Water Leve) (Shutdown initiation shall be 84 inches (+4

Condition) inches /-0 inch) above the top of the
active fuel * at norm!1 operating

Whenever the reactor is in the conditions,

shutdown condition with irradiated
fuel in the reactor vessel, the water

level shall not be less than that
corresponding to 12 inches above the
top of the active fuel * when it is
seated in the core.

* Top of active fuel is defined to be
360 inches above vessel zero (See
Bases 3.2).

E. Turbine stop valve scram shall be i
10% valve closure from full open.

F. Turbine control valve fast closure
scram shall initiate upon actuation

of the fast closure solenoid valves
which trip the turbine control valves.

G. Main steamline isolation valve
closure scram shall be < 10% valve~

closure from full open.

' Top of active fuel is defined to be

360 inches above vessel zero (See
Bases 3:2). |

I'

|
i

!

|
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H. Main steamilne low-pressure ini-
tlation of main steamline isolation
valve. closure shall be 1 825 psig.

I. Turbine EHC control fluid low-,

pressure scram on loss of control oil
pressure shall be set at greater than
or equal to 900 psig.

; J. Condenser low vacuum scram shall be t

set at 1 21 inches Hg vacuum. ,

!

.

'

I

e

1

4

i

.

.
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1.1 SAFETY LIMIT BASIS

The fuel cladding integrity limit is set such that no calculated fuel damage
would occur as a result of an abnormal operational transient. Because fuel
damage is not directly observable, a step-back approach is used to establish a
safety limit such that the minimum critical power ratio (MCPR) is no less than
the fuel cladding integrity safety limit. MCPR > the fuel cladding integrity
safety limit represents a conservative margin relative to the conditions required
to maintain fuel cladding integrity.

The fuel cladding is one of the physical boundaries which separate radioactive,

materials from the environs. The integrity of the fuel cladding is related to
its relative freedom from perforations or cracking.

Although some corrosion or use-related cracking may occur during the life of the
cladding, fission product migration from this source is incrementally cumulative
and continuously measurable. Fuel cladding perforations, however, can result
from thermal stresses which occur from reactor operation significantly above
design conditions and the protection system safety settings. While fission
product migration from cladding per# oration is just as measurable as that from
use-related cracking, the thermally caused cladding perforations signa.1 a
threshold beyond which still greater thermal stresses may cause gross rather than
incremental cladding deterioration. Therefore, the fuel cladding safety limit is
defined with margin to the conditions which would produce onset of transition -

bolling (MCPR of 1.0). These conditions represent a significant departure from
the condition intended by design for planned operation. Therefore, the fuel

j cladding integrity safety limit is established such that no calculated fuel
damage shall result from an abnormal operational transient. Basis of the values
derived for this safety limit for each fuel type is documented in Reference 1.

A. Reactor Pressure > 800 psig and Core Flow > 107, of Rated

Onset of transition boiling results in a decrease in heat transfer from
the cladding and therefore elevated cladding temperature and the
possibility of cladding failure. However, the existence of critical

Ipower, or boiling transitier, is not a directly observable parameter in
an operating reactor. Therefore, the margin to boiling transition is

) calculated from plant operating parameters such as core power., core
i flow, feedwater temperature, and core power distribution. The margin

for each fuel assembly is chtracterized by the critical power ratio'

(CPR), which is the ratio of the bundle power which would produce onset'

of transition boiling dividell by the actual bundle power. The minimum
value of this ratio for any cundle in tne core is the minimum critical

Ipower ratio (MCPR). It is assumed that the plant operation is
Icontrolled to the nominal protective setpoints via the instrumented

variables (Figure 2.1-3). !
.

,

i

|
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The MCPR fuel cladding integrity safety limit has sufficient
conservatism to assure that in the event of an abnormal operational
transient initiated from the normal operation condition, more than
99.9% of the fuel rods in the core are expected to avoid boiling
transition. The margin between MCPR of 1.0 (onset of transition
boiling) and the safety limit, is derived from a detailed statistical
analysis considering all of the uncertainties in monitoring the core
operating state, including uncertainty in the colling transition
correlation (see e.g., Reference 1). Because the boiling transition
correlation is based on a large quantity of full-scale data, there is a
very high confidence that operation of a fuel assembly at the condition
of MCPR = the fuel cladding integrity safety limit would not produce
boiling transition.

However, if boiling transition were to occur, cladding perforation
would not be expected. Cladding temperature would increase to
approximately 11000F, which is below the perforation temperature of
the cladding material. This had been verified by tests in the General
Electric Test Reactor (CETR), where similar fuel operated above the

:

critical heat flux for a significant period of time (30 minutes)
without cladding perforation.

If reactor pressure should ever exceed 1400 psia during normal power '

operation (the limit of applicability of the boiling transition
correlation), it would be assumed that the fuel cladding integrity
safety limit has been violated.

In addition to the boiling transition limit (MCPR) operation is
constrained to a maximum LHGR 17.5kw/ft for 7 x 7 fuel and 13.4kW/ft
for all 8 x 8 fuel types. This constraint is established by
Specification 3.5.J. to provide adequate safety margin to 1% plastic
strain for abnormal operating transients initiated from high power
conditions. Specification 2.1.A.1 provides for equivalent safety
margin for transients initiated from lower power conditions by
adjusting the APRM flow-biased scram setting Oy the ratio of FRP/MFLPO.

Specification 3.5.J established the LHGR maximum which cannot be
etceeded under steady power operation.

B. Core Thermal Power Limit (Reactor Pressure < 800 psia)

At pressures below 800 osia, the core elevation pressure droo (0 power,2

O flow) is greater than 4.56 psi. At low poners and flows this
pressure differential is maintained in the bypass region of the core.
Since the pressure droo in the tycass region is essentially all
elevation head, the core pressure drop at low powers and flows will

06718/0333Z l.1/2.1-7 Amendment No.
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always be greater than 4.55 psi. Analyses show that with a flow of 28
x 10J lb/hr bundle flow, bundle pressure drop is nearly independent

' of bundle power and has a value of 3.5 pst. Thus, the bundle flow with,

3a 4.56 pst driving head will be greater than 28 x 10 lb/hr. Full
. scale ATLAS test data taken at pressures from 14.7 psia to 800 psia

indicate that the fuel assembly critical power at this flow is
approximately 3.35 Mwt. At 25% of rated thermal power, the peak powered
bundle would have to be operating at 3.86 times the average powered
bundle in order to achieve this bundle power. Thus, a core thermal
power limit of 25% for reactor pressures below S00 psta is conservstive.

C. Power Transient

During transient operation the heat flux (thermal power-to-water) would
lag behind the neutron flux due to the inherent heat transfer time
constant of the fuel, which is 8 to 9 seconds. Also the limiting

.

t

safety system scram settings are at values which will not allow the
reactor to be operated above the safety limit during normal operation

-or during other plant operating $1tuations which have been analyzed in
detall. In addition, control rod scrams are such that for normal
operating transtents, the neutron flux transient is terminated before a
significant increase in surface heat flux occurs. Control rod scram
times are checked as required by Specification 4.3.C and the MCPR -

operating limit is modified as necessary per Specification 3.5.K.

Exceeding a neutron flux scram setting-and a failure of the control 7

rods to reduce flux to less than the scram setting within 1.5 seconds
does not necessarily imply that fuel is damaged; however, for this ;

specification, a safety limit violation will be assumed any time a
neutron flux scram setting is exceeded for longer than 1.5 seconds. ;

j If the scram occurs such that the neutron flux dwell time above the
limiting safety system setting is less than 1.7 seconds, the safety
limit will not be exceeded for normal turbine or generator trips, which
are the most severe normal operating transients expected. These
analyses show that even if the bypass system falls to operate, the;

design limit of MCPR . the fuel cladding integrity safety limit is not
exceeded. Thus, use of a 1.5 second limit provices additional margin.

j

The computer provided has a sequence annuciation program which will
indicate the sequence in which scrams occur, such as neutron flux, ,

pressure, etc. This program also indicates when the scram setpoint is
,

cleared. This will provide information on how long a scram condition ,

!exists and thus provide sree measure of the energy added during a
transient. Thus, computer ir, formation normally will be available for
analyzing scrams; however, if the computer information should not be
available for any scram analysis, Spectftcation 1.1.C.2 will be relled
on to determine if a safety limit has been viclated.

|

1

: .

I
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'

Ouring periods when the reactor is shut down, consideration must also
!

be given to water level requirements due to the effect of decay heat. '

If reactor water level should drop below the top of the active fuel
during this time, the ability to cool the core is reduced. This
reduction in core-cooling capability could lead to elevated cladding

.

temperatures and cladding perforation. The core will be cooled
i sufficiently to prevent cladding melting should the water level be ,

i

reduced to two-thirds the core height. Establishment of the safety '

Ilmit at 12 inches above the top of the fuel * provides adequate
margin. This level will be continuously monttored whenever the

I recirculation pumps are not operating.

' Top of the active fuel is defined to be 360 inches above vessel zero (see
Bases 3.2).

References

1. "Generic Reload Fuel Applications," NEDE-24011-P.-A*.

* Approved revision number at time reload fuel analyses are performed.

1

.

;

4

.
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'

2.1 LIMITING SAFETY SYSTEM SETTING BASES j

,

The abnormal operational transients applicable to operation of the units have
been analyzed throughout the spectrum of planned operating conditions in
accordance with Regulatory Guide 1.49. In addltion. 2511 MWt is the licensed

; maximum steady-state power level of the units. This maximum steady-state power
level will never knowingly be exceeded,#

r

Conservatism incorporated into the transient analysis is documented in
References 1 and 2. Transient analyses are initiated at the conditions given in
these References.

'

The scram delay time and rate of rod insertion allowed by the analyses are
'conservatively set equal to the longest delay and slowest insertion rate

acceptable by technical specifications. The effects of scram worth, scram delay
time, and rod insertion rate, all conservatively applied, are of greatest ,

significance in the early portion of the negative reactivity insertion. The
rapid insertion of negative reactivity is assured by the time requirements for
5% and 20% insertion. By the time the rods are 60% inserted, approximately 4
dollars of negative reactivtty have t,een inserted, which strongly turns the
transient and accomplishes the desired effect. The times for 50% and 90%'

insertion are given to assure proper completion of the expected performance in ,

the earlier portion of the transient, and to establish the ultimate fully !
'

shutdown steady-state condition. '
, .
;

The MCPR operating limit is, however, adjusted to account for the statistical !
'

variation of measured scram times as discussed in Reference 2 and the bases of '

Specification 3.3.K.

Steady-state operation without forced recirculation will not be permitted except
during startup testing. The analysis to support operation at various power and

,

flow relationships has considered operation with either one or two recirculation

I pu?ps.
!

The bases for individual trip settings are discussed in the followlag paragraphs.

For analyses of the thermal consequences of the transients, the MCPR's stated in
Paragraph 3.5.K as the limiting condition of operation bound those which are'

conservatively assumed to exist prior to initiation of the transients.
,

A. Neutron Flux Trip Settings

! 1. APRM Flux Scram Trip Setting (Run Mode)
!

| -
i

!

I

)'

1

;

j
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l The average power range monitoring (APRM) system, which is .

calibrated using heat balance data taken during stehdy-state !

conditions, reads in percent of rated thermal power. Because
fission chambers provide the basis input signals, the APRM system !

responds directly to average neutron flux. During transients the ,

Instantaneous rate of heat transfer from the fuel (reactor thermal 6

. power) is less than the instantaneous neutron flux due to the time i

| constant of the fuel.
<

1

| Therefore, during abnormal operational transtGnts, the thererl
power of the fuel will be less than that indicated by the neutron :

flux at the scram setting. Analyses demonstrate that with a 120% !

scram trip setting, none of the abnormal operational transients ;

analyzed violates the fuel safety limit, and there is 4. ;

substantial margin from fuel damage. Therefore, the use of i

flow-referenced scram trip provides even additional margin. '

-

.

>

;

I

i

-

'

:

I
!
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An increase in the APRM scram trip setting would decrease the
margin present before the fuel cladding integrity safety limtt is
reached. The APRM scram trip setting was determined by an
analysis of margins required to provide a reasonable range for
maneuvering during operation. Reducing this operating margin
would increase the frequency of spurious scrams, which have an
adverse effect on reactor safety because of the resulting thermal

,

stresses. Thus, the APRM scram trip setting was selected because
.! it crovides adequate margin for the fuel cladding integrity safety

lime 6 yet allows operating margin that reduces the possibility of
unneccesary scrams.

The scram trip setting must be adjusted to ensure that the LHGR
translent peak, is not increased for any combination of maximum.

;'
fraction of Ilmiting power density (MFLPD) and reactor core
thermal power. The scram setting is adjusted in accordance with
the formula in Specification 2.1.A.) when the NFLPD is greater
than the fraction of rated power (FRP). The adjustment may be
accomplished by increasing the APRM gain by the reciprocal of
FRP/MFLPD, This provides the same degree of protection as
reducing the trip settings by FRP/MFLPD by raising the initial

4

APRM readings closer to the trip settings such that a scram would ;

be received at the same point in a transient as if the trip
*

settings had been reduced by FRP .

MFLPD
,

i

2. APRM Flux Scram Trip Setting (Refuel or Startup/ Hot Standby Mode)

For operation in the Startup mode while the reactor is at low
pressure, the APRM scram setting of 15% of rated power provides

| adequate thermal margin between the setpoint and the safety limit.
,

25% of rated. The margin is adequate to accomodate anticipated !

J maneuvers associated with power plant startup. Effects of
j increasing pressure at zero or low void content are minor, cold
4 water from sources available during startup is not much colder
~ than that already in the system, temperature coefficients are

small, and control rod patterns are constrained to be untform by ,

operating procedures backed up by the rod worth minimizer. Of all '

possible sources of reactivity input, uniform control rod I

withdrawal is the most probable cause of significant power rise.
J Because the flux distribution associated with uniform rod

.

'

I wtthdrawals does not involve high local peaks, and because several
rods must be moved to change power by a significant percentage of

4

rated power, the rate of power rise is very slow. Generally. the )
'

heat flux is in near ecullibrium with the fission rate. In an I'

assumed uniform rod withdrawal approach to the scram level, the !

rate of power rises no more than 5% of rated power per minute, ana |;

the APRM system would be more than adecuate to assure a scram
before the power could esteed the safety limit. The 15% APRM
scram remains active until the mode switch is placed in the Run

] position. This switch occurs wnen reactor pressure is greater |
4

than 825 psig. |*

|
|
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!

3. IRM Flux Scram Trip Setting
1

The IRM system consists of eight chambers, four in each of the !

reactor protection system low channels. The IRM is a 5-decade !

instrument which covers the range of power level between that
covered by the SRM and the APRM. The 5 decades are breien down
into 10 ranges, each being one-half a decade in sito-

The IRM scram trip setting of 120 divisions is active in each
range of the IRM. For example, if the instrument were on Range 1,;

the scram setting would be 120 divisions for that range: !?kewise,
; if the instrument were on Range 5 the secam would be 120

divisions on that range. Thus, as the IRM is ranged up to
4

accomodate the increase in power level, the scram trip setting is
also ranged up.'

The most significant sources of reactivity change during the power
j increase are due to control rod withdrawal. In order to ensure

Ithat the IRM provides adequate protection against the single redJ

withdrawal error, a range of rod withdrawal accidents was
analyzed. This analysis included starting the accident at various
power levels. The most severe case involves an initial condition
in which the reactor is just subtritlCal and the IRM system is.not

, '

yet on scale.

4. Additional conservatism was taken in this analysis by assuming
that the IRM channel closest to the withdrawn red is bypassed.
The results of this analysis show that the reactor is scra-ped and "

ipeak power limited to 17, of rated power, thus maintaining E PR
aeove the fuel cladding integrity safety limit. Based on the

j a00ve analysis, the IRM provides protection against local control
red withdrawal errors and continuous withdrawal of control rods in

| sequence provides backup proteCtlen for the APRM. I

6. APRM R 0 Block Trip Setting*

Reactor power level may be varied by removing control rods or ej
varying the recirculation flow rate. THe APRM system provides a
control red block to prevent gross red withdrawal at constant;j recirculation flow rate to crotect against grossly esceeding tne MCPR
Fuel Cladding Integrity Safety Lielt. This rod block trip setting,

whlCh is auten*atically varied with recirculation 1000 flow rate,
presents an increase in t9e react:r power level to eucessive values due
to control rod withdrawal. Tne fice variable tric setting provides

substantial margin from fuel damage, assuming a sten 3y-state operation
at the trip setting, over tne entire recirculation flow range. The

margin t0 the safety limit increases as the flow decreases for the
specified trip setting versus flow relationship; tnerefore, the

,

worst-cast MCPR which could occur curing steady-state operation is ati

I
j

<

;
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108% of rated thermal power because of the APRM rod block trip
setting. The actual power distribution in the core is established by
specified control rod sequences, and is monitored continuously by the
incore LPRM system. As with APRM scram trip setting, the APRM rod
block trip setting is adjusted downward if the maximum fraction of
limiting power density exceeds the fraction of rated power, thus
preserving the APRM rod block safety margin.4

C. Reactor Low Water Level Scram

The reactor low water level scram is set at a point which will assure
that the water level used in the bases for the safety limit is*

maintained. The scram setpoint is based on normal operating
temperature and pressure conditions because the level instrumentation
is density ccapensated.

D. Reactor low Low Water Level ECCS Initiation Trip Point

The emergency core cooling subsystems are designed to provide
sufficient cooling to the core to dissipate the energy associated with
the loss-of-coolant accident and to limit fuel cladding temperature to

i

well below the cladding melting temperature to assure that core
geometry remains intact and to limit any cladding metal-water reaction
to less than 1%. To accomplish their intended function, the capacity'
of each emergency core cooling system component was established basedi

; on the reactor low water level scram setpoint. To lower the setpoint
j of the low wate" level scram would increase the capacity requirement

for each of the ECCS components. Thus, the reactor vessel low water
level scram was set low enough to permit margin for operation, yet will
not be set lower because of ECCS capacity requirements.

The design of the ECCS components to meet the above criteria was
dependent on three previously set parameters: the maximum break size,
the low water level scram setpoint, and the ECCS initiation setpoint.

j To lower the setpoint for initiation of the ECCS could lead to a loss,

j of effective core cooling. To raise the ECCS initiation setpoint would
' be in a safe direction, but it would reduce the margin established to i

prevent actuation of the ECCS during normal operation or during
4 normally espected transients. ,

|
'

E. Turbine Stop Valve Scram i

\

The turbine stop valve closure sc*am trip anticipates the pressure, j
neutron flux, and the heat flus increase that could result from rapid
closure of the turbine stop valves. With a scram trip setting of 10%
of valve closure from full ocen. the resultant Increase in surface heat
flux is limited sucn that MCPR remains above the MCPR fuel claading
integrity safety limit even during the worst-case transient that
assumes the turbine bypass is closed.

| 06718/03332 1.1/2.1 14 Amendment No.
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F. Turbine Control Valve Fast Closure Scram

The turbine control valve fast closure scram is provided to anticipate
the rapid increase in pressure and neutron flux resulting from fdt.t
closure of the turbine control valves due to a load rejection and
subsequent failure of the bypass, i.e., it prevents MCPR from beccming -
less than the MCPR fuel cladding integrity safety limit for this
transient. For the load rejection without bypass transient from 100%
power, the peak heat flux (and therefore LHGR) increases on the ortier
of 15% which provides wide margin to the value corresponding to 1%.
plastic strain of the cladding.

G. Reactor Coolant Low Pressure Initiates Main Steam Isolation Valve
Closure

The low pressure isolation at 825 psig was provided to give protection
against fast reactor depressurization and the resulting rapid cooldown
of the vessel. Advantage was taken of the' scram feature which occurs
in the Run mode when the main steamline isolation valves are closed to
orovide for reactor shutdown so that operation at pressures lower than
those specified in the thermal hydraulic safety limit.does not occur,
although operation at a pressure lower than 825 psig would not
necessarily constitute an unsafe condition. ,

H. Main Steamline Isolation Valve Closure Scram |

The low pressure isolation of the main steamlines at 825 psig was
provided to give protection against rapid reactor depressurization ard
the resulting rapid cooldown of the vessel. Advantage was taken of the
scram feature in the Run mode which occurs when the main steamline
isolation valves are closed to provide for reactor shutdown so that
high power cperation at low reactor pressures does not occur, thus
providing protection for the fuel cladding integrity safety limit.
Operation of the reactor at pressures lower than 825 psig requires that
the reactor mode switch be in the Startup posi* 9, where protection of
''e fuel cladding integrity safety limit is provided by the IRM and
*XM high neutron flux scrams. Thus, the combination of main steamline

.ow-pressure isolation and isolation valve closure scram in the Run
mode assures the availability of neutron flux scram protection over the
entire range of applicability of fuel cladding integrity safety limit.
In addition, the isolation valve closure scram in the Run mode
anticipates the pressure and flux transients which occur during normal
or inadvertent isolation valve closure. With the scrams set at 10%
valve closure in the Run mode, there is no increase in neutron flux.

.

|
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I. Turbine EHC Control Fluid Low-Pressure Scram

The turbine EHC control system operates using high pressure oil. There
are several points in this oil system where a loss of oil pressure |
could result in a fast closure of the turbine control valves. This
fast closure of the turbine control valves is not protected by the
turbine control valve fast closure scram, since failure of the oil
system would not result in the fast closure solenoid valves being
actuated. For a turbine control valve fast closure, the core would be
protected by the APRM and high-reactor pressure scrams. However, to
provide the sarte margins as provided for the generator load rejection
on fast closure of the turbine control valves, a scram has been added
to the reactor protection system which senses failure of control oil
pressure to the turbine control system. This is an anticipatory scram
and results in reactor shutdown before any significant increase in
neutron flux occurs. The transient response is very similar to that
resulting from the turbine control valve fast closure scram. The scram
setpoint of 900 psig is set high enough to provide the necessary
anticipatory function and low enough to minimize the number of spurious
scrams. Normal operating pressure for this system is 1250 psig.
Finally, the control valves will not start until the fluid pressure is
600 psig. Therefore, the scram occurs well before valve closure begins.

J. Condenser Low Vacuum Scram

Loss of condenser vacuum occurs when the condenser can no longer hardle
the heat input. Loss of condenser vacuum initiates a closure of the |

turbine stop valves and turbine bypass valves which eliminates the heat !

input to the condenser. Closure of the turbine stop and bypass valves |
'

causes a pressure transient, neutron flux rise and an increase in
surface heat flux. To prevent the cladding safety limit from being ,

exceeded if this occurs, a reactor scram occurs on turbine stop valve '

closure in the Run mode. The turbine stop valve closure scram function i

alone is adequate to prevent the cladding safety limit from being
exceeded in the event of a turbine trip transient with bypass c1ciure. 4

!The condenser low vacuum scram is anticipatory to the stop valve
closure scram and causes a scram before the stop valves are closed And
thus the resulting transient is less severe. Scram occurs in the Run
mode at 21 inch Hg vacuum, stop valve closure occurs at 20-inch Hg |

.

vacuum, and bypass closure at 7-inch Hg vacuum.

.1

1
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References

1. "Generic Reload fuel Application," NEDE-240ll-P-A.*

* Approved revision number at time reload analyses are performed.

2. "Qualification of the One-Dimensional Core Transient Model for Boiling Water
Reactors", General Electric Co. licensing Topical Report NEDO 24154 Vols. I |
and II and NEDE-24154 Volume III as supplemented by letter dated September
5,1980 from R.H. Buchholz (GE) to P.S. Check (NRC).
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APRM Flow Reference Scram
and APRM Rod Block Settings
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1.2/2.2 REACTOR COOLANT SYSTEM

SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

Applicability: Applicability:

Applies to limits on reactor coolant Applies to trip settings of the instru-

system pressure. ments and devices which are provided to
prevent the reactor system safety limits
from being exceeded.

Objective: Objective:

To establish a limit below which the in- To define the level of the process vari-

tegrity of the reactor coolant system is ables at which automatic protective ac-
not threatened due to an overpressure tion is initiated to prevent the safety

condition. limits from being exceeded.

SPECIFICATIONS
A. Reactor coolant high-pressure scram

shall be at 11060 psig.
A. The reactor coolant system pressure

as measured by the vessel steam space
pressure indicator shall not exceed
1345 PSIG at any time when irradiated
fuel is present in the reactor vessel. B. Primary system safety valve nominal

settings shall be as follows:

1 valve at 1135 psig(l) |
2 valves at 1240 psig :

2 valves at 1250 psig j
4 valves at 1260 psig

i

(I) Target Rock combination |Safety / relief valve ;

The allowable setpoint error for each )
valve shall be at 117. .

l
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1.2 SAFETY LIMIT BASES

The reactor coolant system integrity is an important barrier in the
prevention of uncontrolled release of fission products. It is essential
that the integrity of this system be protected by establishing a pressure
limit to be observed for all operating conditions and whenever there is
irradiated fuel in the reactor vessel.

The pressure safety limit 1345 psig as measured by the vessel steam space
pressure indicator is equivalent to 1375 psig at the lowest elevation of the
reactor vessel. The 1375 psig value is derived from the design pressures of
the reactor pressure vessel and coolant system piping. The respective
design pressures are 1250 psig at 575'F and 1175 at 560*F. The pressure
safety limit was chosen as the lower of the pressure transients permitted by
the applicable design codes. ASME Boller and Pressure Vessel Code Section
III for the pressure vessel, and USASI B31.1 Code for the reactor coolant |
system piping. The ASME Boiler and Pressure Vessel Code permits pressure
transients up to 10% over design pressure (110% x 1250 - 1375 psig), and the
USASI Code permits pressure transients up to 20% over design pressure (120%
x 1175 - 1410 psig). The safety limit pressure of 1375 psig is referenced
to the lowest elevation of the reactor vessel. Thr. design pressure for the
recirc. suction line piping (1175 psig) was chosen relative to the reactor
vessel design pressure. Demonstrating compliance of peak vessel pressure,
with the ASME overpressure protection limit (1375 psig) assures compliance
of the suction piping with the USASI limit (1410 psig). Evaluation
methodology to assure that this safety limit pressure is not exceeded for
any reload is documented in Reference 1. The design basis for the reactor
pressure vessel makes evident the substantial margin of protection against
failure at the safety pressure limit of 1375 psig. The vessel has been
designed for a general membrane stress no greater than 26,700 psi at an ,

'

internal pressure of 1250 psig; this is a factor of 1.5 below the yield
strength of 40,100 psi at 575'F. At the pressure limit of 1375 psig, the
general membrane stress will only be 29,400 psi, still safely below the
yield strength.

The relationships of stre;s levels to yield strength are comparable for the
primary system piping and provide similar margin of protection at the
established safety pressure limit.

The normal operating pressure reactor coolant system is 1000 psig. For the |
turbine trip or loss of electrical load transients, the turbine trip scram i
or generator load rejection scram together with tne turbine bypass system i

limits pressure to approximately 1100 psig (References 2. 3, and 4). In
addition, pressure relief valves have been provided to reduce the
probability of the safety valves operating in the event that the turbine
bypass should fall. *

I
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Finally, the saf)ty valves are sized to keep the reactor vessel peak
pressure below 1375 psig with no credit taken for relief. valves during the

.

postulated full closure of all MSIVs without direct (valve position switch)
scram. Credit is taken for che neutron flux scram, however. The indirect
flux scram and safety valve actuation, provide adequate margin below the
allewable peak vessel pressure of 1375 psig.

Reactor pressure is continuously monitored in the control room during
operation on a 1500 psi full-scale pressure recorder.

References

1. "Generic Reload Fuel Application," NEDE-240ll-P-A'

2. SAR Section 11.22

3. Quad Cities 1 Nuclear Power Station first reload license submittal,
.

Section 6.2.4.2, February 1974.

4. GE Topical Report NEDO-20693, General Electric Boiling Water Reactor
No. I Licensing submittal for Quad Cities Nuclear Power Station Unit 2,
December 1974.

.

Approved revision number at time reload analyses are performed.*
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2.2 LIMITING SAFETY SYSTEM SETTING BASES |
i

,

In compliance with Section III of the ASME Code, the safety valves must be i

set to open at no higher than 103% of design pressure, and they must limit
the reactor pressura to no more than 110% of design pressure. Both the high j
neutron flux scram and safety valve actuation are required'to prevent i

overpressurizing the reactor pressure vessel and thus exceeding the pressure '

safety limit. The pressure scram is available as backup protection to the
high flux scram. Analyses are performed as described in the "Generic Reload ;

Fuel Application," NEDE-240ll-P-A (approved revision number at time reload
analyses are cerformed) for each reload to assure that the pressure safety f
limit is not exceeded. If the high-flux scram were to fail, a high-pressure j
scram would occur at 1060 psig. !

l
1
!

l

i

'

|
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3.0/4.0 Limiting Conditions for Operation
(General)

Applicability:

Applies to systems, subsystems, trains, components, or devices required to be operable.

Objective:

To assure that no set of' equipment outages would be allowed to persist that would result
in the facility being in an unprotected condition.

LIMITING CONDITION FOR OPERATION

A. In the event a Limiting Condition for Operation cannot be satisfied because of
circumstances in excess of those addressed in the specification, the unit shall
be placed in at least HOT SHUTDOWN within 12 hours and in COLD SHUTDOWN within
the following 24 hours enless corrective measures are completed that satisfy
the Liatiting Conditions for Operation.

B. When e system, subsystem, train, component, or device is determined to be
inoperable solely because its emergency power source is inoperable, or sol.ely
because its normal power source is inoperable, it may be considered OPERABLE
for the purpose of satisfying the requirements of its applicable Limiting
Condition for Operation, provided:

1. Its corresponding noimal or emergency power source is OPERABLE, and

2. All of its redundant systems, subsystems, trains, components, and devices
in the other division are OPERABLE, or likewise satisfy the requirements of
this specification.

Unless both conditions 1. and 2. are satisfied, the unit shall be placed in at

le35t HOT SHUTDOWN within 12 hours and in at least COLD SHUTDOWN within the
following 24 hours.

C. Specifications 3.0.A and 3.0.8 are not applicable in refueling or cold shutdown.

.

05258/0203Z 3.0/4.0-1 Amendment No.

.. _ - - - - _ _ . -__ . _ - , . - _ _ _ _ _. _ . __ _ _ , --



QUAD-CITIES
OPR-29

3.0/4.0 BASES

3.0.A

This specification delineates the action to be taken for circumstances not directly
provided for in the Limiting Condition for Operation statements and whose occurrence
would violate the intent of the specification.

3.0.8

This specification delineates what additional conditions must be satisfied to permit )

operation to continue, consistent with the Limiting Condition for Operation statements
'for power sources, when a normal or emergency power source is not OPERABLE. It

specifically prohibits operation when one division is inoperable because its normal or
emergency power source is inoperable and a system, subsystem, train, component, or
device in another division is inoperable for another reason. Power sources are defined
as AC Auxiliary Electrical Systems as noted in Section 3.9. A.1, 3.9. A.2, and 3.9. A.3.

The provisions of this specification permit the Limiting Condition for Operation
statements associated with individual systems, subsystems, trains, components, or
devices to be consistent with the Limiting Condition for Operation statements of the ;

'

associated electrical power source. It allows operation to be governed by the time
limits of the action statements associated with the Limiting Condition for Operation for
the normal or emergency power source, not the individual action statements for each
system, subsystem, train, component, or device that is determined to be inoperable
solely because of the inoperability of its normal or emergency power source.

|

I

|
|

.
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3.1/4.1 REACTOR PROTECTION SYSTEM

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

Applicability: Applicability:

Applies to instrumentation and associated Applies to the surveillance of the
devices which initiate a reactor scram, instrumentation and associated devices

which initiate reactor scram.

Objective: Objective:

To assure the operability of the reactor To specify the type and frequency of
protection system. surveillance to be applied to the

protection instrumentation.

SPECIFICATIONS

A. The setpoints, minimum number of trip A. Instrumentation systems shall be
systems, and minimum number of functionally tested and calibrated as
instrument channels that must be indicated in Tables 4.1-1 and 4.1-2
operable for each position of the respectively.

,

reactor mode switch shall be as given
in Tables 3.1-1 through 3.1-4. The
system response times from the
opening of the sensor contact up to
and including the opening of the trip
actuator contacts shall not exceed 50
milliseconds.

B. If, during operation, the maximum 8. Daily during reactor power operation,
fraction of limiting power density the core power distribution shall be
exceeds the fraction of rated power checked for maximum fraction of
when operating above 25% rated limiting power density (MFLPD) and
thermal power, either: compared with the fraction of rated

power (FRP) when operating above 25%
rated thermal power.

1. the APRM scram and rod block
settings shall be reduced to the
values given by the equations in
Specification 2.1.A.1 and

2.1.B. This may also be
accomplished by increasing the ;

*

APRM gain as described therein. ;
.

0526B/0203Z 3.1/4.1-1 Amendment No.

I

- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _



QUAD-CITIES
DPR-29

2. the power distribution shall be
changed such that the maximum ,

fraction of limiting power
density no longer exceeds the
fraction of rated power.

C. When it is determined that a
channel is failed in the unsafe
condition and Column 1 of Tables
3.1-1 through 3.1-3 cannot be
met, that trip system must be
put in the tripped condition
immediately. All other RPS
channels that monitor the same
variable shall be functionally

' tested within 8 hours. The trip

system with the failed channel
may be untripped for a period of
time not to exceed I hour to
conduct this testing. As long
as the trip system with the
failed channel contains at.least
one operable channel monitoring
that same variable, that trip
system may be placed in the
untripped position for short
periods of time to allow
functional testing of all RPS
instrument channels as specified
by Table 4.1-1. The trip system
may be in the untripped
position for no more than 8
hours per functional test period
for this testing.

.

;

|

i
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3.1 LIMITING CONDITIONS FOR OPERATION BASES

The reactor protection system automatically initiates a reactor scram to:

a. preserve the integrity of the fuel cladding

b, preserve the integrity of the primary system, and

c. minimize the energy which must be absorbed and prevent criticality following a
loss-of-coolant accident.

This specification provides the limiting conditions for operation necessary to preserve
the ability of the system to tolerate single failures and still perform its intended
function even during periods when instrument channels may be out of service because of
maintenance. When necessary, one channel may be made Inoperable for brief intervals to

. conduct required functional tests and calibrations.

The reactor protection system is of the cual channel type (reference SAR Section"

7.7.1.2) The system is made up of two independent trip systems, each having two
subchannels of tripping devices. Each subchannel has an input from at least one
instrument channel which monitors a critical parameter.

The outputs of the subchannels are combined in a one-out-of-two-logic; i.e., an inp'ut |
signal on either one or both of the subchannels will cause a trip system trip. The
outputs of the trip systems are arranged so that a trip on both systems is required to
produce a reactor scram.

This system meets the requirements of the IEEE 279 Standard for Nuclear Power Plant
Protection Systems issued September 13, 1966. The system has a reliability greater than
that of a two-out-of-three system and somewhat less than that of a one-out-of-two system
(reference APED 5179).

With the exception of the average power range monitor (APRM) and intermediate range
monitor (IRM) channels, each subchannel has one instrument channel. When the minimum
condition for operation on the number of operable instrument channels per untripped
protection trip system is met, or if it cannot be met and the affected protection trip
system is placed in a tripped condition, the effectiveness of the protection system is
preserved, i.e., the system can tolerate a single failure and still perform its intended
function of scramming the reactor. Three APRM instrument channels are provided for each
protection trip system.

APRM's # 1 and # 3 operate contacts in one subchannel and APRM's # 2 and #3 operate
contacts in the other subchannel. APRM's # 4, # 5 and # 6 are arranged similarly in the
other protection trip system. Each protection trip system has one more APRM than is
necessary to meet the minimum number required per channel. This allows the bypassing of
one APRM per protection trip system for maintenance, testing, or calibration.
Additional IRM channels have also been provided to allow for bypassing of one such
channe'. The bases for the scram settings for the IRM, APRM, high reactor pressure,
reactor low water level, turbine control valve fast closure, and turbine stop valve
closure are discussed in Specifications 2.1 and 2.2.

0526B/02032 3.1/4.1-3 Amendment No.
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Pressure sensing of the drywell is provided to detect a loss-of-coolant acciaent and |
initiate the emergency core cooling equipment. The pressure-sensing instrumentation is |
a backup to the water-level instrumentation which is discussed in Specification 2.1. A I

scram is provided at the same setting as the emergency core cooling system (ECCS) I

initiation to minimize the energy which must be accommodated during a loss-of-coolant
accident and to prevent the reactor from going critical following the accident.

The control rod drive scram system is designed so that all of the water which is
discharged from the Reactor by a scram can be accommodated in the discharge piping. A
part of this system is an individual instrument volume for each of the south and north
CRD accumulators. These two volumes and their piping can hold in excess of 90 gallon's
of water and is the low point.In the piping. No credit was taken for these volumes in
the design of the discharge piping relative to the amount of water which must be
accommodated during a scram. During normal operations, the discharge volumes are empty: I

however, should either volume fill with water, the water discharged to the piping from j

the Reactor may not be accommodated which could result in slow scram times or partial or
no control rod insertion. To preclude this occurrence, level switches have been j

installed in both volumes which will alarm and scram the Reactor when the volume i
Iremaining in either instrument volume is approximately 40 gallons. For diversity of

level sensing methots that will ensure and provide a scram, both differential pressure
switches and thermal switches have been incorporated into the design and logic of the
system. The setpoint for the scram signal has been chosen on the basis of providing
sufficient volume remaining to accommodate a scra. sven with 5 gpm leakage per drive |

into the SOV. As indicated above, there is sufficient volume in the piping to )
accommodate the scram without impairment of the scram times or the amount of insertion
of the control rods. This function shuts the Reactor down while sufficient volume
remains to accommodate the discharged water and precludes the situation in which a scram
would be required but not be able to perform its function properly.

Loss of condenser vacuum occurs when the condenser can no longer handle heat input. f
Loss of condenser vacuum initiates a closure of the turbine stop valves and turbine '

bypass valves which eliminates the heat input to the condenser. Closure of the turbine
stoo and bypass valves causes a pressure transient, neutron flur rise, and an increase
in surface heat flux. To prevent the cladding safety limit from being exceeded if this j

occurs, a reactor scram occurs on turbine stop valve closure. The turbine stop valve

closure scram function alone is adecuate to prevent the cladding safety limit from being ,

exceeded in the event of a turbine trip transient with bypass closure. ),

The condenser low-vacuum scram is a backup to the stop valve closure scram and causes a
scram before the stop valves are closed, thus the resulting transient is less severe.
Scram occurs at 21 inches Hg vacuum, stop valve closure occurs at 20 inches Hg vacuum, I

and bypass closure at 7 inches Hg vacuum.

*
,

|

I
1
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High radiation levels in the main steamline tunnel above that due to the normal nitrogen
and oxygen radioactivity are an indication of leaking fuel. A scram is initiated
whenever such radiation level exceeds seven times normal background. The purpose of
this scram is to reduce tne source of such radiation to the extent necessary to prevent
excessive turbine contamination. Olscharge of excessive amounts of radioactivity to the
site environs is prevented by the air ejector off-gas monitors, which cause an isolation
of the main condenser off-gas line provided the limit specified in Specification 3.8 is
exceeded.

The main steamline isolation valve closure scram is set to scram when the isolation
valves are 10% closed from full open. This scram anticipates the pressure and flux
transient which would occur when the valves close. By scramming at this setting, the
resultant transient is insignificant.

A reactor mode switch is provided which actuates or bypasses the various scram functions
appropriate to the particular plant operating status (reference SAR Section 7.7.1.2). |
Whenever the reactor mode switch is in the Refuel or Startup/ Hot Standby position, the
turbine condenser low-vacuum scram and main steamline isolation valve closure scram are
bypassed. This bypass has been provided for flexibility during startup and to allow I

repairs to be made to the turbine condenser. While this bypass is in effect, protection |
1s provided against pressure or flux increases by the high-pressure scram and APRM 15% i

Iscram, respectively, which are effective in this mode.

If the reactor were brought to a hot standby condition for repairs to the tu'rbine
condenser, the main steamline isolation valves would be closed. No hypothesized single J
failure or single operator action in this mode of operation can result in an unreviewed
radiological release.

The manual scram function is active in all modes, thus providing for a manual means of
rapidly inserting control rods during all modes of reactor operation.

The IRM system provides protection against excessive power levels and short reactor
periods in the startup and intermediate power ringes (reference SAR Sections 7.4.4.2 and
7.4.4.3). A source range monitor (SRM) system is also provided to supply additional
neutron level information during startup but has no scram functions (reference SAR
Section 7.4.3.2). Thus the IRH is required in the Refuel and Startup/ Hot Standby
modes. In addition, protection is provided in this range by the APRM 15% scram as |
discussed in the bases for Specification 2.1. In the poner range, the APRM system
provides required protection (reference SAR Section 7.4.5.2). Thus, the IRM system is
not required in the Run mode, the APRH's cover only the intermediate and power range;
the IRM's provide adequate coverage in the startup and intermediate range.

The high-reactor pressure, high-drywell pressure, reactor low aater level, and scram
discharge volume high level scrams are required for the Start / Hot Standby and Run modes i
of plant operation. They are therefore recuired to be operational for these modes of I

Ireactor operation. *
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The turbine condenser low-vacuum scram is required only during power operation and must
be bypassed to start up the unit.

The requirement that the IRM's be inserted in the core when the APRM's read 3/125 of
full scale assures that there is proper overlap in the neutron-monitoring systems and
thus that adequate coverage is provided for all ranges of reactor operation.

.

>
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4.1 SURVEILLANCE REQUIREMENTS BASES

A. The minimum functional testing frequency used in this specification is based on
a reliability analysis using the concepts developed 1.n Reference 1. This
concept was specifically adapted to the one-out-of-two taken twice logic of the
reactor protection system. The analysis shows that the sensors are primarily
responsible for the reliability of the reactor protection system.. This
analysis makes use of "unsafe failure" rate experience at conventional and
nuclear power plants in a reliability model for the system. An unsafe failure
is defined as one which negates channel operability and which, due to its
nature, is revealed only when the channel is functionally tested or attempts to
respond to a real signal. Failures such as blown fuses, ruptured bourdon

tubes, faulted amplifiers, faulted cables, etc., which result in "upscale" or
"downscale" readings on the reactor instrumentation are "safe" and will be
easily recognized by the operators during operation because they are revealed
by an alarm or a scram.

The channels listed in_ Table 4.1-1 and 4.1-2 are divided into tnree groups
respecting functional testing.

These are:

1. on-off sensors that provide a scram trip function (Group 1);

2. analog devices coupled with bistable trips that provide a scram function
(Group 2); and,

3. devices which serve a useful function only during some restricted mode of
operation, such as Startup/ Hot Standby, Refuel, or Shutdown, or for which
the only practical test is one that can be performed at shutdown (Group 3).

The sensors that make up Group I are specifically selected from among the whole
family of industrial on-off sensors that have earned an excellent reputation
for reliable operation. Actual history on this clas of sensors operating in
nuclear power plants shows four failures in 472 sensor years, or a failure rate
of 0.97 X 10-6/hr. During design a goal of 0.99999 probability of success
(at the 50% confidence level) was adopted to assure that a balanced and
adequate design is achieved. The probability of success is primarily a
function of the sensor failure rate and the test interval. A 3-month test
interval was planned for Group 1 sensors. This is in keeping with good
operating practice and satisfies the design goal for the logic configuration
utilized in the reactor protection system.

.
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To satisfy the long-term objective of maintaining an adequate level of safety
throughout the plant lifetime, a minimum goal of 0.9999 at the 957. confidence
level is proposed. With the one-out-of-two taken twice logic, this requires
that each sensor have an availability of 0.993 at the 957. confidence level.
This level of availability may be maintained by adjusting the test Interval as
a function of the observed failure history (Reference 1). To facilitate the
implementation of this technique, Figure 4.1-1 is provided to indicate an
appropriate trend in test interval. The procedure is as follows:

1. Like sensors are pooled into one group for the purpose of data acquisition.

2. The factor M is the exposure hours and is equal to the number of sensors in
a group, n, times the elapsed time T(M=nT).

3. The accumulated number of unsafe failures is plotted as an ordinate against
M as an abscissa on Figure 4.1-1.

4. After a trend is established, the appropriate monthly test interval to
satisfy the goal will be the test interval to the left of the plotted
points.

5. A test interval of 1 month will be used initially until a trend is
established. J

Group 2 devices utilize an analog sensor followed by an amplifier and a bistable
trip circuit. The sensor and amplifier are active components, and a failure is ;

'

almost always accompanied by an alarm and an indication of the source of trouble.
In the event of failure, repair or substitution can start immediately. An as-is
failure is one that "sticks" midscale and is not capable of going either up or down
in response to an out-of-limits input. This type of failure for analog devices is a 1

rare occurrence and is detectable by an operator who observes that one $lgnal does
not track the other three. For purposes of analysis, it is assumed that this rare
failure will be detected within 2 hours.

The bistable trip circuit which is a part of the Group 2 devices can sustain unsafe
failures which are revealed only on test. Therefore, it is necessary to test them

periodically.

A study was conducted of the instrumentation channels included in the Group 2
devices to calculate _their ' unsafe' failure rates. The analog devices (sensors and
amplifiers) are predicted to have an unsafe failure rate of less tnan 20 X 10-6
failures / hour. The bistable trip circuits are predicted to have an unsafe failure
rate of less than 2 X 10-6 failures / hours.- Considering the 2-hour monitoring
interval for the analog devices as assumed above and a weekly test interval for the
histable trip circuits, the design reliability goal of 0.99999 is attained with i

ample margin. |
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The bistable devices are monitored during plant operation to record their failure
history and establish a test interval using the curve of Figure 4.1-1. There are
numerous identical bistable devices used throughout the plant Instrumentation
system. Therefore, significant data on the failure rates for the bistable devices
should be accumulated rapidly.

The frequency of calibration of the APRM flow biasing network has been established
at each refueling outage. The flow blasing network is functionally tested at least
once per month and, in addition, cross calibration checks of the flow input to the
flow-blasing network can be made during the functional test by direct meter reading
(IEEE 279 Standard for Nuclear Power Plant Protection Systems Section 4.9,
September 13, 1966). There are several instruments which must be calibrated, and it
will take several days to perform the calibration of the entire network. While the
calibration is being performed, a zero flow signal will be sent to half of the
APRM's resulting in a half scram and rod block condition. Thus, if the calibration

- were cerformed during operation, flux shaping would not be possible. Based on
experience at other generating stations irlft of instrument such as those in the
flow biasing network is not significant, .herefore, to avoid spurious scrams, a
calibration frequency of each refueling outage is established.

Reactor low water level instruments 1-263-57A, 1-263-578, 1-263-58A, and 1-263-588
have been modified to be an analog trip system. The analog trip system consists of
an analog sensor (transmitter) and a master / slave trip unit setup which ultimately
drives a trip relay. The frequency of calibration and functional testing for
instrument loops of the analog trip system, including reactor low water level, has
been established in Licensing Topical Report NEDO-21617-A (December 1978). With the
one-out-of-two-taken-twice logic, NE00-21617-A states that each trip unit be
subjected to a calibration / functional test of one month. An adequate
calibration / surveillance test interval for the transmitter is once per operating

cycle.
,

l

.
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Group 3 devices are active only during a given portion of the operation cycle. For
example, the IRM is active during startup and inactive during full-power operation.
Thus, the only test that is meaningful is the one performed just prior to shutdown
or startup, i.e., the tests that are performed just prior to use of the instrument. l

Calibration frequency of the instrument channel is divided into two groups. .These
are as follows:

1. passive type indicating devices that can be compared with like units on a
continuous basis, and

2. vacuum tube or semiconductor devices and detectors that drift or lose
sensitivity.

Experience with passive type instruments in Commonwealth Edison generating stations
and substations indicate that the specified calibrations are adequate. For those
devices which employ amplifiers, etc. drift. specifications call for drift to be less
than 0.41/ month 1.e., in the period of a month a drift of 0.4% would occur, thus
providing for adequate margin.

The sensitivity of LPRM detectors decreases with exposure to neutron flux at a slow
and approximately constant rate. Changes in a power distribution and electronic j
drift also require compensat!on. TMs compensation is accomplished by calibrating
the APRM system every 7 days using heat balance data by calibrating individu'al
LPRM's at least every 1000 equivalent full-power hours using TIP traverse data.
Calibration on this frequency assures plant operation at or below thermal limits.

A comparison of it.bles 4.1-1 and 4.1-2 indicates that some instrument channels have
not been included in the latter table. These are mcde switch in shutdown, manual
scram, high water level in scram discharge volume, main steamline isolation valve
closure, turbine control valve fast closure, and turbine stop valve closure. All of
the devices or sensors associated with these s: ram functions are simple on-off
switches, hence calibration is not applicable, i.e., tne switch is either on or
off. Further, these switches are mounted solidly to the device and have a very low
probability of moving; e.g., the thermal switches in the scram discharge volume
tank. Based on the above, no calibration is required for these ins'trument channels.

B. The MFLP0 shall be checked once per day to determine if the APRM scram requires
adjustment. This may normally be done by checking the LPRM readings TIP traces, or
process computer calculations. Only a small number of control rods are moved daily,
thus the peaking factors are not expected to change significantly and a daily check i

of the MFLPD is adequate.
*
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TABLE 3.1-1 .

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS REFUEL MODE

Minimum Number
of Operable or
Tripped Instrument
Channels pe
Trio System 1) Trio Function Trio Level Setting Action (2)

1 Mode switch in shutdown A

1 Manual scram A

3 IRM
High Flux 1 120/125 of full scale A

3 Inoperative A

APRM(3)
2 High Flux (15% scram) Specification 2.1.A.2 A

2 Inoperative A

i

-< 40 gallons per bank A2 (per bank) High water level in scram
discharge volume (4)

2 High reactor pressure i 1060 psig A

2 High drywell pressure (5) 1 2.5 psig A

2 Reactor low water level > 8 inches (8) A

-> 21 inches Hg vacuum A
vacuum (gondenserlow
Turbine2

)

2 Main steamilne high < 7 X normal full power A

radiation (12) background

4 Main steamline isolation i 10% valve closure A

valve closure (7)

.
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TABLE 3.1-2

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION ?iQUIREMENTS STARTUP/ HOT STAND 8Y
MODE

Minimum Number
of Operable or
Tripped Instrument ,

Channels pe
Trio System I) Trio Function Trio Level Setting Action (2)

1 Mode switch in shutdown A

1 Manual scram A

IRM
3 High Flux 1 120/125 of full scale A

3 Inoperative A

APRM(3)
2 High Flux (15% scram) Specification 2.1.A.2 A

2 Inoperative A

2 High-reactor pressure i 1060 psig A

2 High drywell pressure (5) 1 2.5 psig A

2 Reactor low water level > 8 inches (8) A

2 (per bank) High water level in scram -< 40 gallons per bank A

discharge volume (4)

vacuum (gondenser low -> 21 inches Hg vacuum ATurbine2 ')

2 Main steamline high < 7 X normal full power A

radiation (12) 6ackground

4 Main steamline iso 1Atton i 10% valve closure A

valve closure (7)

|

.
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TABLE 3.1-3

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS RUN MODE-

Minimum Number
of Operable or
Tripped Instrument
Channels per
Trip System (l) Trio Function Trio Level Settina Action (2)-

1 Mode switch in shutdown A

1 Manual scram A

APRM(3)
2 High Flux (flow biased) Specification 2.1.A.1 A or B
2 Inoperative A or 8
2 Downscale (II) 2 3/125 of full scale A or 8

2 High-reactor pressure i 1060 psig A

2 High drywell pressure 1 2.5 psig A

2 Reactor low water level ) 8 inches (8) A

2 (per bank) High-water level in scram
discharge volume 1 40 gallons per bank A

2 Turbine condenser low 1 21 inches Hg vacuum A or C
vacuum

2 Main Steamline high ( 7 X normal full power A or C
radiation (12) power background

4 Main steamline isolation i 10% valve closure A or C
valve closure (6)

2 Turbine control valve fast > 40% turbine / enerator A or C
closure (9) Ioadmismatch(g0)

closure (9)p valve
Turbine sto i 10% valve closure A or C2

2 Turbine EHC control fluid > 900 psig A or C
low pressure (9)

~

,
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'

TABLE 3.1-4

NOTES FOR TABLES 3.1-1, 3.1-2 AND 3.1-3

'l. There shall be two operable trip systems or one operable ar.d one tripped system for
each function.

2. If the first column cannot be met for one of the trip systems, that trip system
shall be tripped. If the first column cannot be met for both trip systems, the
appropriate actions listed below shall be taken:

A. Initiate insertion of operable rods and complete insertion of all operable rods

within 4 hours.

B. Reduce power level to IRM range and place mode switch in the Startup/ Hot
Standby position within 8 hours.

C. Reduce turbine load and close main steamline isolation valves within 8 hours.

3. An APRM will be considered inoperable if there are fewer than 2 LPRM. inputs per
level or there are less than 50% of the normal complement of LPRM's to an APRM.

4. Permissible to bypass, with control rod block for reactor protection system reset in
refuel and shutdown positions of the reactor mode switch. *

5. Not required to be operable when primary containment integrity is not required.

6. The design permits closure of any one line without a scram being initiated.

7. Automatically bypassed when reactor pressure is < 1060 psig.

8. The +8-inch trip point is the water level as measured by the instrumentation outside
the shroud. The water level inside the shroud will decrease as power is increased
to 100% in comparison to the level outside the shroud to a' maximum of 7 inches.
This is due to the pressure drop across the steam dryer. Therefore, at 100% power,
an indication of +8 inch water level will actually be +1 inch inside the shroud. 1

inch on the water level instrumentation is 1 504" above vessel zero. (See Bases
3.2). '

9. Permissible to bypass when first stage turbine pressure is less than that which
corresponds to 45% rated steam flow. (< 400 psi)

10. Trips upon actuation of the fast-closure solenoid which trips the turbine control )
valves.

'

11. The APRM downscale trip function is automatically bypaised when the IRM
instrumentation is operable and not high.

12. Channel shared by the reactor protection and containment isolation System.
1

I
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TABLE 4.1-1
SCRAM INSTRUMENTATION AND LOGIC SYSTEMS FUNCTIONAL TESTS i

MINIMUM FUNCTIONAL TEST FREQUENCIES FOR SAFETY
INSTRUMENTATION, LOGIC SYSTEMS, AND CONTROL CIRCUITS

Instrument Channel Group 2 Functional Test $ Hinimum Frecuencyi4.1

Mode switch in shutdown A Place mode switch in Each refueling outage
shutdown

Manual scram A Trip channel and alarm Every 3 months j

IRM
High flux C Trip channel and Cefore each startup

alarm (5) and weekly (duringrefueling 6)

Inoperative C Trip channel and alarm Before each startup
and weekly during

~ refuelingI6)

APRM
High flux B Trip output relays (5) Once each week
Inoperative B Trip output relays Once each w0ek
Downscale B Trip output relays (5) Once each week
High flux 157. C Trip output relays (5) Before each st'artup

and weekly during
refueling (6)

High reactor pressure A Trip channel and alarm (1)

High drywell pressure A Trip channel and alarm (1)

Peactor low water B (8) (1)
level (2)

High water level in A Trip channel and alarm Every 3 months
scram (9) discharge
volume (thermal and
dp switches)

Turbine condenser low A Trip channel and alarm (1)
vacuum

Main steamline high B Trip channel and alarm (5) once each week
radiation (2)

Main steamline isolation A Trip channel ano alarm (1)
valve closure

Turbine control valve fast A Trip channel and alarm (1)
closure

lurbine stop valve closure A Trip channel and alarm t1)

Turbine EHC control fluid A Trip channel and alarm (1) I

low pressure i
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TABLE 4.1-1 (Cont'd)

Notes:

1. Initially once per month until exposure hours (M as defined on Figure 4.1-1) are 2.0
5X 10 ; thereafter, according to Figure 4.1-1 with an interval not less than

month nor more than 3 months. The compilation of instrument failure rate data may
include data obtained from other boiling water reactors for which the same design
Instrument operates in an environment similar to that of Quad-Cities Units I and 2.

2. An instrument check shall be performed on low reactor water level once per day and
on high steamline radiation once per shift.

3. A description of the three groups is includeo in the bases of this specification.

4 Functional tests are not required when the systems are not required to be operable
or are tripped. If tests are missed, they shall be performed prior to returning the
systems to an operable status. <

5. This instrumentation is exemoted from the in'strument functional test definition (1.0
Definition F). This instrument functional test will consist of injecting a
simulated electrical signal into the measurement channels.

6. Frequency need not exceed weekly.

7. A functional test of the logic of each channel is performed as indicated. This
coupled with placing the mode switch ir. shutdown each refueling outage constitutes a
logic system functional test of the scram system.

8. A functional test of the master and slave trip units is required monthly. A
calibration of the trip unit is to be performed concurrent with the functional
testing.

9. Only the electronics portion of the thermal switches will be tested using an
electronic calibrator during the three month test. A water column or equivalent
will be used to test the dp switches.

.
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TABLE 4.1-2

SCRAM INSTRUMENT CALIBRATION
J|

MINIMUM CALIBRATION FREQU'NCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS i

Instrument Channel Group C Calibration Standard $ Minimum Frequency 9.1

|Htgh flux IRM C Comparison to APRM after Everyconjrolled
heat balance shutdown ( )

High flux APRM
Output signal B Heat balance Once every 7 days
Flow bias 8 Standard pressure and Refueling outage ,

!voltage source
:

: LPRM B(6) Using TIP system Every 1000 equivalent ,

full power hours |

i

High reactor pressure A Standard pressure source Every 3 meriths
,

High drywell pressur>. A Standard pressure source Every 3 months

Reactor low water lesel B H&ter level C
,

Turbine condenser Ics vtcuum A Standard vacuum source Every 3 months

Main steamline high radiation B Appropriate radiat'on Refueling outage
source (3)

!

Turbine EHC control fluid A Pressure source Every 3 months |

Iow pressure j.

|

Highwater level in scram A Water level Refueling outage |
discharge volume (dp only)

'

Nott'

1. A description of the three groups is included in tha cases of this specificatica.

2. Lalibration tests are not required when the systems are not r; quired to be operable !4

or are tripped. If tests are missed, they shali be performed prior to returning the
systems to an optrable Itatus.

3. A current source provides an instrument channel alignment every 3 months.2

4. Maximum calibrat 'recue .eed nc; ewceed once per week.4

-' trument check and calibration but wiil i5. Response time is ot o'. Meron- -
,

! be checked every r5fue- )&

:i

6. Oces not provide scra r -

,

!
: 7. Trip unit are calibratet w%= t . ently with functional testing.

Transt.u'Mrs arc Wibrateu once ? .i 3 ting cycle.<

i 9673B/0333Z 3.1/4.1-17 Amendment No. ;
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3.2/4.2 PROTECTIVE INSTRUMENTATION

LIMITING CONDITIONS FOR OPERAT:0N SURVEILLANCE REQUIREMENTS

Applicability: Applicability:

Applies to the plant instrumentation Applies to the surveillance requirements
which performs a protective function. of the instrumentation that performs a

protective function.

Objective: Objective:

To assure the operability of protective To specify the type and frequency cf sur-
instrumentation. veillance to be applied to protective

instrumentation.

SPECIFICATIONS

A. Primary Containment Isolation Func- A. Prirrary Contrinment Isolation Func-
tions tions

When primary containment integrity is Instrumentation and logic syste,ms
required, the limiting conditions of snall be functionally tested and cal-
operatien for the instrumentation Ibrated as indicated in Table 4.2-1.
that initiates primary containment
isolation are given in Table 3.2-1.

| B. Core and Containment Cooling Systems - B. Core and Containment Cooling Systems -
Initiation and Control Initiation and Control

The limiting conditions for operation Instrumentation and logic systems
for the instrumentation that shall be functionally tested and
initiates or controls the core and calibrated as '.ndicated in Table
containment cooling systems are given 4.2-1.
in lable 3.2-2. This instrumentation
must be operable when the system (s)
it initiates or controls are required
te be operable as specified in Spect- ;

fication 3.S. j

C. Control Rod Block Actuation C. Control R,od Block Actuation

1. The limiting conditions of oper- Instrumentation and Logic systems
ation for the instrumentation shall be functionally tested and cal-
that initiates control roa block ibrated as indicated in Table 4.2-1.
are given in Table 3.2-3.

,

4
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2. The minimum number of operable
'instrument channels specified in

Table 3.2-3 for the rod block
monitor may be reduced by one in
one of the trip systems for
maintenance and/or testing, pro-
vided that this condition does
not last longer than 24 hours in
any 30-day period. If this

condition exists for more than
24 hours in a 30-day period, the
system shall be tripped.

D. Refueling Floor Radiation Monitors D. Refueling Floor Radiation Monitors

1. Except as specified in Specifi- The two refueling floor radiation
cation 3.2.0.2, the two refuel- monitors shall be functionally tested
ing floor radiation monitors and calibrated as indicated in Table
shall be operable whenever irra- 4.2-1. Reaccor building ventilation
diated fuel or components are isolation and standby gas treatment

!present in the fuel storage pool system initiatloa shall be performad
and during' refueling or fuel at least each operating cycle.
movement operations.

2. One of the two refueling floor
radiation monitors may be inop-
erable for 24 hours. If the
inoperable monitor is not re-
stored to service in this time,
the reactor building ventilation
system shall be isolated and the
standby gas treatment opera +ed
until repairs are Lceplete.

3. The trip setting for the refuel-
ing floor radiation monitors
shall be set at a value of 100
mR/hr.

4. Upon loss of both refueling
floor radiation monitors while
in use, the reactor building
ventilation system shall be iso- i

lated and the standby gas treat-
ment operated. .

I

|

0674B/0333Z 3.2/4.2-2 Amendment No

1



.

t

OUAO-CITIES
OPR-29

E. Postaccident Instrumentaticn E. Postaccident Instrumentation

The limiting conditions for operation Postaccident instrumentation shall be
for the instrumentation which is read functionally tested and calibrated as
out in the control room, required for indicated in Table 4.2-2.
postaccident monitoring are given in
Table 3.2-4

F. Control Room Ventilation System F. Control Room Ventilation System Iso-
Isolation lation

1. The control room ventilation 1. -Surveillance for instrumentation
systems are isolated from which-initiates isolation of
outside air on a signal of high control room ventilation shall
drywell pressure, low water be as specified in Table 4.2-1.

| level, high main steamline flow.
- high toxic gas concentration,

hign radiation in either of the
reactor building ventilation
exhaust ducts, or manually.
Limiting conditions for
operation shall be as indicated
in Table 3.2-1 and Specification
3.2.H. and 3.2.F.2. -

2. The toxic gas detection 2. Manual isolation of the control
instrumentation shall consist of room ventilation system shall be
a chlorine, ammonia, and sulphur demonstrated once every
dioxide analyzer with each trip refueling outage.
setpoint set at:

a. Chlorine concentration
1 5 ppm.

b. Ammonia concentration
1 50 ppm.

c. Sulphur dioxide
concentration i 3 ppm.

The provisions of Specification
3.0.A. are not applicable. .

!

:

.
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G. Radioactive Liquid Effluent Instru- G. Radioactive Liquid Effluent Instru-

mentation mentation

The effluent monitoring instrumenta- Each radioactive liquid effluent mon-
tion shown in Table 3.2-5 shall be itoring instrument shown in Taole
operable with alarm setpoints set to 4.2-3 shall be demonstrated operable
ensure that the limits of Specifi- by performance of the given source
cation 3.8.8 are not exceeded, The check, instrument check, calibration,
alarm setpoints shall be determined and functional test operations at the

in accordance with the 00CM. frequencies shown in Table 4.2-3.,

1. With a radioactive-liquid ef-
fluent monitoring instrument
alarm / trip setpoint less con-
servative than required, without
delay suspend the release of ra-
dioactive liquid effluents moni-
tored by the affected instru-
ment, or declare the instrument
inoperable, or change the set-
point so it is acceptably con-
servative.

'

2. With one or more radioactive 11-
quid effluent monitoring instru-
ments inoperable, take the ac-
tion shown in Table 3.2-5.
Exert best efforts to return the
instrument to operable status
within 30 days and, if unsuc-
cessful, explain in the next

Semi-Annual Radioactive Effluent
Release Report why the inoper-
ability was not corrected in aJ

timely manner. Tnts is in lieu
of an LER.

3. In the event a limiting condi- -

tion for operation and associ-
ated action requirements cannot
be satisfied because of circum-
stances in excess of those ad-
dressed in the specifications,
provide a 30-day written report
to the NRC, and no changes are
required in the operational *

conditten of the plant, and this
does not prevent the plant from
entry into an operational mode.

0674B/03332 3.2/4.2-4 Amendment No.
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H. Radioactive Gaseous Effluent Instru- H. Radioactive Gaseous Effluent Instru-
mentation mentation

The effluent monitoring instrumenta- Each radioactive gateous radiation
tion shown in Tabic 3.2-6 shall be monitoring instrument in Table 4.2-4
operable with alarm / trip setpcints shall be demonstrated operable by
set to ensure that the limits of Spe- performance of the given source
cification 3.8.A are not exceeded, check, instrument check, calibration,

The alarm / trip setpoints shall be and functional test operations at the

determined in accordance with the frequency shown in Table 4.2-4.
00CM.

1. With a radioactive gaseous ef-
fluent monitoring instrument
alarm / trip set point less con-
servative than required, without
delay suspend the release of ra-
dioactive gaseous effluents mon-
itored by the affected instru-
ment or declare the instrument
troperable, or change the set-
point so it is acceptably con-
servative.

2. With one or more radioactive
gaseous effluent monitoring
instruments inoperable, take the

action shown in Table 3.2-6.
Exert best efforts to return the
instrument to operable status
within 30 days and, if unsuc-

,

cessful, explain in the next

Semi Annual Radioactive Effluent
Release Report why the inoper-

'ability was not corrected in a
timely manner. This is in lieu
of an LER.

3. In the event a limiting condi-
,' tion for operation and assoc'.

ated action requirements cannot
'be satisfied because of circum-

stances in excess of those ad-
dressed in the specifications,
provide a 30-day written report ,

to the NRC and no changes are
required in the operational
condition of the plant, and this
does not prevent the plant from j

entry into an operational mode. !
!
1

|

|

|
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3.2 LIMITING CONDITIONS FOR OPERATION BASES |

In addition to reactor protection instrumentation which initiates a reactor
scram, protective instrumentation has been provided which inttlates action
to mitigate the consequences of accidents which are beyond the operator's
ability to control, or terminates operator errors before they result in
serious consequences. This set of specifications provides the limiting
conditions of operation for the primary system isolation function,
initiation of the emergency core cooling system, control rod block and ,

standby gas treatment systems. The objectives of the specifications are (1) '

to assure the effectiveness of the protective instrumentation when required
by preserving its capability to tolerate a single failure of any component
of such systems even during periods when portions of sut.h systems are out of
service for maintenance and (2) to prescribe the trip settings required to'

assure adequate performance. When necessary, one channel may be made
~

inoperable for brief intervals to conduct required functional tests and
calibrat'ons. Some of the settings on the instrumentation that initiate or |control core and containment cooling have tolerances explicitly stated where
the high or low values are both critical and may have a substantial effect
on safety. It should be noted that the setpoints of other instrumentation,
where only the high or low end of the setting has a direct bearing on
safety, are chosen at a level away from the normal operating range to
prevent inadvertent actuation of the safety system involved and exposure ,to
abnormal situatlens.

Isolation valves are installed in those lines that penetrate the primary
containment and must be isolated during a loss-of-coolant accident so that
the radiation dose limits are not excreded during an accident condition.
Acteation of these valves is initiated by the protective instrumentation
which serves the condition for which isolation is required (this

instrumentation is shown in Table 3.2.1). Such instrumentation must be
a/allable whenever primary containment integrity is required. The objective
is to isolate the primary containment to that the guidelines of 10 CFR 100
are not exceeded during an accident.

The instrumentation which initiates primary system isolation is connected in
'a dual bus arrangemerit. Thus the discussion given in the basis for

Specification 3.1 is applicable here,

The low reactor level instrumentation is set to trip at > 8 inches on the
level instrument (top of active fuel is defined to be 360 inches above
vessel zero) and after allowing for the full power pressure drop across the
steam dryer the low-level trip is at 504 inches above vessel Zero, or 144
inches above the top of active fuel. Retrofit 8x8 fuel has an active fuel

.
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length 1.24 inches longer than earlier fuel designs. However, present trip
setpoints were used in the LOCA analyses *, This trip initiates closure of

Group 2 and 3 primary containment isolation valves but does not. trip the
recirculation pumps (reference SAR Secticn 7.7.2). For a trip setting of

504 inches above vessel zero and a 60-second valve closure time, the valves
will be closed before perforation of the cladding occurs even for the
maximum break: the setting is therefore adequate.

The low low reactor level instrumentation is set to trip when reactor water
level is 444 inches above vessel zero (with top of active fuel defined as
360 inches above vessel zero, -59 inches is 84 inches above the top of
active fuel). This trip initiates closure of Group 1 primary containment
isolation valves (reference SAR Section 7.7.2.2) and also activates the ECC
subsystems. starts the emergency diesel generator, and trips the |
racirculation pumps. This trip setting level was chosen to be high enough
to prevent spurious operation but low enough to initiate ECCS operation and
primary system isolation so that no melting of. the fuel cladding will occur
and so that postaccident cooling can be accomplished and the guidelines of
10 CFR 100 will not be exceeded. For the complete circumferential break of
a 28-inch recirculation line and with the trip setting given above, ECCS
initiation and primary isolation are initiated and in time to meet the above
criteria. The instrumentation also covers the full spectrum of breaks and
meets the above criteria. ;,

The high-drywell pressure instrumentation is a backup to the water level
instrumentation and, in addition to initiating ECCS, it causes isolation of
Group 2 isolation valves. For the breaks discussed above, this
instrumentation wil) initiate ECCS operation at about the same time as the
low low water lev cl instrumentation; thus the results given above are
applicable here also. Group 2 1 solation valves include the drywell vent, |
purge and sump isolation valves. High-drywell pressure activates only these
valves because high drywell pressure could occur as the result of
non-safety-related causes such as not purging the drywell air during
start-up. Total system isolation is not desirable for these conditions, and
only the valves in Group 2 are required to close. The low low water level
instrumentation initiates protection for the full spectrum of
loss-of-coolant accidents and causes a trip of Group 1 primary system
isolation valves.

Venturi tubes are provided in the main steamlines as a means cf measuring
steam flow and also limiting the loss of mass inventory from the vessel
during a steamline break Accident. In addition to monitoring steam ficw,
instrumentation is provided anich Causes a trip of Group I isolation
valves. The primary function of the instrumentation is to detect a break in
the main steamline. thus only Group i valves are closed. For the worst-case
accident. main steamline break outside the drywell,"this trip

Loss of coolant accident analysis for Dresden Units 2 & 3 ana Quad*

Cities Units 1 & 2, NE00-24146A, April, 1979 i

|
1
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setting of 140% of rated steam flow, in conjunction with the flow limiters
and main steamline valve closure, limits the mass inventory loss such that
fuel is not uncovered, fuel temperatures remain less than 1500o F, and
release of radioactivity to the environs is well below 10 CFR 100 guidelines
(reference SAR Sections 14.2.3.9 and 14.2.3.10).

Temperature monitoring instrumentation is provided in the main steamline
tunnel to detect leaks in this area. Trips are provided on this
instrumentation and when exceeded cause closure of Group 1 isolation
valves. Its setting of 200o F is low enough to detect leaks of the order
of 5 to 10 gpm; thus it is capable of covering the entire spectrum of
breaks. For large breaks, it is a backup to high-steam flow instrumentation
discussed above, and for small breaks with the resulting small release of
radioactivity, gives isolation before the gulueilnes of 10 CFR 100 are
exceeded.

High radiation monitors in the main steamline tunnel have been provided to
detect gross fuel failure. This instrumentation causes closure of Group 1

valves, the only valves required to close for this accident. With the
established setting of 7 times normal background and main steamline
isolation valve closure, fission product release is limited so that 10 CFR
100 guidelines are not exceeded for this accident (reference SAR Section
12.2.1.71.

,

Pressure instrumentation is provided which trips when main steamline
pressure drops below 825 psig. A trip of this instrumentation results in
closure of Group 1 isolation valves. In the Refuel and Startup/ Hot Standby
modes this trip function is bypassed. This function is provided primarily
to provide protection against a pressure regulator malfunction which would
cause the control and/or bypass valve to open. With the trip set at 825
psig, inventory loss is limited 50 that fuel is not uncovered and peak
cladding temperatures are much less than 15000 F: thus, there are no
fission products available for release other than those in the reactor water
(reference SAR Section 11.2.3).

The RCIC and the HPCI high flow and temperature instrumentation are provided
to detect a break in their respective piping. Tripping of this

instrumentation results in actuation of the RCIC or of HPC) isolation
valves. Tripping logic for this function is the same as that for the main
steamline isolation valves, thus all sensors are required to be operable or
in a tripped condition to meet single-failure criteria. The trip settings
of 200*F and 300% of design flow and valve closure time are such that core
uncovery is prevented and fission product release is within limits.

.I

!

:
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The instrumentation which initiates ECCS action is arranged in a ;

one-out-of-two taken twice logic circuit. Unlike the reactor scram
circuits, however, there is one trip system associated with each function
rather than the two trip systems in the reactor protection system. The

single-failure criteria are met by virtue of the fact that redundant core
cooling functions are provided, e.g., sprays and automatic blowdown and
high-pressure coolant injection. The specification requires that if a trip
system becomes inoperable, the system which it activates is declared
inoperable. For example, if the trip system for core spray A becomes
inoperable, core spray A is declared inoperable and the out-of-service
specifications of Specification 3.5 govern. This specification preserves
the effectiveness of the system with respect to the single-failure criteria
even during periods when maintenance or testing is being performed.

The control rod block functions are provided to prevent excessive control
rod withdrawal 50 that MCPR does not go below the MCPR Fuel Cladding
Integrity Safety Limit. The trip logic fcr this function is one out of n;
e.g., any trip on one of the six APRM's, eight IRM's, four SRM's will result

,

.

in a rod block. The minimum instrument channel requirements assure
sufficient instrumentation to assure that the single-failure criteria are
met. The minimum instrument channel requirements for the RBM may be reduced
by one for a short period of time to allow for maintenance, testing, or
calibration. This time period is only - 3% of the operating time in a
month and does not significantly increase the risk of preventing an '

inadvertent control rod withdrawal.

The APRM rod block function is flow biased and prevents a significant
reduction in MCPR, especially during operation at reduced flow. The APRM
provides gross core protection, i.e., limits the gross withdrawal of control
rods in the normal withdrawal sequence.

In the refuel and startup/ hot standby modes, the APRM rod block function is
set at 12% of cated power. This control rod block provides the same type of
protection in the Refuel and Startup/ Hot Standby modes as the APRM
flow-biased rod block does in the Run mode, i.e., prevents control rod

withdrawal before a scram is reached.

The RBM rod block function provides local protection of the core, i.e., the

prevention of transition boiling in a local region of the core for a single
rod withdrawal error from a limiting control rod pattern. The trip point is

riew biased. The worst-case single control rod withdrawal error is analyzed
for each reload to assure that, with the specific trip settings, rod
withdrawal 15 blocked before the MCPR reaches the fuel cladding integrity
safety limit.

.
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Below 30% power, the worst-case withdrawal of a single control rod without :

rod block action will not violate the fuel cladding integrity safety limit. '

Thus the RBM red block function is not required below this power level. i

!

The IRM block function provides local as well as gross core protection. The

scaling arrangement is such that the trip setting is less than a factor of
10 above the indicated level. Analysis of the worst-case accident results
in rod block action before MCPR approaches the MCPR fuel cladding integrity
safety limit.

A downscale indication on an APRM is an indication the instrument has failed
or is not sensitive enough. In either case the instrument will not respond

to changes in control rod motion, and the control rod motion is thus
prevented. The downscale trips are set at 3/125 of full scale.

The SRM rod block with 1 100 CPS and the detector not full inserted assures
that the SRM's are not withdrawn from the core prior to commencing rod r

withdrawal for startup. The scram discharge volume high water level blo;k ,

iprovide annunciation for operator action., The alarm setpoint has been
selected to provide adequate time to allow determination of the cause of
level increase and corrective action prior to automatic scram initiation.

For effective emergency core cooling for small pipe breaks the HPCI system
must function since reactor pressure does not decrease rapidly enough to *
allow either core spray or LPCI to operate in time. The automatic pressure
relief function is provided as a backup to the HPCI in the event the HPCI
does not operate. The arrangement of the tripping contacts is such as to
picvide this function when necessary and minimize spurious operation. The
trip settings given in the specification are adequate to assure the above |
criteria are met (reference SAR Section 6.2.6.3). The specification :

'preserves the effectiveness of the system during periods of maintenance,
testing or calibration and also minimizes the risk of inadvertent operation,
i.e., only one instrument channel out of service.

i Two radiation monitors are provided on the refueling floor which initiate
isolation of the reactor building and operation of the standby gas treatment
systems. The tric logic is one out of two. Trip settings of 100 mR/hr for !i

the monitors on the refueling floor are based upon initiating normali

ventilation isolation and standby gas treatment system operation so that
none of the activity released during the refueling accident leaves the

j reactor buildi.:q via the normal ventilation stack but that all the activity
i

; 15 processed by the standby gas treatment system.
>

,

.

(

l

| |
'

!
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The instrumentation which is provided to monitor the postaccident condition
is listed in Table 3.2-4. The instrumentation listed and the limiting
conditions for operation on these systems ensure adeq'Jate monitoring of the
containment following a loss-of-coolant accident. Infor.'ation from this
Instrumentation will provide the operator with a detailed knowledge of the
conditions resulting from the accident; based on this information he can
make logical decisions regarding postaccident recovery.

The specifications allow for postaccident instrumentation to be out of
service for a period of 7 days. This period is based on the fact that
several diverse instruments are available for guiding the operator should an
accident occur, on the low probability of an instrument being out of service
and an accident occurring in the 7-day period, and on engineering judgment.

The normal supply of air for the control room ventilation system Trains "A"
and "B" is outside the service building. In the event of an accident, this

source of air may be required to be shut down to prevent high doses of
radiation in the control room. Rather than provide this isolation function
on a radiation monitor installed in the intake air duct, signals which
indicate an accident, i.e., high drywell pressure, low water level, main
steamline high flow, or high radiation in the reactor building ventilation |
duct, will cause isolation of the intake air to the control room. The above
trip signals result in immediate isolation of the control room ventilation
system and thus minimize any radiation dose. Manual isolation capability is
also provided. Isolation from high toxic chemical concentration has been
added as a result of the "Control Room Habitability Study" submitted to the
NRC in December 1981 in response to NUREG-0737 Item 111 0.3.4. As explained
in Section 3 of this study, ammonia, chlorine, and sulphur dioxide detection
capatility has been provided. The setpoints chosen for the control room
ventilation isolation are based on early detection in the outside air supply
at the odor threshold, so that the toxic chemical will not achieve toxicity
limit concentrations in the Control Room.

The radioactive liquid and gaseous effluent instrumentation is provided to
monitor the release of radioactive materials in liquid and gaseous effluents
during releases. The alarm setpoints for the instruments are provided to
ensure that the alarms will occur prior to exceeding the limits of 10 CFR 20

1

.

4

i

1

i

1
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; 4.2 SURVEILLANCE REQUIREMENTS BASES |
,

The instrumentation listed in Table 4.2-1 will be functionally tested and*

calibrated at regularly scheduled intervals. Although this instrumentation
is not generally considered to be as important to plant safety as the,

reactor protection system, the same design reliability goal of 0.99999 is
generally applied for all applications of one-out-of-two taken twice logic.
Therefore, on-off sensors are tested once every 3 months and bistable trips
associated with analog sensors and amplifiers are tested once a week.

Those instruments which, when tripped, result in a rod block have their
contacts arranged in a one-out-of-n logic, and all are capable of being
bypassed. For such a tripping arrangement with bypass capability provided,
there is an optimum test interval that should be maintained in order to
maximize the reliability of a givei1 channal (Reference 1). This takes
account of the fact that testing degrades reliability. The optimum intetrval
between test is approximately given by:

1=/W
r"

where:

1= the optimum interval between tests,
'

t= the time the trip contacts are disabled from performing their function i

while the test is in progress, and
,

r= the expected fd lure rate of the relays.
.

L

To test the trip relays requires that the channel be bypassed, the test
made, and the system returned to its initial state. It is assumed this task
requires an estimated 30 minutes to complete in a thorough and workmanlike
manner and that the relays have a failure rate of 10-6 failures per hour.
Using this data and the above operation, the optimum test interval is:

i = /2(0.5) = 1 x 103 hours
10-0

- 40 days

For additional margin a test interval of once per month will be used
initially. ;4

|.

The sensors and electronic apparatus have not been included here, as these i

are analog devices with readouts in the control room, and the sensors and
electronic apparatus can be checked by comparison with other like
instruments. The checks which are made on a daily basis are adequate to
assure operability of tne sensors and electronic apparatus, and the test I

interval given abcVe provide, for optimum testing of the relay circuits. |

|
|

|
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The above calculated test interval optimizes each individual channel,
considering it to be independent of all others. As an example, assume that
there are two channels with an individual technician assigned to each. Each
technician tests his channel at the optimum frequency, but the two
technicians are not allowed to communicate so that one can advise the other
that his channel is under test. Under these conditions, it is possible for
both channels to be under test simultaneously. Now assume that the
technicians are required to communicate and that two channels are never
tested at the same time.

Forbidding simultaneous testing improves the availability of the system over
that which would be achieved by testing each channel independently. These
one-out-of-n trip systems will be tested one at a time in order to take
advantage of this inherent improvement in avallability.

Optimizing each channel independently may not truly optimize the system
considering the overall rules of system operation. However, true system
optimization is a complex problem. The optimums are broad, not sharp, and
optimizing the individual channels is generally adequate for the system.

The formula given above minimizes the unavailability of a single channel
which must be bypassed during testing. The minimization of the
unavailability is illustrated by curve 1 gf Figure 4.2-1, which assumes that |
a channel has a failure rate of 0.1 x 10-0/ hour and 0.5 hour is required
to test it. The unavailability is a minimum at a test interval 1, of 3.6 x
103 hours.

If two similar channels are used in a one-out-of-two configuration, the test
interval for minimum availability changes as a function of the rules for
testing. The simplest case is to test each one independent of the other.
In this case, there is assumed to be a finite probability that both may be
bypassed at one time. This case is shown by curve 2. Note that the
unavailability is lower, as expected for a redundant system, and the minimum
occurs at the same test interval. Thus, if the two channels are tested
independently, the equation above yields the test interval for minimum
unavailability.

A more usual case is that the testing is not done independently. If both
channels are bypassed and tested at the same time, the result is shown in
curve 3. Note that the minimum occurs at about 40,000 hours, much longer l

than for Cases 1 and 2. Also, the minimum is not nearly as low as Case 2,
which indicates that this method of testing does not take fu'l advantage of
the redundant channel. Bypass'ng both channels for simultaneous testing
should be avoided.

The most likely case would be to stipulate that one channel be bypassed, ,

'tested, and restored, and then immediately following the second enannel be
bypassed, tested, and restored. This is shown by curve 4 Note that there :

<4 is not true minimum. The curve does have a definite knee, and very little i

reduction in system unavailability is achieved by testing at a shorter i
interval than computed by the equation for a single cht ael.

'

i
1
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The best test procedure of all those examined is to perfectly stagger the
tests. This is, if the test interval-is 4 months, test one of the other
channels every 2 months. This is shown in curve 5. The difference between
Cases 4 and 5 is negligible. There may be other arguments, however, that
more strongly support the perfectly staggered tests, including reductions in
human error.

The cenclusions to be drawn are these:

a. A one-out-of-n system may be treated t.5e same as a single channel
in terms of choosing a test interval,

b. More than one channel should not be bypassed for testing at any
one time. 1

Reactor water level instruments 1-263-73A & B, HPCI high steam flow
instruments 1-2389A-0, and HPCI steam line low pressure instruments 1-2352 &
2353 have been modified to be analog trip systems. The analog trip system
consists of an analog sensor (transmitter) and a master / slave trip unit
setuD which ultimately drives a trip relay. The frequency of calibration .

and functional testing fo- instrument loops of the analog trip system has !
!been established in Licensing Topical Report NEDO-21617-A (December 1978),

With the one-out-of-two-taken-twice logic, NEDO-21617-A states that each
trip unit be subjected to a calibration / functional test frequency of one '
month. An adequate calibration / surveillance test interval for the
transmitter is once ptr operating cycle,

The radiation monitors in the ventilation duct and on the refueling floor
which initiate building isolation and standby gas treatment operation are
arranged in two one-out-of two logic systems. The bases given above for the
rod blocks apply here also and were used to arrive at the functional testing
fre%ency.

,

Based on experience at Dresden Unit I with instruments of similar design, a |
testing interval of once every 3 months has been found to be adequate.

|

The automatic pressure relief instrumentation can be considered to be a
one-out-of-two logic system, and the discussion abon acclies to it also.

The instrumentation which is required for the Dostaccident condition will be
tested and calibrated at regularly scheduled intervals. The basis for the
calibration and testing of this instrumentation is the same as was_ discussed
above for the reactor protection system and the emergency core cooling
systems. |

References
,

|

1. B. Epstein and A. Shlff, "Improving Availability and Read ness of Field
Equipment Through Periodic Inspection". UCRL-50451, Laurence Radiation
Laboratory, p 10. Equation (24), July 16,1968 4
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tTASLE 3.2-1
,

INSTRUMENTATION THAT INITIATES PRIMARY CONTAINMENT ISOLATION FUNCTIONS

Minimum Number
of Operable or
Tripped
Instrumen
ChannelsU{ Instruments Trio level Setting ActionW

4 Reactor low water [5] >144 inches above top of A

active fuel *

4 . Reactor low low water >84 inches above top of A

active fuel *'

4 High drywell pressure (5) 12.5 psig (3) A

16 High flow main steamline(53 1140% of rated steam flow B
,

16 High temperature main 12000 F B
*

steamline tunnel

4 High radiation mein <7 x normal rated power B

steamline tunne1L61 background

4 Low main steam pressureC41 >825 psig B

4 High flow RCIC steamline (300 % of rated steam C
71ow(7);

1 000 F C216 RCIC turbine area high
temperature

4 High flow HPCI steamlinc (300% of rated steam D

flow (7)

16 HPCI area high temperature 12000 F 0

Notes
.

1, Whenever primary Containment integrity is required, there shall be two
operable or tripped systems for each function, except for low pressure main
steamline which only need be available in the Run position,

0674B/0333Z 3,2/4,2-15 Amendment No,
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2. Action, if the first column cannot be met for one of the trip systems, that trip
system shall be tripped.

If the first column cannot be met for both trip systems, the appropriate actions
listed below shall be taken.

A. Initiate an orderly shutdown and have the reactor in Cold Shutdown
condition in 24 hours.

B. Initiate an orderly load reduction and have reactor in Hot Standby within 8
hours.

C. Close isolation valves in RCIC system.

D. Close isolation valves in HPCI subsystem.
'

3. Need not be operable when primary containment integrity is not required.

4. The isolation trip signal is bypassed when .the mode switch is in Refuel or
Startup/ Hot Standby.

,

5. The instrumentation also isolates the control room ventilation system, i

6. This signal also automatically closes the mechanical vacuum pump discharge 11ne
isolation valves.

7. Includes a time delay of 3 i t i 10 seconds.

Top of active fuel is defined as 360" above vessel zero for all water levels*

used in the LOCA analysis (see Bases 3.2). |

|

.

I
1

l

|
., *

|
'

|i

!
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TABLE 3.2-2

INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS
#

Minimum Number of
Operable or Tripped
Instrument
ChannelsLl_l Trio Function Trio level Setting Remarks

4 Reactor low low >84 inches (+ 4 1. In conjunction with low,-
water level inches /-0 inch) reactor pressure initiates

above top of core spray and LPCI.
active fuel * 2. In conjunction with high-

drywell pressure 120-second
time delay and low-pressure
core cooling interlock initi-
ates auto blowdown.

3. Initiates HPCI and RCIC.
4. Initiates starting of diesel

generators.

4C43 High-dryw[43,[33 12.5 psig 1. Initiates core spray, LPCI,fll
pressure HPCI, and SBGTS. |

*

2. In conjunction with low low
water level, 120-second time

delay, and low-pressure core
cooling interlock initiates
auto t, lowdown.

3. Initiates starting of diesel
generators.

4. Initiates isolation of;'
control room ventilation.

;

2 Reactor low 300 psigip1350 psig 1. Permissive for opening core
pressure spray and LPCI admission

valves.a

2. In conjunction with low low
reactor water level initiates !
core spray and LPCI.

Containment spray Prevents inadvertent coeration;

1 interlock of containment spray during
,

|

i ace,ident conditions. j

2[[33
2/3 core height >2/3 core heightj

4 3] containment 0.5 psig101 5 psig1
] high pressure

1 20 seconds In conjunction with low low12 Timer auto
blowdown reactor water level, high-drywell

pressure, and low-pressure core
l * Top of active fuel is defined at 360'' above cooling interlock initiates auto

vessel zero for all water levels used in the blon-down.
1 LOCA analysis

0674B/03332 3.2/4.2-17 Amendment No.
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TABLE 3.2-2 (Cont'd) |

Minimum Number of
Operable or Tetpped :

Instrument
Channelsill Trio Function Trio Level Settina Remarks >

>
'

4 Low-pressure 100 psigip1150 psig Defers APR actuation pending ,
core cooling pump confirmation of low-pressure |

.

discharge pressure core cooling system
operation.

2/ BUS (5) Undervoltage on 3045 5% volts 1. Initiates starting of

emergency buses diesel generators.
2. Permissive for starting

ECCS
pumps.

3. Removes nonessential
loads
from buses. |

4. Bypasses degraded
voltage timer.

2[53/ BUS Degraded Voltage 3840 volts : 2% initiates alarm and picks up

on 4 KV Emergency with 5 + 5% minute time delay relay. Diesel
Buses time deTay and 7 : Generator picks up load if

20% second inherent degraded voltage not
time delay corrected after time delay.

.

NOTES

1, for all positions of the reactor mode selector switch (except for the
containment interlock) whenever any ECCS subsystem is required to be
operable, there shall be two operable trip systems. If the first column"

cannot be met for one or both of the trip systems, the systems actuated shall
be declared inoperable and Specifications 3.5 or 3.9 shall govern.

;

2 Need not be operable when primary containment integrity is not required.

3. If an instrument is inoperable, it shall be placed (or simulated) in the

tripped condition so that it will not prevent containment spray.

4 There are a total of eight hiJh drywell pressure sensors. Four are used for
core spray and LPCl initiation, and four are used for HPCI and auto blowdown |

lInitiation. This specification applies to each set of four sensors,

5. With the number of operable channels one less than the total number of f
channels, operation may proceed until performance of the next required ;

functional test, provided the inoperable channel is placed in the tripped '

condition within one hour.

06748/03332 J.2/4.2-18 Amendm:nt No. '
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TABLE 3.2-3

INSTRUMENTATION THAT INITIATES R00 BLOCK

Minimum Number
of Operable or
Tripped Instrument
Channels per >

Trio System Il.1 Ins trumerit Trio level Setting

2 APRM upscale (flow blas)(7} 1(0.58Ho + 50] FRp (2) ,

MFLPD

2 APRM upscale (Refuel ar:' 112/125 full scale
Startup/ Hot Standby mode)

2 APRM downscaleC73 23/125 full scale

1 Rod block monitor upscale (flow <0.65Wo + 43(2)
bias)C73

-

:

1 Rod block monitor downscaleC73 13/125 fell scale
-

3 IRM downscale(3) [8] 13/125 full scale

3 IRM upscale [8] 1 08/125 full scale1

2[53 SRM detector not in Startup 22 feet below core centerline
position (43

3 IRM detector ngt in Startup 22 feet below core center 1tne
position (8J

2C5) (6) SRM upscale 1105 counts /sec

2(5) SRM downscale C9} 202 counts /sec1
j

1 (per bank) High water level in scram 1 25 gallons (per bank)
discharge volume (50V)

'

1 50V high water level scram NA .

trip bypassed !
t

I
!

|
1

'
>

! 06748/0333Z 3.2/4.2-19 Amendment No.
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TABLE 3.2-3 (Con't) |
,

Notes I

1. For the Startup/ Hot Standby and Run positions of the reactor mode selector
switch, there shall be two operable or tripped trip systems for each function
except the SRM rod blocks. IRM upscale and IRM downscale need not be optrable
in the Run position. APRM downscale APRM upscale (flow biased), and RBM
downscale need not be operable in the Startup/ Hot Standby mode. The RBM
upscale need not be operable at less than 30% rated thermal power. One channel
may be bypassed above 30% rated thermal power provided that a limiting control
rod pattern does not exist. For systems with more than one channel per trip
system, if the first column cannot be met for one of the two trip system $. this
condition may exist for up to 7 days provided that during that time the
operable system is functionally tests 1 immediately and daily thereafter; if
this condition lasts longer than 7 da'ys the system shall be tripped. If the
first column cannot be met for both trip systems, the systems shall be tripped.

2. Ho is the percent of drive flow required to produce a rated core flow of 98
million Ib/hr. Trip level setting is in percent of rated power (2511 MWt).

3. IRM downscale may be bypassed when it is on its lowest range.
,

4. This function is bypassed when the count rate is 2 100 CPS.

5. One of the four SRM inputs may be bypassed.

6. This SRM function may be bypassed in the higher IRM ranges (ranges 8, 9, and
10) when the IRM upscale rod block is operable.

7. Not required to be operable while performing low power physics tests at
atmospheric pressure during or after refueling at power levels not to exceed
SMWt.

'

'

8. This IRM function occurs when the reactor mode switch is in the Refuel or
Startup/ Hot Standby position.

9. This trip is bypassed when the SRM is fully inserted.

|

.

1

0674B/0333Z 3.2/4.2-20 Amendment No.
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TABLE 3.2-4

! POSTACCIDENT MONITORING INSTRUMENTATION REQUIREMENTSC23
J

Minimum Instrument
Number of Readout

Location Number
Operggeghan-nelst CI Parameter Unit 1 Provided Range

1 Reactor pressure 901-5 1 0-1500 psig
2 0-1200 psig

1 Reactor water level 901-3 2 -243 inches +57
inches

. i

1 Torus water temperature 901-21 2 0-2000 F

1 Torus air temperature 901-21 2 0-6000 F

lorus water level 901-3 1 -5 inches +5
indicator inches ;

(narrow range)
2[6] Torus water level 901-3 2 0-30 feet

indicator (wide range)
| Torus water level 1 18 inch range

i
_,s_ight glass (narrow range)

l 1 Torus pressure 901-3 1 -5 inches Hg to
.

'

5 psig

2 Orywell pressure 901-3 1 -5 inches Hg to
5 psig
-10 inches Hg to
70 psig

2 0 to 250 psig

2 Orywell temperature 901-21 6 0-6000 F

2 Neutron monitoring 901-5 4 0.1-108 CPS |

2C43 Torus to drywell 2 0-3 psid |
differential pressure

' IC83 Orywell Hydrogen 901-55, 56 2 0-47.
concentration

j 2C73 Oryws11 radiation 901-55, 56 2 1 to 108 R/*-
moniter'

l
,

0674B/0433Z 3.2/4.2-21 Amendment No.
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TABLE 3.2-4 (Cont'd) |

Minimum Instrument
Number of Readout

Location Number o

leghan-Opergt J II Parameter Unit 1 Provided Rangenels

Main Steam RV posi- 901-21 1 per NA

tion, acoustic monitor valve

Main Steam RV posi- 901-21 1 per 0-6000F
tion, temperature monitor valve '

J
_

lain Steam SV post- 901-21 1 per NA

tion, acoustic monitor valve +

Main Steam SV post- 901-21 1 per 0-600of
tion, temperature monitor valve

_

.

Notes
,

1. Instrument channels required during power operation to monitor postaccident
conditions.

$, 2. Provisions are made for local sampling and monitoring of drywell atmosphere.

3. In the event any of the instrumentation becomes inoperable for more than 7
days during reactor operation, initiate an orderly shutdown and be in the 7

cold shutdown condition within 24 hours. See notes 4, 5, 6, 7 and 8 for !

exceptions to this requirement. j
,

;
4 From and after the date that one of these parameters is reduced to one'

indication, continued operation is not permissible beyond thirty' days unless I
such instrumentation is sooner made operable. In the event that all

; indication of these parameters is disabled and such indication cannot be
restored in six (6) hours, an orderly shutdown shall be initiated and the

1 reactor shall be in a cold shutdown condition in twenty-four (24) hours.

5. If the number of position indicators is reduced to one incication on one or
more valves, continued operation is permissible; he).ever, if the reactor is!

in a cold shutdown condition for longer than 72 hours, it may not be started;

; up until all position indication is restored. In the event that all
position indication is lost on one or more valves and such indication cannot
be restored in 30 days, an orderly shutdown shall be initiated, and the'

reactor shall be depressurized to less than 90 psig in 24 hours.

t I

l 0674B/03332 3.2/4.2-22 Amendment No. i
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TABLE 3.2-4 (Cont'd)

6. From and af ter the date that this parameter is reduced to either ons
narrow-range indicatian or one wide-range indication, continued reactor
operation is not permissible beyond 30 days unless such instrument is sooner
made operable. In the event that either all narrow-range indication or all
wide-range indication is disabled, continued reactor operation is not
permissible beyond 7 days unless such in'struments are sooner made operable.
In the event that all indication for this parameter is disabled, and such 4

indication cannot ba restored in 6 hours, an orderly shutdowa shall be
initiated and the reactor shall be in a cold shutdown condition in 24 hours.

7. With less than the minimum number of operable channels, initiate the
pre-planned alternate method of monitoring this parameter within 72 hours,
and:

a. either restore the inoperaLle channel (s) to operable status within 7
days of the event, or

b, prepare and submit a special report to the NRC within 30 days following
the event, outlining the action taken, the cause of the inoperability,
and the plans and schedule for restoring the system to operable status.

8. From and after the date that one of the drywell hydrogen monitors becomes'
inoperable, continued reactor operation is permissible.

a. If both drywell hydrogen monitors are inoperable, continued reactor
operation is permissible for up to 30 days provided that during this
time the HRSS hydrogen monitoring capability for the drywell is operable,

b. If all drywell hydrogen monitoring capability is lost, continued reactor
operation is permissible for up to 7 days.

,

.

0674B/0333Z 3.2/4.2-23 Amendment No.
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1ABLE 3.2-5

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION ,

f

Minimum No.
of Operable Total No.
Channels of Channels Parameter Action 1.1.1

1 1 Service Water A
'

Effluent Gross
Activity Honitor*

1 1 Liquid Radwaste C
Effluent Flow
Rate Monitor -

1 1 Liquid Radwaste B

Effluent Gross
Activity Monitor

-

4

Notes

Action A: With less than the minimum number of operable channels, relaases via
this pathway may continue, provided that at least once per 12 hours ;

grabsamplesarecollectedandanalyzedforbetaorgammaactivityat !
Ian LLO of less than or equal to 10- UC1/ml.

Action 8: With less than the minimum number of operable channels, effluent
releases via this pathway may continue, provided that prior to
initiating a release, at least 2 Independent samples are analyzed in ,

accordance wtth Specification 4.8.B.1, and at least 2 members of the I
facility staff independently verify the release calculation and j
discharge valving. Otherwise, suspend release of radioactive .

effluents via this pathway. )
Action C: With less than the minimum number of operable channels, releases via

this pathway may continue, provided the flow rate is estimated at i

least once per 4 hours during actual releases. Pump curves may be !

utilized to estimate flow. '
.

|
I
l:

i

,

06748/0333Z 3.2/4.2-24 Amendment No.
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TABLE 3.2-6

RADI0 ACTIVE GASEOUS EFFLUENT HONITORING INSTRUMENTAf!0N

t

Minimum No.
Total No.

ofOperably1Channels i_ of Channels Parameter Action _[[1

1 2 SJAE Radiation 0
Honitors

1 2 Main Chimney Noble A

Gas Activity Monitor

1 1 Main Chimney Iodine C
; Sampler

1 1 Main Chimney C ,

Particulate Sampler
,

1 1 Reactor Bldg. Vent B
,

Sample.
Flow f;.4 Honitor,

!
'

1 1 Reactor Bldg. Vent C
Iodine Sar pier

1 1 Reactor Bldg. Vent C
Particulate Sampler

1 1 Main Chimney Sampler B .

Flow Rate Monitor )

| 1 1 M:In Chimney Flow B

Ra's Monitor

1 2 Reactor Bldg. Vent E

Noble Gas Monitor

1 1 Main Chimney F !
High Range Noble |i

Gas Monitor
.

Notts

(1) For SJAE monitors, applicable during SJAE operation. For other
instrumentation, applicabic at all times.

(2) Ac';8cn A: With the number of operable channels less than the minimum

| requirement, effluent releases via this pathway may continue,
j provided grab samples are taken at least once per B hour shift

and these samples are analyzed within 24 hours.

06748/03332 ' 2/4.2-25 Amendment No...
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TABLE 3.2-6 (Con't)

!

Action 8: With the number of operable channels less than the minimum
.equired, effluent releases via this pathway may continue
provided that the flow rate is estimated at least once per 4

'hours.

Action C: With less than the minimum channels operable, effluent releases
via this pathway may continue provided samples are continuously
collected with auxiliary sampling equipment, as required in Table
4.8-1.

4 Action 0: With less than the minimum channels operable, gases from the main
condenser off gas system may be released to the environment for
up to 72 hours provided at least one chimney monitor is operable;

,

otherwise, be in hot stand-by in 12 hours.

Action E: With less than the minimum channels operable, immediately suspend
release of radioactive effluents viA this pathway.

Action F: With less than the minimum channels operable, initiate the

preplanned alternate method of monitoring the , appropriate
parameter (s) within 72 hours, and:

,

(1) either restore the inoperable channel (s) to operable status r
within 7 days of the event, or i

(2) prepare and submit a Special Report to the Commission within |
30 days following the event outlining the action taken, the
cause of the inoperability and the plans and schedule for
restoring the system to operable status.

,

I
;-

,

|

| ,

! !

|

0674B/C3332 3.2/4.2-26 Amendment No.
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TAS:.E 4.2-1

MINIMUM TEST AND CALIBRATION FREQUENCY FOR CORE AND
CONTAINMENT COOLING SYSTEMS INSTRUMENTATION, ROC BLOCKS, AND ISOLATIONS(7)

Instrument
Instrument Functjgnal Instrument
Channel Te,s,t_U ) Calibration (2) Check (2)

ECCS Instrumentation
1. Reactor low-low water level (1) Once/3 months Once/ day
2. Drywell high pressure (1) Once/3 months None
3. Reactor low pressure (1) Once/3 months None
4. Containment spray interlock

a. 2/3 core height (1) (10) (10) None.

b. Containment pressure (1) Once/3 months None
5. Low pressure core cooling (1) Once/3 months None

pump discharge
6. Undervoltage 4-kV essential Refueling outage Re"ueling outage None
7. Degraded voltage Refueling (8) Refueling outage Once/ month

4-kv essential buses outage

Rod Blocks '

l. APRM downscale (1) (3) Once/3 months None
2. APRM flow variable (1) (3) Refueling outage None
3. IRM upscale (5) (3) (5) (3) None
4. IRM downtcale (5) (3) (5) (3) None
5. RBM upscale (1) (3) Refueling outage None
6. RBM downscale (1) (3) Once/3 months None
7. SRM upscale (5) (3) (5) (3) None
8. SRM detector not in startup (5) (3) (6) None

position

9. IRM detector not in startup (5) (6) None
position

10. SRM downscale (5) (3) (5) (3) None
11. High water level in scram Once/3 months Not appllCable None

discharge volume (50V)
12. SDV high level trip bypassed Refueling outage Not applicable None

Main Steamline Isolation

1. Steam tunnel high temperature Refueling outage Refu,eling outage None
2. Steamline high flow (1) Once/3 months Once/ day
3. Steamline low pressure (1) Once/3 months None
4 Steamline high radiation (1) (4) Refueling outage Once/ day
5. Reactor low low water level (1) (10) (10) Once/ day

06748/0333Z 3.2/4.2-27 Amendment No.
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TABLE 4.2-1 (Cont'd)

Instrument
Instrument Functignal Instr m
Channel Test (4) Calibration (2) Check 2ynt

RCIC Isolation

1. Steamline high flow Once/3 months \9) Once/3 months (9) None
2. Turbine area high temperature Refueling outage Refueling outage None

3. Low reactor pressure Once/3 months Once/3 months None

HPCI Isolation

1. Steamline high flow (1) (9) Once/3 months None
2. Steamline area high Refueling outage Refueling outage None

temperature
3. Low reactor pressure (1) Once/3 months None

Reactor Building Ventilation System Isolation and Standby Treatment System
Initiation.

1. Refueling floor radiation (1) Once/3 months once/da'y
monitors!

Steam Jet Air Ejector Off-Gas Isolation

1. Off-gas radiation monitors (1) (4) Refueling outage Once/ day
4

Control Room Ventilation System Isolation

1. Reactor low water level (1) Once/3 months Once/ day
2. Drywell high pressure (1) Once/3 months None>

a 3. Main steamline high flow (1) Once/3 months Once/ day
4. Toxic gas analyzers Once/ month Once/18 months Once/ day

(chlorine, ammonia, sulphur
dioxide)

i

Notes

| 1. Initially onge per month until exposure hours (M as defined on Figure 4.1 1)
are 2.0 X 10b; thereafter, according to Figure 4.1*1 with an interval not
less than 1 month nor more than 3 months. The compilation of instrument

failure rate data may include data obtained from other boiling water
reactors for which the same design instrument operates in an environment
similar to that of Quad Cities Units 1 and 2.

2, Functional tests, calibrations, and instrument checks are not reautred when
these instruments are not required to be operable or tripped.

,

I
i

i

0674B/0333Z 3.2/4.2-28 Amendment No.
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TABLE 4.2-1 (Cont'd)

3. This instrumentation is excepted from the functional test definiticn. The

function test shall consist of injecting a simulated electric signal into
the measurement channel.

"

4. This instrument channel is excepted from the functional test definit'ons
and shall be calibrated using simulated electrical signals once every 3
months.

5. Functional tests shall be performed before each startup with a required
frequency not to exceed once per week. Calibrations shall be performed
during each startup or during controlled shutdowns with a required
frequency not to exceed once per week.

6. The positioning mechanism shall be calibrated every refueling outage.

7. Logic system functional tests are performed as specified in the applicable
section for these systems,

t
8. Functional tests shall include verification of operation of the degraded

voltage 5 minute timer and 7 second inherent timer, ,

9. Verification of the time delay setting of 3 i r i 0 seconds shall be1

performed during each refueling outage.'

!

|

|

l I

.

1

I

i

1
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TABLE 4.2-2
,

POSTACCIDENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

Minimum Instrument
Number of Readout
Operable Location Instrument
Channels * Parameter Unit 1 Calibration Check

1 Reactor pressure 901-5 Once every 3 months Once per day

1 Reactor water level 901-3 Once every 3 months Once per day

1 Torus water 901-21 Once every 3 months Once per day
temperature

i Torus air 901-21 Once every 3 months Once per day ,

temperature

forus water level 901-3 Once every 3 months Once per day
indicator (narrow
range)

2 Torus water level 901-3 Once every 18 months Once per.31
indicator (wide range) days
Torus water level N/A None
Sight glass

1 Torus pressure 901-3 Once every 3 months Once per day
i

2 Orywell pressure 901-3 Once every 3 months Once per day

2 Orywell temperature 901-21 Once every 3 months Once per day
,

2 Neutron monitoring 901-5 Once every 3 months Once per day

2 Torus to drywell Once every 6 months None
differential pressure

:

1 Orywell Hydrogen 901-s5, 56 Once every 3 months Once per 31 '

concentration days |
i

I
2 Drywell radiation 901-55, 56 Once every *** Once per 31

monitor 18 months days

Main Steam RV 901-21 Once per**

position, accustic 31 days
monitor

2/ valve
Main Steam RV 901-21 Once every 18 months Once per
position, 31 days
temperature monitor

0674B/0333Z 3.2/4.2-30 Amendment No.
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TABLE 4.2-2 (con'd)

i

Minimum Instrument
Number of Readout
Operable Location Instrument
Channels * Parameter Unit 1 Calibration Check.

|

Rain Steam SV 901-21 Once per**

iPosition, acoustic 31 days
monitor

2/ valve
Main Steam SV 901-21 Once every 18 months Once per

temperature monitor
,

31 daysPosition,

,

Instrument channels required during power operation to monitor postaccident*

conditions.

Functional tests will be conducted before startup at the end of each refueling**

outage or after maintenance is performed on a particular safety or relief.
.

'

valve.

Calibration shall consist of an electronic calibration of the channel, not***

including the detector, for range decades above 10 Rihr; and a one-point
calibration check of the detector below 10 R/hr with an installed or portable !

gamma source, i

1

1
1,

|

|

|
,

l

I'

'

i

1

!

1

, i

.

1
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i TABLE 4.2-3

'RADI0 ACTIVE LIQUID EFFLUENT MONITORING
INSTRUMENTATION SURVEILLANCE REQUIREMENTS

:

Instrument Functional Source ..

Instrument Check (1) Calibration (1)(3) Test (1)(2) Check (1) |

:

Liquid Radwaste Effluent 0 R Q (7) (6)
Gross Activity Monitor

'

Service Water Effluent 0 R Q (7) R !

Gross Activity Monitor

Liquid Radwaste Effluent (4) R NA NA

Flow Rate Monitor

j Notes ,

'(1) 0 = once per 24 hours
M once per 31 days
Q . once per 92 days
R once per 18 months
5 = once per 6 months

,

| (2) The Instrument Functional Test shall also demonstrate that control room
~

alcrm annunciation occurs, if any of the following conditions exist, where
applicable.

a. Instrument indicates levels above the alarm setpoint.
b. Circuit failure.
c. Instrument indicates a downscale failure. |

I d. Instrument controls not set in OPERATE mode.

(3) Calibration shall include performance of a functional test. |
4 i

(4) Instrument Check to verify flow during periods of release. I

(S) Calibration shall include performar.ce of a source c, heck.

|' Source check shall consist of observing instrument response during a(6)
dischcrge.

(7) Funettonal test may be performed by using trip check and test circuitry
associated with the monitor chassis.

4

i
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TABLE 4.2-4

RADI0 ACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS |

Instrument Calibra- Functional Source
Instrument Mode (2) Check (l) tion (l)(4) Test (1) (3) Check (1) ,

i

Main Chimney Noble Gas B 0 R Q M

Activity Monitor

Main Chimney Sampler B D R Q(6) NA

Flow Rate Monitor ,

Reactor Bldg. Vent Sampler B D R Q(6) NA
'

Flow Rate Monitor

Main Chimney Flow Rate 8 0 R Q NA

Monitor

Reactor Bldg Vent B D R Q Q

Activity Monitor

SJAE Activity Monitor A 0 R Q R'

Main Chimney Iodine and B 0(5) NA NA NA

Particulate Sampler

Reactor Bldg. Vent Iodine B 0(5) NA NA NA

and Particulate Sampler

Main Chimney High Range B 0(5) R Q M

Noble Gas Monitor

Notes

(1) 0 = once per 24 hours
M = once per 31 days
Q = once per 92 days
R = once per 18 months

(2) A = during SJAE operation
B = at all times

(3) The Instrument Functional Test shall also demonstrate that cor.tcci r ym
alarm annunciation occurs, if any of the following conditions exist, ahere
applicable:

a. Instrument indicates levels above the alarm setpoint
b. Circuit failure
c Instrument indicates a downscale failure
d. Instrument controls not set in CPERATE mode

0674B/03332 3.2/4.2-33 Amendment No.
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TABLE 4.2-4 (cont'd)

(4) Calibration shall include performance of a functional test
]

| (5) Instrument check to verify operability of the Instrument; that the instrument
is in-place and functioning properly.'

! (6) Functional test shall be performed on local switches providing low flow alarm,
i

;

a

|

!

;

.

I
4

i
;

!

1

l

..

.
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3.3/4.3 REACTIVITY CONTROL
s

~

LIMITING CON 0!TIONS FOR OPERATION -iURVEILLANCE REQUIREMENTS

Applicability: Applicability:-
,

Applies to the operational status of the Applies to the surveillance requirements
control rod system. of the control rod system.

Objective. Objective: r

To assure the ability of the control rod To verify the ability of the control rod
system to control reactivity. system to control reactivity.,

SPECIFICATIONS

A. Reactivity Limitations A. Reactivity Limitations

1. Reactivity margin - core loading 1. Reactivity margin - core loading

The core loading shall be lim- Sufficient control rods shall be
ited to that which can be made withdrawn following a refueling

,

subtritical in the most reactive outage when core alterations <

condition during the operating were performed to demonstrate
cycle with the strongest op- with a margin of 0.257. a k
erable control rod in its full- that the core can be made
out position and all other op- subtritical at any time in the ;

erable rods fully inserted, subsequent fuel cycle with the '

strongest operable control rod
fully withdrawn and all other
operable rods full) inserted.

'

i

2. Reactivity margP - inoperable 2. Reactivity margin - inoperable i
control rods control rods I

a. Control rod drives which Each partially or fully with-
cannot be moved with control drawn operable control rod shall
rod drive pressure shall be be exercised one noten at least

,

considered inoperable except once each week. This test shall '

as in c below. If a be performed at least once per |
partially or fully withdrawn 24 hours in the event power 00- |

control red drive cannot be eration is continuing with three
i moved with drive or scram or more inoperable control rods
'

pressure the reactor shall or l'n the event power operation

be brought to a shutdcan is continuing with one fully or
j condition within

i 06758/0333Z 3.3/4.3-1 Amendment No.
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48 hours unless investiga- partially withdrawn rod which
tion demonstrates that the cannot be moved and for which i

'

cause of the failure is not control rod drive mechanism dam-
due to a failed control rod age has not been ruled out. The

drive mechanism collet surveillance need not ce com-
housing. pleted within 24 hours if the

number of inoperable rods has
been reduced to less than three
and if it has been demonstrated
that control rod drive mechanism
collet housing failure is not
the cause of an immovable
control rod.

b. The control rod directional
control valves for inoper- ,

| able controls rods shall be
'disarmed electrically and

the control rods shall be in
such positions that

.

'

,

Specification 3.3.A.1 is met
,

except as in d below.
~

c. Control rod drives which are
fully inserted and
electrically disarmed shall
not be considered inoperable.

d. Control rods with scram
times greater than those
permitted by Specification
3.3.C are inoperable, but if

they can te moved with j
control rod drive pressure |

they need not be disarmed )
'

electrically if Specifica-

tion 3.3.A.1 is met for each
position of these rods. ,

|
e. During reactor power

operation, the number of
inoperable control rods,

' shall not exceed eight.
.

i

|
i

i

i
l

<

|

l'

0675B/0333Z 3.3/4.3-2 Amendment No.
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3. Rod Position Indication System 3. Rod Position Indication System

a. The position of a control 4. Once per shift during power
.'

rod shall be determined from operation and during con-
the rod position indication- trol rod withdrawal the f

) system (RPIS), control rod display shall be
observed for control rod
position indication,

b. If the position of a con- b, All control rods that have
trol rod cannot be deter- been fully inserted and ;

mined from the RPIS, such scrammed shall be given an
control rod shall be moved insert signal once per shift.
to a known position or fully
inserted, scrammed, and< ,

F' considered inoperable.
B. Control Rods

B. Control Rods
1. The coupling integrity shall be

1. Each control rod shall be verified for each withdrawn
coupled to its drive or com- control rod as follows:
pletely inserted and the control
rod directional or control a. When the rod is withdrawni

valves disarmed electrically. the first time subsequ'ent to
each refueling outage or ,

!after maintenance, observe
discernible response of the
nuclear instrumentation;
however, for initial rods
when response is not dis-
cernible, subsequent exer-

4

cising of these rods after
the reactor is critical

j shall be performed to veri- ,

fy instrumentation response. |
|

| b. When the rod is fully with- i

drawn the first time subse- |
'

i quent to each reft;eling
outage or after mainte-.

nance, observe that the
drive does not go to the

J
overtravel position.

.

0675B/03332 3.3/a.3-3 Amendment No.
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2. This requirement does not apply 2. The control rod drive housing ;'

in the refuel condition when the support system shall be inspec- |

| reactor is vented. Two control ted after reassembly and the re- '

rod drives may be removed as sults of the inspection recorded.

Iong as Specification 3.3.A.1 is
met.

3. The control rod drive housing 3. The correctness of the control
support system shall be in place red withdrawal sequence input to
during reactor power operation the RWM computer shall be veri- 1

and when the reactor coolant fled after leading the sequence. |

system is pressurized above
atmospheric pressure with fuel Prior to the start of control
In the reactor vessel unless rod withdrawal towards Critical-.

| all control rods are fully ity the capability of the rod
'

inserted and Specification worth minimizer to properly ful- '

3.3.A.) is met. fill its function shall be veri- i

fled by the following checks: I

|

a. Control rod withdrawal se- a. The RWM computer online i

quences shall be estab- diagnostic test shall be |

11shed so that maximum successfully performed. |
I reactivity that could be |

added by dropout of any in- '

crement of any one control i

blade would be such that thet

' rod drop accident design
limit of 280 cal /gm is not
exceeded.

,
,

.. b. Whenever the reactor is in b. Proper annunciation of the
] the $tartup/ Hot Standby or selection error of one out- !

Run mode below 20% rated of-sequence control rod |
thermal power, the rod worth shall be verified. |
minimizer shall be I

3

operable. A second op- '

I erator or cualified tech-
nical person may be used as
a substitute for an inoper-

,

' able rod worth minimizer
1 which falls after with-

drawal of at least 12 con-
trol rods to the fully

*

withdrawn position. The rod,

worth minimizer may also be
bypassed for low power
physics testing to
demonstrate the snutdown
margin require ents of<

Specification 3.3.A if a
nuclear engineer is present,

and verifies the step-

1 by-step red movements of the
test procedure.

0675B/0333Z 3.3/4.3-4 Amendment No.,
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c. The rod block function of,

| the RWH shall be verified by
i withdrawing the first rod as
| an out-of-sequence control

rod no more than to the
block point.

! 4 Control rods shall not be with- 4. Prior to control rod withdrawal
| drawn for startup or refueling for startup or during refueling.
| unless at least two source range verify that at least two source

channels have an observed count range channels have an observed
| rate equal to or greater than count rate of at least three
i three counts per second and counts per second,

these SRM's are fully inserted. !

5. During operation with limiting 5. When a limiting control rod pat. !
control rod patterns, as deter- tern exists, an instrument func- ;

mined by tha nuclear engineer, tional test of the RBM shall be '

either; performed prior to withdrawal of
the designated rod (s) and daily

j thereafter.i

a. both RBM channels shall be
*

operable.
!

I b. control rod withdrawal shall ;
I be blocked; or l

C. the operating power level
shall be limited so that the
MCPR will remain above the
MCPR fuel cladding in- ,

| tegrity safety limit 45- i
| suming a single error that '

|
results in complete with-

drawal of any single op- |
'

etable control rod. -

6. The scram discharge volume vent i

and drain valves shall be veri-
fled open at least once per 31
days. These valves may te
closed intermittently for test-
ing under administrative centrol
and at least once per 92 cays,

I each valve shall be cycled
| through at least one complete

cycle of full travel. At least
once each Refueling Outage, the
scram discharge volume vent and
drain valves will be
demonstrated to:

0675B/0333Z 3.3/4.3-5 Amendment No.
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; a. Close within 30 seconds af-
ter receipt of a signal for i

control rods to scram. and'

b. Open when the scram signal '

.

is reset.
. ,

C. Scram Insertion Times C. Scram Insertion Times ,

'

1. The average scram insertion 1. After refueling outage and prior
time, based on the deenergiZa- to operation abova 30% power,

9 tion of the scram pilot valve with reactor pressure above 800
i

solenoids at time Zero, of all psig. 411 control rods shall be'

operable control rods in the subject to scram-time
reactor power operation measurements from the fully
condition shall be no greater withdrawn position.The scram
than: ' times for single rod scram <

testing shall be m2asured
Average Scram without reliance on the control !

1 % Inserted From Insertion rod drive pumps.

Fully Hithdrawn Times (sec) ;

i 5 0.375 !

20 0.900 i
,

j 50 2.00
| 90 3.50
! !

|
The average of the scram inter-

1 tion times for the three fastest ;

! control rods of all groups of ,

four control rods in a two by
two array shall be no greater

! than: !
t ;

% Inserted From Average Scram |
'Fully Withdrawn Times (sec)'

5 0.398 i-

j 20 0.954
50 2.12'

90 3.80
,

2. The mailmum scram insertion time
for 90% of any operable control 2. All control rod drives shall
rods shall not exceed 7 seconds. have experienced scram test |

meas 0rements each jear. Also, !
1

50% of the control red srives in |,

each quadrant of the reactor'

core shall ce measures for the4

scram times srecified in
Scectfication 3.3.C curing the

l

I
, .

0675B/0333Z 3,3/4.3-6 Amendment No.
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interval not more frequently
than 16 weeks nor less
frequently than 32 weeks. These
tests shall be performed with a
reactor pressure above 800 psig
and may be measured during a
reactor scram. Whenever all of
the control rod drive scram

' times have been measurvd, an
evaluation shall be made to pro- !

vic't reasonable assurance that
prcper control rod drive per-
fo'enar.ce is being maintained.
Th., results of measurements per-
formed on the control rod drives
shall be submitted in the annual
operating report to the NRC.

3. If Specification 3.3.C.1 cannot 3. The cycle cumulative mean scram
be met, the reactor shall not be time for 20% insertion will be,

made supercritical; if op- determined immediately following
erating, the reactor shall be the testing required in Specift-
shut down immediately upon de- cations 4.3.C.1 and 4.3.C.2 and
termination that average scram the MCPR operating limit a'd-

]
time is deficient, justed, if necessary, as re-

quired by Specification 3.5.K.
4. If Specification 3.3.C.2 cannot

,

be met, the deficient control

]
rod shall be considered inop-

. erable, fully inserted into the
core, and electrically disarmed.

,

I 5. If the overall average of the |
20% insertion scram time data I

Igenerated to date in the current
cycle exceeds 0.71 seconds, the !
HCPR operating limit must be |

,

modified as required by

]! Specification 3.5.K.
.

D. Control Rod Accumulators D. Control Rod Accumulators

At all reactor operating pressures, a Once a shift, check the status of the

rod accumulator may be inoperable pressure.and level alarms for each
provided that no other control red in accumulator.
the nine-rod square array around that
red has:

1 1. an inoperable accumulator,

4

i

|
;4

.

i 06758/0333Z 3.3/4.3-7 Amendment No.
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2. a directional control valve
electrically disarmed while in a
nonfully inserted position, or ,

3. a scram insertton greater than
maximum permissible insertion
time.

,

If a control rod with an inoperable
accumulator is inserted full-in and
its directional control valves are
electrically disarmed, it shall not
be considered to have an inoperable
accumulator, and the rod block asso-
ciated with that inoperable accumu-
lator may be bypassed.

! E. Reactivity Anomalies E. Reactivity Anomalies
' The reactivity equivalent of the dif- During the startup test program and

ference between the actual critical startups following refueling outages,
rod configuration and the expected the critical rod configurations will
configuration during power operation be compared to the expected configur-
shall not exceed 1% a k. If this attons at selected operating condi-

,

limit is exceeded, the reactor shall tions, These comparisons will be '

be shutdown until the cause has been used as base data for reactivity ,

determined and corrective actions monitoring during subsequent power i

have been taken. In accordance with operation throughout the fuel cycle.
Specification 6.6, the NRC shall be At specific power operating condt- ;

nottfled of this reportable occur- tions, the critical rod configuration 1

;

rence within 24 hours. will be ccmpared to the configuration !

! expected based upon appropriately ,

corrected past data. This comparison i

will be made at least every equiva-
lent full power month.

F. Eronomic Generation Control System F. Economic Generation Control System

Operation of the unit with the eco- Prior to entering EGC and once per
nomic generation control system with shift while operating in EGC, the EGC
automatic flow control shall be per- operating parameters will be reviewed
missible only in the ringe of 651 to for acceptability.
100% of rated core floit, alth reactor -

power above 201.

I G. If Specifications 3.3.A through 0
above are not met, an orderly shut-
down shall be initiated and the reac-
tor shall be in the cold shutdown-

condition within 24 hours.
I

|
'

06758/03:2Z 3.3/4.3-8 Amendment No.
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3.3 LIMITING CONDITIONS FOR OPERATION BASES $
i

A. Reactivity Limitations i

1. Reactivity margin - core loading

The core reactivity limitation is a restriction to be applied
principally to the design of new fuel t..lch may be loaded in the |

.| core or into a particular refueling pattern. Satisfaction of the '

| limitation can only be demonstrated at the time of loading and must
' be such that it will apply to the entire s'Jbsequent fuel cycle. The

generalized form is that the reactivity of the core loading will be
4 limited so the core can be made suberitical by at least R + 0,25%

ak in the most reactive condition during the operating cycle, with
! the strongest control rod fully withdrawn and all others fully

inserted. The value of R in % ak is the amount by which the core
reactivity, at any time in the operating cycle, is calculated to be
greater than at the time of the check; 1.e., the initial loading.
R muit be a positive quantity or zero. A core which contains
temporary control or other burnable neutron absorbers may have 4 ;2

reactivity characteristic whlCh increases with core lifetime, goes ,

,
~ through a maximum, and decreases thereafter, ;

,

The value of R is the difference between the calculated core -

reactivity at the beginning of the operating cycle and the
calculated value of the core reactivity any time later in the cycle
where it would be greater than at the beginning. The value of R '

; shall include th0 potential shutdown margin loss assuming full B C4
tet.tling in all inverted poison tubes present in the core. A new;

j se ue of R must be determined for each new fuel cycle. |

The 0.25% ak in the expression R + 0.25% ak is provided as a !
finite, demonstrable, subtriticality margin. This margin is
demonstrated by full withdrawal of the strongest rod and partial |

' withdrawal of an adjacent rod to a position calculated to insert at |
least R + 0.25% at in reactivity. Observation of suberiticality
in this condition assures subtriticality with not only the stengest

] rod fully withdrawn but a margin of at least R + 0.25% ak beyond
this.

2. Reactivity margin - stuck control rods j
'

Specification 3.3.A,2 requires that a rod be taken out of service if

) it cannot be moved with drive pressure, If the rod is fully 1

inserted and then disarted electrically (Note: To disarm the drive
electrically, four amphenol type plug connectors are removed from
the drive insert and withdrawal solenoids, rendering the drive
immovable. inis procedure is equivalent to valving out the drive

,

i

i

j 0675B/03372 3.3/4.3-9 Amendment No.
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'

and is preferred, as drive rater cools and cintelzes crud
accumulation in the drive.), it is in a safe position of maximum ,

centribution to shutdowre reactivity. If it is disarmed '

electrically in a nonfully inserted rasition, that position shall
be consistent with the shutdown reactivity limitation stated in
Specification 3.3.A.I. This assures that the core can be shut down

i at all times with the remaining control rods, assuming the stongest
.

operable control rod does not insert. An allowable pattern for .

control rods valved out of service, which shall meet the'

specification, will be available to the operator. The number of
rods permitted to be inoperable could be many more than the eignt | '

allowed by the specification, particularly late in the operation
i

cycle; however, the occurrence of more than eight could be
indicative of a generic control rod drive problem and the reactor ;

,

will be shut down.'

!Also if damage within the control rod drive mechanism and in
.

particular, cracks in drive internal hoasings, cannot be ruled out,
i then 4 generic problem affecting a number of drives cannot be ruled

out. Circumferential cracks resulting from stress assisted
Intergranular corrosion have occurred in the collet housing of |
drives at several BWR's. This type of cracking could occur in a
number of drives and if the cracks propagated until severance of |*

i the collet housing occurred, scram could ee prevented in the
j affected rods. Limiting the period of operetton with a potentially '

severed collet housing and requiring increased surveillance after I
,

detecting one stuck roj will assure that the reactor will not be !

; operated with a large number of rods with failed collet housings. !

3. Rod Position Indication System (RPIS)

Normal control rod position is displayed by two-digit indication to '

the operator from position 00 to 48. Each even number is a
'

,' latching position, whereas each odd number provides information
while the rod is in motion and input for rod drift annunciation.

; The LCO provides for the condition where no positive information is i
'

i displayed for a large portion or all of the rod's travel. In this
i case the red is given a full insert signal, individually scramtred i

i and treated as an inoperable rod. Usually only one digit of one or
j two of a rod's positions is unavailable with a faulty RPIS, and the
1 control rod may be located in a known position.

B. Control Rod Hithdrawal

| 1. Control red drecout accidents as discussed in Reference 1 can lead
to significant core damage. If coucling integrity is maintained,'

l the possibility of a rod dropout accident is eliminated. The
j overtravel position feature provides a positive check, as only
j uncoupled drives may reacn this position.

.

| 06758/03332 3.3/4.3-10 Amendment No.
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Neutron instrumentation response to rod movement provides a
verification that the rod is following its drive. Absence of such

; response to drive movement would Indicate an uncoupled condition.
( ,

2. The control rod housing support restricts the outward movement of a '

control rod to less than 3 inches in the extremely remote event of
a housing failure. The amount of reactivity which could be added i

by this small amount of rod withdrawal, which is less than a normal L

single withdrawal increment, will not contribute to any damage to
the primary coclant system. The design basis is given in Section
6.6.1, and the design evaluation is given in Section 6.6.3 of the
SAR. This support is not required If the reactor coolant system is |
at atmospheric pressure, since there would then be no driving force [

to rapidly eject a drive housing. Additionally, the support is not
required if all control rods are fully inserted or if an adequate
shutdown margin with one control rod withdrawn has been,

demonstrated, since the reactor would' remain subcritical even in
the event of Complete ejection of the strongest control rod.

3. Control rod withdrawal and insertion sequences are established to
assurs that the maximum insequence individual control rod or4

control rod segments which are withdrawn could not be worth enough
to cause the rod drop accident design limit of 280 cal /gm to be
esceeded if they were to drop out of the core in the manner defin'ed
for the rod drop accident. These sequences are developed prior to
initial operation of the unit following any refueling outage and
the requirement that an operator follow these sequences is '

supervised by the RWM or a second qualtfled station employee. .

These sequences are developed to limit rsactivity worths of control !
rods and together with the integral rod velocity limiters and the '

action of the control rod drive system, limits potential reactivity
Insertion such that the results of a control rod drop accident will'

not exceed a maximum fuel energy content of 280 callgm. The peak ,

fuel enthalpy of 280 cal /gm is below tne energy content at which
rapid fuel dispersal and primary system damage have been found to ,

occur based on experimental data as is discussed in Reference 2.
|

The analysis of the control rod drop accident was originally
1

presented in Section 7.9.3.14.2.1.2 and 14.2.1.4 of tne SAR.
Improvements in analytical capability have allowed a more refined
analysis of the control rod drop accident.

I

j inese techniques are described in a topical report (Reference 2)
| and two supplements (References 3 and 4). In addition, a banked

position withdrawal secuence described in Reference 5 Mas caen
developed to further reduce incremental rod worths. Method and
basis for the rod crop accident analyses are documented in?

Reference 1.

:

i 0675B/0333Z 3.3/4.3-11 Amendment No.
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By using the analytical models described in those rescrts coupled
with conservative or worst-case Input parameters. It has been
determined that for power levels less than 20% of rated power. the
specified limit on insequence control rod or control rod segment
worths will limit the peak fuel enthalpy to less than 280 cal /g.
Above 20% power even single operator errors cannot result in
out-of-sequence control rod worths which are sufficient to reach a
peak fuel enthalpy of 280 cal /g should a postulated control rod drop
accident accident occur.

The following parameters and-worst-case assumptions have been
utilized in the analysis to determine compliance with the 280 cal /gm
peak fuel enthalpy. Each core reload will t,e analyzed t0 show
conformance to the limiting warameters,

a. an interassembly local peakirg factor (Reference 6).

b, the delayed n6utron fraction chosen for the bounding reactivity
curve

c. a beginning-of-life Doppler reactivity feedback

d. scram times slower than the Technical Specification rod scram
'

insertion rate (Section 3.3.c.1)

e. the maximum possible rod drop velocity of 3.11 fps

f. the design accidtht and scram reactivity shape function, and

g. the moderator temperature at which criticality occurs

In most cases tne worth of insequence rods or rod segments in
conjunction with the actual values of the other important accident
analysis parameters described above, would most likely result la a
peak fuel enthalpy substantially less than 280 cal /g design limit.

Should a control drop accident result in a peak fuel energy content
of 280 cal /g. fewer than 660(7 x 7) fuel rods are conservatively
estimated to perforate. This would result in an offsite dose well
below the guideline value of 10 CFR 100. For 8 x 8 fuel, fewer than
850 rocs are conservatively estimated to perforate, with nearly the
same consequences as for the 7 x 7 fuel case tecause of the red
pc.er differences.

.

0675B/03332 3.3/4.3-12 Amendment No.
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The rod worth minimizer provides automatic supervision to assure
that out of sequence control rods will not be withdrawn or inserted;
1.e., it limits operator deviations from planned withdrawali
sequences (reference St.R Section 7.9). It serves as a backup to'

i procedural control of control rod worth. !a the event that the rod
worth minimizer is out of service when required, a licensed operator !i

or other qualified technical employe6 can manually fulfill the !d

!control rod pattern conformance function of the rod worth'
4 minimizer. In this case, the normal procedural controls are backed
! up by independent procedural controls to assure conformance.
1 t

4. The source range monitor (SRM) system performs no automatic safety [i

system function, i.e., it has no scram function. It does provide !'

the operator with a visual indication of neutron level. This is ,

needed for knowledgeable and efficient reactor startup at low |

neutron levels. The consequences of reactivity accidents are [
.

1

' functions of the initial neutron flux. The requirement of at least '

begins at or above the initial value of 10 gnt, should it occur,
3 counts per second assures that any transi

3
o of rated power used

;

; in the the analyses of transients from cold conditions, One
' operable SRM channel would be adequate to monitor the approach to <

'

criticality using' homogeneous patterns of scattered control rod
withdrawal. A minimum of two operable SRM's is provided as an added

'

con:ervatism.
3

i

| 5. The rod block monitor (RBM) is designed to automatically prevent
.

fuel damage in the event of erroneous rod withdrawal from locations
j of high power density during high power operation. Two channels are

provided, and one of these may be bypassed from the console for
- maintenance and/or testing. Tripping of one of the channels will
I block erroneous rod withdrawal soon enough to prevent fuel damage,
j This system backs up the operator, who withdraws control rods >

i according to a written sequence. The specified restrictions with ;

; one channel out of service conservatively assure that fuel damage
will not occur due to rod withdrawal errors when this condition

j exists' Ouring reactor operation with certain limiting control rod ;

pattern' the withdrawal of a designated single control rod could
result one or more fuel rods with MCPR's less than the MCPR fuel i

cladding integrity safety limit. During use of such patterns it is {
,

judged that testing of the RBM system to assure its operability
i prior to withdrawal of such rods will assure that improper
] withdrawal does not occur. It is the resconsibility of the Nuclear
! Engineer to identify these limiting patterns and the designatec rods I
i either when the catterns are initially established or as they i

develop due to the occurrence of inoperable control rods in other l

than limiting patterns. j
i

4

|

!

:
'
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6. The operability of the Scram Olscharge Volume vent and drain valves
assures the proper venting and draining of the Volume. 50 that water
accumulation in the Volume does not occur. These specifications
provide for the periodic verification that the valves are open, and
for the testing of these valves under reactor scram conditions
during each Refueling Outage.

C. Scram Insertion Times

The control rod system is analyzed to bring the reactor subtritical at a
rate fast enough to prevent fuel damage, i.e., to prevent the MCPR from
becoming less than the fuel cladding integrity safety limit.

Analysis of the limiting power transtent shows that the negative
reactivity rates resulting from the scram with the average respor.se of
all the drives as given in the above specification, provide the required
protection, and MCPR remains greater than the fuel cladding integrity
safety limit. It is necessary to raise the MCPR operating limit (per
Specification 3.5.K) when the average.20% scram insertion time reaches
0.73 seconds on a cycle cumulative basis (overall average of
surveillance data to date) in order to comply with assumptions in the
implementation procedure for the 00YN transient analysis computer code.
The basis for choosing 0.73 seconds is discussed further in the bases
for Specification 3.5.K. In the analytical treatment of the transion'ts.
290 milliseconds are allowed between a neutron sensor reaching the scram
point and the start of motion of the control rods. This is adequate and
conservative when compared to the typically observed time tielay of about
210 milliseconds. Approximately 90 nt!11 seconds after neutron flux
reaches the trip point, the pilot scram valve solenoid deenergizes and
120 milliseconds later the control rod motion is estimated to actually
cegin. However. 200 milliseconds rather than 120 ml111 seconds is
conservatively assumed for this time interval in the transient analyses
and is also included in the allowable scram insertion times specified in
Specification 3.3.C.

The scram times for all control rods will be determined at the time of
each refueling outage. A representative sample of control rods will be
scram tested during the interval of greater than 16 weeks but not more
than 32 weeks.

Scram times of new drives are approximately 2.5 to 3 seconds: lower
rates of change in scram times following initial plant operation at
power are espected. The test schedule provides reasonable assurance of
detection of slow 3 rives before system deterioration ceyond the limits
of Specification 3.3.C. The program was developed on the basis of the
statistical approach outlined below and judgment.

The history of drive performance accumulated to date indicates that the
90% insertion times of new and overhauled drives approximate a normal
distribution about the mean which tends to become skewed toward longer
scram times as

0675B/0333Z .3/4.3 14 Amendment No,
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operating time is accumulated. The probattlity of a drive not enceeding
the mean 90% insertion time by 0.75 secones is greater than 0.999 for a
normal distribution. The measurement of the screm performance of the

Idrives surrounding a drive exceeding the expected range of scram
; performance will detect local variations and also provide assurance that

local scram time limits are not exceeded. Continued monitoring of other r

drives exceeding the expected range of scram times provides surveillance
,

i of possible anomalous performance.

The numerical values assigned to the predicted scram performance are !

based on the analysis of the Dresden 2 startup data and of data from |,
'other BW3's such as Nine Mlle Point and Oyster Creek.

The occurrence of scram times v'i the limits, but significantly'

longer than average, should be ,.ai as an indication of a systematic
clally if the number of drivesproblem with control rod drive u s

exhibiting such scram times err , eight, the allowable number of
inoperable rods. |

.!

O. Control Rod Accumulators'
,

The basis for this specification was not described in the ''S and is
; therefore presented in its entirety. Requiring no more t su s'e ;

inoperable accumulator in any nine-rod square array is ba.w, s- a series
i of XY P0Q-a quarter core calculations of a cold clean core. .ne worst
I case in a nine-rod withdrawal sequence resulted in a keff < l.0. !

Other repeating rod sequences with more rods withdrawn resulted in
k rf > 1.0. At reactor pressures in excess of 800 psig even those ;e
control rods with inoperable accumulators will be able to meet required !4

| $crim insertion times due to the action of reactor pressure. In !
' addition they may be normally inserted using the control rod drive

hydraulic system. Procedural control will assure that control rods with
inoperible accumulators =111 be spaced in a one-in-nine array rather4

than grouped together.

9 i

i

'
>

|
'

!

i

1 -

i

l

l
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E. Reactivity Anomalies

During each fuel cycle, excess operating reactivity varies as fuel
depletes and as any burnable poison in supplementary control is burned.
The aagnitude of this excess reactivity may be inferred from the

- critical rod configuration. As fuel burnup progresses, anomalous
behavior in the excess reactivity may be detected by comparison of the
critical rod pattern selected base states to the predicted rod inventory
at that state. Power operating base conditions provide the most
sensitive and directly interpretable data relative to core reactivity.
Furthermore, using power operating base conditions permits frequent
reactivity comparisons. Requiring a reactivity comparison at the
specified frequency assures that a comparison will be made before the
core reactivity change exceeds 1% ok. Deviations in core reactivity
greater than 1% Ak are not expected and require thorough evaluation.
A 1% reactivity limit is considered safe, since an insertion of the
reactivity into the core would not lead t'o transients exceeding design
conditions of the reactor system.

F. Economic Generation Control System

Operation of the facility with the economic generation control system
(EGC) (automatic flow control) is limited to the range of 65% to 100% of
rated core flow. In this flow range and with reactor power above 20%,
the reactor could safely tolerate a rate of change of load of 8 MWe/sec
(reference SAR Section 7.3.5).

Limits within the EGC and the flow control system prevent rates of
change greater than approximately 4 HWe/sec. When EGC is in operation,
this fact will be indicated on the main control room console. The ,

results of initial testing will be provided to the NRC before the onset i

of routine operation with EGC.

!

,

i

1

i
.
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3.4/4.4 STANDBY LIQUID CONTROL SYSTEM
,

LIMITING COMDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

Applicability: Applicability:
-3

Applies to the operating status of the Applies to the periodic testing require-
standby liquid control system. ments for the standby liquid control

system.

Objective: Objective:

To assure the availability of an indepen- To verify the operability of the standby
dent reactivity control mechanism. liquid control system.

SPECIFICATIONS

A. Normal Operation A. Normal Operation

During periods when fuel is in the The operability of the standby liquid
reactor and prior to startup from a control system shall be verified by
cold condition, the standby liquid performance of the following tests:
control system shall be operable
except as specified in Specification
3.4.B. This system need not be oper-
able when the reactor is in the cold
shutdown condition, all control rods

are fully inserted, and Specification !

3.3.A is met.

1. At least once per month

Demineralized water shall be
recycled to the test tank. Pump
minimum flow rate of 40 gpm

Ishall be verified against a
system head of 1275 psig. |

2. At least once during each opera-
ting cycle

Manually initiate the system,
except the explosion valves and
pump solution in che recircula-
tion path, to demonstrate that
the pump suction line from the
storage tank is not plugged.

|

!
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__ __ _ _ _ . .. _ _ _ _ - _ . _ . _ . _ _ _ _ - _. _ _ , _ - .~



QUAD-CITIES
DpR-29

Explode two of six charges or
two of four charges manufactured
in the same batch using the per-
manent system wiring to verify
proper function. Then install
the untested charges in the
explosion valves.

Demineralized water shall be
injected via a test connection
into the reactor ve..al to test
that valves (except explosion
valves) not checked by the
recirculation test are not
clogged.

Test that the setting of the
system pressure relief valves is
between 1455 and 1545 psig.

3. Disassemble and inspect one
explosion valve so that it can
be established that the valve is
not clogged. Both valves shall
be inspected in the course of
two operating cycles.

B. Operation with Inoperable Components B. Operation with Inoperable Components

From and after the date that a redun- When a component becomes inoperable,
dant component is made or found to be its redundant component shall be
inoperable, Specification 3.4.A shall demonstrated to be operable immedi-
be considered fulfilled and continued ately and daily thereafter. !
operation permitted provided that the

|;component is returned to an operable
condition within 7 days.

|

|

0. Liquid poison Tank-Boron Concentration C. Liquid poison Tank-Boron Ccncentration

The liquid poison tank shall contain The availability of the proper
a boron-bearing solution of at least boron-bearing solution shall be veri-
3733 gallons of at least 14 WT fled by performance of the following
percent sodium pentaborate tests:
Decahydrate (N B 0a 10 16 ~
1011 0) at all times when the2
standby liquid control system is
required to be operable and the
Solution temperature shall not be
lans than the temperature presented
14 Figure 3.4-2,

04/611/0333Z 3.4/4.4-2 Amendment No.
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1. At least once per month

Boron concentration shall be
determined. In addition, the

boron concentration shall be
determined any time water or
boron are added or if the
solution temperature. drops below
the limits specified by Figure
3.4-2.

2. At least once per day

Solution volume shall be checked.

3. At least once'per day

The solution temperature shall
be checked.

D. If Specifications 3.4.A through C are
not met, an orderly shutdown shall be

! initiated and the reactor shall be in
the cold shutdown condition within 24
hours.

,

'

1

,
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3.4 LIMITING CONDITIONS FOR OPERATION BASES

A. The design objective of the standby liquid control system is to provide
the capability of bringing the reactor from full power to a cold,
xenon-free shutdown assuming that none of the withdrawn control rods
can be inserted. To meet this objective, the liquid control system is
designed to inject a quantity of boron which produces a concentration
of no less than 600 ppm of boron in the reactor core in approximately
90 to 120 minutes with imperfect mixing. A boron concentration of 600
ppm in the reactor core is required to bring the reactor from full
power to 3% ak or more subcritical condition considering the hot to
cold reactivity swing, xenon poisoning and an additional margin in the
reactor core for imperfect mixing of the chemical solution in the
reactor water. A normal quantity of 3,470 gallons of solution having a |
13.4% sodium pentaborate concentration is required to meet this
shutdown requirement.

The time requirement (90 to 120) minutes for insertion of the boron
solution was selected to override the rate of reactivity insertion due
to cooldown of the reactor following the renon poison peak. For a
required pumping rate of 39 gpm, the maximum storage volume of the
boron solution is established as 4,875 gallons (195 gallons are |contained below the pump suction and, therefore, cannot be inserted)'.

Boron concentration, solution temperature, and volume are checked on a
frequency to assure a high reliability of operation of the system
should it ever be required. Experience with pump operability indicates
that monthly testing is adequate to detect 11' failures have occurred.

The only practical time to test the standby liquid control system is >

during a refueling outage and by initiation from local stations.
Components of the system tre checked periodically as described above
and make a functional test of the entire system on a frequency of less
than once each refueling outage unnecessary. A test of explosive
charges from one manufacturing batch is made to assure that the charges
are satisfactory. A continual check of the firing circuit continuity
is provided by pilot lights in the control room.

8. Only one of two standby 11guld control pumping circuits is needed for
proper operation of the system. If one pumping circuit is found to be
inoperable, there is no immediate threat to shutdown capability, and
reactor operation may continue while repairs are being made. Assurance
that the remaining system will perform its intqnded function and that
the reliability of the system is good is obtained by demonstrating
operation of the pump in the operable circuit et least once daily. A

.
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reliability analysis indicates that the plant can be operated safely in
this manner for 7 days.

C. The solution saturation temperature of 11% sodium pentaborate,_by
weight, is 590F. The solution shall be kept at least 100F above
the saturation temperature to guard against boron precipitation. The

100F margin is included in Figure 3.3-1. Temperature and liquid
level alarms for the system are annunciated in the control room.

Pump operability is checked on a frequency to assure a high reliability
of operation of the system should it ever be required.

Once the solution has been made up, boron concentration will not vary
unless more boron or more water is added. Level indication and alarm
indicate whether the solution volume has changed, which might indicate
a possible solution concentration change. Considering these factors,
the test interval has been established.

:

)

.

|
1
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3.5/4.5 CORE AND CONTAINMENT COOLING SYSTEMS ;

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
!

Applicability: Applicability:

Applies to the operational status of the App'lles to periodic testing of the emer-
emergency cooling subsystems. gency cooling subsystems. '

Objective: Objective:

To assure adequate cooling capability for To verify the operability of the core and
heat removal in the event of a loss-of- containment cooling subsystems
coolant accident or isolation from the
normal reactor heat sink.

,

;

SPECIFICATIONS

A. Core Spray Subsystems and the LPCI A. Core Spray Subsystems and the LPCI
Mode of the RHR Sys tem Mode of the RHR System

,

Surveillance of the core spray sub-
systems and the LPCI mode of the RHR
system shall be performed as follows:

1. Both core spray subsystems shall 1. Core Spray Subsystem Testing
be operable whenever irradiated
fuel is in the reactor vessel Itam Frequency
and prior to reactor startup
from a cold condition. a. Simulated auto- Each

matic actuation refueling
|

b. Flow rate test - After pump |
core spray pumps maintenance j
shall deliver at and every '

least 4500 gom 3 months
against a system
head correspond-
ing to a reactor
vessel pressure
of 90 psig

\-

c. Pump operability Once/ month )

d. Motor-operated Once/menth
valve

06778/03342 3.5/4.5-1 Amendment No. ;

|
|

I



_ . - _ - _ _ _ _ .

QUAD-C8?IES
OPR-29

e. Core spray
header a p
instrumentation

check Once/ day
calibrate Once/3

months
test Once/3

months

f. Logic system Once/Each
functional refueling
test outage

2. From anc after the date that one 2. When it is determined that one
of the core spray subsystems is core spray subsystem is inoper-
made or found to be inoperable able, the operable core spray
for any reason, continued reac- subsystem and the LPCI mode of
tor operation is permissible the RHR system shall be
only during the succeeding 7 demonstrated to be operable
days unless such subsystem is immediately. The operable core
sooner made operable, provided spray subsystem shall be
that during such 7 days all ac- demonstrated to be operable
tive components of the other daily thereafter,
core spray subsystem and the
LPCI mode of the RHR system and
the diesel generators required
for operation of such components
if no external source of power
were available shall be operable.

3. The LPCI mode of the RHR system 3. LPCI mode of the RHR system
shall be operable whenever testing shall be as specified in
irradiated fuel is in the Specifications 4.5.A.l.a. b, c, i
reactor vessel and prior to d, and f. except that each LPCI
reactor startup from a cold division (two RHR pumps per
condition, division) shall deliver at least

9000 gem against a. system head
corresponding to a reactor ves-
sel pressure of 20 psig, with a
minimum flow valve open.

4. From and after the cate that one 4. When it is determined that one ;

of the RHR pumps is made or of the RHR pumps is inoperaole,
found to be inoperaele for any the remaining active components
reason, continued reactor opera- of the LPCI moce of the RHR,
tion is permissible only during containment cooling mode of the
the succeeding 30 days unless RHR, and both core scray
such pump is sooner made oper- subsystems shall be demonstrated
able, provided that during such to be operable immediately and
30 days the remaining active the operable RHR pumps daily
components of the LPCI mode of thereafter.
the RHR, containment cooling

06778/0334Z 3.5/4.5-2 Amendment No.
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mode of the RHR, all active
components of both core spray

isubsystems, and the diesel
generators required for
operation of such components if
no external source of power were
available shall be operable.

5. From and after the date that the 5. When it is dete mined that the
LPCI mode of the RHR system is LPCI mode of the RHR system is~
made or found to be inoperable inoperable, both core spray sub-
for any reason, continued reac- systems, the containment cooling
tor operation is permissible mode of the RHR shall be
only during the succeeding 7 demonstrated to be oberable
days unless it is sooner made immediately and daily thereafter.
operable, provided that during
such 7 days all active compo-
nents of both core spray sub-
systems, the containment cooling
mode of the RHR (incivling two
RHR pumps), and the diesel gen-
erators required for operation
of such components if no exter-
nal source of power were avall-
able shall be operable.

6. If the requiremenu of Specif1 -
cation 3.5.A canr.ot be met, an

orderly shutdowr, of the re.tctor
shall be init17.ted, and *.ne re- ,

actor shall be in the 'old shut-
down condition within 24 hours.

B. Containment Cooling Mode of the RHR B. Containment Cooling Mode of the RHR
System System

Surveillance of the containment
cooling mode of the RHR system shall
be performed as follows:

1. a. Both loops of the 1. RHR service water subsystem
containment cooling mode of testing:
the RHR system, as defined
in the bases for Spe- Item Frequency
cification 3.5.B. shall be
operable whenever irradiated a. Rump and valve Once/3 .

Ifuel is in the reactor operability months
vessel and prior to reactor
startup from a cold
condition.

06778/0334Z 3.5/4.5-3 Amendment No.
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1. b. From the effective date of b. Flow rate test - After pump
this amendment until July 1, each RHR service maintenance
1982, the "A" loop of the water pump shall and every
containment cooling mode of deliver at least 3 months
the RHR system for each 3500 gpm against
reactor may share the Unit 2 a pressure of 198 |

"A" and "B" RHR service psig |
'

water pumps using cross tie
line 1/2-10124-16"-0. c. A logic system Each

Consequently, the require- functional test refueling i
'

ments of Specifications outage
3.5.B.2 and 3.5.B.3 will
impose the corresponding j

surveillance testing of )
iequipment associated with

both reactors if the shared
RHR service water pump or
pumps, or the cross tie
line, are made or found to
be inoperable.

2. From and after the date that one 2. When it is determined that one
of the RHR service water pumps RHR service water cump is inop- i

is made or found to be inoper- erable, the remaining compohents I

able for any reason, continued of that loop and the other con-

reactor operation is permissible tainment cooling loop of the RHR
only during the succeeding 30 sy tem shall be demonstrated to ;

days unless such pump is sooner be operable immediately and
made operable, provided that daily thereafter,
during such 30 days all other j

active components of the con- 1

tainment cooling mode of the RHR
system are operable.

3. From and after the date that one 3. When ene loop of the containment
loop of the containment cooling cooling mode of the RHR system
mode of the RHR system is made becomes inoperable, the operable
or found to be inoperable for loop shall be demonstrated to be

any reason, continued reactor operable immediately, and cally j
operation is permissible only thereafter. j

during the succeeding 7 days un- !
less such subsystem is sooner j
made operable, provided that all i

active components of the other
loop of the containment cooling
mode of the RHR system, both -

core spray subsystems, and both
diesel generators required for
operation of such components if
no external source of power were
available, shall be operable.

06778/0334Z 3.5/4.5-4 Amendment No.
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4. Containment cooling. spray loops 4. During each 5-year period, an
are required to be operable when air test shall be performed on

the reactor water temperature is the drywell spray headers and
greater than 212' F and prior to nozzles and a water spray test
reactor startup from a cold con- performed on the torus spray
dition. Continued reactor oper- header and nozzles,
ation is permitted provided that
a maximum of one drywell spray
loop may be inoperable for 30
days when the reactor water tem-
perature is greater than 212' F.

5. If the requirements of 3.5.8
cannot be met, an orderly shut-
down shall be initiated, and the

reactor shall be in a cold shut-
down condition within 24 hours.

C. HPCI Subsystem C. HPCI Subsystem

Surveillance of HPCI subsystem shall
be performed as follows:

1. The HPCI subsystem shall be 1. HPCI subsystem testing shal'1 be
operable whenever the reactor as specified in Specifications
pressure is greater than 90 4.5.A.I.a. b, c, and d, except

psig, irradiated fuel is in the that the HPCI pump shall deliver
reactor vessel, and prior to re- at least 5000 gpm against a sys-
actor startup from a cold condi- tem head corresponding to a re-
tion, actor vessel pressure of 1150

psig to 150 psig, and a logic
system functional test shall be
performed during each refueling
outage. )

|
1

2. From and after the date that the 2. When it is determined that the
HPCI subsystem is made or found HPCI subsystem is inoperable. |

to be inoperable for any reason, the LPCI mode of the RHR system.
continued reactor operation is both core spray subsystems, the
permissible only during the suc- automatic pressure relief sub-

ceeding 7 days unless such sub- system, and the RCIC system
system is sooner made operable, shall be demonstrated to be op-

,

provided that during such 7 days erable immediately. The RCIC 1

all active components of the system shall be demonstrated to
automatic pressure relief sub- be operable daily thereafter.
systems, the core spray sub- Daily demonstration of the auto-
systems, LPCI mode of the RHR matic pressure relief subsystem
system. and tne RCIC system are
operable.

0677B/03342 3.5/4.5-5 Amendment No.
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,

operability is not required
provided that two feedwater
pumps are operating at levels
above 300 MWe; and one feedwater
pump is operating as normally
required with one additional
feedwater pump operable at power
levels less than 300 MWe.

3. If the requirements of
Specification 3.5.C cannot be
met, an orderly shutdown shall
be initiated, and the reactor
pressure shall be reduced to 90
psig within 24 hours.

D. Automatic Pressure Relief Subsystems D. Automatic Pressure Relief Subsystems

Surveillance of the automatic i*

pressure relief subsystem shall be l

performed as follows:

1. The automatic pressure relief 1. The following surveillance shall
subsystem shall be operable be carried out on a six-mon'th
whenever the reactor pressure is surveillance interval:
greater than 90 psig, irradiated
fuel is in the reactor vessel a. With the reactor at pressure
and prior to reactor startup each relief valve shall be
f rom a col d cu ''i t i on , manually opened. Relief

valve opening shall be
verified by a compensating
turbine bypass valve or
control valve closure. |

2. From and after the date that two 2. A logic system functional test
of the five relief valves of the shall be performed each
automatic pressure relief refueling outage,
subsystem are made or found to
be inoperable when the reactor ;

is pressurized above 90 psig l
with irradiated fuel in the
reactor vessel, reactor
operation is permissible only
during the succeeding 7 days
unless repairs are made and .

provided that during such time
the HPCI subsystem is operable.

06778/0334Z 3.5/4.5-6 Amendment No.
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2. a. Plant operation shall be in
accordance with 3.5.0.2
above except that, for the
current operating cycle 5.
four of the five relief
valves of the ADS are re-
quired to be operable. In
subsequent operating cy-
cles, operation shall be in

accordance with 3.5.0.2.

3. If the requirements of Specift- 3. A simulated automatic initiation
cation 3.5.0 cannot he met, an which opens all pilot valves

orderly shutdown shall be initi- shall be performed each re-
ated and the reactor pressure fueling outage-,

.

shall be reduced to 90 psig
within 24 hours.

4. When it is determined that two
valves of the automatic pressure
relief subsystem are inoperable,
the HPCI shall be demonstrated
to be operable immediately.'

E. Reactor Core Isolation Cooling System
E. Reactor Core Isolation Cooling System

Surveillance of the RCIC system shall
be performed as follows:

1. RCIC system testing shall be as
1. The RCIC system will be operable specified in Specification

whenever the reactor pressure is 4.5.A.I.a. b, c, and d, except

gretter than 150 p;ig, irradi- that the RCIC pump shall deliver
ated fuel is in the reactor ves- at least 400 gpm against a sys-
sel, and prior to startup from a tem head corresponding to a re-
cold condition, actor vessel pressure of 1150

psig to 150 psig, and a logic
system functional test shall be
run during each refueling outage.

2. When it is determined that the
2. From and after the date that the RCIC system is inoperable, the

RCIC system is made or found to HPCI system shall be demon-
be inoperable for any reason, strated to be operable immedi-
continued reactor operation is ately and daily thereafter.
permissible only during the suc- |

ceeding 7 days unless such sys- |

tem is sooner made operable, l

provided that during such 7 days
all active components of the
HPCI system are operable. I

1
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3. If the requirements of Specification
3.5.E.1 and 3.5.E.2 cannot be met, an

orderly shutdown shall be initiated
and the reactor pressure shall be
reduced to 90 psig within 24 hours.

During the period November 6 through
November 20, 1976 the unit may be
started up with the RCIC inoperable
provided that (1) the facility is not
more than 7 days with the RCIC
inoperable and (2) all the HPCI
system active components are
demonstrated to be operable
immediately after startup and daily
thereafter.

F. Minimum Core and Containment Cooling F. Minimum Core and Containment Cooling
System Availability system Availability

1. Any combination of inoperable Surveillance requirements to assure
components in the core and that minimum core and containment
containment cooling systems cooling systems are available haVe l

shall not defeat the capability been specified in Specification 4.2.B.
of the remaining operable l
components to fulfill the core l

and containment cooling |
functions. |

l
2. When irradiated fuel is in the 1

reactor vessel and the reactor I

is in the cold shutdown
condition all low-pressure core
and containment cooling systems
may be inoperable provide 6 no j

work is being done which has the i-

potential for draining ;he
reactor vessel. j

.
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3. When irradiated fuel is in the
reactor and the vessel head is
removed, the suppression chamber
may be drained completely and no
more than one control rod drive
housing opened at any one time
provided that the spent fuel
pool gate is open and the fuel
pool water level is maintained
at a level of greater than 33
feet above the bottom of the
pool. Additionally, a minimum
condensate storage reserve of
230,000 gallons shall be
maintained,'no work shall be
performed in the reactor vessel
while a control rod drive
housing is blanked following
removal of the control rod
drive, and a special flange
shall be available which can be
used to blank an open housing in
the event of a leak.

,

4. When irradiated fuel is in the
reactor and the vessel head is
removed, work that has the
potential for draining the

vesselmaybecarriegonwith
less than 112,200 ft of water
in the suppression pool,
provided that: (1) the total
volume of water in the
suppression pool, refueling
:avity, and the fuel storage
pool above the bottom of the
fuel pool gate is greater than
112,200 ftJ; (2) the fuel

storage pool gate is removed;
(3) the low-pressure core and
containment cooling systems are
operable; and (4) the automatic
mode of the drywell sump pumps
is disabled. -

06778/03342 3.5/4.5-9 Amendment No.
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G. Maintenance of Filled Discharge Pipe G. Maintenance of Filled 01scharge Pipe

The following surveillance require-
ments shall be adhered to to assure
that the discharge piping cf the core

'

spray, LPCI mode of the RHR, HPCI,
and RCIC are filled:

1. Whenever core spray, LPCI mode 1. Every month prior to the testing
of the RHR, HPCI, or RCIC are of the LPCI mode of the RHR and
required to be operable, the core spray ECCS, the discharge
discharge piping from the pump piping of these systems sha'.1 be
discharge of these systems to ' vented from the high point and
the last check valves shall be water flow observed.
filled.

2. The discharge pipe pressure for 2. Following any period where HPCI,
Core Spray and LPCI mode of RHR RCIC, LPCI mode of the RHR or
shall be maintained at greater core spray have been out of
than 40 psig and less than 90 service and drained for
psig. If pressure in any of maintenance, the discharge
these systems is less than 40 piping of the inoperable system
psig or greater than 90 psig, shall be vented from the high i
this condition shall be alarmed point prior to the return of the

in the control room and system to service.
immediate corrective action
taken. If the discharge pipe
pressure is not within these

limits in 12 hours after the
occurrence, an orderly shutdown
shall be initiated, and the

reactor shall be in a cold
shutdown condition within 24

i hours after initiation.

3. Filled discharge piping for HPCI. 3. Whenever the HPCI or RCIC syst2m
and RCIC systems is ensured by is lined up to take suction from
maintaining the level in the the torus, the discharge piping i

Contaminated Condensate Storage of the HPCI and RCIC shall be
Tanks (CCST's) at or above 9.5 vented from the high point of
feet. If the CCST level falls the system and water flow ob-
below 9.5 feet, restore the served every 24 hours,
level within 12 hours or line up

both HPCI and RCIC to take a |

suction from the torus per |.

4.5.G.3. |
|

06778/0334Z 3.5/4.5-10 Amendment No.
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4. The pressure switches which mon- -

Itor the discharge lines and the |
discharge of the fill system |

pump to ensure that they are |
full shall be functionally j
tested every month and call-
brated every 3 months. The
pressure switches shall be set
to alarm at a decreasing pres- i

sure of 1 40 psig and an in- i

creasing pressure of 1 90 psig.
|

H. Condensate Pump Room Flood Protection H. Condensate Pump Room Flood Protection

1. The systems installed to prevent 1. The following surveillance re-
or mitigate the consequences of quirements shall be observed to
flooding of the condensate pump . assure that the condensate pump
room shall be operable prior to room flood protection is oper-
startup of the reactor, able.

a. The piping and electrical
penetrations, bulkhead
doors, and submarine doors
for the vaults containthg
the RHR service water pumps
and diesel generator cooling
pumps shall be checked

,

during each operating cycle
; by pressurizing to 15 2

psig and checking for leaks
using a soap bubble
solution. The criteria for4

acceptance shall be no
visible leakage through the
soap bubble solution,

b. During each operating cycle,
the following flood
protection level switches
shall be functionally tested
to give the following ,

control room alarms: |

1) turbine building
equipment drain sump

.

high level.

2) vault high level

|
I
|
|

06778/0334! 3.5/4.5-11 Amendment No.
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c. The RHR service water vault
sump pump discharge check
valves outside the vault
shall be tested for
integrity, using clean
domineralized water, at
least once per operating
cycle.'

d. The condenser pit 5-foot
trip circuits for each
channel shall be checked
once a month. A logic sys.
tem functional test shall be
performed during each
refueling outage.

.

2. The condenser pit water level'

I
switches shall trip the conden.
ser circulating water pumps andI

alarm in the control room if wa-
ter level in the condenser pit

exceeds a level of 5 feet above
the pit floor. If a failure oc-
curs in one of these trip and
alarm circuits, the failed cir-
cult shall be immediately placed
in a trip condition and reactor
operation shall be permissible
for the following 7 days unless
the circuit is sooner made oper-
able.

3. If Specification 3.5.H.1 and 2
cannot be met, reactor stattup
shall not commence or if operat-
Ing an orderly shutdown tha ;) be
initiated and the reactor shall
be in a cold shutdown con-
dition within 24 hours.

.

06778/0334Z 3.5/4.5-12 Amendment No.
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I. Average Planar LHGR I. Average Planar LHGR |
1
'

During steady-state power coeration, Daily during steady-state operation
the average linear heat generation above 257. rated thermal power, the
rate (APLHGR) of all the rods in any average planar LHGR shall be deter-
fuel assembly, as a function of aver- mined.
age planar exposure, at any axial lo-
cation, shall not exceed the maximum
average planar LHGR shown in Figure
3.5-1. If at any time during opera-
tion it is determined by normal sur- ,

!veillance that the limiting value for
APLHGR is being exceeded, action
shall be initiated within 15 minutes
to restore operation to within the l

prescribed limits. If the APLHGR is j
.

not returned to within the prescribed |

limits within 2 hours, the reactor j
shall be brought to the cold shutdown
condition within 36 hours. Surveil- ,

lance and corresponding action shall !

continue until reactor operation is |

within the prescribed limits.

J. Local LHGR J. Local LHGR

Ouring steady-state power operation, Daily during steady-state power
the linear hett generation rate operation above 257. of rated thermal j

(LHGR) of any rod in any fuel assem- power, the local LHGR shall be
bly at any axial location shall not determined.
exceed the maximum allowable LHGR.
If at any time during operation it is
determined by normal surveillance
that the limiting value for LHGR is
being exceeded, action shall be
initiated within 15 minutes to !

Irestore operation to within the
prescribed limits. If the LHGR is
not returned to within the prescribed
limits within 2 hours, the reactor
shall be brought to the cold shutdown
condition within 36 hours.
Surveillance and corresponding action
shal'. continue until reactor i

operation is within the prescribed I

limits. Maximum allowable LHGR is *
'

13.4 KH/ft for fuel types P8X8R and |
IBP8X8R. For fuel types GE8X8E and

GE8X8EB the maximum allowable LHGR is |
14.4 kW/ft.

! |

06778/0334Z 3.5/4.5-13 Amendment No. i
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K. Minimum Critical Power Ratio (MCPR) K. Minimum Critical Power Ratio (MCPR)

During steady-state operation at The MCPR shall be determined daily during
rated core flow, MCPR shall be steady-state power operation above 25% of
greater than or equal to: rated thermal power. ;

;
'

1.33 for TAVE 1 0.71 sec

I.37 for TAVE 2 0.86 sec

0.278 TAVE + 1.131

for 0.71 sec 1 tAVE 1 0.86 see

where tAVE . mean 20% scram
insertion time for '

all surveillance
data from

ispecification 4.3.C
which has been
generated in the
current cycle.

For core flows other than rated,

these nominal values of MCPR shall be
increased by a factor of kf where

| kr is as shown in Figure 3.5-2. If

any time during operation it is
determined by normal surve'llance
that the limiting value for MCPR is
being exceeded. action shall be .

Initiated within 15 minutes to
'

restore operation to within the
prescribed limits. If the
steady-state MCPR is not returned to
within the prescribed limits within 2
hours, the reactor shall be brought
to the cold shutdown condition within
36 hours. Surveillance and
corresponding action shall continue ,

until reactor operation is within the
prescribed limits.

06778/03342 3.5/4.5-14 Amendment No.
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3.5 LIMITING CONDITIONS FOR OPERATION BASES |

A. Core Spray and LPCI Mode of the RHR System

This specification assures that adequate emergency cooling capability
'

is available whenever irradiated fuel is in the reactor vessel.

Based on the loss-of-coolant analytical methods described in General
Electric Topical Report NEDC-31345P core cooling systems provide
sufficient cooling to the core to dissipate the energy associated with
the loss-of-coolant accident, to limit calculated fuel cladding
temperature to less than 22000F, to assure that core geometry remains ,

|intact, to limit cladding metal-water reaction to less than 1%, and to
limit the calculated local metal-water reaction to less than 17%.

The limiting conditions of operation in Specifications 3.5.A.1 through
3.5.A.6 specify the combinations of operable subsystems to assure the
availability of the minimum cooling systems noted above. Under these
limitingconditionsofoperation,increasedsurveillancetestingofthe|
remaining ECCS systems provides assurance that adequate cooling of the
core will be provided during a loss-of-coolant accident.

,

Core spray distribution has been shown, in full-scale tests of systems
similar in design to that of Quad-Cities I and 2, to exceed the mininium ;

requirements by at least 25%. In addition, coollog effectiveness has ;

been demonstrated at less than half the rated flow in simulated fuel '

assemblieswithheaterrodstoduplicatethedecayheatcharacteristics|of irradiated fuel. The accident analysis is additionally conservative
in that no credit is taken for spray cooling of the reactor core before
the Internal pressure has fallen to 90 psig.

The LPCI mode of the RHR system is designed to provide emergency ,

cooling to the core by flooding in the event of a loss-of-coolant
,

accident. This system functions in combination with the core spray I

system to prevent excessive fuel cladding temperature. The LPCI mode
of the RHR system in combination with the core spray subsystem provides
adequate cooling for break areas of approximately 0.05 ft2 up to and

.

2including 4.26 ft , the latter being the double-ended recirculation j
line break with the equalizer line between the recirculation loops i

closed without assistance from the high-pressure emergency core cooling
subsystems. |
The allowable repair times are established so t, hat the average risk
rate for repair would be no greater than the basic risk rate. The
method and concept are described in Reference 3. Using the results
developed in this reference, the repair period is found to be less than

1
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half the test interval. This assumes that the core spray subsystems
and LPCI constitute a one-out-of-two system; however, the combined
effect of the two systems to limit excessive cladding tempe.ature must
also be considered. The test interval specified in Specification 4.5

was 3 months. Therefore, an allowable repair period which maintains
- the basic risk considering single failures should be less than 30 days,

and this specification is within this period. For multiple failures, a
shorter interval is specified; to improve the assurance that the

remaining systems will function, a daily test is called for. Although
it is recognized that the information given in Reference I provides a
quantitative methcd to estimate allowable repair times, the lack of
operating data to support the analytical approach prevents complete
acceptance of this method at this time. Therefore, the times stated in
the specific items were established with due regard to judgment.

Should one core spray subsystem become inoperable, the remaining core
spray subsystem and the entire LPCI mode of the RHR system are
available should the need for core cooling arise. To assure that the
remaining core spray and the LPCI mode of the RHR system are available,
they are demonstrated to be operable immediately. This demonstration
includes a manual initiation of the pumps and associated valves. Based
on judgments of the reliability of the remaining systems, i.e., the
core spray and LPCI, a 7-day repair period was obtained.

Should the loss of one RHR pump occur, a nearly full complement of core
and containment cooling equipment is available. Three RHR pumps in
conjunction with the core spray subsystem will perform the core cooling
fur.ction. Because of the availability of the majority of the core
cooling equipment, which will be demonstrated to be operable, a 30-day
repair period is justified. If the LPCI mode of the RHR system is not
available, at least two RHR pumps must be available to fulfill the
containment cooling function. The 7-day repair period is set on this
basis.

B. RHR Service Water

The containment cooling mode of the RHR system is provided to remove
heat energy from the containment in the event of a loss-of-coolant
accident. For the flow specified, the containment long-term pressure
is limited to less than 8 psig and is therefore "are than ample to
provide the required heat-removal capability (reference SAR Section
5.2.3.2).

.
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The Containment Cooling mode of the RHR System consists of two loops.
Each loop consists of 1 Heat Exchanger, 2 RHR Pumps, and the associated
va'ves, piping, electrical equipment, and instrumentation. The "B"
loop on each unit contains 2 RHR Service Water Pumps. During the
period from November 24, 1981, to July 1,1982, the "A" loop on each
unit may utilize the "A" and "B" RHR Service Water Pumps from Unit 2
via a cross-tie line. After July 1, 1982, each "A" loop will contain 2

RHR Service Water Pumps. Either set of equipment is capable of
performing the containment cooling function. Loss of one RHR service
water pump does not seriously jeopardize the containment cooling
capability, as any one of the remaining three pumps can satisfy the
cooling requirements. Since there is some redundancy left, a 30-day
repair period is adequate. Loss of one loop of the containment coo'ing
mode of the RHR system leaves one remaining system to perform the
containment cooling f unction. The operable system is demonstrated to
be operable each day when the above condition occurs. Based on the
fact that when one loop of the containment.~ cooling mode of the RHR
system becomes inoperable, only one system remains, which is tested
daily, a 7-day repair period was specified.

C. High-Pressure Coolant Injection

The high-pressure coolant injection subsystem is providad to adequately
cool the core for all pipe breaks smaller than those for which the LPCI
mode of the RHR system or core spray subsystems can protect the core.

The HPCI meets this requirement without the use of offsite electrical
power. For the pipe breaks for which the HPCI is intended to function,
the core never uncovers and is continuously cooled, thus no cladding
damage occurs (reference SAR Section 6.2.5.3). The repair times for

the limiting conditions of operation were set considering the use of
the hPCI as part of the isolation cooling system.

O. Automatic Pressure Relief

The relief valves of the automatic pressure relief subsystem are a |
backup to the HPCI subsystem. They enable the core spray subsystem and
LPCI mode of the RHR system to provide protection against the small

lpipe break in the event of HPCI failure by depressurizing the reactor
'

vessel rapidly enough to actuate the core spray subsystems or LPCI mode
of the RHR system. The core spray subsystem and/or the LPCI mode of
the RHR system provide sufficient flow of coolant to limit fuel
cladding temperatures to less than 2200*F, to assure that core geometry
remains intact, to limit the core wide clad metal-water reaction to
less than 1%, and to limit the calculated local metal-water reaction to
less than 17%.

|

|
|
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analyses have shown that only four of the five valves in the automatic
depressurization system are required to operate. Loss of one of the
relief valves does not significantly affect the pressure-relieving
capability, therefore continued operation is acceptable provided the
appropriate MAPLHGR reduction factor is applied to assure compliance
with the 2200*F PCT limit. Loss of more than one relief valve
significantly reduces the pressure relief capability of the ADS: thus,

a 7 day repair period is specified with the HPCI available, and a 24
hour repair period with the HPCI unavailable.

E. RCIC

The RCIC system is provided to supply continuous makeup water to the
reactor core when the react:r is isolated from the turbine and when the
feedwater system is not available. Under these conditions the pumping
capacity of the RCIC system is sufficient to maintain the water level
above the core without any other water system in operation. If the

water level in the reactor vessel decreases to the RCIC initiation
level, the system automatically starts. The system may also be manually
initiated at any time.

The HPCI system provides an alternate method of supplying makeup water
to the reactor should the normal feedwater become unavailable.
Therefore, the specification calls for an operability check of the HPCI
system should the RCIC system be found to be inoperable.

F. Emergency Cooling Availability

The purpose of Specification 3.5.F is to assure a minimum of core
cooling equipment is available at all times. If, for example, one core
spray were out of service and the diesel which powered the opposite
core spray were out of service, only two RHR pumps would be avail 1ble. j
Likewise, if two RHR pumps were out of service and two RHR servi;e |
water pumps on the opposite side were also out of service no i

containment cooling would be available. It is during refueling outages |
that major maintenance is performed and during such time that all
low-pressure core cooling systems may be out of service. This
specification provides that should this occur, no work will be
performed on the primary system which could lead to draining the
vessel. This work would include work on certain control rod drive
components and r(tcirculation systems. Thus, the specif? cation
precludes the events whicn could require core cooling. Specification
3.9 must also be consulted to determine other requireNents for the
diesel generators. -

Quad-Cities Units 1 and 2 share certain process syitems such as the
makeup demineralizers and the radwaste system and also some safety
systems such as the standby gas treatment systerr, batteries, and diesel
generators. All of these systems have been sizad to perform their
intended function considering the simultaneous operation of both units.

'

06778/0334Z 3.5/4.5-18 Amendment No.

'

l
__ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -__ _-__-____-_ - _ _ - - - _ _ _ _ _



QUAD-CITIES
OPR-29

These technical specifications contain only a single reference to the
operability and surveillance requirements for the shared safety-related
features of each plant. The level of operability for one unit must be
maintained independently of the status of the other. For examole, a

diesel (1/2 diesel) which is shared between Units 1 and 2 would have to
be operable for continuing Unit 1 operation even if Unit 2 were in a
cold shutdown condition and needed no diesel power.

Specification 3.5.F.3 provides that should this occur, no work will be
performed which could preclude adequate emergency cooling capability
being available. Work is prohibited unless it is in accordance with
specified procedures which limit the period that the control rod drive
housing is open and assures that the worst possible loss of coolant
resulting from the work will not result in uncovering the reactor
core. Thus, this specification assures adequate core cooling.

'

Specification 3.9 must be consulted to determine other requirements for
the diesel generator.

G. Maintenance of Filled Discharge Pipe

If the discharge piping of the core spray, LPCI mode of the RHR, HPCI,
and RCIC are not filled, a water hammer can develop in this piping,
threatening system damage and thus the availability of emergency
cooling systems when the pump and/or pumps are started. An analysis
has been done which shows that if a water hammer were to occur at the
time emergency cooling was required, the systems would still perform
their design function. However to minimize damage to the discharge
systems and to ensure added margin in the operation of these systems,
this technical specification requires the discharge lines to be filled
whenever the system is in an operable condition.

Specification 3.5.F.4 provides assurance that an adequate supply of
coolant water is immediately available to the low-pressure Core cooling
systems and that the core will remain covered in the event of a
lo',s-of-coolant accident while the reactor is depressurized with the
head removed.

H. Condensate Pump Room Flood Protection

See Specification 3.5.H

I. Average Planar LHGR

This specification assures that the peak cladding temperature following
the postulated design-basis loss-of-coolant accident will not exceed
the 22000F limit specified in the 10 CFR 50, Accendix K Considering
the postulated effects of fuel pellet der.sification.

06778/0334Z 3.5/4.5-19 Amendment No.
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The peak cladding temperature following a postulated loss-of-coolant
accident is primarily a function of the average heat-generation rate of j
all the rods of a fuel assembly at any axial location and is only
secondarily dependent on the rod-to-rod power distribution within an
assembly. Since expected local variations in power distribution within
a fuel assembly affect tne calculated peak cladding temperature by less
than + 20'F relative to the peak temperature for a typical fuel design, ;

!the limit on the average planar LHGR is sufficient to assure that
calculated temperatures are below the limit. The maximum average i
plarar LHGR's showr, in Figure 3.5-1 are based on calculations employing i

the models described in Reference 2.
'

The Average Planar Linear Heat Generation Rate (APLHGR) also serves a
secondary function which is to assure fuel rod mechanical int 9grity.

J. Local LHGR

This specification assures that the maximum linear heat-generation rate
in any rod is less than the design lin~ ear heat-generation rate even if
fuel pellet densification is postulatea. The power spike penalty is
discussed in Reference 2 and assumes a linearly increasing variation in
axial gaps between core bottom and top and assures with 957. confidence
that no more than one fuel rod exceeds the design LHGR due to power
spiking. No penalty is required in Specification 3.5.L because it has'
been accounted for in the reload transient analyses by increasing the
calculated peak LHGR by 2.27..

K. Minimum Critical Power Ratio (MCPR)

The steady state values for MCPR specified in this specification were
selected to provide margin to accommodate transients and uncertainties
in monitoring the core operating state as well as uncertainties in the
critical power correlation itself. These values also assure that
operation will be such that the initial condition assumed for the LOCA
analysis plus two percent for uncertainty is satisfied. For any of the
special set of transients or disturbances caused by single operator
error or single equipment malfunction, it is required that design
analyses initialized at this steady-state cperating limit yield a MCPR
of not less than that specified in Specification 1.1. A at any time i

during the transient, assuming instrument trip settings given in |
Specification 2.1. For analysis of the thermal consequences of these

]
transients, the value of MCPR stated in this specification for the
limiting condition of operation bounds the initial value of MCPR
assumed to exist prior to the initiation of the transients. This
initial condition, hich is used in the transient analyses, will
preclude violation of the fuel cladding integrity safety limit.
Assumptions and methods used in calculating the required steady state
MCPR limit for each reload cycle are documented ir, References 2 and 4.
The results apply with increased conservatism while operating with
MCPR's greater than specified.
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The most limiting transients with respect to MCPR are generally:

a) Rod withdrawal error

b) Load rejection or turbine trip without bypass

c) Loss of feedwater heater -

The MCPR Operating Limit reflects an increase of 0.03 over the most
limiting transient to allow continued operation with one feedwater
heater out of service.

Several factors influence which of these transients results in the
lar9sst reduction in critical power ratto such as the specific fuel
loading, exposure, and fuel type. The current cycle's reload licensing
analyses specifies tile limiting transients for a given exposure
increment for each fuel type. The values specified as the Limiting
Condition of Operation are conservatively chosen to bound the most
restrictive over the entire cycle for each fuel type. |

The need to adjust the MCPR operating limit as a function of scram time
arises from the statistical approach used in the implementation of the
00YN computer code for analyzing rapid pressurization events. Generic
statistical analyses were performed for plant groupings of similar
design which considered the statistical variation in several parameters
(initial power level, CRD scram insertion time, and model
uncertainty). These analyses (which are described further in Reference
4) produced generic Statistical Adjustment Factors which have been :

'applied to plant and cycle specific 00YN results to yield operating'

limits which provide a 95% probability with 95% confidence that the
limiting pressurization event will not cause MCPR to fall below the i

Ifuel cladding integrity safety limit.

For core flow rates less than rated, the steady state MCPR is increated
by the formula given in the specification. This ensures that ths. MCPR .

will be maintained greater than that specified in Specification 1.1.A
even in the event that the motor-generator set speed controller causes
the scoop tube positioner for the fluid coupler to move to the traximum
speed position. |

.
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4.5 SURVEILLANCE REQUIREHENTS BASES

The testing interval for the core and containment cooling systems is based on a !
quantitative reliability analysis, judgment, and practicality. The core cooliny |
systems have not been designed to be fully testable during operation. For
example, the core sprey final admission valves do not open until reactor pressure

'
,

has fallen to 350 psig. Thus, during operatloa, even if high drywell pressure>

were simulated, the final valves would not oper,. In the case of the HPCI,
automatic initiation during power operation wouid result in pumping cold water

1

into the reactor vessel which is not destraile. !

The systems can be automatically actuated during a refueling outage and this will
be done. To increase the availability of the individual components of the core
and containment cooling systems, the components which make up the system, i.e.,

instrumentation, pumps, valve operators, etc., are tested more frequently. The
instrumentation is functionally tested each month. Likewise the pumps and
motor-operated valves are also tested each month to ' assure their operability.
"e combination of a yearly simulated automatic actuation test and monthly tests
( the pumps and valve operators is deemed to be adequate testing of these
systems.

With components or subsystems out of service, overall core and containment
cooling reliability is maintained by demonstrating the operability of the
remaining cooling equipment. The degree of operability to be demonstrated
depends on the nature of the reason for the out-of-service equipment. For
routine out-of-service periods caused by preventative maintenance, etc., the pump
and valve operability checks will be performed to demonstrate operability of the
remaining components. However, it a failure, design deficiency, etc., causes the
out-of-service period, then the demonstration of operability should be thorough
enough to e wJre that a similar problem does not exist on the remaining
components. For example, if an out-of-service period is caused by failure of a |pump to deliver rated capacity due to a design dtficiency, the other purrps of
this type might be subjected to a flow rate test in addition to the operability
checks.

The verification of the main steam relief valve operability during manual
actuation surveillance testing must be made independent of temperatures indicated
by thermocouples cownstream of the relief valves. It has been found that a
temperature increase mJj result with the valve still closed. This is due to
steam being vented through the pilot valves during the survoillance test. By
first opening a turbine bypass valve, and then observing its closure response
during relief valve actuation, positive verification can be made for the relief
valve opening and passing steam flow. Closure response of the turbine control
valves during relief valve manual actuation would likewise serve as an adequate
verification for the relief valve opening. This test method may be performed
over a wide range of reactor pressures greater than 150 psig. Valve operation
below 150 psig is limited by the spring tensica exhibited by the relief valves.'

i

|
|
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The surveillance requirements to ensure that the discharge piping of the core
spray, LPCI mode of the RHR, HPCI, and RCIC systen.s is filled provides for a
visual observation that water flows from a high point vent. This ensures that
the line is in a full condition.
Instrumentation has been provided on core spray and LPCI mode of RHR to monitor
the pressure of water in the discharge piping between the monthly intervals at
which the lines are vented and alarm the control room if the pressure is
inadequate. This instrumentation will be calibrated on the same frequency as the
safety system instrumentation and the alarm system tested monthly. This testing
ensures that, during the interval between the monthly venting checks, the status
of the discharge piping is monitored on a continuous basis. An alarm point of 40
psig for the low pressure of the fill system has been chosen because, due to
elevations of piping within the plant 39 psig is required to keep the lines
full. The shutoff head of the fill system pumps is less tnan 90 psig and
therefore will not defeat the low-pressure cooling pump discharge pressure
interlock 100 psig as shown in Table 3.2-2. A margin of 10 psig is provided by
the high pressure alarm point of 90 psig.

HPCI and RCIC systems normally take a suction from the Contaminated Condensate
Storage Tanks (CCST's). The level in the CCST's is maintained at or above 9.5
feet. This level corresponds to an elevation which is greater than the elevation
of the last check valves in the discharge pipes of either the HPCI or RCIC
systems. Therefore, filled discharge piping of HPCI or RCIC systems is ensured
when lined up to the CCST and tank level is at or above 9.5 feet.

The watertight bulkhead and submarine doors and the penetration seals for pipes
and cables penetrating the vault walls and ceilings have been designed to
withstand the maximum flood conditions. To assure that their installation is
adequate for maximum flood conditions, a method of testing each seal has been
devised.

In order to test an electrical penetration or pipe seal, compressed air is
supplied to a test connection and the space between the fittings is pressurized
to approximately 15 psig. The outer faces are then tested for leaks using a soap
bubble solution.

In order to test the submarine doors, a test frame must be installed around each
door. The frame is then pumped to a pressure of approximately 15 psig and held
to test for leaktightness. The watertight bulkhead doors are tested by
pressurizing the volume between the double-gasket seals to approximately 15
psig. Tne gasket seal area is inspected using a soap bubble solution. Each RHR
service water vault contains a sump, which will collect any floor or equipment
leakage inside the vault. A sump pump will automatically start on high level in
the sump, and will punp the water out of the vault, via 2, discharge check valves
outside the vault to the service water discharge pipe. A composite sampler is
located on the sumo discharge line. A radiation monitor is also located on the
service water discharge. The sump discharge water is not expected to be
contaminated, and any in-leakage to the vault is prevented by 2 check valves.
Surveillance of these check valves is performed each operating cycle to assure
their integrity. The previously installed bedplate drains to the turbine
building equipment drain sump have been capped off permanently.

06778/0334Z 3.5/4.5-24 Amendment No.
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A level switch set at a water level of 6 inches is located inside each vault. I

Upon actuation, the switch alarms in the control room to notify the operator of
trouble in the vault. The operator will also be aware of problems in the
vaults / condensate pump room if the high-level alarm on the equipment drain sump
is not terminated in a reasonable amount of time.

A system of level switches has been installed in the condenser pit to indicate
and control flooding of the condenser area. The following switches are installed:

Level Function

a. I foot (one alarm, low water
switch) level

- b. 3 feet (one alarm, high water
switch) level

c. 5 feet (two alarm and cir-
redundant culating water
switch pairs) pump trip

Level (a) indicates water in the condenser pit from either the hotwell or the
circulating water system. Level (b) is above the hotwell capacity and indicates
a probable circulating water failure.

Should the switches at levels (a) and (b) fail or the operator falls to trip the
circulating water pumps on alarm at level (b), the actuation of either level
switch pair at level (c) shall trip the circulating water pumps automatically and
alarm in the control room. These redundant level switch pairs at level (c) are
designed and installed to IEEE 279, "Criteria for Nuclear Power Plant Protection
Systems." As the circulating water pumps are tripped, either manually or
automatically at level (c) of 5 feet, the maximum water level reached in the
condenser pit due to pumping will be at elevation 568 feet 6 inches elevation (10
feet above condenser pit floor elevation 558 feet 6 inches; 5 feet plus an
additional 5 feet attributed to pump coastdown).

In order to prevent the RHR service water pump motors and diesel generator
cooling water pump motors from overheating a vault cooler is supplied for each
pump. Each vault cooler is designed to maintain the vault at a maximum 105'F
temperature during operation of its respective pump. For example, if diesel
generator cooling water pump 1/2-3903 starts, its cooler also starts and'

maintains the vault at 105'F by removing heat supplied to the vault by the motor j

of pump 1/2-3903. If, at the same time that pump 1/2-3903 is in operation, RHR i

service water pump IC starts, its cooler will also start'and compensate for the !

added heat supplied to the vault by the IC pump motor keeping the vault at 105'F. j

Each of the coolers is supplied with cooling water from its respective pump's
,

discharge line. After the water has been passed through the cooler it returns to
its respective pump's Suction line. The cooling water quantity needM for each 1

cooler is approximately 1% to 5% of the design flow of the pumps so that the
recirculation of this srtall amount of heated water will not affect pump or cooler ,

operation.
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Operation of the fans and coolers is required during shutdown and thus additional
I surveillance is not required.

Verification that access doors to each vault are closed following entrance by
personnel is covered by station operating procedures.

,

The LHGR shall be checked dally to determine if fuel burnup or control rod
movement has caused changes in power distributton. Since changes due to burnup
are slow anc only a few control rods are moved dally, a daily check of power
distribution is adequate.

Average Planar LHGR

At core thermal power levels less than or equal to 25%, operating plant
experience and thermal nydraulic analyses indicate that the resulting average
planar LHGR is below the maximum average planar LHGR by a considerable margin;
therefore, evaluation of the average planar LHGR below this power level is not
necessary. The dally requirement for calculating average planar LHGR above 25%

|

rated thermal power is sufficient, since power distribution shifts are slow when
these have not been significant power or control rod changes.

Local LHGR

The LHGR as a function of core height shall be checked daily during reactor
operation at greater than or equal to 25% power to determine if fuel burnup or
control rod movement has caused changes in power distribution. A limiting LHGR
value is precluded by considerable margin when employing any permissible control
rod pattern below 25% rated thermal power.

Minimum Critical Power Ratio (MCPR)

At core thermal power levels less than or equal to 25%, the reactor will be
i

operating at minimum recirculation pump speed and the moderator void content will |
be very small. For all designated control rod oatterns which may be employed at
this point, operating plant experience and thermal hydraulic analysis indicate
that the resulting MCPR value is in excess of requirements by a considerable
margin. With this low void content, any inadvertent core flow increase would
only place operation in a more conservative mode relative to MCPR.

The daily requirement for calculating MCPR above 25% rated thermal power is
sufficient, since power distribution shifts are very slow when there have not
been significant power or control rod changes. In addition, the Kr correction
applied to the LCO provides margin for flow increases from low flows.

.
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3.6/4.6 PRIMARY SYSTEM BOUNDARY

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS
1

Applicability: Applicability: )

Applies to the operating status of the Applies to the periodic examination and |

reactor coolant system. testing requirements for the reactor
coolant system.

Objective:
Objective:

To assure the integrity and safe opera-
tion of the reactor coolant system. To determine the condition of the reactor

coolant system and the operation of the
safety devices related to it.

SPECIFICATIONS

A. Thermal Limitations A. Thermal Limitations'

1. Except as indicated in 1. During heatups and cooldowns the 1

Specification 3.6.A.2 below, the following temperatures shall be
average rate of reactor coolant permanent!y recorded at

*

temperature change during normal 15-minute intervals-
'

heatup or cooldown shall not
exceed 1000 F/hr when averaged a. reactor vessel shell. ;

over a 1-hour period. I
!

b. reactor vessel shell flange, i

and

c. recirculation loops A and B. {

2. A step reduction in reactor 2. The temperatures listed in
coolant temperature of 2400F Specification 4.6.A.1 shall be

is permissible so long as the permanently recorded subsequent
limit in Specification 3.6.A.3 to a heatup or cooldown at

;

below is met. 15-minute intervals until three
consecutive readings at each
given location are within 5
degrees of each other.

3. At all times, the shell flange
to shell temperature

1differential shall not exceed
|

t

| 1400F. ,

1

|

|
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4. The recirculation pump in an
idle recirculation loop shall
not be started unless the
coolant in that loop is within
50'F of the operating loop
coolant temperature.

B. Pressurization Temperature B. Pressurization Temperature

1. The reactor vessel shall be 1. Reactor vessel shell temperature

vented and power operation shall and reactor coolant pressure

not be conducted unless the shall be permanently recorded at
reactor vessel temperature is 15-minute intervals whenever the
(1ual to or greater than that shell temperature is below 220'F
shown in Figure 3.6-1. and the reactor vessel is not
Operation for hydrostatic or vented.
leakage tests, during heatup or
cooldown, and with the core
critical shall be conducted only
when vessel temperature is equal
to or above that shown in the
appropriate curve of Figure
3.6-1. Figure 3.6-1 is *

effective through 6 EFPY, At
least six months prior to 6 EFPY
new curves will be submitted.

2. The reactor vessel head bolting 2. Neutron flux monitors and
'' studs shall not be under tension samples shall be installed in

unless the temperature of the the reactor vessel adjacent to
vessel shell immediately below the vessel wall at the core
the vessel flange is 2 100'F, midplane level. The monitor

and sample program shall con- I

form to ASTM E 185-66. The
monitors and samples shall be
removed and tested in accordance
with the guidelines set forth in
10CFR50 Appendix H to
experimentally verify the
calculated values of integrated
neutron flux that are used to
determine the NOTT for Figure
3.6 1.

.

|

|

1

>
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$g When the reactor vessel head
bolting studs are tightened or
loosened, the reactor vessel |

i Shell temperature immediately
] below the head flange shall be

permanently recorded.
J

C. Coolant Chemistry C. Coolant Chemistry
]

1. The steady-state radioiodine 1. 4. A sample of reactor coolant

concentration in the reactor shall be taken at least
coolant shall not exceed 5 Cl every 96 hours and analyzed
of 1-131 dose equivalent per for radioactive lodines of~ .

j gram of water. I-131 through I-135 during
power operation. In '

addition, when chimney
monitors indicate an
increase in radioactive t

gaseous effluents of 25% or ji

5000 C1/sec, whichever is
i

greater, during steady-state
reactor operation, a reactor
coolant sample shall be
taken and analyzed for'
radioactive lodines.

b. An isotopic analysis of a
reactor coolant sample shall
be made at least on:e per

,

j month.

c. Whenever the steady-state '

radiolodine concentration of
prior operation is greater
than 1% but less than 10% of
Specification 3.6.C.I. a
sample of reactor coolant

shall be taken within 24
hours of any reactor startup

i and analyzed for radioactive
~

lodines of I-131 through
I-135.;

|

.

a

!

;

4

1

k
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d. Whenever the steady-state
radiolodine concentration is
greater than 10% of
Specification 3.6.C.I. a i

sample of reactor coolant
shall be taken prior to any
reactor startup and analyzed '

for radioactive iodines of
I-131 through I-135 as well
as the coolant sample and
analyses required by
Sper.lfication 4.6.C.I.c
above.

2. The reactor coolant water shall 2. During startups and at steaming
not exceed the following limits rates below 100,000 lb/hr, a
with steaming rates less than sample of reactor coolant shall
100.000 lb/hr exceDt as be taken every 4 hours and
specified in Specification analyzed for conductivity and
3.6.C.3: chloride content.

conductivity 2 pmho/cm
'chloride ion 0.1 ppm

3. For reactor startups, the 3. a. With steaming rates greater
maximum value for conductivity than or equal to 100,000
shall not exceed 10 pmho/cm. Ib/hr, a reactor coolant

and the maximum value for sample shall be taken at
chloride ion concentration shall least every 96 hours and
not exceed 0.1 ppm for the first when the continuous conduct-
24 hours after placing the ivity monitors indicate
reactor in the power operating abnormal conductivity (other !

condition. than short-term spikes) and
'

analyzed for conductivity ,

and chloride ion content. |

b. When the continuous
conductivity monitor is
inoperable, a reactor
coolant sample should be
taken at least daily and
analyzed for conductivity I
and chloride ton content. j

.
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4. Except as specified in'

Specification 3.6.C.3 above, the
reactor coolant water shall not
exceed the following limits with

,

steaming rates greater than or
j

equal to 100,000 lb/hr:

conductivity 10 9mho/cm
)chloride ton 1.0 ppm

5. If Specification 3.6.C.1,
3.6.C.2, 3.6.C.3, or 3.6.C.4 is i

not met, an orderly shutdown !
!shall be initiated.

D. Coolant Leakage D. Coolant Leakage
.

1. Any time irradiated fuel is in Reactor coolant system leakage shall-
the reactor vessel and reactor be checked by the sump and air
coolant temperature is above sampling system. Sump flow monitor-
2120F, reactor coolant leakage ing and recording shall be performed
into the primary containment once per shift. Air sampling shall
from unidentified sources shall be performed once per day.
not exceed 5 gpm. In addition,

the total reactor coolant system4

leakage into the primary
containment shall not exceed
25 gem.

2. Both the sump and air sampling
systems shall be operable during
reactor power operation. From
and after the date that one of
these systems is made or found
to be inoperable for any reason,
reactor power operation is

i permissible only during the
succeeding 7 days.

3. If the conditions in 1 or 2
" above cannot be met, an orderly

shutdown shall be initiated and
the reactor shall be in a Cold
shutdown condition within 24 i

, hours. .

,

J

l
|

|
!
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E. Safety and Relief Valves E. Safety and Relief Valves

1. Prior to reactor startup for A minimum of 1/2 of all safety valves
power operation, during reactor shall be bench checked or replaced i

power operating conditions, and with a bench checked valve each
whenever the reactor coolant refueling outage. The popping point
pressure is greater than 90 psig of the safety valves shall be set as
and temperature greater than follows:
320oF, all nine of the safety
valves shall be operable. The Number of Valves Setpoint (psig)
solenoid-activated pressure
valves shall be operable as 1 1135(I)
required by Specification 3.5.0. 2 1240

2 1250

2. If Specification 3.6.E.1 is not 4 1260
met, the reactor shall remain
shut down until the condition is The allowable setpoint error for each

corrected or, if in operation, valve is .1%.
an orderly shutdown shall be '

initiated and the reactor All relief valves shall be checked
coolant pressure and temperature for set pressure each refueling out-
shall be below 90 psig and age. The set pressures shall be:
3200F within 24 hours.

Number of Valves Setpoint (p'sig);

1 11135(l)
2 11115
2 11135

(I) Target Rock combination safety /
relief valve.

,

F. Structural Integrity F. Structural Integrity

The structural integrity of the The nondestructive inspections listed

primary system boundary shall be in Table 4.6-1 shall be performed as
maintained at the level required by specified in accordanc4 with Section

the ASME Boller and Pressure Vessel XI of the ASME Boiler and Pressure
Code, Section XI. "Rules for Inser- Vessel Code, 1971 Edition, Summer ,

vice Inspection of Nuclear Power 1971 Addenda. The results obtained :
Plant Components", 1974 Edition, from compliance with this specifica-

Summer 1975 Addenda (ASME Code tion will be evaluated after 5 years I

Section XI). and the conclusions will be reviewed
with the NRC.

.

d

}

:
4

i |
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|
:Comconents of the primary system

boundary whose inservice examination '

reveals the absence of flaw '-

; indications or flaw indications not
|in excess of the allowable indication

| standards of this Code are acceptable |
| for continued service. Plant i
-

operation with components which have ,

i in-service examination flaw |

| Indication (s) in excess of the
| allowable indication standards of the !

Code shall be subject to NRC approval, J4

,

'

a, Components whose inservice'

:
. examination reveals flaw
! indication (s) in excess of !

the allowable indication "

standards of the ASME Code.
Section XI, are unacceptable -

4 for continued service unless ;

{ the following requirements
are met: ,

'

1) An analysis and,

evaluation of the'

detected flaw,

indication (s) shall be :

submitted to the NRC |
i that demonstrate that

the component structural f
; integrityjustifies !

continued service. The

| analysis and evaluation .

'
2 shall follow the

>

j procedures outlined in
j Appendix A. "Evaluation !

of Flaw Indications", of j
<

| ASME Code. Section XI. ;

2) Prior to the resumDtion !

of service, the NRC'

| snell review the !

i analysis and evaluation ;

j cnd either accreve
resumotion of plant -

;

; operation with the ,

'

! Affected component or
|require that tne

4

4 component be repaired or |

replaced.

'
;

; 06788/03342 3.6/4.6-7 Amendment No.
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b. For components approved for
continued service in
accordance with paragraph a. p

1above, reenamination of the
area containing the flew |

.

'

Indication (s) shall be
conducted during each
scheduled successive :

; i

Inservice inspection. An
analysis and evaluationt

l shall be sut.ultted to the '

NRC following each inservice.

inspection. The analysts'

and evaluation shall follow
the procedures outlined in
Appendix A. "Evaluation of

~ Flaw Indications", of ASME
4 Code, Section XI, and shall

reference prior analyses
! submitted to the NRC to the
!

extent applicable. Prior to
! resumption of service
i following each inservice ;

! inspection, the NRC shals
review the analysis and i>

1 evaluation and either
! approve resumption of plant -

'

operation with tne affected
component or require that !

.

| the component be repaired or |
replaced. |

t

I c. Repair or replacement of
cceponents, including

j reenaminations, shall :

; conform with the )
i requirements of the ASME ,

Code, Section XI. In the |
|

1 case of repairs, flaws snall
I

; ce either removed or
i repaired to the entent |
) necessary to meet the
' allowable indication
i standards specified in ASME .

Code, Section XI.
I

i
1

1

l
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G. Jet Pumps G. Jet Pumps i

1. Whenever the reactor is in the 1. Whenever there is recirculation
Startup/ Hot Standby or Run flow with the reactor in the ,

modes, all jet pumps shall be Startup/ Hot Standby or Run
intact, and all operating jet modes, jet pump ir.tegrity and !

pumps shall be operable. If it operability shall be Checked !
is determired that a jet pump is daily by verifying that the |
inoperable, an orderly shutdown following two conditions do not ;

,
1

1 shall be initiated and the occur simultaneously: |
reactor shall be in a cold ;

shutdown condition within 24 a. The recirculation pump flow !

hours. differs by more than 10%
from the established
speed-flow characteristics.

b. The indicated total core
flow is more than 10%i
greater than the core flow
value derived from
established core plate OP-
core flow relationships.

2. Flow indication from each of tne 2. Additionally,whenoperating
: 20 jet pumps shall be vertfled with one rectreulation pump with :

; prior to initiation of reactor the equalizer valves closed, the
startup from a cold shutdown diffuser to lower plenum ,

condition. differential pressure shall be |<

1 checked daily, and the l

Idifferential pressure of any jet
pump in the idle loco shall not>

vary by more than 10% from i
'

established patterns. '

i

1

1

.

I
.

s

i

;

;

)
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'

3. The indicated core flow is-the 3. The baseline data reautred to
sum of the flow indication from evaluate the conditions in
each of the 20 jet pumps. If Specifications 4.6.G.1 and i

Iflow indication failure occurs 4.6.G.2 will be acquired each
for two or more jet pumps, operating cycle,'

immediate corrective action
shall be taken. If flow
indication for all but one jet ,

pump cannot be obtained within ;'

12 hours, an orderly shutdown .

shall be initiated and the ,

reactor shall be in a cold
shutdown condition within 24
hours..

'

1

| i
'

!

!

'

i ;

. >

I t

i

:

i
!

!

,

| H. Recirculation Pump Flow limitations H. Recirculation Pump Flcw limitations ;
I

i 1. Whenever both recirculation Recirculation pumps speed shall be i

pumps are in operation, pump checked daily for mismatch.
'

;

; speeds shall be maintained ;

within 10% of each other when'

'

l power level is greater than 80%
and within 15% of each other'

I when power level is less than i
80%. .I

| i-

j |
'

J

:

1

i

i
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2. If Specification 3.6.H.1 cannot
be met, one recirculation pump

; thall be tripped.

:
3. During Single 1.oop Operation for

more than 12 hours, the
' following restrictions are

required:
,

4. The MCPR Safety Limit shall
be increased by 0.01 (T.S.

: 1.1A); ,

| b. The MCPR Operating Limit
shall be increased by 0.01'

(T.S. 3.5.K);
,

.

c. The flow biased APRM Scram
'

.

and Rod Block Setpoints,

shall be reduced by 3.5% to
read as follows:.

T.S. 2.1.A.1: . ,

S i .58HD + 58.5 ;

T.S. 2.1.A.1;*1

!
S 1 (.58HD + 58.5) FRP/MFLPD

1 ,

T.S. 2.1.B: ,

S 1 58WD + 46.5 i
:

T.S. 2.1.8,

S 1 (.58HD + 46.5) FRP/MFLPD
' T.S. 3.2.C (Table 3.2-3);'

| APRM Upscale < (.58WO + 46.5)
'

I FRP/MFLPD
-

!

In the event that NFLPD |*

| exceeds FRP.

d. The flow biased RBM Rod
Block setpoints shall be

reduced by 4.0% to read as
follows:

,

T.S. 3.2.C (Table 3.2-3);

\ RBM Upscale i .65WD + 39

I e. The suction valve in the
idle loop shall be closed

i and electrically isolated
except when the idle loop is
being prepared for return to
service..

06788/0334Z 3.6/4.6-11 Amendment No,
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|

1. Shock $Uppressors (Snubbers) 1. Shock Suppressors (Snubbers) ;

;,

The following surveillance require. |
'ments apply to all snubbers Itsted in'

Table 3.6-1. i

a

1. During all modes of operation 1. Visual inspections shall be
1 except Shutdown and Refuel, all performed in accordance with the !;

snubbers listed in Table 3.6-1 following schedule utilizing the t'

! shall be operable except as acceptance criteria given by i

; | noted in 3.6.I.2 following. Specification 4.6.I.2. f
Number of Snubbers

'

found Inoperable Next I

During Inspection Required t

I or During Inspec- Inspection
tion Interval Interval

0 18 months |.

] 225% ,

l'

'

1 12 months
225% ,

,

t
'

2 6 months
: 25% i
4 ;

| 3,4 124 days |

j 125% j
. :

i 5,6,7 62 days :
: +25% |
_

1 >8 31 days
.

:

] 225%- |
~

t,

The required inspection interval i'

shall not be lengthened more j,

than one step at a time.
'

4

! Snubbers may be categorized in
| two groups. ' accessible' or
! ' inaccessible' based on their

accessibility for inspection
!j during reactor operation. These
j two groups may be inspected
~ independently according to the
j above schedule.

]
:
i

06788/0334Z 3.6/4.6-12 Amendment No.
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Snubber service life moni- |
i

toring shall be followed by the'

snubber surveillance inspection

records and maintenance history
records. The above record ,

retention method shall be used
,

to prevent the snubbers from ,4
'exceeding a service life.
,;

1 2. From and after the time that a 2. Visual inspections shall verify:
snubber is determined to be,

inoperable, continued reactor a. There are no visible ;

operation is permissible during indications of damage or
'

the succeeding 72 hours only if impaired operability, and
, the snubber is sooner made
! operable, b. Attachments to the

foundation or supporting
structure are secure.' ,

'

c. For hydraulic snubbers, the<

hydraulic fluid reservoir
and fluid connections.shall

i

be inspected for operability, ;

!

3. If the requirements of 3.6.I.1 3. Once each refueling cycle a
and 3.6.I.2 cannot be met, an representative sample of 10% of
orderly shutdown shall be the total of each type of
initiated and the reactor shall snubber in use in the plant

be in a cold shutdown condl\1on shall be functionally tested
within 36 hours, either in place or in a bench

test. For each snubber that
j does not meet the functional

test criteria, an additional 10%4

of that type of snubber shall be
,

; functionally tested.

4. If a snubber is determined to be 4. The hydraulle snubbers shall be
inoperable while the reactor is tested for:
in the Shutdown or Refuel mode,
the snubber shall be made a. operability, including
operable prior to reactor vertftcation of proper

; startup. 41ston movement, lockup, and
bleed. When competitive'

marketable test fixtures are
available, but no later than
12/31/83, the functional

test shall include
demonstrating snubber bleed.

I or release, rate is within
the specified range in
compression or tension,

i

0678B/0334Z 3.6/4 1 .3 Amendment No.
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b. When competitive marketable ;

test fixtures are available,
i but no later than 12/31/83,
! the functional test shall
' *

also demonstrate that
activation (restraining ,

action) is achieved within
the specified range of
velocity or acceleration in
both tension and compression.

5. Snubbers may be added to S. The mechanical snubber
,

safety-rvlated systems without functional tests shall verify.
prior license Amendment to Table !

3.6 1 provided that a revision ,

to Table 3.6-1 is included with ;

the next license amendment
request.

a. That the breakaway force
that inttlates free movement
of the snubber rod in either '

tension or compression,is
~

,
,

less than the specified
,

4 maximum force. ;

b. That the activation
(restraining action) is
achieved within the
specified range ofI

acceleration in both tension,

and compression. This test'

cannot be performed until )i

competitive marketable test '

-

j fixtures are manufactured
and on site. Until such |

'test fixtures are avall-
able, but no later than" '

12/31/83, the functional

test for mechanical snubbers l*

will be limited to 4.6.I.5.a. |
'

4

6. When a snubber is deemed
inop,erable, a review shall be

, conducted to determine the mcde
I of failure and to decide if an

engineering evaluation should te
performed. If the engineering

i evaluation is deemed neces-
sary, it will determine whether

j or not the snubber mode of
failure has imparted a

i significant effect or
degradation on the supported
component or system.

06785/03342 3.6/4.6-14 Amendment No.
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.

7. If any snubber selected for
functional testing either falls |
to lockup or fails to move, ;:

! 1.e.. frozen in place, the cause j
t will be evaluated and if

determined to be generically ;

f deficient all snubbers of the
'

i same design. Subject to the same i

defect shall be functionally !

j tested. !
,

| 8. In addition to the regular !

sample, snubbers which failed
i

the previous functional test
>

shall be retested during the
,

next test period. If a spare ;t

snubber has been installed in .

place of a failed snubber. then |
i both the failed snubber (if it :

is repaired and installed in !
another position) and the spare i

1 snubber shall be retested. Test
; results of these snubbers may

*

not be included for the |i

| resampling. !
j

,

i i
1

i

i

.

i

! !

| |

; 1

I i
!

'

i

.
,

i
.

l
;

i

i
1

1
:

1
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3.6 LIMITING CON 0!TIONS FOR OFRATION BASES

A. Thermal Limitations

The reactor vessel design specificatien requires that the reactor vessel be
designed for a maximum heatup and cooldown rate of the contained fluid
(water) of 1000F/ hour averaged over a period of I hour. This rate has been
chosen based on past experience with operating power plants. The associated
time periods for heatup and cooldown cycles when the 1000F/hr rate is
limiting provides for efficient but safe plant operation.

The reactor vessel manufacturer has designed the vessel to the above
temperature criterion. In the course of completing the design, the
manufacturer performed a detailed stress analysis. This analysis includes
more severe thermal conditions than those which would be encountered during
normal heating and cooling operations.

Specific analyses were made based on a heating and cooling rate of 1000F/hr
applied continuously over a temperature range of iOOOF to 5500F, Because
of the slow temperature-time response of the massive flanges relative to the
adjacent head and shell 56ctions, calculated temperatures obtained were
5000F (shell) and 3600F (flange) (1400F differ itial).

Both axial and radial thermal stresses were co. ,ldered to act concurrently
with full primary loadings. Calculated stresses were within ASME Boiler and
Pressure Vessel Code Section III stress intensity and fatigue limits even at
the flange area where maximum stress occurs.

The flange metal temperature differential of 1400F occurred as a result of
sluggish temperature response ano the fact that the heating rate continued
over a 4500F coolant temperature range.

The uncontrolled cooldown rate of 2400F/hr was based on the maximum
expected transient over the lifetime of the reactor vessel. This maximum
expected transient is the injection of cold water into the vessel by the
high-pressure coolant injection subsystem. This transient was considerec in
the design of the pressure vsssel, and ten such cycles were considered in the
design. Detailed stress analyses were conducted to assure that the injection
of cold water into the vessel by the HPCI would not exceed ASME stress code
limitations.

B. Pressurization Temperature
'

The reactor coolant system is a primary barrier against the release of
fission products to the environs. In order to provide assurance that this
barrier is maintained at a high degree of integrity, restrictions have been
placed on tne operating conditions to wnich it can be subjected. These
restrictions on inservice hydrostatic testing, on heatup and cooldown, and on

06788/03342 3.6/4.6-16 Amendment No.
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' critical core operation shown in Figure 3.6-1, were established to be in
conformance with Appendix G to 10CFR50.

In evaluating the adequacy of ferritM steels Sa3028 it is necessary that the
following be established:

1. The reference nil-ductility temperature (RTNDT) for all vessel
and adjoining materials.

2. The relationship _between RTNDT and integrated neutron flux
(fluence, at energies > Hev), and

3. The fluence at the location of a postulated flaw.

The initial RTNOT of the main closure flange, the shell and head materials
connecting to these flanges, and connecting welds is 10*F. However, the

. vertical electroslag welds which terminate immediately below the vessel
flange have an RTNOT of 40*F. Reference Appendix F to the Dresden FSAR.
The closure flanges and connecting shell materials are not subject to any
appreciable neutron radiation exposure, nor are the vertical electroslag
seams. The flange area is moderately stressed by tensioning the head bolts.
Therefore, as is indicated in curves (a) and(b)ofFigure3.6-1,theminimum|
temperature of the vessel shell immediately below the vessel flange is
established as 100*F below a pressure of 400 psig. (40*F + 60*F, where 40*F'
is the RTNDT of the electroslag weld and 60*F is a conservatism required by
the ASME Code). Above approximately 400 psig pressure, the stresses
associated with pressurization are more limiting than the bolting stresses, a
fact that is reflected in the non-linear portion of curves (a) and (b).
Curve (c), which defines the temperature limitations for critical core
operation, was established per Section IV 2.c. of Appendix G of 10CFR50.
Each of the curves, (a), (b) and (c) define temperature limitations for

unirradiated ferritic steels. Provision has been made for the modification
of these curves to account for the change in RTHDT as a result of neutron
embrittlement.

The withdrawal schedule in Table 4.6-2 is based on the three capsule |
surveillance program as defined in Section ll.C.3.a. of 10 CFR 50 Appendix
H. The accelerated capsule (Near Core Top Guide) are not required by
Appendix H but will be tested to provide additional information on the vessel
material.

This surveillance program conforms to ASTM E 185-73 "Recommended Practice for
Surveillance Tests for Nuclear Reactor Vessels" with one exception. The base
metal specimens of the vessel were ;.a with their longitudinal axes parallel
to tne principle rolling direction of the vessel plate.

1

i
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C. Coolant Chemistry

A steady-state radiolodine concentration limit of 5 Cl of I-131 dose
equivalent per c am of water in the reactor coolant system can be reached if
the gross radi .ctivity in the gaseous effluents are near the limit as set
forth in Specification 3.8.C.1 or there is a failure or prolonged shutdown of
the cleanup demineralizer 'n the event of a steamline rupture outside the

drywell, the NRC staff caicalations show the resultant radiological dose at
the site boundary to be less than 30 rem to the thyroid. This dose was
calculated on the basis of the radiolod' e concentration limit of 5 pCl of
I-131 dose equivalent per gram of water, atmospheric diffusion from an
elevated release at 30 meters under fumigation conditions for Pasquill Type
F. I meter per second wind speed, and a steamline isolation valve closure
tilte of 5 seconds.

NRC staff calculations show that an instrument line break which released
about 100,000 pounds of coolant would yield 'a calculated dose at the site
boundary of about 110 rem to the thyroid on the conservative basis that all
of the radiolodine contained in the 100,000 pounds of coolant is released at
ground level. However, there is reasonable assurance that the reactor
building integrity would be maintained for this event and the standby gas
treatment would function so as to reduce the calculated thyroid dose by a
factor of approximately 2.

The reactor coolant sample will be used to assure that the limit of
Specification 3.6.C.1 is not exceeded. The radiolodine concentration would
not be expected to change rapidly during steady-state operation over a period
of 96 hours. In addition, the trend of the radioactive gaseous effluents,
which is continuously monitored, is a good indicator of the trend of the
radiolodine concentration in the reactor coolant. When a significant
increase in radioat.tive gaseous effluents is indicated, as specified, an
additional reactor coolant sample shall be taken and analyzed for radioactive
lodine.

Whenever an isotopic analysis is performed, a reasonable effort will be made
to determine a $1gnificant percentage of those contributors representing the '

total radioactivity in the reactor coolant sample. Usually, at least 80'. of )
the total gamma radioactivity can be identified by the isotopic analysis.

It has been observed that radiolodine concentration can change rapidly in the
reactor coolant during transient reactor operations such as reactor shutdown,
reactor power changes, and reactor startup if failed fuel is present. As
specified, additional reactor coolant samples shall be'taken and analyzed for
reactor operations in which steady-state radfotodine concentrations in tne
reactor coolant indicate various levels of iodine releases from the fuel. |

Since the radioicdine concentration in the reactor coolant is not

0678B/0334Z 3.6/4.6-18 Amendment No.
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continuously measured, reactor coolant sampling would be ineffective as a
means to rapidly detect gross fuel element failures. However, some
capability to detect gross fuel element failures is inherent in the radiation
monitors in the off-gas system and on Qe main steamline. ;

Materials in the primary system are primarily 304 stainless steel and the
Zircaloy fuel cladding. The reactor water chemistry limits are established
to prevent damage to these materials. Limi.ts are placed on chloride
concentration and conductivity. The most important limit is that placed on
chloride concentration to prevent stress corrosion cracking of the stainless
steel. The attached graph, Figure 4.6-1, illustrates the results of tests on
stressed 304 stain!ess steel specimens. Failures occurred at concentrations
above the curve; no failures occurred at concentrations below the curve.
According to the data, allowable chloride concentrations could be set several
orders of magnitude above the established limit, at the oxygen concentration
(0.2-0.3 ppm) experienced during power operation. Zircaloy does not exhibit
similar stress corrosion failures.

However, there are various conditions under which the dissolved oxygen
content of the reactor coolant water could be higher than 0.2-0.3 ppm, such
as refueling, reactor startup and not standby. During these periods with j

steaming rates less than 100,000 10/hr, a more restrictive limit of 0.1 ppm )
has been established to assure that the chloride-oxygen combinations of |

Figure 4.6-1 are not exceeded. At steaming rates of at least 100,000 lb/hr,'
|boiling occurs causing deaeration of the reactor water, thus maintaining

oxygen concentration at low levels. I
l

When conductivity is in its proper normal range, pH, chloride, and other I

impurities affecting conductivity must also be within their normal range.
When and if conductivity becomes abnormal, then chloride measurements are
made to determine whether or not they are also out of their normal operating
values.

This would not necessarily be the case. Conductivity could be high due to
the presence of a neutral salt, e.g., Na250 , which would not have an4
effect on pH or chloride. In such a case, high conductivity alone is not a
cause for shutdown. In some types of water-cooled reactors, conductivities
are in fact high due to purposeful addition of additives. In the case of

,

BHR's however, where no additives are used and where neutral pH is |
'

maintained, conductivity provides a very good measure of the quality of the
reactor water. Significant changes therein provide the operator with a
warning mechanism so he can investigate and remedy the condition causing the
change before limiting conditions, with respect to variables affecting the
boundaries of the reactor, are exceeded. Methods available to the operator
for correcting the offstandard cor11 tion include cperation o# the reactor
cleanup system, reducing the input of impurities, and placing the reactor in
the cold shutdown condition. The major benefit of cold shutdown is to reduce
the temperature-dependent corrosion rates and provide time for the cleanup
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system to reestablish the purity of the reactor coolant. During startup
periods, which are in the category of less than 100,000 lb/hr, conductivity
may exceed 2 pmho/cm because of the initial evolution of gases and the
initial addition of dissolved metals. During this period of time when the
conductivity exceeds 2 pmho (other than short-term spikes), samples will be
taken to assure the chloride concentration is less than 0.1 ppm.

The conductivity of the reactor coolant is continuously monitored. The
samples of the coolant which are taken every 96 hours will serve as a
reference for calibration of these monitors and are considered adequate to
assure accurate readings of the monitors. If conductivity is within its
normal range, chlorides and other impurities will also be within their normal
ranges. The reactor coolant samples will also be used to determine the
chlorides. Therefore, the sampling frequency is considered adequate to
detect long-term changes in the chloride ion content. Isotopic analyses
required by Specification 4.6.C.I.b may be performed by a gamma scan.

D. Coolant Leakage

Allowable leakage rates of coolant from the reactor coolant system have been
based on the predicted and experimentally observed behavior of cracks in
pipes.and on the ability to make up coolant system leakage in the event of
loss of offsite a-c power. The normally expected background leakage due to
equipment design and the detection capability for determining coolant syste'm
leakage were also considered in establishing the limits. The behavior of
cracks in piping systems has been experimentally and analytically -

investigated as part of the USAEC sponsored Reactor Primary Coolant System
Rupture Study (the Pipe Rupture Study). Work utilizing the data obtained in
this study indicates that the leakage from a crack can be detected before the
crack grows to a dangerous or critical size by mechanically or thermally
induced cyclic loading, stress corrosion cracking, or some other mechanism
characterized by gradual crack growth. This evidence suggests that for
leakage somewhat greater than the limit specified for unidentified leakage,
the probability is small that imperfections or cracks associated with such
leakage would grow rapidly.

However, the establishment of allowable unidentified leakage greater than
that given in Specification 3.6.0, on the basis of the data presently
available would be premature because of uncertainties associated with the
data. For leakage of the order of 5 gpm as specified in Specification 3.6.0,
the experimental and analytical data suggest a reasonable margin of safety
that such leakage magnitude would not result from a crack approaching the
critical size for rapid propagation. Leakage less than the magnitude
specified can be detected reasonably in a matter of few hours utilizing the
available leakage detection schemes, and if the origi' cannot be determinedn

in a reasonably short time, the plant should be shut down to allow further
investigation and corrective action.
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The capacity of the drywell sump is 100 gpm, and the capacity of the drywell
equipment drain tank pumps is also 100 gpm.

Removal of 50 gpm from either of these sumps can be accomplished with
considerable margin.

The performance of the reactor coolant leakage detection system will be
evaluated during the first 2 years of station operation, and the conclusions
of this evaluation will be reported to the NRC.

E. Safety and Relief Valves

Experience in safety valve operation shows that a testing of 50% of the
safety valves per refueling outage is adequate to detect failure or
deterioration. The tolerance value is specified in Section III of the ASME
Bollar and Pressure Vessel Code as 3 1% of design pressure. An analysis has
been performed which shows that with all safety' valves set 1% higher, the
reactor coolant pressure safety limit of 1375 psig is not exceeded.
Solenoid-actuated relief valves are used to avoid activation of the safety
valves. In view of the fact that the solenoid-activated relief valves are
more compitcated, it is prudent to test them at each refueling outage. The

safety valves are required to be operable above the design pressure (90 psig)
at which the core spray subsystems are not designed to deliver full flow. ,

F. Structuri' Integrity

A preservice inspection of the components listed in Table 4.6-1 will be
conducted after site erection to assure the system is free of gross defects
and as a reference base for later inspections.

Prior to operation, the reactor primary system will be free of gross
defects. In addition, the facility has been designed such that gross defects
should not occur throughout life. The inspection program given in Table
4.6-1 was based on Section XI of the ASHE Boiler and Pressure Vessel Code,
1971 Edition, Summer 1971 Addenda, which was followed except where
accessibility for inspection was not provided. This edition of the Code is
suitable for detecting flaw indications but does not provide adequate
guidance for the evaluation of ultrasonic reflectors. The requirement in the

1971 Edition of Section XI that the operator evaluate the reflector to
determine the size, shape, and nature can best be satisfied by examination
and evaluation of the flaw in accordance with the techniques presented in
Appendix A to ASME Section Y! In the 1974 Edition, Summer 1975 Addenda. It

is the intent of this specification to require Inservice inspection of the
primary system boundary per Table 4.6-1 of this specification and the 1971
Edition of ASHE Section XI including the Summer 1971 Addenda and to permit
the evaluation of flaws in excess of the acceptance standards of that Edition
and Addenda in accordance with the techniques of the 1974 version.
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!Table 4.6-1 was based on Section XI of the ASME Boller and Pressure vessel
Code, Rules for Inservice Inspection of Nuclear Reactor Coolant Systemt, | |
which was followed except where accessibility for inspection was not i

provided. .e Commonwealth Edison Company recognizes the importance of |
inspection ,/ those areas which are presently not accessible and will study ,

and implement, if practicable, new means to include those areas within the !

inspection program. This inspection provides furtner assurance that gross ,

'

defects are not occurring after the system is in service. This inspection

will reveal problem areas should they occur before a leak develops.

The special inspection of the main feed and steamlines is to provide added
protection against pipe whip, in addition to the protective energy absorbing
system to be installed inside the drywell as described in Amendment 27 to the
SAR. The Group I welds are selected on the basis of an analysis that shows
these welds are the highest stress welds and that due to their physical
location, a break would result in the least interference and maximum energy
upon impact with the drywell. These welds are the only ones which offer any
significant risk and are therefore inspected 4 times as often as the other
welds within the drywell.

Group II welds are selected because without regard for the operating stress
levels and interfering equipment, they have sufficient theoretical energy to
penetrate and would propel the pipe toward the containment. They are
therefore included in first inspection. Upon consideration of impact angle,
interfering equipment, and the distance e travels, no substantial risk is
involved and no extra inspection is neeo ,.

In addition, extensive visual inspection for leaks will be made periodically
on critical systems. The inspection program specified encompasses the major
areas of the vessel and piping systems within the drywell. The inspection
period is based on the observed rate of growth of defects from fatigue
studies sponsored by the NRC. These studies show that it requires thousands

of stress cycles at stresses beyond any expected to occur in a reactor system
to propagate a crack. The test frequency established is at intervals such
that in comparison to study results only a small number of stress cycles at
values below limits will occur. On this basis, it is considered that the
test frequencies are adequate.

The type of inspection planned for each component depends on location,
accessibility, and type of expected defect. Direct visual examination is
proposed wherever possible since it is sensitive, fact, and reliable. 1

Hagnetic particle and liquid penetrant insoections are planned where l

practical and where added sensitivity is required. Ultrasonic testing and
radiography shall be used where defects can occur on concealed surfaces.

After 5 years of operation, a program for inservice inspection of pioing and
components within the primary oressure boundary which are outside the |
downstream containment isolation valve shall be submitted to the NRC. |

|
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G. Jet Pumps

Failure of a jet pump nozzle assembly holddown mechanism, nozzle assembly,
and/or riser increases the cross-sectional flow area for blowdown following
the postulated design-basis double-ended recirculation line break.
Therefore, if a failure occurs, repairs must be made to assure the validity
of the calculated consequences.

The following factors form the basis for the surveillance requirements:

1. A break in a jet pump decreases the flow resistance characteristic
of the external piping loop causing the recirculation pump to
operate at a higher flow condition when compared to previous
operation.

.
2. The change in flow rate of the failed jet pump produces a change in

the indicated flow rate of that pump relative to the other pumps in
that loop. Comparison of the data with a normal relationship or
pattern provides the indication necessary to detect a failed jet
pump.

3. The jet pump flow deviation pattern derived from the diffuser to
lower plenum differential pressure readings will be used to furthe,r
evaluate jet pump operability in the event that the jet pumps fall
the tests in Sections 4.6.G.1 and 2.

Agreement of indicated core flow with established core plate-core flow
relationships provides the most assurance that recirculation flow is not
bypassing the core through inactive or broken jet pumps. This bypass flow is
reverse with respect to normal jet flow. The indicated total core flow is a i

summation of the flow indications for the 20 individual jet pumps. The total
core flow measuring instrumentation sums reverse jet pump flow as though it
were forward flow. Thus the indicated flow is higher than actual core flow
by at least twice the normal flow through any backflowing pump. Reactivity
inventory is known to a high degree of confidence so that even if a jet pump
failure occurred during a shutdown period, subsequent power ascension would i

promptly demonstrate abnormal control rod withdrawal for any power-flow l
operating map point.

A nozzle-riser system failure could also generate the coincident failure of a
jet pump body; however, the converse is not true. The lack of any
substantial stress in the jet pump body makes failure impossible without an
initial nozzle riser system failure.

.

|
|

i

|

|
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H. R0 circulation Pump Flow Ltmitations

The LPCI loop selection loa'.c is described in the SAR, Section 6.2.4.2.5.
For some limited low prob ollity accidents with the recirculation loop
operating with large speed differences, it is possible for the logic to
select the wrong loop foi isjection. For these limited conditions, the core
spray itself is adequate to prevent fuel temperatures from exceeding
allowable limits. However, to limit the pro 0 ability even further, a
procedural limitation has been placed on the allowable variation in speed
between the recirculation pumps.

The licensee's analyses indicate that above 80% power the loop select logic
could not be expected to function at a speed differential of 15%. Below 80%
power, the loop select logic would not be expected to function at a speed
differential of 20%. This specification provides a margin of 5% in pump
speed differential before a problem could arise. If the reactor is operating
on one pump, the loop select logic trips tha.t pump before making the loop
selection.

Analyses have been performed which support indefinite single loop operation
provided the appropriate restrictions are implemented within 12 hours. The
MCPR Safety Limit has been increased by 0.01 to account for core flow and TIP
reading uncertainties which are used in the statistical analysis of the
safety limit. The MCPR Operating Limit has also been increased by 0.01 to
maintain the same margin to the safety limit as during Dual Loop operation.

The flow biased scram and red block setpoints are reduced to account for
uncertainties associate ( with backflow through the idle jet pumps when the
operating recirculation pump is above 20-40% of rated speed. This assures
that the flow biased trips and blocks occur at conservative neutron flux
levels for a given core flow.

The closure of the suction valve in the idle loop prevents the loss of LPCI
flow through the idle recirculation pump into the downcomer.

I. Snubbers -

All snubbers are required OPERABLE to ensure that the structural integrity of
the reactor coolant system and all other safety-related systems is maintained
during and following a seismic or other event initiating dynamic loads.
Snubbers excluded from this inspection program are those installed on
non-safety-related systems and then only if their failure or failure of the ,

system on which they are installed, would have no adverse effect on any
safety-related system. '

The visual inspection frequency is based upon maintaining a constant level of
snubber protection to systems. Therefore, the required inspection interval
varies inversely with the observed snubber failures and is determined by the
number of inoperable snubbers found during an inspection. Inspections
performed before that interval has elapsed may be used as a new reference
point to determine the next inspection. However, the results of such early
inspections performed before the original required time interval has elapsed
(nominal time less 25%) may not be used to lengthen the required inspection
interval. Any inspection whose results require a shorter inspection interval
will override the previous schedule.

06788/0334Z 3.6/4.6-24 Amendment No.

-. - _ _ _ _ _ _ _ _ _ _ _ _ _



QUAD-CITIES
DPR-29

Snubber service life monitoring will be followed by the existing snubber
surveillance inspection records and maintenance history records. The above
record retention method should be used to prevent the hydraulic snubber from
exceeding a service life of 10 years and the mechanical snubbers from
exceeding a service life of 40 years.

When the cause of the rejection of a snubber is clearly established and
remedied for that snubber and for any other snubbers that may be generically
susceptible, and verified by inservice functional testing, that snubber may
be exempted from being counted as inoperable. Generically susceptible
snubbers are those which are of a specific make or model and have the same
design features directly related to rejection of the snubber by visual
inspection, or are similarly located or exposed to the same environmental ~
conditions such as temperature, radiation, and vibration.

To provide assurance of snubber functional reliability, a representative
sample of the installed snubbers will be functionally tested during plant
shutdowns at refueling cycle intervals. Hydraulic snubber functional testing
will include stroking of the snubbers to verify piston moveinent, lockup and
bleed. Functional testing of the mechanical snubber will consist of
verification that the force that initiates free novement of the snubber in
either tension or compression is less than the maximum breakaway friction
force. The remaining portions of the functional test consisting of

,

verification that the activation (restraining action) is achieved within the
specified range of acceleration in both tension and compression will not be
done. This is due to the lack of competitive marketable test equipment
available for Station use.

When a snubber is found inoperable, a review shall be performed to determine
the snubber mode of failure. Results of the review shall be used to
determine if an engineering evaluation of the safety-related system or
component is necessary. The engineering evaluation shall determine whether
or not the snubber mode of failure has imparted a significant effect or
degradation on the support component or system. |

Observed failures of these sample snubbers shall require functional testing
of additional units. ,

Hydraulic snubbers and mechanical snubbers may each be treated as a different
entity for the above surveillance programs.

.
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Table 3.6-1

SAFETY RELATED SHOCK SUPPRESSORS (SNUR8ERS)

Snubbers Snubbers Snubbers
Snubber in High Especially inaccessible Accessible

Snubber Elevation Radiation Area Difficult During Normal During Normal
Type * Number Location (feet) During Shutdown to Remove Operation Operation

M 1-1 Drywell; core spray return 644 X X

line 1-1403-10"

D 1-2 Drywell; core spray return 644 X X
line 1-1403-10"

D 1-3 Drywell; core spray return 642 X X

line 1-1404-10"

C 1-4 Drywell; core spray return 642 X X

line 1-1404-10"

M 1-5 Drywell; RHR return line 603 X X

1-1012A-16"

M 1-6 Drywell; RHR return line 599 X X
1-1012A-16"

C 1-7 Drywell; RHR return line 598 X X

1-10128-16" -

0 1-8 Drywell; PHR return line 603 X X

1-10128-13"

U 1-9 Drywell; RHR shutdown 601 X X

cooling supply line
1-1025-20"

93 = Mechanical Snubber
H = Hydraulic Snubber

-
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Table 3.6-1

SAFETY RELATED SHOCK SUPPRESSORS (SNUB 8ERS)

Snubbers Snubbers Snubbers
Snubber in High Especially inaccessible Accessible

Snubber Elevation Radiation Area Difficult During Normal During Normal
Type" Number Location (feet) During Shutdown to Remove Operation Operation

M 1-10 Drywell; RHR shutdown 601 X X

cooling supply line
1-1025-20"

M 1-11 Drywell; "A" recirculation 586 at 1350 X X X

pump to shield wall

M 1-12 Drywell; "B" recirculation 586 at 3150 X X X

pump to shield wall

M 1-13 Drywell; "A" recirculation 586 at 146.50 X X X

pump to support

M 1-14 Drywell: "B" recirculation 586 at 3040 X X X

pump to support

M 1-15 Drywell: "B" recirculation 586 at 326.50 X X X

pump to support

M 1-16 Drywell; recirculation ring 610 at 900 X X X

header

M 1-17 Drywell; recirculation ring 610 at 2700 X X X

header
|

M 1-18 Drywell; "A" recirculation 612 at 1350 X X X

pump motor to support

*M = Mechanical Snubber
H2 Hvd ?,ulic Snubber
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Table 3.6-1

SAFETY RELATED SHOCK SUPPRESSORS (SNUB 8ERS)

Snubbers Snubbers Snubbers
Snubber in High Especially inaccessible Accessible

Snubber Elevat;on Radiation Area Difficult During Normal During Normal
Type" Number

_ _ _ _
Location (feet) During Shutdown to Remove Operation Operation

M 1-19 Drywell; "B" recirculation 612 at 3150 X X X

pump motor to support

M 1-20 Drywell; recirculation ring 612 at 1950 X X X

header to support

M 1-21 Drywell: "A" recirculation 588 at 1240 X X X

pump to support

M 1-22 Drywell; "A" recirculation 602 at 1220 X X

pump motor to shield wall

M 1-23 Drywell; "A" recirculation 602 at 1480 X X.
pump motor to shield wall

M 1-24 Drywell; "B" recirculation 602 at 3020 X. X

pump motor to shield wall

0 1-25 Drywell; "B" recirculation 602 at 3280 X X
. pump motor to shield wall

|U 1-26 Drywell; main steam 619 X X X

, relief valve 1-203-3A
!

t

D 1-27 Drywell; main steam 619 X X X

; relief valve 1-203-3A
1

*U = Mechanical Snubber
H = Hydraulic Snubber
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Table 3.6-1

SAFETY RELATED SHOCK SUPPRESSORS (SNUBBERS)

Snubbers Snubbers Snubbers
Snubber in High Especially inaccessible Accessible

Snubber Elevation Radiation Area Diificutt During Normal During Normal
Type * Number Location (feet) During Shutdown to Remove Operation Operation

|0 1-28 Drywell; main steam 619 X X

relief vaive 1-203-3A
'

fM 1-29 Drywell; main steam 619 X X X

relief valve 1-203-3A

M 1-30 DrywelI; northeast end of 605 X X

CRD cluster

M 1-31 Drywell; northwest end of 605 X X

CRD cluster

M 1-32 Drywell; southeast end of 605 X X

CRD cluster

M 1-33 Drywell; southwest end of 605 X X

CRD cluster
;

.

1

*O = Mechanical Snubber
H = Hydraulic Snubber
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Table 3.6-1

SAFETY RELATED SHOCK SUPPRESSORS (SNUBBERS)

Snubbers Snubbers Snubbers
Snubber in High Especially loaccessible Accessible

Snubber Elevation Radiation Area Difficult During Normal During Normal
T_ype * Number Location (feet) During Shutdown to Remove Operation Operation

H 1-36 Reactor bldg; RHR shutdown 590 X

cooling supply line
1-1025-20"

H 1-37 Reactor bldg; RHR shutdown 573 X X

cooling supply line
1-1024A-20"

H 1-38 Reactor bldg; RHR shutdown 573 X X

cooling supply line
1-1024A-20"

H 1-39 Reactor bldg; RHR shutdown 573 X X

cooling supply line
1-1024A-20"

H 1-40 Reactor bldg; RHR shutdown 573 X X
cooling supply line
1-1024A-20"

.

H 1-41 Reactor bldg; RHR pump 562 X X

supply line 1-1015A-24"

H 1-42 Reactor bldg; RHR pump 562 X X

supply line 1-1015-24"

H 1-43 Drywell; Recirc line 610 X X X

1-201-22"

"U = Mechanical Snubber
H = Hydraulic Snubber
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Table 3.6-1

|
SAFETY RELATED SHOCK SUPPRESSORS (SNUBBERS)

Snubuers Snubbers Snubbers
Snubber in High Especially inaccessible Accessible

Snubber Elevation Radiation Area Diificult During Normal During Normal
Type * Number Location (feet) During Shuidown io Remove Operation Operation

M 1-44 Drywell; Recirc line 614 X X X

1-201C-12"

M 1-45 Drywell; Recirc line 614 X X X

1-201M-12"'

l

| C 1-46 Drywell; Recirc line 613 X X X

1-2018-28"
;

1 M 1-47 Drywell; Recirc line 613 X X X

1-201C-12"

M 1-48 Drywell; Recirc line 594 X X X
i

1-202A-28"'

d 1-49 Drywell; RHRS line 627 X X X

1-1011-4"

M 1-50 MSIV Rm; Main Steam 615 X X X
line 1-3001A-24"

U 1-51 MSIV Hm; Main Steam 615 X X X
iine 1-3031A-24"

"M = Mechanical Snubber
| H = Hydraulic Snubber
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Table 3.6-1

! SAFETY RELATED SHOCK SUPPRESSORS (SNUB 8ERS)

i Snubbers Snubbers Snubbers
Snubber in High Especially inaccessible Accessible

Snubber Elevation Radiation Area Difficult During Normal During Normal
Type * Number Location (feet) During Shutdown to Remove Operation Operation

M 1-52 'MSIV Rm; Main Steam 615 X X X
line 1-30018-24"

M 1-53 MSIV Rm; Main Steam 615 X X X
line 1-30018-24"

M 1-54 MSIV Rm; Main Steam 615 X X X
i line 1-3001C-24"
i

M 1-55 MSIV Hm; Main Steam 615 X X X

i line 1-3001C-24"
!
'

M 1-56 MSiv Rm; Main Steam 615 X X X

| 1ine 1-3001D-24"

M 1-57 MSIV Rm; Main Steam 615 X X X
1ine 1-30010-24"

|

.

:
!

'M = Mechanical Snubber
H = Hydraulic Snubber
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TABLE 4.6-1 .

INSERVICE INSPECTION REQUIREMENTS FOR QUAD-CITIES

Component Parts to Examination Frequency of
Category be Examined Method Examination Examinationsl

A Longitudinal and cir- Note: Not applicable
cumferential shell with present plant
welds in core region design.

B Longitudinal and cir- Volumetric During each 10- Accessible top 10 feet

cumferential welds in year inspection of vertical vessel
shell (other than interval weld in two places

those of categories A (for 10% of (100% inspected in 10
and C) and meridional each years for approxi-
and circumferential long tudinal mately 2 feet eachi

seam welds in bottom and merldlonal refueling outage).
head and closure head 5% circumferential
(other than those of length seam)
Category C)

10% of meridional seam
welds in vessel
closure head and '5% of
circumferential welds
in vessel closure head

Note: Bottom head
closure not applicable
with present plant
design.

C Vessel-to-flange and Volumetric Cumulative 1001 Equivalent to 10% of
head-to-flange cir- coverage at end vessel-to-flange and
cumferential welds of 10-year head-to-flange cir- i

interval cumferential weld area |
each refueling i

outage

O Primary nozzle-to- Volumetric Cumulative 100% Nozzle welds:
vessel and nozzle-to- coverage at end Recirculation out- 1

2head welds and nozzle- of 10-year let : once every
to-vessel, nozzle-to interval 5 years
head inside radiused Recirculation
section inlet 10: at least*

once each refueling
outage

06808/03342 3.6/4.6-34 Amendment No.
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TABLE 4.6-1 (cont'd)

Component Parts to Examination Frequency of
Category be Examined Method Examination Examinationsi

2Core spray inlet :
once every 5 years |

Control rod drive 1

returnl: once
every 10 years |
Standby liquid '

lcontrol : once j
every 10 years i
Head instrumenta-
tion 2: ence every
5 years

IHead spray inlet : i
once every 10 years |

-
E Partial penetration Visual The examinations The area surrounding I

welds including con- performed during each penetration shall j

trol rod drive each inspection be examined for
penetrations and vessel interval shall evidence of leakage
instrumentation nozzles cover at least during pressure'

25% of each group testing
of penetrations
of comparable size
and function

F Primary nozzles to Visual. Cumulative 100% Safe-ended nozzles:
safe-end welds surface, and coverage at end Recirculation out-

2volumetric of 10-year let : once every
interval 5 years

lation
RecirpV:inlet at least |
once each refueling
outage

2Core spray inlet :
once every 5 years
Contr91 rod
drivel: once every
10 years
Standby liquid

lcontrol : once
every 10 years
Head instrumenta-
tion 2: once every
5 years

.

IHead spray inlet :
once every 10 years

06808/03342 3.6/4.6-35 Amendment No.
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TABLE 4.6-1 (cont'd)

C0mponent Parts to Examination Frequency of
Category be Examined Method Examination Examinationsl

G-1 Closure studs and nuts Volumetric Cumulative 100% 100% of vessel studs
and visual coverage at end and nuts will be
or surface of 10-year inspected each

interval refueling outage

Ligaments between Volumetric Cumulative 100% Equivalent to 10% of
threaded stud holes coverage at end ligaments each refuel-

of 10-year ing outage. Examina-
interval tion of bushings,

threads, and liga-
ments in base mate-
rlal of flanges may
be performed from the
face of the flange
and are required to
be examined only when
the connection is
disassembled

.

Closure washers, Visual Cumulative 100% Equivalent to 10% of
bushings coverage at end washers each refueling

of 10-year outage, bushings not
interval applicable with

present design.

Pressure-retaining Visual and Cumulative 100% Equivalent to 10% of
bolting 2 2 inch volumetric coverage at end recirculating pump
diameter of 10-year bolts each refueling.

interval outage.

G-2 Pressure-retaining Visual Cumulative 100% Bolting will be
bolting < 2 inch of coverage at examined when bolting
diameter end of 10-year is removed or when the

interval bolted connected is
broken or disas-
sembled. For bolting
which is not removed
or where the bolted
connection is not
broken, the inspec-
tion will consist of
a visual e< amination
to detect signs of*

distress or evidence
of leaking.

06808/0334Z 3.6/4.6-36
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TABLE 4.6-1 (cont'd)

Component Parts to Examination Frequency of
Category be Examined Method Examination Examinationsi

H Integrally welded Volumetric During 10-year 10% (approximately 8
vessel supports interval f t) of lineal feet of

vessel support skirt
welding in 10th year.

I Closure head cladding Visual and During 10-year During the 10-year
surface or interval interval, at least

volumetric six patches (each 36
in2) evenly
distributed in the
closure head.

Vessel cladding Visual During 10-year 6 patches (each 36
interval inZ) evenly

distributed in the
accessible sections
of the vessel shell
shall be examined.

|

|
'

|

06808/0334Z 3.6/4.6-37 Amendment No,
i

l
l

l

|

_ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . . . _ . _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _



QUAO-CITIES
OPR-29

TABLE 4.6-1 (cont'd)

Component Parts to Examination Frequency of
' Category be Examined Method Examination Examinationsi

J Circumferential and Visual and Cumulative 25% of Unit I
longitudinal pipe volumetric all weld joints Pipe Total
welds (Refer to Note 2 (selectively dis- System Sizes Helds
at the end of this tributed among
table for a breakdown the higher stress Shutdown
of these welds.) joints in entire cooling 20-in. 17 |

system) every 10 RCIC 3-in.,

years. 4-in. 33
Reactor

Group I and Group water 4-in.,

II welds (See cleanup 6-in. 27
Note 1 for loca- CRD
tion breakdown) hydraulic
on main feed 1?nes system 3-in.,

and main steam- 4-in. 18

lines shall be RHR 16-in. 29
inspected in 10 Head
years during the spray 4-in. 28
first period. At Core
least 25% of the spray
welds shall be piping 10-in. 32
inspected at HPCI 10-in.,

approximately 14-in. 22
each 2-1/2-year Feed 4-in.,

interval. Group piping 12-in.,

I welds shall be 18-in. 96
inspected during Recir- 4-in.,

each 10-year culation 12-in.
period there- Main 22-in.,

after. Steam 22-in., 1

28-in. 133
3-in.,

20-in. 119

K-1 Integrally-welded Visual and 100% cumulative Welds to the pressure-

external support volumetric in first 10 years containing boundary,
attachments for piping. 25% cumulative in the base metal beneath
valves, and pumps each following the weld zone, and I

10-year insp'ec- along the support
tion interval attachment member for

a distance of two
base metal thick-
nesses.

|

|

l

06808/0334Z 3.6/4.6-38 Amendment No. 1
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TABLE 4.5-1 (cont'd)

Component Parts to Examination Frequency of
Category be Examined Method Examination Examinationsi

K-2 Support members and Visual 100% cumulative Support settings of
structures for piping', during each 10- constant and variable
valves, and pumps whose year inspection spring type hangers,
structural integrity interval snubbers, and shock

is relied upon to with- absorbers shall be
stand design loads and inspected to verify
seismic-induced proper distribution of

displacements, design loads among
the associated
support components.

L-1 Pump casing welds Visual and One pump of each Not applicable with

volumetric type during 10- present plant design. I

year interval !

|
L-2 Pump casings Visual One pump of each One recirculating pump ;

type during 10- in 10 years. |
'

year interval if
disassembled

M-1 Helds in valve bodies Visual and One valve of each Not applicable with
3 inches and above volumetric type during 10- present plant design

i

year interval '

M-2 Valve bodies 3 inches Visual One valve of each One disassembled valve
and above type during 10- (with or without welds

year interval if and 3 inches over in ,

disassembled normal size) in each I

category and type !
shall be subject to

.

visual examination. l

Individual I

examination shall
cover 100% of the
pressure boundary
welds and may be
performed at or near
the end of the
10-year interval.

.

06808/0334Z 3.6/4.6-39 Amendment No.
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TABLE 4.6-1 (cont'd)

Component Parts to Examination Frequency of
Category be Examined Method Examination Examinationsl

N Interior surfaces and Visual (not During first re- Interior surfaces and
internals and inte- Inservice fueling outage internal components
grally welded Inspection and during sub- of the reactor vessel,

internal supports Code) sequent refueling including the space at
of the reactor vessel, outages at the bottom head and
including core spray approximately internal attachments
spargers, core spray 3-year which are welded
nozzles, and upper intervals to the vessel made

!portions of jet pumps accessible by the
removal of components
during normal
refueling operations.

All internal |

attachments whose ,

'failure may adversely
affect core integrity
shall be examined. 1

0 Control rod drive Volume tri c The examinations The areas shall
housing pressure- performed during include the weld metal
retaining welds. each inspection and base metal for one

interval shall weld thickness beyond
include the welds the edge of the weld.
In 10% of the
peripheral control
rod drive housings.

Notes

1. Extent of Examinations

Examinations which reveal unacceptable structural defects in a category shall be
extended to include an additional number (or areas) of system componente or piping
in the same category approximately equal to those initially examined. In the event
further unacceptable structural defects are revealed, all remaining system
components or piping in the category shall be examined to the extent specified in
that examination category.

.

06808/03342 3.6/4.6-40 Amendment No.
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TABLE 4.6-1 (cont'd)

2. Category J Weld Breakdown

' Main Steamline - Group I Welds Group II Welds

Weld Identifi- Weld Identifi-
Line cation Unit 1 Line cation Unit 1

3001A-20-in. 30A-522
30A-F23

3001A-20-in. 30A-511 30A-F24
30018-20-in. 308-510 30018-20-in. 308-525
3001C-20-in. 30C-510 30B-F26
30010-20-in. 300-510 308-F27

3001C-20-in. 30C-521
30C-F22
30C-F23

30010-20-in. 300-520
300-F21
300-F22

Feedwater Line - Group I Welds Group II Welds

Weld Identifi- Weld Identifi-
Line cation Unit I Line cation Unit 1 i

3204A-18-in. 32A-55 3204A-18-in. 32A-51 ,

32048-18-in. 328-54 32A-F3 i
'

32A-F7
32048-18-in. 328-51

328-F6
3204C-12-in. 32C-54
32040-12-in. 320-54

320-58
3204E-12-in. 32E-F9

320-52
3204F-12-in. 32F-52

32F-F6

3. Supplemental Inspection Program for First and Second Refueling Outages

a. The following critical and sensitized components J.411 be nordastructively examined
by the methods indicated:

,

Component Examination Method

81 metallic welds of field-replaced safe-ends PT and (UT or RT)

|

06808/03342 3.6/4.6-41 Amendment No.
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TABLE 4.6-1 (cont'd)

b. The areas subject to examination shall include 100% of the exterior surfaces of the
welds in Item 1. Weld areas to be examined shall include the base material for at
least one wall thickness beyond the edge of the weld,

c. All examinations shall be conducted in accord with the examination techniques and
procedures and meet the acceptance standards specified in the ASME Section XI
Inservice Inspection Code and supplemented where necessary by special techniques
with demonstrated capability to detect stress-corrosion cracking,

d. The examination frequency shall conform to the following schedule:

Bimetallic welds of field-replaced safe-ends

1) 25% at or within the first refueling outage 2) 25% at or within the second
refueling outage

e. In the event any of the examinations for Item 4 reveal Indications of structural
defects which upon evaluation require repairs or replacements, the specified
examination frequency shall be subject to review by the NRC.

i

1

|
.

.

06808/03342 3.6/4.6-42 Amendment No. |
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TABLE 4.6-2

REVISED WITH0RAWAL SCHEDULE FOR QUAD-CITIES UNIT 1

Withdrawal
Year Part No. Location Coment s 7

1982 8 Wall - 215*

2002 7 Wall - 95*

9 Wall - 245' Standby

5 Wall - 65* Standby

10 Wall - 275* Standby |

1981 4 Near Core |
'Top Guide - 90*

1984 6 Near Core
Top Guide - 180*

.

|

|
|

|.

i

|

.

|
,

i

| 06808/0334Z 3.6/4.6-43 Amendment No.
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FIGURE 3.6-2 ;
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FIGURE 4.6-1 )

CHLORIDE STRESS CORROSION TEST RESULTS AT 5000F
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3.7/4.7 CONTAINMENT SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

Applicability: Applicability;

Applies to the operating status of the Applies to the primary and secondary con-
primary and secondary containment systems, tainment integrity.

Objective: Objective:

To assure the integrity of the primary To verify the integrity of the primary
and secondary containment systems. and secondary containment.

SPECIFICATIONS

A. Primary Containment A. Primary Containment

1. At any time that the nuclear 1. Suppression chamber water level
system is pressurized above and temperature; suppression
atmospheric or work is being chamber visual inspection.
done which has the potential to
drain the vessel, except as per-
mitted by Specification 3.5.F.2,
3.5.F.3, or 3.5.F.4, the sup-
pression pool water volume and
temperature shall be maintained
within the following limits;

a. The suppre m on pool water
maximumwagervolume:a.
115,655 ft during nor- level and temperature shall
mal operation; shown on be checked once per day.
level indicator as +2 inches;

minimumwajervolume: )b.
112,200 ft ; shown on b. Whenever there is indica-
level indicator as -2 tion of relief valve opera-

inches; and tion or testing which adds
heat to the suppression
pool, the pool temperature
shall be continually
monitored and also observed i

and logged every 5 minutes i
pntil the heat addition is i

terminated. |

0681B/0335Z 3.7/4.7 1 Amendment No.
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c. maximum water temperature: c. Whenever there is indication
of relief valve operation

1) Ouring normal power with the temperature of the
operation - 95'F. suppression pool reaching

160'F or more and the
2) During testing which primary ecolant system

adds heat to the pressure greater than 150
suppression pool, the psig, an external visual
water temperature shall examination of the
not exceed 10*F above suppression chamber shall be
the normal power conducted before resuming
operation limit power operation.
specified 11 Item 1. In
connectior> with such
testing, che pool
tempera'.ure must be
reduced to below ncrmal
power operation limit
specified in Item I

within 24 hours.

3) The reactor shall be
scrammed from any
operating condition if
the pool temperature
reaches 110'F. Power
operation shall not be
resumed until the pool
temperature is reduced
below the normal .

operation limit
specified in Item 1.

4) During reactor isolation
conditions, the reactor
pressure vessel shall be
depressurized to less
than 150 psig at normal

| cooldown rates if the
pool temperature reaches
120'F.

d. A visual inspection of the

Maximum downcomer suppression chamber !

|d. submergence 3.54 ft. interior, including water
line regions, shall be made

e. Minimum downcomer 'at each major refueling
| submergence 3.21 ft. outage.

0681B/03352 3.7/4.7-2 Amendment No.
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2. Primary containment integrity 2. The containment leakage rates
shall be maintained at all times shall be demonstrated at the
when the reactor is critical or following test schedule, and
when the reactor water shall be determined in
temperature is above 212'F and conformance with the criteria
fuel is in the reactor vessel specified in Appendix J of 10
except while performing low CFR 50 using the methods and
power physics tests at provisions of ANSI N45.4 (1972).
atmospheric pressure at power
levels not to exceed 5 MWt.

a. When primary containment a. Three Type A tests (Overall
integrity is required, Integrated Containment
prima.y containment leakage Leakage Rate) shall be
rates shall be limited to: conducted at 40 2 10 month

intervals during shutdown at
1) An overall integrated either Pa, 48 psig, or at

P . 25 psig during eachleakage rate of: t

10-year service period. The

a) i La, 1.0 percent third test of each set shall
by weight of the be conducted during the
containment air per shutdown for the 10-year
24 hours at Pa 48 plant inservice inspec. tion,
psig, or

1 L , 1.0 percentb) t
by weight of the
containment air per

24 hours at a
reduced pressure of
P . 25 psig.
t

2) A combined leakage rate
of 1 0.60 La for all
penetrations and valves,
except the main steam
isolation valves, and

the M01-220-1 valve
(while it is
inoperable), subject to
Type B and C tests when
pressurized to P

The M01-220-1 vaivewill
be restored to oper-

|ability no later than .

startup after the first
Cold Shutdown following
a 30-day period after
December 21, 1982.

0681B/0335Z 3.7/4.7-3 Amendment No.
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3) 11.5 scf per hour for
any one main steam
isolation valve when
tested at 25 ps19

b. With the measured overall b. If any periodic Type A test
integrated containment falls to meet either 0.75
leakage rate exceeding 0.75 La or 0.'~,'t, the test

La or 0.75 L . AS - L'uu'e for subsequent Typet
applicable, restore the A tests shall be reviewed
overall integrated leakage and approved by the
rate (s) to 1 0.75 La or 1 commission. If two
0.75 L as applicable. consecutive Type A testst fail to meet either 0.75

or 0.75 L . & Type ALa t
test shall be performed at
least every 18 months until
two consecutive Type A tests
meet either 0.75 La or
0.75 L , at which time thet
above test schedule may be
resumed.

c. With the measured combined c. The accuracy of each Type A
leakage rate for all test shall be verified by a

penetrations and valves, supplemental test which;
except for main steam
isolation valves, subject to 1) Confirms the accuracy of
Type B and C tests exceeding the test by verifying
0.60 La, restore the that the difference
combined leakage rate for between the supplemental
all penetrations and valves, data and the Type A test i

except for main steam data is within 0.25 La |
1 solation valves, subject to or 0.25 L -t
Type B and C tests to 0.60 i

La. 2) Has a duration I

sufficient to establish I
Iaccurately the change in

leakage rate between the
Type A test and the
supplemental test.

.

I 1

0681B/0335Z 3.7/4.7-4 Amendment No.
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3) Requires the quantity of
gas injected into the
containment or bled from
the containment during
the supplemental test to
be equivalent to at
least 25 percent of the
total measured leakage
at Pa, 48 psig, or
P 25 psig,t

d. Leakage shall be limited to d. Type B and C tests shall be
a leakage rate of less than conducted at Pa, 48 psig,
or equal to 3.75 percent of at intervals no greater than
La for any one air lock 24 months except for tests
wnen pressurized to 10 psig. involving:

.

1) Air locks which shall be
tested at 10 psig at
least once per 18
months, and

2) Main steam isolation
valves, which shall be
leak tested at least i

once per 18 months at a
pressure of 25 psig. 1

3) Bolted double-gasketed
seals which shall be"

tested at a pressure of
48 psig whenever the
seal is closed after
being opened and each
operating cycle.

4) While valve M01-220-1 is
inoperable, valves
H01-220-2, M01-220-3, [and M01-220-4 shall be
VERIFIED closed after
each closure.

06818/0335Z 3.7/4.7-5 Amendment No.
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e. With the measured leakage e. All test leakage rates shall
rate exceeding 11.5 scf per be calculated using observed
hour for any one main steam data converted to absolute
isolation valve, restore the values. Error analyses
leakage rate to i 11.5 scf shall be performed to select
per hour for any one main a balanced integrated
steam isolation valve prior leakage measurements system.
to increasing the reactor
coolant temperature above
212'F.

3. Pressure Suppression Chamber- 3. Pressure Suppression Chamber-
Reactor Building Vacuum Breakers Reactor Building Vacuum Breakers

a. Except as specified in a. The pressure suppression
Specifications 3.7.A.3.b chamber-reactor building
below, two pressure vacuum breakers aod asso-
suppression chamber-reactor ciated instrumentation,

building vacuum breakers in including setpoint, shall be
each line shall be operable checked for proper oper-

at all times when the ation every 3 months.
primary containment
integrity is required. The

*

setpoint of the differential
pressure instrumentation
which actuates the pressure
suppression chamber-reactor
building air-operated vacuum
breakers shall not exceed
0.5 psid. The vacuum
breakers shall open fully
when subjected to a force
equivalent to or less than
0.5 psid acting on the valve
disk. -|

b. From and after the date that b. During each refueling out-
one of the pressure age each vacuum breaker
suppression chamber-reactor shall be tested to deter-
building vacuum breakers is mine that the force re- j
made or found to be quired to open it does not i

'inoperable for any reason, exceed the force specified

the vacuum breaker shall be in Specification 3.7.A.3.a;

*ach vacuum breaker shalllocked closed and reactor e

operation be permissible also be inspected and veri-
i

fled to meet design I

requirements.

|

06818/0335Z 3.7/4.7-6 Amendment No.
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only during the succeeding 7
days unless such vacuum
breaker is sooner made
operable, provided that the
procedure does not violate
primary containment integ-
rity.

4. Pressure Suppression Chamber- 4. Pressure Suppression Chamber-
Orywell Vacuum Breakers Drywell Vacuum Breakers

a. When primary containment is a. Periodic Operability Tests
required, all pressure sup-
pression chamber-drywell
vacuum breakers shall be
operable except during
testing and as stated in
Specification 3.7.A.4.b. c,
and d, below. Pressure
suppression chamber-drywell
vacuum breakers shall be
considered operable if:

1) The valve is demon- 1) Once each month efch
strated to open fully pressare suppression
with the applied force enamber-drywell vacuum
at all valve positions breaker shall be exer-
not exceeding the cised. Operability of
equivalent to 0.5 psi valves, position
acting on the sup- switches, and position
pression chamber fact of indicators and alarms
the valve disk, shall be vertfled.

2) The valve can be closed 2) A drywell to suppres-
by gravity when released sion chamber differen-
after being opened by tlal pressure decay
remote or manual means rate test shall be
to within the equivalent conducted at least
of 1/16 inch at all every 3 months.
points along the seal
surface of the disk.

.

06818/0335Z 3.7/4.7-7 Amendment No.
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3) The position alarm
system will annunciate
in the control room if
the valve opening ex-
coeds the equivalent of
1/16 inch at all points

along the seal surface
of the disk.

|b. Any pressure suppression b. During each refueling out-
chamber-drywell vacuum age:
breaker may be non-fully
closed as indicated by the 1) The pressure suppres-

position indication and slon chamber-drywell
alarm systems provided that vacuum breakers shall be
drywell to suppression tested to determine the
chamber differential pres- force required to open
sure decay rate is demon- each valve from fully
strated to be not greater closed to fully open.
than 25% of the differen-
tial pressure decay rate for 2) Vacuum breaker posi-
all vacuum breakers open the tion indication and
equivalent of 1/16 inch at alarm systems shall be
all points along the seal calibrated and fusc-
surface of the disk. tionally tested.

3) At least 25% of the
vacuum breakers shall be
inspected such that all
vacuum breakers shall
have been inspected
following every fourth
refueling outage. If
deficiencies are found,

'

all vacuum breakers
shall be inspected and

'

deficiencies corrected.

I

|
*

;

1
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|
1

4) A drywell to suppres-
,

sion chamber leak test '

shall demonstrate that
with initial differen-
tial pressure of not 1

less than 1.0 psi, the |

differential pressure
decay rate does not
exceed the rate which J
would occur through a
1-inch orifice without
the addition of air or I

nitrogen,
,

c. Reactor operation may con-
tinue provided that no more |
than one quarter of the I

number of pressure suppres-
ston chamber-drywell vacuum
breakers are determined to 1

be inoperable provided that I
'

they are secured or known to
be in the closed position, j

d. If failure occurs in one of
the two-position alarm sys- )
tems for one or more vacuum 1

breakers, reactor operation
'

may continue provided that a
differential pressure decay I

rate test is initiated
immediately and performed
every 15 days thereafter
until the failure is
corrected. The test shall
meet the requirements of
Specification 3.7.A.4.b.

.

|
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5. Oxygen Concentration 5. Oxygen Concentration

a. After completion of the The primary containment oxygen
startup test program and concentration shall be measured
demonstration of plant and recorded on a weekly basis,
electrical output, the pri-
mary containment atmosphere
shall be reduced to less
than 4% oxygen by volume
with nitrogen gas during
reactor power operation with
reactor coolant pressure
above 90 psig, except as
specified in Specification
3.7.A.5.b.

b. Within the 24-hour period
subsequent to placing the
reactor in the Run mode
following a shutdown, the
containment atmosphere oxy-
gen concentration shall be
reduced to less than 4% by ,

volume, and maintained in
this condition. Deinerting
may commente 24 hours prior
to a shutdown.

i

.
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6. Containment Systems 6. Containment Systems

Drywell-Suppression Chamber Drywell-Suppression Chamber
01fferential Pressure Olfferential Pressure

a. Olfferential pressure be- a. The pressure differential
tween the drywell and sup- between the drywell and
pression chamber shall be suppression chamber shall be
maintailed at equal to or recorded at least once each
greater than 1.20 psid ex- shift.

cept as specified in (1),
(2), and (3) below:

1) This differential shall
i be established within

the 24 hour period
subsequent to placing
the reactor mode switch*

into the RUN mode during
a startup and may be
relaxed 24 hours prior

to reactor shutdown when
the provisions of

| 3.7.A.5.b apply.
*

2) This differential may be
decreased to less than
1.20 psid for a maximum
of 4 hours during
required operability
testing of the HPCI
system pump, the RCIC -

system pump, the
drywell-pressure sup-
pression chamber vacuum
breakers, and reactor
pressure relief valves.

3) If the Specifications of
3.7.A cannot be met, and

the differential
pressure cannot be
restored within the
subsequent six (6) hour

.
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period, an orderly
shutdown shall be
initiated and the
reactor shall be in a
cold shutdown condi-
tion in the following 24
hours.

B. Standby Gas Treatment System B. Standby Gas Treatment System

1. Two separate and independent 1. At least once per month,

standby gas treatment system initiate from the control room
circuits shall be operable at 4000 cfm (3 10%) flow through
all times when secondary con- both circuits of the standby gas

tainment integrity is required, treatment system for at least 10
except as specified in sections hours with the circuit heaters
3.7.B.I.(a) and (b). operating at rated power.

a. After one of the standby gas a. Within 2 hours from the time
treatment system circuits is that one standby gas
made or found to be treatment system circuit is
inoperable for any reasor., made or found to be
reactor operation and fuel Inoperable for any reason
handling is permissible only and daily thereafter for the
during the succeeding 7 next succeeding 7 days,
days, provided that all initiate from the control
active components in the room 4000 cfm (z 10%) flow
other standby gas treatment through the operable circuit
system shall be demonstrated of the standby gas treatment
to be operable within 2 system for at least 10 hours
hours and daily thereafter. with the circuit heaters
Within 36 hours following operating.
the 7 days, the reactor
shall be placed in a 1

condition for which the |

standby gas treatment system
is not required in
accordance with Specifica- *

tion 3.7.C.l(a) through (d).

.

e
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b. If both standby gas
treatment system circuits
are not operable, within 36
hours the reactor shall be
placed in a condition for
which the standby gas ;

treatment system is not
'

required in accordance with
Specification 3.7.C.I.(a)
through (d).

2. Performance Requirement (See 2. Performance Requirement Tests
Note 1) (See Note 1)

a. Periodic Requirements a. At least once per 1440 hours

of system operation; or once ;

per operating cycle but not '

to exceed 18 months,
whichever occurs first; or

following painting, fire, or
chemical release in any
ventilation zone
communicating with the
system while the systy'm is
operating that could
contaminate the HEPA filters
or charcoal adsorbers,
perform the following:

,

1) The results of the 1) In-place DOP test the
in-place DOP tests at HEPA filter banks to *

4000 cfm (g 10%) on HEPA verify leaktight
filters shall show 1 11 integrity.
DOP penetration. ,

2) The results of inplace 2) In. place test the

halogenated tests at charcoal adsorber banks
4000 cfm (g 10%) on with halogenated
charcoal banks shall hydrocarbon tracer to
show 1 1% penetration, verify leaktight

integrity.

!

.

1
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3) The results of 3) Remove cne carbon test
laboratory carbon sample canister from the
analysts shall show 2 charcoal adsorber.
90% methyl todide Subject this sample to a
removal effletency when laboratory analysis to
tested at 1300C and verify methyl iodide
95% R.H. removal efficiency.

b. At least once per operating
cycle, but not to exceed 18
months, the following
conditions shall be
demonstrated:

1) Pressure drop across the

combined filters of each
standby gas treatment
system circuit is less
than 6 inches of water
at 4000 cfm (t 10%) flow
rate.

2) Operability of inl.et
heater at rated power.

3) Automatic initiation of ,

each standby gas I

treatment system circuit. !

3. Postmaintenance Testing (See |
3. Postmaintenance Requirements Note 1)

(See Note 1)
a. After any maintenance or i

a. After any maintenance or testing that could affect
heating that could affect the leaktight integrity of

the HEPA filter or HEPA the HEPA filters, perform j
filter mounting frame leak- in-place DOP tests on the

tight integrity, the results HEPA filters in accordance
of the in-place DOP tests at with Specification ,

'

| 4000 cfm (+ 10%) on HEPA 3.7.B.2.a(1).
filters shall show i 1% DOP f
penetration in accordance
with Specification

3.7.B.2.a(1).
.

1

! I

,' I
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b. After any maintenance or b. After any maintenance or
testing that could affect testing that could affect
the charcoal adsorber the leaktight integrity of

leak-tight integrity, the the charcoal adsorber banks,
results of in-place perform halogenated
halogenated hydrocarbon hydrocarbon tests on the
tests at 4000 cfm (t 101) charcoal adsorbers in
shall show < 1% penetration accordance with
in accordance with Specification 3.7.0.2.a.(2).
Specification 3.7.8.2.a(2).

c. The results of in-place air c. Perform an air distribution
distribution tests shall test on the HEPA filter bank
show the air distribution is initially and after any
uniform within +20% to each maintenance or testing that
HEPA filter when tested could affect the air
initially and after any distribution within the
maintenance or testing that standby gas treatment
could affect the air system. The test shall be
distribution within the performed at 4000 cfm (1
standby gas treatment system. 10%) flow rate.

4. Standby gas treatment system
survelliance shall be performed
as indicated below:

a. At least once per operating
cycle it shall be i

demonstrated that:

1) Pressure drop across the !

combined high-
efficiency and charcoal
filters is less than 5.7 i

inches of water at 4000 |
cfm and j

2) Inlet heater a T shall
be a minimum of 14*F at
4000 cfm.

.

|
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b. At least once during each
scheduled secondary
containment leak rate test,
whenever a filter is
changed, whenever work is
performed that could affect
the filter system efficiency
and at intervals not to
exceed 6 months between
refueling outages, it shall
be demonstrated that:

1) The removal efficiency
of the particulate

filters is not less than
99% for particulate |
matter larger than 0.7
micron.

2) No bypassing of the
filter occurs, based on

a freon 12 test. This
test is considered
satisfactory if 99% of ;

the freon introduced is-

retained by the filters.

c. At least once each 5 years
removable charcoal
cartridges shall be removed .

and adsorption shall be
demonstrated.

d. At least once per operating
cycle automatic initiation
of each branch of the
standby gas treatment sys-
tem shall be demonstreted,

c. At least once per operating I
cycle manual operability of j

the bypass valve for filter
cooling shall be demon-
strated.

.

|
!

l
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Note 1: Because the accomplishment
of Specifications 3.7.B.2,
3.7.8.3, 4.7.B.2 and 4.7.8.3
will require equipment
modifications, their
implementation will be
delayed until about December
31, 1976. Until that time,
the surveillance
requirements of Specifica-
tion 4.7.8.4 shall apply.

C. Secondary Containment C. Secondary Containment

l. Secondary containment integrity 1. Secondary containment surveill-'

shall be maintained during all ante shall be performed as in-
modes of plant operation except dicated below:
when all of the following con-
ditions are met:

a. The reactors are sub- 4. A preoperational secondary
critical and Specification containment capability test
3.3.A is met. shall be conducted after

isolating the reactor'
building and placing either
standby gas treatment sys-
tem filter train in opera-

tion. Such tests shall
demonstrate the capability
to maintain an average 1/4
inch of water _vacuue under
calm wind (2<u(5 mph) con-
ditions with a filter train
flow rate of not more than
4000 CFM.

b. The reactor water tempera- b. Additional tests shall be
ture is below 2120F and performed during the first
the reactor coolant systems operating cycle under an
are vented. adequate number of differ-

ent environmental wind con.
ditions to enable valid
extrapolation of the test

results.

' 0681B/0335Z 3.7/4.7-17 Amendment No.
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c. No activity is being per- c. Secondary containment cap '
formed which can reduce the ability to maintain an '

shutdown margin below that average 1/4 inch of water
specified in Specification vacgum under calm wind !

3.3.A. (2<uc5 mph) conditions with
a filter train flow rate of
not more than 4000 cfm
shall be demonstrated at
each refueling outage prior
to refueling.

d. The fuel cask or irradiated
fuel is not being moved in
the reactor building. >

2. The doors of the core spray and 2. Whenever the LPCI mode of the
RHR pump compartments shall be RHR and core spray subsystems
closed at all times except dur- are required to be operable, the
ing passage in order to consider doors of the core spray and RHR
the core spray system and LPCI pump compartments shall be vert-
mode of the RHR system operable. fled to be closed weekly.

3. If Specification 3.7.C.I cannot ,

be met, procedures shall be int- ,

tiated to establish conditions
listed in Specifications 3.7 C.1
a through d.

D. Primary Containment Isolation Valves D. Primary Containment Isolation Valves |

1. During reactor power operating 1. The primary containment isola-
conditions. All isolation valves tion valves surveillance shall
listed in Table 3.7-1 and all be performed as follows: ,

instrument line flow check
valves which contact the primary
coolant system shall be operable
except as specified in Specifi- .

cation 3.7.0.2.

a. At least once per operating
cycle the operable isola-
tion valves that are power
operated and automatically
initiated shall be tested |

for simulated automatic
initiation and closure |

times.
,

;

,

|
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!
b. At least once per operating |

cycle the instrument line
flow check valves shall be
tested for proper operation,

c. At least once per quarter:

1) All normally open power*

operated isolation
valves (except for the

main steamitne
power-operated isola-
tion valves) shall bea

fully closed and
reopened.

2) The main steamline
isolation valves (one at i

a time) shall be
verified for closure
t i me .i

\
.

u

i

1

2. In the event any isolation valve 2. When an isolation valve listed
'specified in Table 3.7-1 becomes in Table 3.7-1 is inoperable,

inoperable, reactor power opera- the position of at least one
tion may continue provided at other valve in each line having i

least one valve in each line an inoperable valve shall be <

having an inoperable valve is in recorded daily,
the mode corresponding to the
isolated condition.

;

3. If Specifications 3.7,0.1 and .

3.7.0.2 cannot be met, an |
orderly shutdown shall be initi- i

4

!ated and the reactor shall be in
the cold shutdown cor.dttion ]
within 24 hours. |

|

,

1

1
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-4 The temperature of the main ,

steamilne air pilot valves shall
be less than 170ef except as
specified in Specifications
3.7,0.5 and 3.7,0.6 below.-

5. From and after the date that the
temperature of any main steam-
line air pilot valve is found to
be greater than 170eF reactor r

operation is permissible only '

during the succeeding 7 days
unless the temperature of such
valve is sooner reduced to less

i than 1700F provided the main
steamilne isolation valves are
operable.

!6. If Specification 3.7.0.5 cannot
be met the main steamilne
isolation valve shall be
considered inoperable and action !

taken in accordance with |
*

Specification 3.7,0.2.

;

:

i

-
1

1

I

|
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3.7 1.IMITING CONDITIONS FOR OPERATION BASES |

A. Primary Containment

The integrity of the primary containment and operation of the emergency core
cooling system, in combination, limit the offsite doses to values less than
those suggested in 10 CFR 100 in the event of a break in the primary system
piping. Thus, containment integrity is specified whenever the potential for
violation of the primary reactor system integrity exists. Concern about such
violation exists whenever the reactor is critical and above atmospheric
pressure. An exception is made to this requirement during Initial core
loading and while the low power test program is being conducted and ready '

access to the reactor vessel is required. There will be no pressure on the

system at this time, which will greatly reduce the chances of a pipe break. |
The reactor may be taken critical during this period; however, restrictive
operating procedure will be in effect again to minimize the probability of an
accident occurring. Procedures and the rod worth minimizer would limit
control rod worth to less than 1.0% ak. A drop of a 1.01A k rod does not |
result in any fuel damage. In addition, in the unlikely event that an
excursion did occur, the reactor building standby gas treatment system, which
will be operational during this time, offers a sufficient barrier to keep
offsite doses well within 10 CFR 100 guidelines.

^

The pressure suppression pool water provides the heat sink for the reactor
primary system energy release following a postulated rupture of the system.
The pressure suppression chamber water volume must absorb the associated |
decay and structural sensible heat released during primary system blowdown
from 1000 psig.

Since all of the gases in the drywell are purged into the pressure
suppression chamber air space during a loss-of-coolant accident, the prefsure
resulting from isothermal compression plus the vapor pressure of the liquid
must not exceed 56 psig, the suppression chamber design pressure. The design
volume of the suppression chamber (water and air) was obtained by considering
that the total volume of reactor coolant to be condensed is discharged to the
suppression chamber and that the drywell volume is purged to the suppression
Chamber (reference SAR section 5.2.3).

Using the minimum or maximum water volume given in the specification, |
containment pressure during the design-basis accident is approximately 48
psig, which is below the design value of 56 psig. Maximum water volume of
115,655 ft3 results in a downcomer submergence of 4 feet; the minimum
volume of 112.200 ft3 results in a submergence approximately 4 inches
less. The majority of the Bodega tests (Reference 1) were rub with a
submerged length of 4 feet and with complete condensation.. Thus, with

respect to downcocer submergence. this specification is adequate.

0681B/0335Z 3.7/4.7-21 Amendment No.
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Experimental data indicates that excessive steam condensing loads can be
avoided if the peak temperature of the suppression pool is maintained below :

'

160'F during any period of rvilef valve operation with sonic conditions at
the discharge exit. Specifications have been placed on the envelope of
reactor operating conditions so that the reactor can be depressurized in a
timely manner to avoid the regime of potentially high suppression chamber
loadings.

.

|

In addition to the limits on temperature of the suppression chamber pool
water, operating procedures define the action to be taken in the event a
relief valve inadvertently opens or sticks open. This action would include:
(1) use of all available means to close the valve, (2) initiation of<

'

suppression pool water cooling heat exchangers, (3) initiation of reactor
shutdown, and (4) if other relief valves are use to depressurize the reactor,
their discharge shall be separated from that of the stuck-open relief valve
to assure mixing and uniformity of energy insertion to the pool.

The maximym temperature at the end of blowdown tested during the Humboldt Bay4

(Reference 2) and Bodega Bay tests was 170'F; this is conservatively taken to
be the limit for complete condensation of the reactor coolant, although

,

condensation would occur for temperatures above 170'F.

Should it be necessary to drain the suppression chamber, this should only be
done when there is no requirement for emergency core cooling systems
operability as explained in Basis for Specification 3.5.F. !

Using a 50'F rise (SAR Section 5.2.3.1) in the suppression chamber water
temperature and maximum initial temperature of 95*F, a temperature of 145'F
is achieved, which is well below the 170'F temperature which 15 used for
complete condensation.

For an initial maximum suppression chamber water temperature of 95'F and
assuming the normal complement of containment cooling pumps (2 RHR pumps and
2 RHR service water pumps), containment pressure is not required to maintain !

'

adequate ret positive suction head (NPSH) for the core soray, LPCI mode of j-

the RHR, and HPCI pumps. j
l

If a lost-of-coolant accident were to occur when the reactor water tem-
perature is below 330'F, the containment pressure would not exceed the 56
psig design pressure, even if no condensation were to occur. The maximum
allowable pool temperature whenever the reactor is above 212*F shall be
governed by this specification. Thus, specifying water volume-temoerature
requirements applicable for reactor water temperatures apove 212'F provides
additionai margin above that available at 330'F.

.

!

|
'

3
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The purpose of the vacuum relief valves is to equalize the p essure between
the drywell and suppression chamber and suppression chamber and reactor
building so that the structural integrity of the containment is maintained.

The vacuum relief system from the pressure suppression chamber to the reactor
building consists of two 100% flow pipes each containing two vacuum relief
breakers. Operation of either flow pipe will maintain the pressure
differential less than 2 psig, the external design pressure of the primary
containment. Redundancy of lines justifies reactor operation with one valve
out of service for repairs for a period of 7 days.

The capacity of the pressure suppression chamber-drywell vacuum breakers is
designed to limit the pressure differential between the suppression chamber
and drywell to not greater than 0.5 psi during postaccident drywell cooling.
They are sized on the basis of the Bodega Bay pressure suppression system
test.

.

Based on these tests, design flow from the suppression chamber to the drywell
can be obtained with 25% of the vacuum breakers closed without exceeding the
0.5 psi differential pressure limit.

Reactor operation is permissible if the bypass area between the primary
containment drywell and suppression chamber does not exceed an allowable
area. The allowable bypass area is based upon analysis considering primary
system break area, suppression chamber effectiveness, and containment design
pressure. Analyses show that the maximum allowable bypass area is equivalent
to all vacuum breakers open the equivalent of 1/16 inch at all points along
the seal surface of the disk (Reference 3).

Reactor operation is not permitted if differential pressure decay rate is
demonstrated to exceed 25% of allowable, thus providing a margin of safety
for the primary containment in the event of a small break in the primary
system.

Each drywell-suppression chamber vacuum breaker 15 fitted with redundant
pairs of position switches which provide signals of disk position to
panel-munted indicators and annunciate an alarm in the control room if the
cisk is open more than allowable. The alarm systems meet the intent of IEEE
279 standards. The quality of the alarm system justifies continued reactor
operation for 15 days between differential pressure decay rate tests if one
alarm sys?em is inoperable for one or more vacuum breakers.

The relatively small containment volume inherent in the GE-BWR pressure ,

suppression containment and the large amount of zirconium in the core are )
such that the occurrence of a very limited (1% or so) reaction of the ,

zirconium and steam during a loss-of-coolant accident scul'd lead to the I

liberation of sufficient hydrogen to result in a flammable concentration ir
the containment. Subsequent ignition of the hydrogen, if it is present in
sufficient quantitles to result in excessively rapid recombination, could
result in a loss of containment integrity.
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The 4% oxygen concentration by volume minimizes the possibility of hydrogen
combustion following a loss-of-coolant accident. Significant quantities of
hydrogen could be generated if the core cooling system did not sufficiently
cool the core. Providing an LCO by volume is consistent with the fact that
the oxygen analyzer indicated in % oxygen by volume.

The occurrence of primary system leakage following a majo refueling outage
or other scheduled shutdown is much more probable than the occurrence of the
loss-of-coolant accident upon which the specified oxygen concentration limit
is based. Permitting access to the drywell for leak inspections during a
startup is judged prudent in terms of the added plant safety offered without
significantly reducing the margin of safety. Thus, to preclude the
possibility of starting the reactor and operating for extended periods of
time with significant leaks in the primary system, leak inspections are
scheduled during startup periods, when the primary system is at or near rated
operating temperature and pressure.

The 24-hour period to provide inerting is judged to be suff1Cient to perform
the leak inspection and establish the required oxygen concentration. The

! primary containment is normally slightly pressurized during periods of
| reactor operation. Nitrogen used for inerting could leak out of the

containment but air could not leak in to increase oxygen concentration. Once
the containment is filled with nitrogen to the required concentration, no .

'*

monitoring of oxygen concentration is necessary, However, at least once a
week, the oxygen Concentration will be determined as added assurance.

In conjunction with the Mark I Containment Short Term Program, a plant unique
analysis was performed (Reference 5) which demonstrated a factor of safety of

! at least two for the weakest element in the suppression chamber support,

system and attached piping. The maintenance of a drywell-suppression chamber
differential pressure of 1.20 psid and a suppression chamber water level

,

| corresponding to a downcomer submergence range of 3,21 to 3.54 feet will
assure the integrity of the suppression chamber when subjected to post-1.0CA
suppression pool hydrodynamic forces.

B. Standby Gas Treatment System
*

The standby gas treatment system is designed to filter and exhaust the:

reactor building atmosphere to the chimney during secondary containment>

isolation conditions, with a minimum release of radioactive materials from
the reactor building to the environs. One standby gas treatment system
circuit is designed to automatically start upon containment isolation and to
maintain the reactor building pressure at the design negative pressure 50

;

that all leakage should be in-leakage. Should one circuit fall to start, the

j redundant alternate standby gas treatment circuit is designed to start
automatically,,

1
i

i

I

i
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|

| Each of the two circuits has 100% capacity. Only one of the two standby gas ,

'

treatment system circuits is needed to cleanup the reactor building atmosphere-

.
Upon containment isolation. If one system is found to be inoperable, there is
not immediate threat to the containment system performance. Therefore, reactor

|
'

operation or refueling operation may continue while repairs are being made. If

neither circuit is operable, the plant is placed in a condition that does not,

;

require a standby gas treatment system.'

! While only a small amount of particulates are released from the primary
containment as a result of the loss-of-coolant accident, high-effletency

j! particulate filters before and after the charcoal filters are specified to
: minimize potential particular release to the environment and to prevent
; clogging of the charcoal adsorbers. The charcoal adsorbers are installed to
i reduce the potential release of radiolodine to the environment. (The in-place

,

test results should indicate a system leaktightness of less than 1% bypassj
; leakage for the charcoal adsorbers using halogenated hydrocarbon and a HEPA

filter efficiency of at least 99% removal of 00P particulates).

Laboratory carbon sample test results indicate a radioactive methyl lodine i'

' removal efficiency for expected accident conditions. Operation of the standby
gas treatment circuits significantly different from the design flow will change ;

the removal efficiency of the HEPA filters and charcoal adsorbers. If the |
'

performance requirements are met as specified, the calculated doses would be
j less than the guidelines stated in 10 CFR 100 for the accidents analyzed. *

! C. Secondary Containment !

,

i The secondary containment is designed to minimize any ground level release of
j radioactive materials which might result from a serious accident. The reactor

building provides secondary containment during reactor operation, when the'

drywell is sealed and in service; the reactor building provides primary i
,

i containment when the reactor is shutdown and the drywell is open 45 during ;

} refueling. Because the secondary containment is an integral part of the >

j complete containment system, secondary containment is required at all times :

1 that primary containment is required as well at during refueling, except, 1

J however, for initial fuel loading of Unit I prior to initial power testing |
(reference SAR Section 1).

D. Primary Containment !$olation Valves |
|
'

l Double isolation valves are provided on lines penetrating the primary
1 containment and open to the free space of the containment. Closure of one of

the valves in each line would be sufficient to maintain the integrity of the ,

pressure suppression system. Automatic initiation is required to minimize ths j,

i potential leakage paths from the containment in the event of a loss-of-coolant |

accident. l
-

1 I

|

1

!

!
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| 4.7 SURVEILLANCE REQUIREMENTS BASES
|

j A. Primary Containment

Because of the large volume and thermal capacity of the suppression pool, the
vc'ume and temperature normally change very slowly, and monitoring these

imeters daily is sufficient to establish any temperature trends. By
'a g the suppression pool temperature to be continually monitored andn

tly logged during periods of significant heat addition, the
1re trends will be closely followed so that appropriate action can be'

- The requirement for an external visual examination following any
,ere potentially high loadings could occur provides assurance that no

. cant damage was encountered. Particular attention should be focused
or struccural discontinuities in the viclnty of the relief valve disenarge
since these are expected to be the points of highest stress.

The interiors of the drywell and suppression chamber are painted to prevent
rusting. The inspection of the paint during each major refueling outage,
approximately once per year, assures the paint is intact. Experience with
this type of paint at fossil fuel-fired generating stations indicates that
the inspection interval is adequate.

The primary containment preoperational test pressures are based upon the
calculated primary containment pressure response in the event of a
loss-of-coolant accident. The peak drywell pressure would be about 48 psig,
which would reduce rapioly to 25 psig within 10 seconds following the pipe
break. Following the pipe break, the suppression chamber pressure rises to
25 psig within 10 seconds, equalizes with drywell pressure, and therefore
capidly decays with the drywell pressure decay (SAR, section 5.2).

The design pressure of the drywell and absorption chamber is 56 psig (SAR,
Section 5.2). The design leak rate is 0.5%/ day at a pressure of 56 psig. As
pointed out above, the pressure response of the drywell and suppression
chamber following an accident would be the same after about 10 seconds.
Based on the calculated containment pressure response discussed above, the
primary containment preoperational test pressures were chosen. Also, based
on the primary containment pressure response and the fact that the drywell
and suppression chamber function as a unit, the primary containment will be
tested as a unit rather than the individual components separately.

The design-basis loss-of-coolant accident was evaluated at the primary
containment maximum allowable accident leak rate of 1.0%/ day at 48 psig- The
analysis showed that with this leak rate and a standby gas treatment system
filter efficiency of 90% for halogens, 95% for particulates, and assuming the
fission product release fractions stated in TIO 14844, the maximum total
whole body passing cloud dose is about 5 rem, and the maximum total thyroid
dose is about 120 rem at the site boundary over an exposure duration of 2 ,

hours. !
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The resultant doses that would occur for the duration of the accident at the
low population distance of 3 miles are lower than those stated due to the
variability of meterological conditions that would be expected to occur over
a 30-day period. Thus, the doses reported are the maximum that would be
expected in the unlikely event of a design-basis loss-of-coolant accident.
These doses are also based on the assumption of no holdup in the secondary
containment resulting in a direct release of fission products from the
primary containment through the filters and stack to ths environs.
Therefore, the specified primary containment leak rate and filter efficiency
are conservative and provide margin between expected offsite doses and 10 CFR
100 guidelines.

Although the dose calculations suggest that the accident leak rate could be
allowed to increase to about 2.6%/ day before the guideline thyroid dose value
given in 10 CFR 100 would be exceeded, establishing the test limit of
1.0%/ day provides an adequate margin of safety to assure the health and

It is further considered that the allowablesafety of the general public.
leak rate should not deviate significantly from the containment design value
to take advantage of the design leaktightness capability of the structure

Additional margin to maintain the containment inover its service lifetime.
the as-built conditions is achieved by establishing the allowable operational

The allowable operational leak rate is derived by multiplying theleak rate.
maximum allowable leak rate by 0.75, thereby providing a 25% margin to allow
for leakage deterioration which may occur during the period between leak rate
tests.

The primary containment leak rate test frequency is based on maintaining
adequate assurance that the leak rate remains within the specification.
Allowing the test intervals to be extended up to 8 months permits some
flexibility needed to have the tests coincide with scheduled or unscheduled
shutdown periods.

The data reduction methods of ANSI N45.4-1972 will be applied for integrated
leak rate tests.

The penetration and air purge piping leakage test frequency, along with the
containment leak rate tests, is adequate to allow detection of leakage
trends. Whenever a double-gasketed penetration (primary containment head
equipment hatches and the suppression chamber access hatch) is broken and |

'

remade, the space between the gaskets is pressurized to determine that the
seals are performing properly. The test pressure of 48 psig is consistent
with the accident analyses and the maximum precperational leak rate test

It is expected that the majority of the leakage from valves,pressure.
penetrations, and seals would be into the reactor building. However, it is

Suchpossible that leakage into other parts of the facility could occur.
leakage paths that may affect significantly the consequences of accidents are '

to be minimized. The personnel air lock is tea,ted at 10 psig because the
inboard door is not designed to shut in the opposite direction. ,

|
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The results of the loss-of-coolant accident analysis referenced in Section
5.2.4.3 of the SAR indicate that fission products would not be released
directly to the environs because of leakage from the main steamline isolation
valves due to holdup in the steam system complex. Although this effect would
Indicate that an adequate margin exists with regard to the release of fission
products, a program will be undertaken to further reduce the potential for
such leakage to bypass the standby gas treatment system.

Surveillance of the reactor building-pressure suppression chamber vacuum
breakers consists of operability checks and leakage tests (conducted as part
of the containment leaktightness tests). These vacuum breakers are normally
in the closed position and open only during tests or an accident condition.
As a result, a testing frequency of 3 months for operability is considered
justified for this equipment. Inspections and calibrations are performed

- during refueling cutages, this frequency being based on experience and
judgment.

Pressure suppression chamber-drywell vacuum breakers monthly operability
tests are performed to check the capability of the disks to open and close
and to verify that the position indication and alarm circuits function
properly. The disks must open during accident conditions and during
transient additions of energy through relief valves. This periodic operation
of the disks and the quality of equipment justify the frequency of
operability tests of this equipment.

Following each quarterly operability test, a differential pressure decay rate
test is performed to verify that leakage from the drywell to the suppression
chamber is within specified limits.

Measurement of force to open, calibration of position Switches, inspection of
equipment, and functional testing are performed during each refueling
outage. This frequency is based on equipment quality, experience, and
judgment. Also, a more stringent differential pressure decay rate test is
pe.rformed during refueling outages than is performed monthly. This test is
performed to verify that total leakage path; between the drywell and
suppression chamber are not in excess of the equivalent to a 1-inch orifice.

This small leakage path is only a small fraction of the allowable, thus
integrity of the containment system is assured prior to startup following
each refueling outage (Reference 1),

i

|
*

l

,

i

|
1
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When a suppression chamber-drywell vacuum breaker valve is exercised through
an opening-closing cycle, the position-indicating lights at the remote test )
panel are designed to function as follows:

!

Full closed 2 Green - On
| (closed to < 1/16 inch open) 2 Red - Off

_

Intermediate position 2 Green - On
(> l/16 inch open to < full open) 2 Red - On

i

Full open 2 Green - Off
2 Red - On

The remote test panel consists of a push button to actuate the air cylinder for
testing, two red lights, and two green lights for each of the twelve valves.
The two switches controlling the red lights are, adjusted to provide indication
and alarm if a disk opening occurs that is equivalent to 1/16 inch at all

|pointsaroundthecircumferenceofthevalvedisk. The physical
characteristics of the valve and the positioning of the limit switches permit
one setting of the limit switches to satisfy the criteria. The two switches
controlling the green lights are adjusted to provide indication of the disk
very near the full open position. The control room alarm circuits for each
vacuum breaker are redundant and fall safe. This assures that no single
failure will defeat alarming the control room when a valve is open beyond
allowable and when power to the switches fails. The alarm is r.eeded to alert
the operator that action must be taken to correct a malfunction or that system
degradation has occurred and additional testing is required immediately. The
frequency of testing the alarms is based on experience and quality of the
equipment.

B. Standby Gas Treatment System

See Specification 4.7.B.

C. Secondary Containment |
-

Initiating reactor building isolation and operation of the standby gas
treatment system to maintain at least 1/4 inch of water vacuum within the
secondary containment provides an adequate test of the operation of the reactor
building isolation valves, leaktightness of the reactor building, and
performance of the standby gas treatment system. Functionally testing the
initiating sensors and associated trip channels demonstrates the capaollity of
automatic actuation. Performing these tests prior to ref0eling will
demonstrate secondary containment cap 2bility prior to the time the primary
containment is opened for refueling. Periodic testing gives sufficient ;

confidence of reactor building integrity and standby gas treatment system I

performance capability. )
|
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(The frequency of tests and sample analysis is necessary to show that the
HEPA filters and charcoal adsorbers can perform as evaluated. Standby gas
treatment system in-place testing procedures will be established utilizing
applicable sections of ANSI N510-1975 standard as a procedural guideline
only. Operation of the standby gas treatment system every month for 10 hours
will reduce the moisture buildup on the adsorbent. If painting, fire, or

chemical release occurs such that the HEPA filter or charcoal adsorber could
become contaminated from the fumes, chemicals, or foreign materials, the same
tests and sample analysis should be performed as required for operational
use. Replacement adsorbent should be qualified according to the guidelines
of Regulatory Guide 1.52 Revision 1 (June 1976). The charcoal adsorber
efficiency test procedures will allow for the removal of one representative ;

sample cartridge and testing in accordance with the guidelines of Table 3 of :

Regulatory Guide 1.52 Revision 1 (June 1976). The sample will be at least 2

inches in diameter and a length equal to the thickness of the bed. If the !

Icdine removal. efficiency test results are unacceptable, all adsorbent in the
system will be replaced. High-efficiency particulate filters are installed
before and after the charcoal filters to prevent clogging of the carbon
adsorbers and to minimize potential release of particulates to the |

environment. An efficiency of 997 is adequate to retain particulates that i

may be released to the reactor building following an accident. This will be ,

demonstrated by in-place testing with 00P as the testing medium. Any HEPA !
filters found defective will be replaced with filters qualified pursuant to i

regulatory guide position C.3.d. of Regulatory Guide 1.52 Revision 1 (June i

1976). Once per operating cycle demonstration of HEPA filter pressure drop,
operability of inlet heaters at rated power, air distribution to each HEPA
filter, and automatic initiation of each standby gas treatment system circuit
is necessary to assure system performance capability). Note: bases within '

parentheses will not be applicable until about December 31, 1976, when
equipment modifications are completed to allow increased testing. |

D. Primary Containment Isolation Valves
1

Those large pipes comprising a portion of the reactor coolant system, whose |
failure could result in uncovering the reactor core, are supplied with
automatic isolation valves (except those lines needed for emergency core
cooling system operation or containment cooling). The closure times
specified herein are adequate to prevent loss of more coolant from the
circumferential rupture of any of these lines outside the containment than

Ifrom a steamilne rupture. Therefore, this isolation valve closure time is
|

sufficient to prevent uncovering the core.

.
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In order to assure that the doses that may result from a steamline break do
no exceed the 10 CFR 100 guidelines, it is necessary that no fuel rod
perforation resulting from the accident occur prior to closure of the main
steam line isolation valves. Analyses indicate that fuel rod cladding
perforations would be avoided for main steam valve closure times, including
instrument delay, as long as 10.5 seconds. However, for added margin, the
technical specifications require a valve close time of not greater than 5
seconds.

For reactor coolant system temperature less than 212*F, the containment could
not become pressurized due to a loss-of-coolant accident. The 212*F limit is
based on preventing pressurization of the reactor building and rupture of the
blowout panels. These valves are highly reliable, have low service
requirement, and most are normally closed. The initiating sensors and
associated trip channels are also checked to demonstrate the capability for
automatic isolation (reference SAR Section 5.2.2 and Table 5.2.4).

The test interval at once per operating cycle for automatic initiation
results in a failure probability of 1.1 x 10-7 that a line will not
isolate. More frequent testing for valve operability results in a more
reliable system.

The containment is penetrated by a large number of small diameter instrument
lines which contact the primary coolant system. A program for periodic
testing and examination of the flow check valves in these lines is performed
by blowing down the instrument line during a vessel hydro and observing the
following conditions, which will verify that the flow check valve is operable:

1. a distinctive ' click' when the poppet valve seats, and

2. an instrumentation high flow that quickly reduces to a slight trickle.

References

1. Quad-Cities Special Report Number 4.

2. R.E. Adams and W.E. Browning, Jr., ORNL 3726, ' Iodine Vapor Adsorption
Studies for the NS Savannah' Project, February, 1965.

.

06818/03352 3.7/4.7-32 Amendment No.

__,



l

QUAD-CITIES
OPR-29

TABLE 3.7-1

PRIMARY CONTAINHENT ISOLATION

Valve
Number Number of Maximum
for Power-Operated Operating Normal Action on

Isolation Valve Units Valves Time Operating Initiating
Group Identification 1 and 2 Inboard Outboard (sec) Position Signal

Main Steam Isolation

1 Main steam
isolation A0-203-1A, 4
valve 18, IC, ID 31T(5 0 GC

1 Main steam
isolation A0-203-2A 4

valve 2B, 2C, 20 31T<5 0 GC |
1 Hain steam

drain MO-220-1 1 135 C SC

isolation
valve

1 Main steam
drain MO-220-2 1 135 C SC

isolation
valve

Sampling
.

I Recirculating
sample valve A0-220-44 1 15 0 GC

1 Recirculation
sample valve A0-220-45 1 15 0 GC
(NOTE: Valve
can be reopened
after isolation
for sampling)

RHR

2 RHR discharge
to radwaste MO-1001-20 1 125 C SC.

2 RHR discharge
to radwaste MO-1001-21 1 125 C SC
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TABLE 3.7-1

PRIMARY CONTAINMENT ISOLATION

Valve
Number Number of Maximum

for Power-Operated Operating Normal Action on
Isolation Valve Units Valves Time Operating Initiating

Group Identification 1 and 2 Inboard Outboard (sec) Position Signal

2 Reactor |

shutdown
cooling

10 C SC4supply MO-1001-47 1

2 Reactor
shutdown
cooling I

supply MO-1001-50 1 <40 C SC
'

'

2 Reactor
head ,

spray MO-1001-60 1 125 C SC !

2 Reactor
head ,

spray MO-1001-63 1 125 C SC j

Pressure Suppression
i

2 Orywell purge
valve A0-1601-21 1 (10 C SC

2 Vent valve A0-1601-22 1 110 C SC

2 Orywell
vent valve A0-1601-23 1 110 C SC

2 Vent to
reactor
building
exhaust
system A0-1601-24 1 110 C SC

2 Nitrogen
purge A0-1601-55 1 110 0 GC

2 Torus purge
valve A0-1601-56 1 110 0 GC

2 Makeup valve MO-1601-57 1 115 0 GC

2 Torus makeup
15 C SC1valve A0-1601-58 1

.

|

.
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TABLE 3.7-1

PRIMARY CONTAINMENT ISOLATION

Valve l

Number Number of Maximum |.-

for Power-Operated Operating Normal Action on )
Isolation Valve Units Valves Time Operating Initiating )
Group Identification 1 and 2 Inboard Outboard (sec) Position Signal

1

2 Drywell
makeup valve A0-1601-59 1 115 0 GC -

2 Torus vent
valve A0-1601-60 1 110 C SC

*

2 Torus 2-inch ;

15 C SC1 1vent relief A0-1601-61 1
t

.

2 Drywell
|2-inch vent

15 C SC1relief A0-1601-62 1
2 Vent to

10 C SC1SGT system A0-1601-63 1

2 Drywell
pneumatic A0-4720 2 -<10 0 GC
Supply
isolation A0 4721

Radwaste

2 Orywell floor
drain dis-
charge A0-2001-3 1 120 0 GC

2 Drywell floor
drain dis-
charge A0-2001-4 1 120 0 GC

2 Drywell
equipment
drain
discharge A0-2001-15 1 120 0 GC

2 Orywell
equipment
drain
discharge A0-2001-16 1 120 0 GC
(NOTE: Valve
can be reopened
after isolation -

for sampling)

|

|
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TABLE 3.7-1

PRIMARY CONTAINMENT ISOLATION

Valve
Number Number of nsximum
for Power-Operated Operating Normal Action on

Isolation Valve Units Valves Time Operating Initiating

Group Identification 1 and 2 Inboard Outboard (sec) Position Signal

Oxygen Analyzer ,

2 Oxygen analyzer
10 0 GC1valve A0-8801-A, 4

B, C, 0

2 Oxygen. analyzer
10 0 GC1valve A0-8802-A, 4

B, C, 0

2 0xygen analyzer
10 0 GC1valve A0-8803A 1

2 Oxygen analyzer
valve A0-88038 1 110 0 GC

.

Traversing Incore Probe

2 On isolation
signal, the

TIP detector
is withdrawn

|if in use;
lfive ball

valves and
one nitrogen TIP Ball )
purge are Valve l

closed. 700-733 i

|

TIP Purge .

Valve
Assembly
700-743

.

|
|

|

-
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TABLE 3.7-1 |

!
PRIMARY CONTAINMENT ISOLATION |

! Valye

Number Number of Maximum |
;

for Power-Operated Operating Normal Action ont

Isolation Valve Units Valves Time Operating Initiating j
Group Identification I and 2 Inboard Outboard (sec) Position Signal <

|

Reactor
Water
Cleanup

3 Pump suction
isolation
valve HO-1201-2 1 130 0 GC

3 Pump suction
isolation
valve MO-1201-5 1 130 0 GC

HPCI

'

4 Steam
isolation
valve HO-2301-4 1 150 0 GC

4 Steam
isolation
valve H0-2301-5 1 150 0 GC

RCIC

5 Turbine steam
supply MO-1301-16 1 125 0 GC

5 Turbine steam
15 0 GCsupply MO-1301-17 1 2

|

i
|

|

|

.
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TABLE 3.7-1 (Cont'd)
!

Key: 0: open
C: closed
SC: stays closed
GC: goes closed

Note: Isolation groupings are as follows:

Group 1: The valves in Group 1 are closed upon any one of the following conditions:
1. Reactor low-low-water level
2. Main steamline high radiation |
3. Main steamline high flow
4. Main steamline tunnel high temperature
5. Main steamline low pressure

Group 2: The actions in Group 2 are initiated by any one of the following conditions:

1. Reactor low water level
2. High drywell pressure

Group 3: Reactor low water level alone initiates the following:
'

1. Cleanup demineralizer system isolation

Group 4: Isolation valves in the high pressure coolant injection system (HPCI) are
closed upon any one of the following signals:

1. HPCI steamline high flow
2. High temperature in the vicinity of the HPCI steamline
3. Low reactor press;re

Group 5: Same as Group 4 except applies to RCIC

.

0681B/0335Z 3.7/4.7-38 Amendment No.

. - - --. . - . - -._ .- . . . .-. . - , . - . - . .



!

QUAD-CfRfES
' OPR-29

TABLE 3.7-2

l PRIMARY CONTAINMENT LEAKAGE TEST PENETRATIONS

Double-Gasketed Seals

X-1 Equipment hatch
X-2 Personnel ?ir leck
X-6 Control rod drive hatch ,

X-35A through G TIP drives
X-4 Orywell head access hatch
X-200A & B Suppression chamber iccess hatch

1 through 8 Drywell head shear lug
(inspection hatch)

Pipe Penetrations

X-7A through 0 Main steam
X-8 Main steamline drain
X-9A & B Feedwater
X-10 Reactor core isolation cooling
X-11 High-pressure coolant injection
X-12 Residual heat removal
X-13A & B Residual heat removal
X-14 Reactor coolant cleanup

X-16A & B Core spray
X-17 Reactor vessel head spray
X-23 & 24 Reactor building closed cooling water
X-25 & 26 Drywell ventilation
X-36 Control rod drive return
X-47 Standby liquid control

Electrical Penetrations

X-100B, C, E, F, & G
X-101A, B & D
X-1028
X-103
X-104A through 0 & F
X-105C
X-106A & B i

X-107A & B .|
.
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3.8/4.8 RADIOACTIVE EFFLUENTS

Limiting Conditions for Operation Surveillance Requirements

Applicability: Applicability:

Applies to the radioactive effluents from Applies to the periodic measurements of
the plant, radioactive effluents.

SDecifications

A Gaseous Effluents A. Gaseous Effluents

1. The dose rate in unrestricted 1. The dose rates due to radio-
areas (at or beyond the site active materials released in
boundary, Figure 4.8-1) due to gaseous effluents from the site
radioactive materials released shall be determined to De within
in gaseous effluents from the the prescribed limits by obtain-

site shal! be limited to the ing representative samples in
following: accordance with the sampling and

analysis program specified in
Table 4.8-1. The dose rates are
calculated using methods pre-
scribed in the Off-Site Dose
Calculation Manual (00CM).

a. For Noble Gases:

(1) Less than 500 mrem / year
to the whole body.

(2) Less than 3000 mrem / |
'

year to the skin.

b. For iodine-131, for
iodine-133, and for all
radionuclides in particulate
form with half-lives greater
than 8 days less than 1500
mrem / year.

.
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c. If the dose rates exceed the
above limits, without delay
decrease the release rates
to bring the dose rates
within the limits, and

provide prompt notification
to the Commission (6.6.B.1)

2. The air dose in unrestricted
areas (at or beyond the site 2. The air dose due to releases of
boundary) due to Noble Gases radioactive noble gases in gas-
released in gaseous effluents eous effluents shall be deter-
from the unit shall be limited mined to be within the pre-

to the following: scribed limits by obtaining rep-
resentative samples in accor-

. dance with the sampling and .

analysis program specified in
sections A and B of Table
4.8-1. The allocation of ef-
fluents between units having
shared effluent control systems
and the air doses are determined
using methods prescribed in the
ODCM at least once every 31 days,

a. For gamma radiation:

(1) Less than or equal to 5
mrad during any cal-
endar quarter.

i

(2) Less than or equal to 10
mrad during any calendar

Iyear.

b. For Beta radiation: )

(I) Less than or equal to 10
mrad during any calendar
quarter.

(2) Less than or equal to 20
mrad during any calendar
year.

.
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c. With the calculated air dose
from radioactive noble gases
in gaseous effluents
exceeding any of the above
limits, prepare and submit
to the Commission within 30
days, a Special Report which
identifies the cause(s) for
exceeding the limit (s) and
defines the corrective
actions to be taken to
ensure that future releases
are in compliance with

3.8.A.2.a & b. This is in
lieu of a~ Licensee Event
Report.

.

d. With the calculated air dose
from radioactive noble gases
in gaseous effluents
exceeding the limits of
Specification 3.8.A.2.a. or
3.8.A.2.b., prepare and
submit a Special Report to
the Commission within 30
days and limit the subse-
quent releases such that the
doses or dose commitment to
a member of the Dublic from
all uranium fuel cycle
sources is limited to less
than or equal to 25 mrem to
the total body or any organ
(except thyroid, which is
limited to less than or
equal to 75 mrem) over 12
consecutive months. This
Special Report shall include -

an analysis which
demonstrates that radiation
exposure to all memeers of
the public from all uranium
fuel cycle sources
(including all effluent
pathways and direct

'radiation) are s
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less than the 40 CFR Part
190 Standard. Otherwise,

obtain a variance from the
Commission to permit
releases which exceed the 40 -

CFR Part 190 Standard. The
radiation exposure analysis
contained in the Special
Report shall use the me-
thods prescribed in the
OOCH. This report is in
lieu of a Licensee Event
Report.

3. The dose to a member of the pub- 3. The dose to a member of the pub-
lic in unrestricted areas (at or lic due to releases of lodine-
beyond the site boundary) from 131, iodine-133, tritium, and
iodine-131, lodine-133, tritium, all radionuclides in particu. late
and all radionuclides in parti- form with half-lives greater
culate form with half-lives than 8 days shall be determined
greater than 8 days in gaseous to be within the prescribed lim-

effluents released from the unit its by obtaining representative
shall be limited to the fol- samples in accordance with the

~

lowing: sampilng and analysis program
specified in Table 4.8-1.

For radionuclides not determined
in each batch or weekly compo-
site, the dose contribution to
the current calendar quarter cu-
mulative summation may be esti-
mated by assuming an average
monthly concentration based on
the previous monthly or quar-
terly composite analyses. How-
ever, for reporting purposes,
the calculated dose contri-
butions shall be based on the
actual composite analyses when
possible.

The allocation of effluents
between units having shared
effluent control systems and the
dos'es are determined using the
methods prescribed in the ODCM
at least once every 31 days.

0582B/03352 3.8/4.8-4 Amendment No,
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a. Less than or equal to 7.5
mrem to any organ during any
calendar quarter.

.

.
b. Less than or equal to 15

mrem to any organ during any
calendar year,

c. With the calculated dose
from the release of iodine-
131, lodine-133, tritium,

and all radionuclides in
particulate form with half-
lives greater than 8 days in
gaseous effluents exceeding
any of the above limits,
prepare and submit to the
Commission within 30 days, a
Special Report which
identifies the cause(s) for
exceeding the limit and
defines the corrective
actions taken and the
proposed actions to be taken
to ensure that future
releases are in compliance
with 3.8.A.3. a. & b. This
is in lieu of a Licensee
Event Report.

d. With the calculated dose
from the release of iodine-
131, iodine-133, tritium,

and all radionuclides in
particulate form with
half-lives greater than 8
days in gaseous effluents !

'

exceeding the limits of
Specification 3.8.A.3.a. or
3.8.A.3.b., prepare and
submit & Special Report to

|the Commission within 30
days and limit subsequent
releases such that the dose
or dose commitment to a ,

member of the public from

I
|
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all uranium fuel cycle
sources is limited to less
than or equal to 25 mrem to
the total body or organ
(except the thyroid, which
is limited to less than or
equal to 75 mrem) over 12
consecutive months. This
Special Report shall include
an analysis which
demonstrates that radiation
exposures to all members of
the public from all uranium
fuel cycle sources
(including all effluent
pathways and direct
radiation) are less than the
40 CFR Part 190 Standard.
Otherwise, obtain a variance
from the Commission to
permit releases which exceed
the 40 CFR Part 190
Standard. The radiation ,

exposure analysis contained
in the Special Report shall
use the methods prescribed
in the OOCH. Tht: report is

in lieu of a Licensee Event
Report.

4 Off-Gas System 4. Off-Gas System

a. At all times during proces- Doses due to treated gases re-
sing for discharge to the leased to unrestricted areas at |

environs, process and con- or beyond the site boundary
trol equipment provided to shall be projected at least once
reduce the amount or con- per 31 days in accordance with
centration of radioactive the 00CM.
materials shall be operated.

b. The above specification
shall not apply for the
Off-Cas Charcoal Adsoreer
Beds below 30 percent of

.

rated thermal power.

|
|

06828/0335Z 3.8/4.8-6 Amendment No.
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5. Explosive Gas Mixture 5. Explosive Gas Mixture

a. The concentration of hy- Once per 8 hours verification
drogen in the off-gas hold will be made that the unit is
up system, downstream of the operating within the allowable
recombiner shall be limited band of the base-line plot of

by having a recombiner recombiner outlet temperature
operable within the vs. reactor power.

allowable band of the base-
line plot of recombiner
outlet temperature vs. re-
actor power, whenever the
reactor is operating at a
pressure greater than 900
0s19

b. The recombiner may be Inop-
erable for 48 hours.

6. With either the recombiners in-
operable, or all charcoal beds
bypassed for more than 7 days in
a calendar quarter while opera-

'

ting above 30 percent of rated
thermal power, prepare and sub-
mit to the Commission within 30
days a special report which in-
cludes the following information:

a. Identification of the de-
fective equipment.

b. Cause of the defective
equipment,

c. Action (s) taken to restore
the equipment to an opera-
ting status,

d. Length of time the above
requirements were not sat-

isfied.

.
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e. Volume and curie content of
the waste discharged which
was not processed by the
inoperable equipment but
which required processing.

f. Action (s) taken to prevent a
recurrence of' equipment
failures.

This is in lieu of a Licensee
Event Report.

7. The releast rate of the sum of 7. The radioactivity rate of noble
the activities from the noble gases at (near) the outlet of

- gases measured at the main con- the main condenser air ejector
denser air ejector shall be lim- shall be continuously monitored
ited to less than or equal to in accordance with Specification

100 microcuries/sec per HWt 3.2,H. The release rate of the
(after 30 minutes decay) at all sum of the activities from noble
times. With the release rate of gases from the main condenser
the sum of the activities from air ejector shall be determined
noble gases at the main con- to be within the limits o,f
denser air ejector esceeding 100 Specification 3.8.A.7. at the |
microcuries/sec per MWt (after following frequencies by
30 minutes decay), restore the performing an isotope analysis
release rate to within its lim- of a representative sample of,

its within 72 hours, or be in at gases taken at the recombinerr

least HOT STANDBY within the outlet, or at the air ejector

next 12 hours. outlet if the recombiner is
bypassed.

Atleastonceper31 days.|a.

b. Within 4 hours following an
i n c re a t.9, as indicated by
the main condenser air
ejector noble gas activity
monitor, of greater than
50%, after factoring out
increases due to changes in

, thermal power level and
off-gas flow, in the nominal

, steady-state fission gas
release from the primary
coolant.

1

i
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B. Liquid Effluents B. Liquid Effluents

1. The concentration of radioactive 1. The concentration of radioactive
material. released from the site material in unrestricted areas
to unrestricted areas (at or be- shall be determined to be within
yond the site boundary, figure the prescribed limits.by

14.8-1) shall be limited to the obtaining the representative
concentrations specified in 10 samples in accordance with the
CFR Part 20, Appendix B, Table sampling and analysis program
11 Column 2 with the Table specified in Table 4.8-3. The

4.8-2 values representing the sample analysis results will be
MPC's for noble gases, used with the calculational '

'

methods in the ODCM to determine
With the concentration of radio- that the concentrations are
active material released from within the limits of
the site to unrestricted areas Specification 3.8.B.l.

exceeding tle above limits,
without delay decrease the re-
lease rate of radioactive mate-
rials and/or increase the dilu-
tion flow rate to restore the
concentration to within the
above limits.

2. The dose or dose commitment
above background to a member of
the public from radioactive ma- 2. a. The dose contributions from !

terials in liquid effluents re- measured quantities of
leased to unrestricted areas (at radioactive material shall i

or beyond the site boundary) be determined by calculation |

from the site shall be limited at least once per 31 days |
to the following: and a cumulative summation

of these total body and
a. During any calendar quarter: organ doses shall be j

raintained for each calendar 1

*

(1) Less than or equal to 3 quarter.

; mrem to the whole body.

(2) Less than or equal to 10

mrem to any organ.

; .

I

i
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*
\

b. During any calendar year: b. Doses computed at the near-
est community water system
will consider only the
drinking vater pathway and
shall be projected using the
methods prescribed in the
ODCM at least once per 92

' days.

(1) Less than or equal to 6
mrem to the whole body. .

(2) Less than or equal to 20

mrem to any organ.'

c. With the calculated dose
from the release of radio-
active materials in llauld
effluents exceeding any of
the above limits, prepare

and submit to the Commis-
sto within 30 days a Spe-
cial Report which identi-

fles the cause(s) for ex-
ceeding the limit (s) and
defines the corrective ac-
tions taken and the pro- j
posed actions to be taken to

'ensure that future re-
leases are in compliance i

with 3.8.B.2.a. a b. This ;

is in lieu of a Licensee
Event Report.

d. With the calculated dose .

Ifrom the release of radio- ,

active materials in liquid
effluents exceeding the

,

limits of Specification
3.8.B.2.a. or 3.8.B.2.b.,
prepare and submit a Spe-
clal Report to the Commis-
sion within 30 days and
limit the subsequent re-

leases such that the dose or .

cose commitment to a member
of the public from all |

06828/0335Z 3.8/4.8-10 Amendment No.
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|

|
uranium fuel cycle sources
is limited to less than orI

i equal to 25 mrem to the
~ total body or any organ

(except thyroid, which is
limited to less than or
equal to 75 mrem) over 12
consecutive months. This
Special Report shall in-
clude an analysis which de-
monstrates that radiation
exposures to all members of
the public from all uranium
fuel cycle sources (includ-
ing all effluent pathways
and direct radiation) are
less than the 40 CFR Part
190 Standard. Otherwise
obtain a variance from the
Commission to permit re-
leases which exceed the 40
CFR Part 190 Standard. The
radiation exposure analysis ,

contained in the Special
Report shall use methods
prescriced in the 00CM.
This report is in lieu of a
Licensee Event Report,

e. With the projected annual
whole body or any internal
organ dose computed at the
nearest downstream commu- i

nity water system is equal |

to or exceeds 2 mrem from j
all radioactive materials
released in liquid ef-
fluents from the Station,

prepare and submit a Spe-
cial Report within 30 days
to the operator of the com-

munity water system. The

.

06828/03352 3.8/4.8-11 Amendment No.
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report is prepared to assist
the operator in meeting the
requirements of 40 CFR 141:
EPA Primary Orinking Water
Standards. A copy of this
report will be sent to the

NRC. This is in lieu of a
Licensee Event Report.

3. At all times during processing 3. Liquid Waste Treatment
prior to discharge to the envi-
rons, process and control equip- a. Doses due to liquid re-

ment provided to reduce the leases to unrestricted areas
amount or concentration of ra- (at or beyond the site
dioactive materials shall be op- boundary) shall be projected
erated when the projected dose at least once per 31 days in

accordance with the 00CM.due to liquid effluent releases -

to unrestricted areas (see Fig-
ure 4.8-1), when averaged over
31 days, exceeds 0.13 mrem to
the total body or 0.42 mrem to
any organ.

4 If liquid waste has to be or is
being discharged without treat-
ment as required above, prepare

and submit to the Commission
within 30 days, a report which
includes the following informa-
tion: |

a. Identification of the de-
fective equipment.

b. Cause of the defective
equipment.

c. Action (s) tuken to restore |
the equipment to an operat- !
Ing status.

d. Length of time the above
requirements were not sat-

isfied.
.

1

l

l
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i

Volume and curie content of
f

e.
the waste discharged which
was not processed by the
appropriate equipment but
which required processing.

f.
Action (s) taken to prevent a *

recurrence of equipment I

failures. I

This is in lieu of a Licensee
j

Event Report. f
C. Mechanical Vacuum Pump

C. Mechanical Vacuum Pump At least once during each operating |

The mechar)ical vacuum pump shall cycle, automatic securing and isola- j
|

1. be capable of being isolated and tion of the mechanical vacuum pump '

secured on a signal of main shall be verified.
steam high radiation or shall be
isolated and secured whenever fthe main steam isolation valves '

are open.
Environmental Monitoring ProgramD.

Environmental Monitoring Program The radiological environmental
|

O.
,

1.
The environmental monitoring monitoring samples shall be col-

e.8 4 lected pursuant to Table 4.8 41.
program given in Table
shall be conducted except as from the locations specified in
specified below, the 00CM, and shall be analyzed

pursuant to the requirements of
Table 4.8-6.

2. The results of analyses per-
With the radiological environ- formed on radiological environ-

I

mental monitoring program not mental monitoring samples shall2. ,

being conducted as specified in be summarized in the Annual Ra- |

Table 4.8 4, prepare and submit diological Environmental Operat-
|

;

;

to the Commission, in the Annual ing Report.
'

Radiological Operating Report, a
\
\

.

i

Amendment No.
3.8/4.8-13
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description of the reasons for
not conducting the program as
required and the plans for pre-
venting a recurrence. Devia-
tions are permitted from the re-
quired sampilng schedule if spe-
cimens are unobtainable due to
hazardous conditions, seasonal
unavailability, contractor omis-
ston which is corrected as soon
as discovered, malfunction of
sampling equipment, or if a per-
son who participates in the pro-
gram goes out of business. If

the equipment malfunctions, cor-
rective actions shall be com-

~

pleted as soon as practical. If .

a person supplying samples goes
out of business, a replacement
will be found as soon as pos-

sible. All deviations from the
sampling schedule shall be de-
scribed in the annual report.

3. Hith the level of radioa:tivity 3. The land use census shall be
in an environmental sampling me- conducted at least once per

dium at one or more of the loca- twelve months between the dates
tions specified in the ODCM ex- of June 1 and October 1 by a
ceeding the limits of Table door-to-door survey, aerial sur-
4.8-5 when averaged over any vey, road survey, or by con-
calendar quarter, prepare and sulting local agriculture au-
submit to the Commission within thorities.
30 days from the end of the af-
fected calendar quarter, a Spe-
cial Report which includes an
evaluation of any release condi-
tions, environmental factors or
other aspects which caused the

limits of Table 4.8-5 to be
exceeded. This report is not
required if the measured level
of radioactivity was not tne
result of plant effluents,
however, in such an event the
condition shall be reported and -

described in the Annual Radio- |
logical Environmental Operating
Report.

0682B/0335Z 3.8/4.8-14 Amendment No.
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4. With milk samples unavailsble 4. The results of the land use cen-
from one or more of the sai.1ple sus shall be included in the An-
locations required by Table nual Radiological Environmental
4.8-4, identify locations for Operating Report.
obtaining replacement samples
and add them to the radiological
environmental monitoring program
within 30 days. The locations
from which samples were unavall-
able may then be deleted from
the monitoring program. In lieu

I

of a Licensee Event Report,
identify the cause of the un-
availability of samples and
identify the new location (s) for
obtaining replacement samples in -

the Annual Radiological Environ-
t

[ mental Operating Report and also
include in the report a revised
figure (s) and table for the ODCM
reflecting the new location (s).

;

5. A census of nearest residences 5. The results of the analyses per-
and of animals producing milk formed as part of the required
for human consumption shall be crosscheck program shall be in-
conducted annually (during the cluded in the Annual Radio- .

'

grazing season for animals) to logical Environmental Operating
determine their location and Report. The analyses shall be
number with respect to the done in accordance with the ODCH.
site. The nearest residence in i

'

each of the 16 meteorological
sectors shall also be determined
within a distance of five
miles. The census shall be
conducted under the following
conditions:

a. Within a 2-mile radius from ,

'

the plant site, enumeration -

of animals and nearest res- |

idences by a door-to-door or
equivalent counting ;

'

tecnnique.

.

l
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b. Within a 5-mile radius,
enumeration of animals by
using referenced informa-
tion from county agricul-
tural agents or other rell-
able sources.

6. With a land use census identi-
t fying location (s) of animals ,

which yield (s)an 00CM calculated
dose.or dose commitment greater
than the values currently being
calculated in Specification
4.8.A.3, the new location (s)

shall be added to the radiolo- ,

gical environmental monitoring
| program within 30 days, if pos-

sible.

The sampling location, having
the lowest calculated dose or
dose cominitment (via the same
exposure pathway) may be deleted
from this monitoring program af-
ter October 31 of the year in
which this land use census was
conducted.

7. Radiological analyses shall be
performed on samples represen-
tative of those in Table 4.8-4,
supplied as a part of the Inter-
laboratory Comparison Program
which has been approved by the
NRC.

8. With analyses not being per-
formed as required, report the

.

corrective actions taken to pre- I
vent a recurrence to the Commis- '

sien in the Annual Radiological
Environmental Operating Report.

*
|

:

|

!
i

i
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E. Solid Radioactive Waste E. Solid Radioactive Waste

1. The solid radwaste system shall 1. The PCP shall specify the method
be used as applicable in and frequency to verify solidi-

| accordance with the PCP to fication of radioactive waste.
process wet radioactive wastes Actions to be taken if solidift-

.

to meet shipping and burial cation is not verified shall
qround requirements, also be specified in the PCP.

2. Nith the provisions of the
*rocess Control Program not
satisfied, suspend shipments of
defectively processed or
defectively packaged solid
radioactive waste from the site.

F. Miscellaneous Radioactive Materials F. Miscellaneous Radioactive Materials
Sources Sources

Source Leakage Test Each sealed source shall be tested
for leakage and/or contamination by

Specification the licensee or by other persons spe-
cifically authorized by the Commis-

Each sealed source containing radio- sien or an Agreement state. The test '

active material in excess of 100 mi- method shall have a detection sensi-
crocuries of beta and/or gamma emit- tivity of at least 0.005 microcuries

;

ting material or 5 microcuries of al- per test sample.
pha emitting material shall be free
of 1 0.005 microcuries of removable Each category of sealed sources shall
contamination, be tested at the frequency described

below:
Each sealed source with removable

'

contamination in excess of the above 1. Sources in use (excluding start- |

limit shall be immediately withdrawn up previousiv sub3ected to core i

from use and either decontaminated flus) - At least once per 6

and repaired or disposed of in accor- months for all sealed sources
dance wi+5 Commission Regulations. Containing radioactive material:

I A complete inventory of radioactive a. With a half-life greater

materials in the licensee's posses- than 30 days (excluding Hy-
sion shall be maintained current at drogen 3), and
all times. 4

b. In any form other than gas,
j

i

.

,

i !

|

0682B/0335Z 3.8/4.8-17 Amendment No.

- -- - -



QUAD-CIV8ES
DPR-29

2. Stored sources not in use - Each
sealed source shall be tested
prior to the use or transfer to

another licensee unless tested
within the previous 6 months.
Sealed sources transferred with-
out a certificate indicating the

last test date shall be tested
prior to being placed into use.

A Special Report shall be prepared
and submitted to the Commission pur-
suant to Specification 6.6.C.3 if
source leakage tests reveal the pre-
sence of > 0.005 microcuries of re-
movable contamination.

G. In the event a limiting condition for
operation and/or associated action
reautrements identified in sections
3.8.A. through 3.8.E., and 4.8.A.
through 4.8.E. cannot be satisfied
because of circumstances in excess of
those addressed in the specifica-
tions, no changes are required in the
operational condition of the plant,
and this does not prevent the plant
from entry into an operational mode.

H. Control Room Emergency Filtration H. Control Room Emergency Filtration
System System

1. The control room errergency 1. At least once per month,

filtration system, including at initiate 2000 cfm Q 10U flow ,

least one booster fan shall be through the control room |
coerable at all times wnen emergency filtration system for |

secondary containment integrity at least 10 hours with the j
is required, except as specified heaters operable. '

in Sections 3.8.H.I.a. and b.

|-

\

|

\

|0682B/0335Z 3.8/4.8-18 Amendment No.

!
|



i
l

00AD-C8 TIES
OPR-29

| a. After the control room
| emergency filtration system

is made or found to be'

inoperable for any reason,
reactor operation and fuel
handling are permissible
only during the succeeding,

14 days. Within 36 hours
following the 14 days, the
reactor shall be placed in a
condition for which the
control room emergency
filtration system is not
required in accordance with
Specification 3.7.C.I.a.
through d.

b. Specification 3.8.H.l.a.
above does not apply during
performance or
post-maintenance testing, or
during removal of the
charcoal test canister.

I

2. Periodic Performance Requirements 2. Performance Requirement Tests

a. The results of the in-place a. At least once per operating
DOP tests at 2000 cfm cycle but not to exceed 18
(; 10%) on HEPA filters months, or following
shall show 1 1% DOP painting, fire, or toxic,

penetration, chemical release in any
ventilation zone
communicating with the
intake of the system while
the system is operating that
could contaminate the HEPA
filters of charcoal
adsorbers, perform the |
following:

4 1) In-place DOP test the
HEPA filter banks to
verify leaktight
integrity.

I -

..

I

!

|
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2) In-place test the

charcoal adsorber banks.
'

!

with halogenated
hydrocarbon tracer to
verify leaktight
integrity.

,

3) Remove one carbon test ,

canister from-the

Subjectthissampletoa|
charcoal adsorber.

laboratory analysis to
verify methyl iodide
removal efficiency,

.
b. The results of in-place b. At least once rer coerating

halogenated hydrocarbon cycle, but not to exceed 18
tests at 2000 cfm (+ 10%) on months, the following
the charcoal banks ihall conditions shall be
show 1 1% penetration. demonstrated:

1) Pressure drop across the
combined filters is less ,

than 6 inches of' water
at 2000 cfm (+ 10%) flow
rate.

A 2) Operability of inlet
heater demonstrates
heater 47 of 15'F.

c. The results of laboratory
carbon sample analysis shall
show 1 90% methyl todide

i removal efficiency when
' tested at 130*C and 95% R.H.
1

3. Postmaintenance Requirements 3. Postmaintenance Testing

a. After any maintenance or a. After any maintenance or;
heating that could affect testing that could affect

the HEPA filter or HEPA the leaktight integrity of
filter mounting frame the HEPA filters, perform

leak-tight integrity, the in-place DOP tests on the
results of the in-place DCP HEPA filters in accordance
tests at 2000 cfm (+ 10%) on with Specification 3.8.H.2.a.

HEPA filters shall show 1 1%
j DOP cenetration.

0682B/03352 3.8/4.8-20 Amendment No.
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'

b. After-any maintenance or b. After any maintenance or
testing that could affect testing that could affect

| the charcoal adsorber the laaktight integrity of ,

leaktight integrity, the the charcoal adsorber banks.|
results of in-place perform halogenated,

t

halogenated hydrocarbon hydrocarbon tests on the
! tests at 2000 cfm (+ 10%) charcoal adsorbers-in,

shall show I 1% penetration, accordance with .

Specification 3.8 H.2.b.,

,

|

t

|

|

I

,

!)
.,

1 i

*

1

,

!,

i
.

i

l

:
a
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3.8/4.8.A Limiting Conditions for Operation and Surveillance Requirement Bases |

3.8/4.8.A.1 GASEOUS EFFLUENTS - DOSE

This specification is provided to ensure that the dose at the unrestricted area
boundary from gaseous effluents from the units on the site will be within the
annual dose limits of 10 CFR Part 20 for unrestricted areas. The annual dose
limits are the doses associated with the concentrations of 10 CFR Part 20,
Appendix 8, Table II. These limits provide reasonable assurance that radioactive
material disenarged in gaseous effluents will not result in the exposure of an
individual in an unrestricted area to annual average concentrations exceeding the
limits specified in Appendix B. Table II of 10 CFR Part 20 (10 CFR Part
20.106(b)). The speelfled release rate limits restrict, at all times, the
corresponding gamma and beta dose rates above background to an individual at or
beyond the unrestricted area boundary to less than or equal to 500 mrem / year to
the total body or to not less than or equal to 3000 mrem / year to the skin. These
release rate limits also restrict, at all times, the corresponding thyroid dose
rate above background to an infant via the cow-milk-infant pathway to not less
than or equal to 1500 mrem / year for the nearest cow to the plant. For purposes
of calculating doses resulting from airborne releases the main chimney is
considered to be an elevated release point, and the reactor vent stack is
considered to te a mined mode release point.

3.8/4.8.A.2 DOSE, NOBLE GASES

This scecification is provided to implement the reautrements of Sections II.S,
!!I.A and IV.A of Appendix I, 10 CFR Part 50. The Limiting Condition for
Operation imolements the guides set forth in Section II.B of Appendt I. The
statements provide the required operating flexibility and at the same time
implement the guides set forth in Section IV.A of Appendia I to assure that the
releases of radioactive material in gaseous effluents will be kept "as low as is

'reasonably achievable." The Surveillance Requirements implement the requirements
in Section !!!.A of ADoendix ! that conformance with the guides of Appendia I is
to be shown by calculational procedures based on models and data such that tne
actual exposure of an individual through the appropriate oathways is unlikely to
be substant' ally underestimated. The dose calculations established in the 00CM
Sr calculating the doses due to the actual release rates of radioactive noble
gases in gaseous effluents will be consistent with the methodology provided in
Regulatory Guide 1.109, "Calculation of Annual Ooses to Man from Routine Releases
of Reactor Effluents for the Purcose of Evaluating Compliance with 10 CFR Part
50, Accendii I," Revision 1, Octooer 1977 and Regulatory Guide 1.111. "Methods
for Estimating Atmosoneric Transport and Dispersion of Gaseous Effluents in
Routine Releases from Light-dater Cooled Reactors", Revision 1, July 1977. The
00CM equations crovide for determining the air doses at the unrestricted boundary
cased upon tne historical average atmospheric conditions. 'NUREG-0133 crovi0es
methods for dose calculations consistent with Regulatory Guides 1.109 and 1.111.
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3.8/4,8.A.3 DOSE. RADIOIODINES. RADICA(TIVE MATERIAL IN PARTICULATE FORM AND
RADIONUCLIOES OTHER THAN NOBLE GASES

This specification is provided to implement the requirements of Sections II.C,
!!!.A and IV.A of Appendix I, 10 CFR Part 50. The Limiting Conditions for
Operation are the guides set forth in Section II.C of Appendix I. The

statements provide the required operating flexibility and at the same time
implement the guides set forth in Section IV.A of Appendix ! to assure that the
releases of radioactivs materials in gaseous effluents will be kept "as low as
is reasonably achievable." The OOCH calculational methods speelfled in the
surveillance requirements implemerts the requirements in Section I!!.A of
Appendix I that conformance with tne guides of Appendix ! be shown by
calculational procedures based on models and data such that the actual exposure
of an individual through appropriate pathways is unlikely to be substantially
underestimated. The 00CM calculational methods approved by NRC for calculating
the doses due to the actual release rates of the subject materials are required
to be consistent with the methodology provided in Regulatory Guide 1.109,
"Calculation of Annual Doses to Man from Routine Releases of Reactor Effluents
for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix I",

Revision 1. October 1977 and Regulatory Guide 1.111. "Methods for Estimating
Atmospheric Transport and Olspersion of Gaseous Effluents in Routine Releases
from Light-Water-Cooled Reactors," Revision 1 July 1977. These equations also
provide for determining the actual doses based upon the historical average
atmospheric conditions. The release rate specifications for radiciodines,
radioactive material in particulate form and radionuclides other than noble

,

gases are dependent on the existing radionuclide pathways to man, in the
unrestricted area. The pathways which were examined in the development of these
specifications were: 1) individual inhalation of airborne radionuclides, 2)
deposition of radionuclides onto green leafy vegetation with subsequent
consumption by man and 3) deposition onto grassy areas where milk animals graze
with consumption of the milk ey man.

3.8/4.3.A.4 CASEOUS WASTE TREATMENT

The OPERABILITY of the gaseous waste treatment anich reduces amounts or
i concentrations of radioactive materials ensures that the system =111 be

available for use whenever gaseous effluents require treatment prior to release
to the environment. The requirement that the appropriate portions of this
system te operable wnen specified provides reasonable assurance that the
releases of radioactive materials in gaseous effluents will be kept "as low as

j

is reasonaply acnievable". This specification implements the reautrements of 10
t

CFR Part 50.36a, General Design Criterion 60 of Appendix A to 10 CFR Part 50,!

and design opjective Section 11.0 of Appendix I to 10 CFR Part 50.
l

i

i

i

l

1,
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3.8/4.8.A.5 EXPLOSIVE GAS MIXTURE

This specification is provided to ensure that the concentration of potentially
explosive gas mixtures contained in the off gas system is minimized in
conformance with the requirements of General Design Criteria 60 of Appendix A to
10 CFR Part 50.

LivUID EFFLUENTS

3.8/4.8.8.1 CONCENTRATION

This specification is provided to ensure that the concentration of radioactive
materials released in liquid waste effluents from the site to unrestricted areas
will be less than the concentration levels specified in 10 CFR Part 20, Appendix
8. Table !!, column 2. The concentration limit for noble gases, MPC in air ;

(submersion), was converted to an equivalent concentration in water using the
International Commission on Radiological Protection (ICRP) Publication 2.

,

3.8/4.8.B.2 DOSE

This specification is provided to implement the requirements of Sections II.A.
III.A and IV.A of Appendix I, 10 CFR Part 50. The Limiting Condition for
Operation implements the guides set forth in Section II.A of Appendix 1. The [
statements provide the required operating flexibility and at the same time i

implement the guides set forth in Section IV.A of Appendix i to assure that the
releases of radioactive material in liquid effluents will be kept "as low as is
reasonably achievable", The dose calculations in the 00CM implement the
requirements in Section !!!.A of Appendix I that conformance with the guides of
Appendix ! be shown by calculational procedures based on models and data sucn
that the actual exposure of an individual through appropriate pathways is
unlikely to be substantially underestimated. The equations specified in the

CDCM for calculating the doses due to the actual release rates of radioactive
materials in liquid effluents will be consistent with the methodology provided
in Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10
CFR Part 50. Appendix I", Revision 1, October 1977 and Regulatory Guide 1.113.
"Estimating Aquatic Olspersion of Effluents from Accidental and Routine Reactor
Releases for the Purpose of Implementing Appendix I", April 1977. NUREG-Oll3
provides methods for dose calculations consistent with Reg Guide 1.109 and 1.113.'

.
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3.8/4.8.8.3 LIQUID WASTE TREATMENT
;

i

IThe operability of the liquid radwaste treatment system ensures that this system4
'

will be available for use whenever liauld effluents require treatment prior to
release to the environment. The requirement that the appropriate portions of
this system be used when specifled provides assurance that the releases of ;

'

radioactive materials in liquid effluents will be kept "as low as is reasonably
achievable". This specification implements the requirements of 10 CFR Part
50.36a, General Design Criterion 60 of Appendix A to 10 CFR Part 50 and design
objective Section II.0 of Appendix ! to 10 CFR Part 50. |

1

I
;

|3.8/4.8.0.1 MONITORING PROGRAM
'

The radiological monitoring program required by this specification provides
measurements of radiation and of radioactive materials in those exposure
pathways and for those radionuclides, which lead to the highest potential

'radiation exposures of individuals resulting from the station operation. This
monitoring program therepy supplements the radiological effluent monitoring
program by verifying that the measurable concentrations of radioactive materials
and levels of radiation are not higher than expected on the basis of the j

effluent measurements and modeling of the environmental exposure pathways.
'

Program changes may be initiated based on operational experience.
:

The detection capabilities required by Table 4.8-6 are state-of-the-art for
routine environmental measurements in industrial laboratories. The specified, i

lower limits of detection for I-131 in water, milk and other food products
correspond to approximately one-quarter of the Appendix ! to 10 CFR Part 50
design objective dose-equivalent of 15 mrem / year for atmospheric releases and 10
mrem / year for liquid releases to the most sensitive organ and individual. They
are based on the assumptions given in Regulatory Guide 1.109, "Calculation of
Annual Doses to Man from Routine Releases of Reactor Effluents for the Purpose,

of Evaluating Compliance with 10 CFR Part 50, Appendix I", October 1977, except

the change for an infant consuming 330 liters / year of drinking water instead of |
510 liters / year.

3.8/4.8,0.6 LAND USE CENSUS

This specification is provided to ensure that changes in the use of unrestricted ,

areas are identified ano that modifications to the monitoring program are made ;

if required by the results of this census. This census satisfies the
'

requirements of Section IV.S.3 of Appendix I to 10 CFR Part 50.
.

'

i

j

l
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3.8/4.8,0.7 CROSSCHECK PROGRAM

The reqairement for participation in the interlaboratory comparison crosscheck
program is provided to ensure that independent checks on the precision and ,

'

accuracy of the measurements of radioactive material in environmental sample
matrices are performed as part of the quality assurance program for
environmental monitoring in order to demonstrate that the results are reasonably
valid.

3.8/4.8.C MECHANICAL VACUUM PUMP
,

The purpose of isolating the mechanic 41 vacuum line.ls to limit release of
activity from the main condenser. During an accident, fission products would be
transported from the reactor through the main steamline to the main condenser.
The fission product radioactivity would be sensed by the main steamline

- radioactivity monitors which initiate isolation. >

3.8/4.8.E SOLIO RADI0 ACTIVE WASTE ,
t

j The operability of the solid radioactive waste system ensures that the system
' will be available for use whenever solid radwastes require processing and ;

packaging prior to being shipped off-site. This specification implements the !
requirements of 10 CFR 50.36a and General Design Criteria 60 of Appendix A to 10 '

CFR Part 50.

3.8/4.8.F MISCELLANEOUS RADIOACTIVE MATERIALS SOURCES

The objective of this specification is to assyre that leakage from byproduct.'

4

'source and special nuclear material sources does not exceed allowable limits.
The limitations on removable contamination for sources requiring leak testing. >

including alpha emitters, is based on 10 CFR 70.39(c) limits for plutonium. ,

.

3.8/4.8 H CONTROL ROOM AIR FILTRATION
4 :

The purpose of these specifications is to assure availability of the control
room emergency air filtration unit that has been installed in response to |

,

!

NUREG-0737 Item III 0.3.4. Operation of this unit is described in the "Control
Room Habitability Study" for Quad-Cities Station which was submitted to the NRC ;

a
'

in Decem0er 1981.
,

i

!
.

t

i

i !

,

1
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TABLE 4.G-1

RA0!OACTIVE GASEOUS WASTE SAMPLING
AND ANALYSIS PROGRAM

,

!
4

MINIMUM LOWER LIMIT OF

DETECTION (LLD)|
GASEOUS SAMPLING ANALYSIS TYPE OF

(pCl/ml)RELEASE TYPE FREQUENCY FREQUENCY ACTIVITY ANALYSIS

! Principal Gamma
A. Main Chimney M Mb Emitterse 1 x.10 4

Reactor Bldg. Grab Sample
Vent Stack

M Tritium 1 x 10-6
,

B. All Release Continuousd WC I-131 1 x 10-12 ;
'

Types as Charcoal
Listed in Sample -

A Above I-133 1 x 10-10

Continuousd we Principal Gamma 1 x 10-11
'

Particulate Emitterse
Sample (I-131, others)

r

! Continuousd Q Sr-89 1 x 10-11 ;
I

Composite |
'

Particulate
Sample Sr-90 1x 10-11i

|-

1 ,

Continuousd M
'

Composite Gross Alpha 1x 10-II i
Particulate |;

Sample ;

! l

! l

j -

| C. Main Chimney Continuou$d Noble Gas Noble Gases 1 x 10-6
Monitor*

,

| 0. Reacter Bldg Continuousd Noble Gas Noble Gases 1 x 10-4
Vent Stack Monitor

.

I
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TABLE 4.8-1 (Continued)
TABLE NOTATION

a. The lower limit of detection (LLD) is defined in table notation A, of Table
4.8-6.

b. Sampling and analyses shall also be performed following shutdown, startup, or
a thermal power change exceeding 20 percent of rated thermal power in I hour
unless (1) analysis shows that the DOSE EQUIVALENT I-131 concentration in the
primary coolant has not increased more than a factor of 5, and (2) the noble
gas activity monitor shows that effluent activity has not increased by more
than a factor of 3. ,

c. Samples shall be changed at least once per 7 days and the analyses completed
within 48 hours after removal from the sampler. Sampling shall also be
performed within~24 hours following each shutdown, startup, or thermal power
level change exceeding 20% of rated thermal power in one hour. This
requirement does not apply if (1) analysis shows that the DOSE EQUIVALENT;

I-131 concentration in the primary coolant has not increased more than a
factor of 5, and (2) the noble gas activity monitor shows that effluent
activity has not increased by more than a factor of 3. When samples col-
lected for 24 hours are analyzed, the corresponding LLD's may be increased by
a factor of 10.

<

d. The ratio of sample flow rate to the sampled stream flow rate shall be known.

The principal gamma emitters for which the LLO specification applies
exclusively are the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m,
Xe-135 and Xe-138 for gaseous emissions, and Mn-54, Fe-59, Co-60, 2n-65,
Co-58. Ho-99, Cs-134, Cs-137, Ce-141, and Ce-144 for particulate emissions.
Other peaks which are measurable and identifiable by gamma ray spectrometry,
together with the above nuclides, shall be also identified and reported when
an actual analysis is performed on a sample. Nuclides which are below the
LLO for the analyses shall not be reported as being present at the LLO level
for that nuclide.

1

;

i

|

.

:
;

:

,
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TABLE 4.8-2

MAXIMUM PERMISSIBLI CONCENTRATION OF OISSOLVE0a

OR ENTRAINED NOBLE GASES RELEASED FROM THE
SITE TO UNRESTRICTED AREAS IN LIQUID WASTE

NUCLIDE MPC(pC1/ml)*

Kr-58m 2x10-4

Kr-85 5x10-4

Kr-87 4x10-5 ,

Kr-88 9x10-5

Ar-41 7x10-5 ,

i

Xe-131m 7x10-4

Xe-133m 5x10-4

Xe-133 6x10-4

Xe-135m 2x10-4

Xe-135 2x10-4

,

P

Computed from Equation 20 of ICRP Publication 2 (1959), adjusted for infinite*

cloud submersion in water, and R = 0.01 rem / week, density = 1.0 g/cc and Pw/Pt i
= 1.0. -)

i

1

i I

I
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TABLE 4.8-3 |
RADICACTIVE LIOUID WASTE SAMPLING

AND ANALYSIS PROGRAM

MINIMUM LOHER LIMIT OF
LIQUID SAMPLING ANALYSIS TYPE OF DETECTION (LLO)

RELEASE TYPE FREQUENCY FREQUENCY ACTIVITY ANALYSIS (pCi/ml)

Principal Gamma 5 x 10-7
A. Batch Waste Prior to Prior to Emitterse

Release Tanks Each Batch Each Batch

I-131 1 x 10-6
.-

Gross Alpha 1 x 10-7
Prior to M

Each Batch Compositeb
,

H-3 1x 10-3

Fe-55 1 x 1.0-6
Prior to Q
Each Batch CompositeD

Sr-89, Sr-90 5 x 10-8
.

Prior to M Dissolved & Entrained 1 x 10-5
One Batch /M Gasesf (Gamma Emitters)

B. Plant MC (Grab MC I-131 1x 10-6
Continuous Sample)
Releasesd

Principal Gamma 5x 10-7
Emitters'

Dissolved & Entrained 1x 10-5
Gasesf (Gamma Emitters)

H-3 1x 10-5

Gross Alpha 1 x 10-7 i

\

Sr-89. Sr-90 5x 10-3 i
'

QC (Grab QC
Sample) ,

Fe-55 1x 10-6 |
|
i

0682B/0335Z 3.8/4.8-30 Amendment No. |
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TABLE 4.8-3 (Continued)
TABLE NOTATION

a. The LLO is defined in Notation A of Table 4.8-6.

b. A composite sample is one in which the quantity of 11guld samples is
proportional to the quantity of liquid waste discharged and in which the
method of sampling employed results in a spe:imen which is representative of
the liquids released.

c. If the alarm setpoint of the service water effluent monitor as determined in
the ODCM is exceeded, the frequency of analysis shall be increased to daily
until the condition no longer exists.

d. A batch release is the discharge of liquid wastes of a discrete volume.
Prior to sampling for analyses, each batch shall be isolated and then
thoroughly mixed to assure representative sampling. A cont?nuous release is
the discharge of liquid wastes of a nondiscrete volume; e.g., from a volume
or system that has an input flow during the release,

e. The principal gamma emitters for which the LLO specification applies
exclusively are the following radionuclides: Mn-54, Fe-59 Co-60, 2n-65,
Co-58, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144. Other peaks which are
measurable and identifiable by gamma ray spectrometry together with the above
nuclides, shall be also identified and reported when the actual analysis is
performed on a sample. Nuclides which are below the LLD for the analyses
shall not be reported as being present at the LLD level for that nuclide.

f. The dissolved and entrained gases (gamma emitters) for which the LLO
specification applies exclusively are the following radionuclides: Kr-87,
Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138. Other dissolved and entrained
gases (gamma emitters) which are measurable and identifiable by gamma-ray
spectrometry, together with the above nuclides, shall also be identified and
reported when an actual analysis is performed on a sample. Nuclides which
are below the LLD for the analyses shall not be reported as being present at
the LLD level for tnat nuclide.

.
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TABLE 4.8-4 |
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway Minimum Number of Samples Sampling and Col- TypeandFrequency|
and/or Sample and Sample locations * lection Frequency of Analysis

1. AIRBORNE

a. Particulates 16 locations Continuous opera- Gross beta and
! tion of sampler gamma isotopic as

for a week specified in 00CM. !

b. Radioiodine 16 locations Continuous opera- I-131 as spect.
tion of sampler fled in 00CM.4

for two weeks-

2. DIRECT RADIATION Forty locations Quarterly
(Minimum of two
TL0s per packet)

* Sample locations are described in the 00CM.

,

,

3

j

i

i

i

i

06828/03352 3.8/4.8-32 Amendment No.
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TABLE 4.8-4 (Continued) )
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM !

Exposure Pathway Minimum Number of Samples Sampling and Col- Type and Frequency |
and/or Sample and Sample locations * lection Frequency of Analysis

~

3. WATERBORNE

a. Public Water 2 Locations Monthly composite Gamma isotopic-
of weekly collec- analysis of each
ted samples composite sample

b. Sediment I down,tream location Annually Gamma isotopic [
in receiving body of analysis of each j

water sample '

r

c. Plant Cooling Intake. Olscharge Week'ly composite Gross Beta analy-
,

Water
' sis of each sample

' Sample locations are described in the ODCM.

|

} -

: i
.

;

l
'

i

:

?
,

l

i
-

l

.

k
'

i
i -

i

;|
|

!
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TABLE 4.8-4 (Continued)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway Minimum Number of Samples Sampling and Col- Type and Frequency | -

and/or Sample and Sample Locations * lection Frequency of Analysis !

4. INJESTION

a. Milk 2 Locations At least once I-131 analysts of
weekly when ant- each sample ,

animals are on i

pasture; at least :

once per month at |
other times.

'

b. Fish I location in receiv- Semi-annually Gamma isotopic
ing body of water analysis on

edible portions

!

' Sample locations are described in the 00CM i

!

|
L

I

|

.

1
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TABLE 4.8-5

REPORTING LEVELS FOR RADI0 ACTIVITY
CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

!

Reporting Levels
'

,

_

Analysis Water Airborne Particulate Fish Milk Food Products
or Gases (pC1/m3) (pC1/Kg, wet) (pC1/1) (PC1/Kg, wet)

|
.

H-3 2 x 10 (a) |
4

Mn-54 1 x 103 3x 104
,

!
i

Fe-59 4 x 102 1 x 104

Co-58 1 x 103 3 x 104
1*

Co-60 3 x 102 1 x 104

Zn-65 3 x 102 2 x 104 1

|

I

Zr-Nb-95 4 x 102

I-131 2 0.9 3 1x 102

Cs-134 30 10 1 x 103 60 1 x 103

Cs-137 50 20 1 x 103 70 2x 103

Ba-La-140 2 102 3 x 102

1

l
i

a) for drink.ing anter samples. This is 40 CFR Part 141 value.
.

l
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; TABLE 4.8-6 :
! :

PRACTICAL LOWER LIMITS OF DETECTION (LLO) {

FOR STANDARD ENVIRONMENTAL RA010 LOGICAL MONITORING PROGRAM

|

Sample Medt& Analysts 'LLO .B UnitsA

(4.66 O | |

|

Airborne "Particulate" Gross Beta + 0.01 pct /m3
Gamma Isotoptc- 0.01 pCl/m3

Airborne I-131 Iodine 131 0.10 pC1/m3 ,

Mtik/Public Water I-131 50 pCl/1 !.

Cs 134 10 pCi/1 :

Cs-137 10 a DCt/1 (
Trit 1um 200 pCi/1
Gross Beta + 5 pC1/1
Gamma Isotopic 20 DCl/1/nuclide !

Sediment Gross Beta + 2 pct /g dry |
Gamma Isotopic 0.2 pC1/g dry t

Fish Tissue I-131 - Thyroid 0.1 pC1/g wet
Cs-134. 137 0.1 pCl/g wet
Gross Beta + 1.0 pCl/g wet [
y Isotopic 0.2 pC1/g wet ;

t

.

0 0.5 pC1/1 on milk samples collected during the pasture season.

Referenced to Cs-137 |+

,

a 5.0 DCI/1 on mi1K samples |
.

|

!

!

!

!.

f
!

|
t

i
|
;

i
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TABLE 4.8-6 (Continued) |
<

TABLE OTATION
i

) A. The LLD 15 the smallest concentration of radioactive material in the sample
Ithat will be detected with 95 percent probability with only 57. probability of

falsely concluding that a blank observation represents a "real" sequal, -

l For a particular measurement system (which may include radiochemical
>

! separation) '

4.55.53
|. LLO . ------------------------------------------

A E V 2.22 Y exp (- X a t) t i
4

;i i

I Where:
I

LLO 15 the "a priori" lower limit of detection for a blank sample or-

background analysis as defined above (as pC1 per unit mass or volume). ,

sb is the square root of the background count or of a blank sample count;i

15 the estimated standard error of a background count or a blank sample count
'

; as appropriate (in units of counts). ,

E is the counting efficiency (as counts per disintegration).
i

A is the number of gamma-rays emitted per disintegration for gamma-ray
radionuclide analysis (A - 1.0 for gross alpha and tritium measurements).

,

V is the sample size (in units of mass or volume).

2.22 is the num:er of disintegrations per minute per picocurie.

j Y is the fractional radio-chemical yield when applicable (otherwise Y = 1.0). >

1

] X is the radioactive decay constant for the particular racionuclide (in 1

i units of reciprocal minutes). {

l at is the elatsed time between the midpoint of sample collection and the |
start time of counting. (at = 0.0 for environmental samples and for gross '

alpha measurements).,

j t 15 the duration of the count (in units of minutes). !

|
. i

,

!

,

}

i !
:

q l
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TABLC 4.8-6 (Continued)
4 TABLE NOTATION

The value of "sb" used in the calculation of the LLO for a detection system
shall be based on an actual observed background count or a blank sample count ,

!(as appropriate) rather than on an unvertfled theoretically predicted value.
Typical values of "E", "V", "Y", "t", and "at" shall be used in the*

] calculation. ,

For gamma-ray radionuclide analyses the background counts are determined from,

i the total counts in the channels which are within plus or minus one FWHM
(Full Width at Half Maximum) of the gamma-ray photopeak energy normally used
for the quantitative analysis for that radionuclide. Typical values of the
FWHM shall be used in the calculation.

<

The LLD for all measurements is defined as an "A oriori" (before the fact)
. limit representing the capability of a measurement system and not as an "a
j posteriert" (after the fact) limit for a particular sample measurement.

I B. Other radionuclides which are measureable and identifiable by gamma-ray ?

spectrometry together with the nuclides indicated in Table 4.8-6, shall also
be identified and reported when an actual analysis is performed on a sample.
Nuclides which are below the LLO for the analyses shall not be reported as !
being present at the LLD level for that nutlide.>

!

1

!

.

1

|
| !

!
I
I

1
.

i ,

| |
'

1

J
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3.9/4.9 AUXILIARY ELECTRICAL SYSTEMS

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS-

Applicability: Applicability:'

| Applies to the auxiliary electrical power Applies to the periodic testing
system, requirement of the auxillary electrical

system.
,

Objective: Objective:

: To assure an adequate supply of electri. To verify the operability of the auxil-
cal power during plant operation. lary electrical system

SPECIFICATIONS

:

A Normal and Emergency A-C Auxiliary A. Normal and Emergency A-C Auxiliary |
-

Power Power
,

The reactor shall not be made criti- i

cal unless all the following require- ;

| ments are satisfied. j
d r

I 1. The Unit diesel generator and 1. a. Each diesel generator shall ;

the Unit 1/2 diesel generator be manually started andd
,

shall be operable. loaded once each month to |
.

demonstrate operational '

readiness. The test shall ,

continue until both the '

.,

diesel Ongine an3 the f*

generator are at equilibrium i

]
conditions of temperature

1
while full load output is '

maintained.

b. During the monthly generator
test. the diesel-starting
air compressor shall bed

| checked for coeration and
its ability to recharge air;

receivers.
]

;; -

1

1

j |

!
l
; i

: i
i !

I
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c. During the monthly generator
test, the diesel fuel oil
transfer pumps shall be'

operated.

2. One 345-kV line, associated 2. The status of the 345-kV lines,
switchgear,,and the reserve assoClated switchgear, and the ,

auxiliary power transformer reserve auxiliary power ,

capable of carrying power to the transformer shall be checked
'

unit shall be available, daily.
:

3. One other 345-kV line and unit 3. The status of the additional i

reserve aux transformer capable source of power via the
, of carrying auxiliary power to 4160-volt bus tie shall be!

i an essential electrical bus of checked daily.
the unit through the 4160-volt ,

,
' bus tie shall be available. -

4 a. The Unit engineered safety 4. The Unit engineered safety
features 4160-volt buses features 4160-volt and 480-volt -

(13-1 and 14-1, Unit 1: 23-1 buses shall be checked daily,
and 24-1, Unit 2) are '

energized.
i

b. The Unit engineered safety
features 480-volt buses (18
and 19, Unit 1: 28 and 29, g

Unit 2) are energized, i
f

i

!

|

!

|
.

1

i

l
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i
'

B. Station Batteries B. Station Batteries j
:

The unit 24/48-volt batteries, two 1. Every week the specific gravity
. station 125-volt batteries, the two and voltage of the nilot cell,
I station 250-volt batteries, and a the ternperature of adjacent
i battery charger for each required cell, and overall battery
i battery shall be operable before the voltage shall be measured. ,.

] reactor can be made critical. ,

;

2. Every 3 months the measurerrent,

| shall be made of the voltage of
each cell to the nearest 0.01 |
volt, tr.e specific gravity of r. "

3 each cell, and the temperature

] of every fifth cell. |
!

F 3. Every refueling outage, the |
.

station batteries shall be !

I subjected to a rated load I
'

i discharge test. Specific
gravity and voltage of each cell ;

shall be determined after the !
'

- discharge. |
| ,

i C. Electric Power Availability C. Electric Power Availability
:

Whenever the reactor is in the Run The availability status of electric4

i mode or for startup from a hot shut- power shall be checked daily. !

i denn condition, the availability of ,

electric power shall be as specified !-

in Specif) cations 3.9.A and 3.9.8
except as stated in Specifications
3.9.C.1, 3.9.C.2, 3.9.C.3, and 3.9.E. -,

*

i

i 1

i

i

i
4

3
.

;

}

:
a

i
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-!
1. From and after the date that

incoming power is available from .

only one of the lines specified
1

in 3.9.A continued reactor i

operation is permissible only
2' during the $Ucceeding 7 days. ;

unless the second line is sooner '4

made available, providing both'

the Unit and Unit 1/2 emergency ;

j diesel generators are operable.

! 2. From and after the date the
j incoming ,nower is not available ;

i from any li_ne, continued reactor t

j operation is permissible pro- '

ividing both the Unit and Unit
i 1/2 emergency diesel generators .

tare operating, all core and
containment cooling systems are .

,

operable, reactor poner level is !

reduced to 40% of rated, and the

NRC is notified within 24 hours ;
,
' of the situation, the precau-

tions to be taken during this .

,

period,and the plans for prompt |'

restoration of incoming power. :
:

3. From and after the date that one |
'

j of the two 125/250-volt battery i
: systems is made or found to te

inoperacle for any reason, ;
'

i continued reactor operation is

permissible only curing the ,

] succeeding 3 days unless such |
battery system is sooner made ii

{ operacle. !
'

D. Diesel Fuel D. Diesel Fuel

i There shall be a minimum of 10,000 Once a month the Quantity of ciesel >

! gallons of diesel fuel supply on site fuel available shall be legge3. |
i for each diesel generator. '

j Once a month a samole of diesel fuel
[

j snail be checked for quality.
i

*

1

1

i
!

|
!

!
j
t
i
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E. Diesel-Generator Operability E. Diesel-Generator Operability

1. Whenever the reactor is in the 1. When it is determined that
Startup/ Hot Standby or Run mode either the unit or shared diesel
and the unit or shared diesel generator is inoperable, all
generators 'nd/or their respec- low-pressure core cooling
tive associated buses are made systems and all loops of the
or found to be inoperable for containment cooling modes of the
any reason, except as specified RHR system associated with the
in Specification 3.9.E.2 below, operable diesel generator shall
continued reactor operation is be demonstrated to be operable
permissible only during the suc- immediately and daily
ceeding 7 days provided that all thereafter. The operable diesel
of the low-pressure core cooling generator shall be demonstrated
and all loops of the containment to be operable immediately and
cooling mode of the RH3 system daily thereafter,
associated with,the operable
diesel generator shall be oper-
able, and two offsite lines as

saecified in 3.9.A are
available. If this requirement

cannot be met, an orderly shut-
down shall be initiated and the
reactor shall be in the cold
shutdown condition within 24
hours.

2. Specification 3.9.E.1 shall not 2. During each refueling outage, a
apply when a diesel generator simulated loss of off-site power
has been made inoperable for a in conjunction with an ECCS
period not to exceed 1-1/2 hours initiation signal test shall be
for the purpose of conducting performed on the 4160 vo't emer- '

preventative maintenance. Addi- gency bus by:
tionally. preventative mainten- <

ance shall not be undertaken
unless two off-site lines as
specified in 3.9 A are available
and the alternate diesel
gJnerator has been demon-
strated to be operable.

.

0683B/03342 3.9/4.9-5 Amendment No.
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a. Verifying de-energization of
the emergency buses, and
load shedding from the
emergency buses.

b. Verifying the diesel starts
from ambient condition on
the auto-start signal,
energizes the emergency
buses with permanently
connected loads, energizes'-

the auto-connected emergency
loads through the load
sequencer, and operates for
greater than 5 minutes while
its generator is loaded with

- the emergency loads.

3. When the reactor is in the Cold
Shutdown or Refueling mode, a
minimum of one diesel generator
(either the Unit diesel genera-
tor or the Unit 1/2 diesel
generator) shall be operable
whenev?r any work is being done
which has the potential for
draining the vessel, secondary
containment is required, or a
core or containment cooling
system is required.

F. REACTOR PROTECTION BUS POWER F. REACTOR PROTECTION BUS POWER
MONITORING SYSTEM MONITORING SYSTEM

1. Two RPS electric power monitor- 1. The RPS Bus power monitoring
ing channels for each inservice system instrumentation shall be
RPS HG set or inservice alter- determined OPERABLE:
nate power source shall be
OPERABLE except when the reactor
is in the SHUTDOHN mode.

.

|
;
1

t

'
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a. 'At least'once per 6 months
by performing a channel
functional test, and

b. At least once per operating
cycle by demonstrating the
operability of overvoltage,
undervoltage, and underfre-
quency protective.instru-
mentation by performance of

-a channel calibration
including simulated auto-
matic activation of the
protective relays, tripping
logic, and output circuit
breakers, and verifying the
following setpoints:

(1) overvoltage 126.5 V - 2.5%
Min. 123.3 V
Max. 129.6 V

(2) undervoltage 108 V - 2.5%
Min. 105.3 V
Max. 110.7 V

(3) underfrequency 56.0 Hz 1%

of 60 Hz i
'

Min. 55.4 Hz
Max. 56.6 Hz

|

l

I

1
.

i
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1

2. a. With one RPS electric power
monitoring channel for an
inservice RPS MG set or
inservice alternate power
source Inoperable, restore
the inoperable channel to
OPPERABLE status within 72
hours or remove the associ-
ated RPS MG set or alter-
nate power source from
service.

'b. With both RPS electric power
monitoring channels for an
inservice RPS MG set or
inservice alternate power
source Inoperable, restore
at least one channel to
OPERABLE status within 30
minutes, or remove the
associated RPS MG set or
alternate power source from
service.

,

i
.
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3.9 LIMITING CONDITIONS FOR OPERATION BASES

A. The general objective of this specification is to assure an adequate
source of electrical power to operate the auxiliaries during plant
operation, to operate facilities to cool and lubricate the plant during
shutdown, and to operate the engineered safety features following an
accident. There are two sources of electrical energy available,
namely, the 345-kV transmission system and the diesel generators.

B. The d-c supply is required for control and motive power for switchgear
and engineered safety features. The electrical power required provides
for the maximum availability of power, i.e., one active offsite source

and one backup source of offsite power and the maximum numbers of
onsite sources.

C. Auxiliary power for the Unit is supplied from two sources, either the
Unit auxiliary transformer or the Unit reserve auxiliary transformer.
Both of these transformers are sized to carry 100% of the auxiliary-

load. If the reserve auxiliary transformer is lost, the unit can
continue to run for 7 days, since the Unit auxiliary transformer is
available and both diesel generators are operational. A 7-day period
is provided if one source of offsite power is lost. This period is

based on having two diesels operable which are adequate to handle an. ,

accident assuming a single failure. In addition, auxiliary power from
the other unit can be obtained through the 4160-volt bus tie. If both
offsite lines are lost, power is reduced to 40% of rated so that the
turbine bypass system could accept the steam flow without reactor trip
should the generator be separated from the system or a turbine trip
occur. In this condition, the turbine-generator is capable of
supplying house load and ECCS load if necessary through the Unit
auxiliary transformer. If the unit were shut down on loss of both
lines, fewer sources of power would be available than for sustained
operation at 40% power. Attention will be given to restoring normal
offsite power to minimize the length of time operation is allowed in a
condition where both sources are available.

In the normal mode of operation, the 345-kV system is operable and two
diesel generators are operable. One diesel generator may be allowed
out of service for a short period of time to conduct preventative
maintenance provided that power is available from the 345-kV system
through a 4160-volt bus tie to supply the emergency buses, and the
alternate diesel generator is proven operable. Offsite power is quite
reliable, and in the last 25 years there has been only one instance in
whtCh all offsite power was lost at a Commonwealth Edison Generating
Station. When the Unit or shared diesel generator is made or found i

inoperable for reasons other than preventative, maintenance, the ,

I

remaining diesel generator and its associated low-pressure core ccoling

06838/0334Z 3.9/4.9-9 Amendment No.
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and containment cooling systems, which provide sufficient engineered
safety features equipment to cover all breaks, will be proven operable.

D. The diesel fuel supply of 10,000 gallons will supply each diesel
generator with a minimum of 2 days of full load operation or about 4
days at 1/2 load. Additional diesel fuel can be obtained and delivered
to the site within an 8-hour period; thus a 2-day supply provides for
adequate margin.

E. Diesel generator operability is discussed in Paragraph 3.9.C above.

F. Specifications are provided to ensure the cperability of the RPS Bus
electrical protection assemblies (EPA's). Each RPS MG set and the
alternate power source has 2 EPA-channels wired in series. A trip of
either channel from either overvoltage, undervoltage, or underfrequency.
will trip the associated MG set or alternate power source.

.

|

.

|
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4.9 SURVEILLANCE REQUlREMENTS BASES

A. The monthly test of the diesel generator is conducted to check for
equipment failures and deterioration. Testing is conducted up to
equilibrium operating conditions to demonstrate proper operation at
these conditions. The diesel will be manually started, synchronized to
the bus, and load picked up. The diesel shall be loaded to at least
half load to prevent fouling of the engine. It is expected that the

diesel generator will be run for 1 to 2 hours. Diesel-generator
experience at other Commonwealth Edison generating stations indicates
that the testing frequency is adequate and provides a high reliability
of operation should the system be required. In addition, during the

test, the generator is synchronized to the offsite power sources and
thus not completely independent of this source. To maintain the
maximum amount of Independence, a 30-day testing interval is also
desirable.

Each diesel generator has two air compressors and four air tanks. Two

air tanks are piped together to form an air receiver. Each air
compressor supplies an air receiver. This arrangement provides
redundency in starting capability. It is expected that the air

compressors will run only infrequently.

During the monthly check of the diesel, the receivers will be drawn
down below the point at which the compressor automatically starts to
cneck operation and the ability of the compressors to recharge the
receivers. Pressure indicators are provided on each of the receivers.

Following the monthly test of the' diesels, the fuel oil day tank will
be approximately half full based on the 2-hour test at full load and
205 gph at full load. At the end of the monthly load test of the
diesel generators, the fuel oil transfer pumps will be operated to
refill the day tank and to check the operation of these pumps from the
emergency source.

The test of the emergency diesel generator during the refueling outage
will be more comprehensive in that it will functionally test tne

system, i.e., it will check diesel starting, closure of diesel breaker,
and sequencing of loads on the diesel. The diesel will be started by
simulation of a loss-of-coolant accident. In addition, an undervoltage
condition will be imcosed to simulate a loss of the time required. The
only load on the diesel is that due to friction and windage and a small
amount of bypass flow on each pump.

Periodic tests between refueling outages verify the ability of the
diesel to run at full load and the core and containment cooling pumos |
to deliver full flow. Periodic testing of the various components clus
a functional test 3t the refueling interval are, sufficient to maintain
adequate reliabilit/.

B. Although station t,atteries will deteriorate with time, utility
experience indicates there is almost no possiellity of precipitous
failure. The type of surveillance described in this specification is
that which has been demonstrated over the years to provide an
Indication of a cell becoming irregular or unserviceable long before it
becomes a failure.

0683B/03342 3.9/4.9-11 Amendment No.
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In addition, the checks described also provide adequate indication that
the batteries have the specified ampere-hour capability.

C. Because the availability of electricity to the system is a normal
operating function, a check of the status of these systems provides
adequate surveillance.

O. The diesel fuel oil quality must be checked to ensure proper operation
of the diesel generators. Water content should be minimized, because
water in the fuel would contribute to excessive corrosion of the
system, causing decreased reliability. The growth of micro-organisms
results in slime formations, which are one of the chief causes of
jellying in hydrocarbon fuels. Minimizing of such slimes is also
essential to assuring high reliability.

E. Olesel-generator operability surveillance is discussed in Paragraph
4.9.A above.

F. Surveillance requirements are provided for the RPS EPA's to demonstrate
their operability. The setpoints for overvoltage, undervoltage, and

'underfrequency have been chosen based on analysis (ref. February 4,
1983 letter to H. Denton from T. Rausch).

.

.

|

0683B/0334Z 3.9/4.9-12 Amendment No.



_--__ - _ _____

QUAD-CIT!ES
OPR-29

3.10/4.10 REFUELING

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

Applicability: Applicability:

Applies to fuel handling and core Applies to the periodic testing of those
reactivity limitations, interlocks and instruments used during

refueling.

Objective: Objective:

To assure core reactivity is within To verify the operability of instrumenta.
capability of the control rods and to tion and interlocks used in refueling.
prevent criticality during refueling.

SPECIFICATIONS

A. Refueling Interlocks A. Refueling Interlocks

The reactor mode switch shall be Prior to any fuel handling, with the
locked in the Refuel position during head off the reactor vessel, the re-

core alterations, and the refueling fueling interlocks shall be function-
interlocks listed below shall be ally tested. They shall also be
operable except as specified in tested at weekly intervals thereafter
Specifications 3.10.0 and 3.10.E. until no longer required and fol-

lowing any repair work associated
with the interlocks.

1. Control Rod Blocks

a. Mode switch in Startup/ Hot
Standby and refueling
platform over the reactor.

b. Fuel on any refueling hoist
and refueling platform over
the reactor,

c. Mode switch in Refuel with
one control rod withdrawal
permit.

2. Refueling Platform Reverse
Motion (toward reactor vessel) .

Block

06848/0336Z 3.10/4.10-1 Amendment No.
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a. Mode switch in Startup/ ,

Hot Standby. |

b. Any control rod out and fuel
on any refueling hoist.

3. Refueling Platform Holst Blocks

a. Any control rod out and fuel
'

,

on any refueling hoist over
the vessel.

b. Holst overload.

c. High position limitation.

B. Core Monitoring B. Core Monitoring

During core alterations, two SRM's Prior to any alterations to the core,
shall be operable, one in the core the SRM's shall be functionally test-
quadrant where fuel or control rods ed and checked for neutron response,

are being moved and one in an Thereafter, the SRH's shall be
adjacent quadrant. For an SRM to be checked daily for response, except
considered operable, the following when the conditions of 3.10.B.2.a and
conditions shall be satisfied: 3.10.B.2.b are met.

1. The SRM shall be inserted to the
normal operating level (use of
special movable, dunking type
detectors during initial fuel
loading and major core al-
terations in place of normal
detectors is permissible as long
as the detector is connected
into the proper circuitry which
contains the required rod ;

blocks). i

|

|

.

I

l.

|
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2. The SRM or dunking type de-
tector shall have a minimum of 3
cps with all rods fully inserted
in the core except when both of,

the following conditions are
fulfilled:

a. No more than two fuel
assemblies are present in
the core quadrant associated
with the SRM.

b. While in core, these fuel
assemblies are in locations
adjacent to the SRM.

.

C. Fuel Storage Pool Water Level C. Fuel Storage Pool Water Level

Whenever irradiated fuel is stored in Whenever irradiated fuel is stored in
the fuel storage pool, the pool water the fuel storagt pool, the pool level
level shall be Taintained at a level shall be recorded daily.
of at least 33 feet.

D. Control Rod and Control Drive D. Control Rod and Control Rod Or'ive
Maintenance Maintenance.

A maximum of two nonadjacent control
rods separated by more than two con-
trol cells in any direction may be
withdrawn from the core for the pur-
pose of performing control rod and/or
control rod drive maintenance pro-
vided the following conditions are
satisfied:

1. The reactor mode switch shall be 1. Sufficient control rods shall be
locked in the Refuel position. withdrawn prior to performing
The refueling interlock which this maintenance to demonstrate
prevents more than one control with a margin of 0.25% ak that
rod from being withdrawn may be the core can be made subcriti-
bypassed for one of the control cal at any time during the I

rods on which maintenance is maintenance with the strongest i

being performed. All other-re- operable control rod fully i

fueling interlocks shall be withdrawn and all other oDerable
operable, rods fully inserted.

06848/0336Z 3.10/4.I0-3 Amendment No.
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Alternately, if a minimum of
eight control rods surrounding
each control rod out of service
for maintenance are to be fully
inserted and have their di-
rectional control valves
electrically disarmed, the 0.25%
Ak margin will be met with the
strongest control rod remaining
in service during the
maintenance period fully
withdrawn.

2. Specification 3.3.A.1 shall be
met, or the control rod

directional control valves for a
minimum of eight control rods
surrounding each drive out of
service for maintenance will be
disarmed electrically and suf-
ficient margin to criticality
demonstrated.

3. SRM's shall be operable (a) in
each core quadrant containing a
control rod on which maintenance-
is being performed, and (b) in a *

Quadrant adjacent to one of the
quadrants specified in
Specification 3.10.0.3.(a)

above. Requirements for an SRM
to be considered operable are
given in Specification 3.10.B.

E. Extended Core Maintenance E. Extended Core Maintenance

More than two control rods may be Prior to control rod withdrawal for
withdrawn from the reactor core extended core maintenance, that con-
provided the following conditions are trol rod's control cell shall be
satisfied: certified to contain no fuel

assemblies.

.

06848/0336Z 3.10/4.10-4 Amendment No.
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1. The reactor mode switch shall be
locked in the Refuel position.
The refueling interlock which
prevents more than one control
rod from being withdrawn may be
bypassed on a withdrawn control ,

rod af ter the fuel assemblies in
the cell containing (controlled
by) that control rod have been
removed from the reactor core.
All other refueling interlocks
shall be operable.

2. SRH's shall be operable in the
core quadrant where fuel or
control rods are being moved and
in an adjacent quadrant. The
requirements for an SRM to be
considered operable are given in
Specification 3.10.8.

F. Spent fuel Cask Handling F. Spent Fuel Cask Handling

1. Fuel Cask handling above the 1. Prior to fuel cask handii'ng
623' level of the Reactor operations, the redundarit trane
Building will be done with the including the rope, hooks,
reactor building crane in the slings, shackles and other
RESTRICTED HODE only, except as operating mechanisms will be
specified in 3.10.F.2. Inspected.

The rope will be replaced if any
of the following conditions
exist:

a. Twelve (12) randomly
distributed broken wires in
one lay or four (4) broken
wires in one strand of one
rope lay.

b. Hear of one-third the
original diameter of outside
individual wire.

.

|

|

|

|
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c. Kinking, crushing, or any
other damage resulting in
distortion of the rope.

,

d. Evidence of any type of heat' i

'

damage.

< e. Reductions-from nominal !

diameter of more than 1/16
inch for a rope diameter

from 7/8" to 1 1/4" ;
inclusive.

2. Fuel cask handling in other than 2. Prior to operations in the

the RESTRICTED MODE will be RESTRICTED H00E
permitted in emergency or
equipment failure situations
only to the extent necessary to
get the cask to the closest
acceptable stable location. i

a. The controlled area limit
switches will be tested;

b. the "two-block" limit
switches will be tested;

c. the "inching holst" controls
will be tested.

3. Operation with a failed 3. The empty spent fuel cask will
controlled area limi': switch is be lifted free of all support by

permissible for c3 hours a maximum of I foot and left
providing an operator is on the hanging for 5 minutes prior to
refueling floor to assure the any series of fuel cask handling
crane is operated within the operations. ;

restricted zone painted on the
'

floor.
;

i

!
i-

l

l

06848/03362 3.10/4.10-6 Amendment No.
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3.10 LIMITING CONDITIONS FOR OPERATION BASES |

A. During refueling operations, the reactivity potential of the core is i

being altered. It is necessary to require certain interlocks and |
'

restrict certain refueling procedures such that there is assurance
that inadvertent criticality does not occur.

To minimize the porsibility of loading fuel into a cell containing no
control rod, it is required that all control rods are fully inserted
when fuel is being loaded into the reactor core. This requirement

assures that during refueling, the refueling interlocks will prevent |

Inadvertent criticality as designed. The core reactivity limitation

of Specification 3.2 limits the core alterations to assure that the
resulting core loading can be controlled with the reactivity control
system and interlocks at any time during shutdown or the following
operating cycle.

Tne addition of large amounts of reactivity to the core is prevented
by cperating procedures, which are in turn backed up by refueling
interlocks on rod withdrawal and movement of the refueling platform.
When the mode switch is in the Refuel position, interlocks prevent the
refueling platform from being moved over the core if a control rod is
withdrawn and fuel is on a holst.

Likewise, if the refueling platform is over the core with fuel on a
hoist, control rod motion is blocked by the interlocks. With the mode
switch in the Refuel position, only one control rod can be withdrawn.

B. The SRM are provided to monitor the core during periods of station
shutdown and to guide the operator during refueling oparations and
station startup. Requiring two operable SRM in or adjacent to any
core quadrant where fuel or control rods are being moved assures
adequate monitoring of that quadrant during such alterations.
Requiring a minimum of 3 counts per second whenever criticality is
possible provides assurance that neutron flux is being nonitored.
Criticality is considered to be impossible if there are no more than
two assemblies in a quadrant and if these are in locations adjacent to
the SRM. In this case only, the SRM or dunking type detector count
rate is permitted to be less than 3 counts per second.

C. To assure that there is adequate water to shield and cool the
irradiated fuel assemblies stored in the pool, a minimum pool water
level is established. The minimum water level of 33 feet is
established because it would be a significant change from the normal
level (37 feet 9 inches), well above a level to assure adequate

cooling (just above active fuel), and above tne level at which GSEP
action is initiated (5 feet unccatrolled loss of level with level
decreasing).

06848/0336Z 3.10/4.10-7 Amendment No. )
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0. During certain periods, it is desirable to perform maintenance on two
control rods and/or control rod drives at the same time. This
specification provides assurance that inadvertent criticality does not 3

occur during such maintenance.

The maintenance is performed with the mode switch in the Refuel
position to provide the refueling interlocks normally available during.
refueling operations as explained in Part A of these Bases. In order
to withdraw a second control rod after withdrawal of the first rod. it
is necessary to bypass the refueling interlock on the first control
rod which prevents more than one con, trol rod from being withdrawn at
the same time. The, requirement that an adequate shutdown margin be
demonstrated with the control rods remaining in service ensures that
inadvertent criticality cannot occur during this maintenance. The
shutdown margin is verified by demonstrating that the core is shut
down even if the strongest control rod remaining in service is fully
withdrawn. Disarming the directional control valves does not inhibit
control rod scram capability.

E. The intent of this specification is to permit the unloading of a
significant portion of the reactor core for such purposes as inservice
inspection requirements, examination of the core support plate, etc.
This specification provides assurance that inadvertent criticality
does not occur during such operation.

This operation is performed with the mode switch in the Refuel
position to provide the refueling interlocks ocrmally available during
refueling as explained in the bases for Specification 3.10.A. In
order to withdraw more than one control rod, it is necessary to oypass
the refueling interlock on each withdrawn control rod'which prevents
more than one control rod from being withdrawn at a time. The
requirement that the fuel assemblies in the cell controlled by the
control rod be removed from the reactor core before the interlock can
be bypassed ensures thet withdrawal of another control rod does not
result in inadvertent criticality. Each control rod essentially
provides reactivity control for the fuel assemblies in the cell
associated with that centrol rod. Thus, removal of an entire cell
(fuel assemblies plus control rod) results in a lower reactivity
potential of the core.

The operation of the redundant crane in-the 8estricted Mode during
fuel cask handling operations assures that the cask remains within the .

controlled area once it has been removed from its transport vehicle !

(i.e.. once it is above the 623 foot elevation). Handling of the cask ,

'

on the Refueling Floor in the Unrestricted Mode is allowed only in the
case of equipment failures or emergency condit. ions when the cask is
already suspended. The Unrestricted Mode of operation is allowed only

|

|
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to the extent necessary to get the cask to a suitable stationary
position so the required repairs can be made. Operation with a failed
controlled area microswitch will be allowed for a 48-hour period
providing an Operator is on the floor in addition to the crane
operator to assure that the cask handling is limited to the controlled
area as marked on the floor. This will allow adequate time to make
repairs but still will not restrict cask handling operations unduly.

The Surveillance Requirements specified assure that the redundant
crane is adequately inspected in accordance with the accepted ANSI
Sti,.dard (B.30.2.0) and manufacturer's recommendations to determine
that the equipment is-in satisfactory condition. The testing of the
controlled area limit switches assures that the crane operation will
be limited to the designated area in the Restricted Mode of
operation. The test of the "two-block" limit switch assures the power
to the hoisting motor will be interrupted before an actual
"two-blocking" incident can occur. The test of the inching hoist
assures that this mode of load control is available when required.

.
'

Pequiring the lifting and holding of the cask for 5 minutes during the
initial lift of each series of cask handling operations puts a load
test on the entire crane lifting mechanism as well as the braking
system. Performing this test when the cask is being lifted initially
from the cask car assures that the system is operable prior to lifting
the load to ar. excessive height.

.

06848/0336Z 3.10/4.10-9 Amendment No.
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4.10 SURVEILLANCE REQUIREMENTS BASES

Refer to Specifications 4.10.A through 4.10.E.

t.

06848/03362 3.10/4.10-10 Amendment No.
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3.11/4.11 HIGH ENERGY PIPING INTEGRITY
(OUTSIDE CONTAINHENT) ,

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

Applicability: Applicability:

Applies to operating status of certain Applies to the periodic examination
piping outside primary containment. requirements for certain piping outside

primary containment.

Objective: Objective:

| To assure the integrity of sections of To determine the condition of the sec-
| piping which is postulated to effect safe tions of piping.

I plant shutdown.

SPECIFICATIONS

The high energy piping sections identi- The inspections listed in Table 4.11-1
fled in Table 4.11-1 shall be maintained shall be performed as specified,
free of visually cbservable through wall
leaks. .

! 1. If a leak is detected by the
I surveillance program of Specifi-

cation 4.11, efforts to identify
the source of the leaks shall be

'started immediately.

2. If the source of leakage cannot
be identified within 24 hours of
detection or if the leak is
found to be from a break in the
piping sections identified in
Table 4.11-1, the pressure with- j
in the section of piping shall

'

be brought to atmospheric pres-
sure within 48 hours.

3. When the modifications identi-
fled in Commonwealth Edison's
letter to the NRC dated
September 16, 1975 (G. Abrell to

.

D. Ziemann) have been ecmolated. |
Technical Specifications 3.11 l

and 4.11 will no longer ce !
required, j

0685B/0335Z 3.11/4.11-1 Amendment No.
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3.11/4.11 BASES

Intensive analysis and review has shown that there are specific postulated high <

energy piping system failures which have the potential to inhibit safe cold |
- shutdown of the reactor. This conclusion is based on utill:Ing the basic NRC ;

high energy line break criteria. To reduce the probability of such failures, l

certain plant modifications are necessary. Until these modifications are
complete, additional surveillance will be performed during plant operation to
enhance the detection of piping system defects. The inservice examination and
the frequency of inspection will provide a means for timely detection of such !

Ipiping defects.
i

|

|

1

l

i
i

I
!

l

)
|

|
!

I

1

.

I
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iTABLE 4.11-1 -

SURVEILLAliCE REQUIREMENTS FOR HIGH ENERGY PIPING OUTSIDE CONTAINMENT

Surveillance
Piping Surveillance Area Technique Frequency f

Main Steam From primary containment
fl)penetration to secondary V,l sual 30 days

containment penetration

Reactor Feedwater From primary containment
Pip Hg penetration to secondary

containment penetration Visual (l) 30 days
and "A"(2) reactor feed
pump discharge to the 24-inch
diameter feedwater header

HPCI Steam Piping From the primary containment
penetration to the reactor Visual (l) 30 days
building penetration

RCIC Steam Piping From primary containment
penetration to the RCIC Visual (l) 30 days
turbine.

Notes:

(1) Visual observation of piping insulation and area for evidence of wetness or any
physical damage resulting from a leak. Surveillance to be performed using normal
access without scaffolding or any other access aids.

(2) "A" Reactor feed pump for Unit 1 "C" Reactor feed pump for Unit 2.

|
1

e

l
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3.12/4.12 FIRE PROTECTION SYSTEMS

LIMITING CONDITIONS FOR OPERATIONS SURVEILLANCE REQUIREMENTS

Applicability: Applicability:

Applies to the fire protection systems Applies to the periodic testing require-
whenever the equipment or systems being ments of the fire protection systems
protected are required to be operable. whenever the fire protection systems are

required to be operable.

Objective: Objective:

To ensure that adequate protection To verify operability of the fire protec-
against fires is maintained during all tion systems.
modes of facility operation.

SPECIFICATIONS

A. Fire Detection Instumentation A. Fire Detection Instrumentation

1. As a minimum, the fire detection 1. Each of the fire detection
instrumentation for each fire instruments given by Table
detection zone shown in Table 3.12-1 shall be demonstrated
3.12-1 shall be operable at all operable at least once pir 6
times when equipment in that months by a channel functional
fire detection zone is required test,

to be operable.

2. With the number of operable fire 2. All non-supervised circuits

detection instruments less than shall be demonstrated operable
j required by Table 3.12-1: once per month.

a. Perform an inspection of
affected zone, within I

hour. Perform additional
inspections at least once
per hour except in inacces-
sible areas,

b. Restore the inoperable
instrument (s) to operable

status within 14 days or
prepare and submit a report

*to the Commission pursuant

0686/0336Z 3.12/4.12.) Anendment No.
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to Specification 6.3.A.1 within
the next 30 days outlining the !

ca.use of the malfunction, the |
action taken, and the plans for |

restoring the instrument (s) to ;

operable status. |

3. The provisions of Specification
3.0.A are not applicable.

B. Fire Suppression Water System B. Fire Suppression Water System

1. The Fire Suppression. Water Sys- 1. The Fire Suppression Water
tem shall be operable at all System shall be demonstrated

| times with; operable:

a. Two (2) high pressure pumps a. At least once per 31 days on-
^

each with a capacity of 2000 a staggered test basis by
gem with their discharge starting each pump and
aligned to the #1re operating it for at least 20
suppression header. minutes on recirculation

flow.

b. Automatic initiation logic b. At least once per 31' days by
for each fire pump. verifying that each valve

(manual, power operated or
automatic) in the flow path
is in the correct position.

c. An operable flow path cap- c. At least once per year by
able of taking suction from performance of a system
the Mississippi River and flush.
transferring the water

,

through distribution piping
with operable sectional-
izing control or isolation
valves to the yard hydrant
curb valves and the front ,

valve ahead of the water
flow alarm device on each
sprinkler, hose stand pipe,
or spray system riser,

i
\

.

.

1
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d. At least once per year by
cycling each testable valve
in the flow path through at
least one complete cycle of
full travel.

.e. At least once per operating
cycle

1) By performing a system
functional test which
includes simulated
automatic actuation of
the system throughout
its operating sequence

~

and verifying that each
automatic valve in the
flow path actuates to
its correct position.

2) By verifying that each
pump develops at least
2000 gpm at a sys. tem
head of 123 0519

"

3) Cycling each valve in
the flow path that is
not testable during
plant operation through
at least one complete
cycle of full travel, and

f. At least once per 3 years ey
performing flow tests of the
system in accordance with
Chapter 5, Section II, NFPA

3 Fire Protection Haridbook.

.

.

0686/0336Z 3.12/4.12-3 Amendment No.
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2. With inoperable fire pumps or
associated water supply, restore
the inoperable equipment to
operable status within 7 days,
or prepare and submit a report
to the Commission pursuant to
Specification 6.3.A.1 within the
next 30 days outlining the plans
and procedures to be used to
provide for the loss of redun-
dancy in this system. l

3. With no Fire Suppression Water
| System operable, within 24 hours:

a. Establish a backup Fire
Suppression Water System.

b. Notify the Commission pur-
suant to Specification
6.3.A.1 outlining the
actions taken, the cause of
the inoperability, and the
plans and schedule for
restoring the system to
operable status.

4. If the requirements of Specift-
cation 3.12.8.3.a cannot be met,

an orderly shut down shall be
initiated, and the reactor shall

be in a cold shut down condition
within 24 hours.

C. Sprinkler Systems ,

C. Sorinkler Systems '

l. The sprinkler systems given in
Table 3.12-2 shall be operable 1. At least once per year by cyci-
at all times when equipment in ing each testable valve in the |

the areas spray / sprinkler pro- flow path through at least one '

tected is required to be oper- complete cycle of full travel, i

able. |
|

.
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2. With a sprinkler system inoper- 2. At least once per operating
I able, establish backup fire sup- cycle:

pression equipment and inspect
the area twice per shift.

a. A. system functional test
shall be performed which :

includes simulated auto-
matic actuation of the sys-
tem and verifying that the '

automatic valves in the flow
path actuate to their
correct positions, i

b. The sprinkler headers shall
be inspected to verify their !-

integrity.

c. Each nozzle shall be
inspected to verify no
blockage.

,

i

3. Restore the system to operable 3. At least once per 3 years.by
~

status within 14 days, or performing an air flow test -

,

prepare and submit a report to through each open head'

the Commission pursuant to spray / sprinkler header and
Specification 6.3.A.1 within the verifying each open head

'next 30 days outlining the cause spray / sprinkler nozzle'is'

of inoperability, the action unobstructed.
taken, and the plans for
restoring the system to operable
status.

4. The provisions of Specification
3.0.A are not applicable,

i 0. C0; Systems 0. CO2 Systems

1. The CO2 Storage Tank shall 1. At least once per 7 days the
have a minimum standby level of CO2 Storage Tank level and

,

50 percent and a minimum pres- pressure will be verified.
! sure of 250 psig.

.

i

,
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2. The CO2 Systems given in Table 2. At least once per operating
3.12-3 shall be operable, cycle, the system valves and

associated dampers will be veri- ,

'

fled to actuate automatically
and manually. A brief flow test
shall be made to verify flow
from each nozzle.

l

3. Specifications 3.12.0.1 and
3.12.0.2 above apply when the
equipment in the areas given in

| Table 3.12-3 is required to be

|
operable. !

.

4 With a CO2 System inoperable,
establish backup fire suppres- 1

sion equipment for the unpro- |

tected area (s) within I hour and
inspect the area twice per shift.

l

5. Restore the system to operable ,

Istatus within 14 days, or pre-
care and submit a report to the
Commission pursuant to
Specification 6.3.A.1 within the
next 30 days outlining the cause
of inoperability, the action
taken, and the plans and sche-
cule for restoring the system to
operable status.

6. If actuated,the storage tank
will be restored to greater than
the minimum level within 48
hours.

7. The provisions of Specification 1

3.0.A are not applicable. |

|
= 1

,

|
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E. Fire Hose Stations E. Fire Hose Stations

1. The Fire Hose Stations given in 1. At least once per 31 days, a
Table 3.12-4 shall be operable visual inspection of each fire

at all times when the equipment hose station shall be made to
in the areas protected by the assure all equipment is avail-
fire hose is required to be able at the station.
operable.

2. With a hose station inoperable, 2. At least once per operating
route an additional equivalent cycle, the hose will be removed i

capacity hose to the unprotected for inspection and reracked.

area from an operable hose sta- Degraded gaskets in the coupl-
tion within I hour. Ings will be replaced.

3. The provisions of Specification 3. At least once per 3 years, each
3.0.A are not applicable. hose station valve will be par-

tially opened to verify valve
operability and no blockage.

4. At least once per 3 years a
hydrostatic test will be con-
ducted on each hose at a pres-
sure at least 50 psig greater
than the maximum pressure avail-
able at the hose station.

F. Penetration Fire Barriers F. Penetration Fire Barriers

1. All penetration fire barriers 1. Each of the penetration fire

protecting safety related areas barriers shall be verified to be
shall be intact except as stated intact by visual inspection:
In Specification 3.12.F.2. ;

a. At leat.t once per operating |

cyde, and ;

i
b. Prior to declaring a pene- |

tration fire barrier func.
tional following repairs or
maintenance.

.

i

:
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2. With one or more penetration
fire barriers not intact, estab-

lish a continuous fire watch on
at least one side of the

4 affected penetration within I
hour if the area on either $1de
of the affected penetration con-

i tains equipment required to be
. operable.

3. The provisions of Specification
3.0.A are not applicable.

G. Fire Pump Olesel Engine G. Fire Pump 01esel Engine
-

1. The Fire Pump Diesel Engine 1. The fire pump diesel starting
.

shall be operable as specified 24-volt battery bank and charger
in 3.12.B.I.a and 3.12.B.I.b. shall be demonstrated OPERABLE:

a. At least once per 7 days by
verifying that:

1) The electrolyte 1.evel of
each battery is above
the plates, and

| (2) The overall battery ;

voltage is 2 24 volts.
,

b. At least once per 92 days by
verifying that the specific
gravity is appropriate for
continued service of battery.

,

c. At least once par 18 months
by verifying that:

1) The batteries, cell
plates and battery racks
show no visual

' indication of physical
damage or abnormal
deterioration, and

.

2) The battery-to-battery
and terminal connec-
tions are clean, tignt,
free of cerrosion ano
coated with

j anti-corrosion material.
!

|

1

1
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2. The fire pump diesel engine'

shall be demonstrated CPERABLE:

At least once per 31 days by |
4.-

v'erifying:
'

1) The fuel storage day
tank contains at least
150 gallons of fuel, and

2) The diesel starts from
~

ambient conditions and
'

operates for at least 20
minutec.*

b. At least once per 92 days by
verifying that a sample of
diesel fuel from the fuel

. storage tank shall be
checked for quality using,

existing station procedures
for diesel oil in the main
storage tanks.

c. At least once per 18 months,
during shutdown, by:

:
1) Subjecting the diesel to'

,

an inspection in
accordance with pro-'

cedures prepared in
conjunction with its
manufacturer's recom-
mendations for the class
of service, and

!

2) Verifying the diesel
starts from amelent
conditions on the
autostart signal and'

operates for 1 20
minutes while loaded
with the fire pumo.

.

;

!

! '

,

'
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3.12/4.12 LIMITING CONDITIONS FOR OPERATION AND
SURVEILLANCE REQUIREMENTS BASES

The operability of the fire suppression systems insures that adequate fire .

suppression capability is available to confine and extinguish fires occurring in
any portion of the facility where safety-related equipment is located. The fire
suppression system consists of the water system, sprinklers, CO , and fire hose2

stations. The collective capability of the fire suppression systems is adequate
to minimize potential damage to safety-related equipment, and is a major element
in the facility fire protection program.

Operability of the fire detection instrumentation ensures tnat auequate warning'

capability is available for the prompt detection of fires. This capability is
required in order to detect and locate fires in their early stages. Prompt

detection of fires will reduce the potential for damage to safety-related
equipment, and Is an integral element in the overall facility fire protection

In the event that a portion of the fire detection instrumentation isprogram.
inoperable, the establishment of frequent fire patrols in the affected areas is
required to provide detection capability until the inoperable instrumentation is,

t

returned to service.

In the event that portions of the fire suppression systems are inoperable,
alternate backup fire fighting equipment is required to be made available in the
affected areas until the affected equipment can be restored to service.

r

A fire suppression water system shall consist of a water source, pumps, and
distribution piping with associated valves. Such valves shall include yard
hydrant curb valves, and the first valve ahead of the water flow alarm device on
each sprinkler or hose standpipe riser.

In the event that the fire suppression water system becomes inoperable, immediate
corrective measures must be taken since this system provides the major fire
suppression capability of the plant. The requirements for a 24-hour report to
the Commission provides for prompt evaluation of the acceptability of the1

corrective measures to provide adequate fire suppression capability for the
continued protection of the nuclear plant.

The functional integrity of the penetration fire barriers ensures that fires will .

be confined or adequately retarded from spreading to adjacent portions of the.

facility This design feature minimizes the possibility of a single fire rapidly
;

involving several areas of the facility prior to detection and extinguishment. i

) The penetration fire barriers are a passive element in the facility fire,

protection program and are subject to periodic inspections.
'

i

|

|

|

J

T
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TABLE 3.12-1 .

FIRE DETECTION INSTRUMENTS
.

INSTRUMENT LOCATION MINIMUM INSTRUMENTS OPERABLE

E Smoke Flow

Unit 1 HPCI area:
7 heat detectors 5

Unit 1 Diesel Generator
Rooni: 2 heat detectors 1

Unit 1 Olesel 011 Day
Tank Area: I heat detector i

Unit 1/2 Olesel Generator Room
2 heat detectors 1

'I

Unit 1/2 Diesel Oil Day Tank
Area: I heat detector 1

Unit 1 Cable Tunnel. i

1 flow detector 1

Control Room, Computer Room
Electrical Equipment Room
HVAC: 10 smoke det6ctors 8

i Cable Spreading Room
; Area: 18 smoke detectors 12

1

1

!
|

.

i

!

.

I
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TABLE 3.12-2

SPRINKl.ER SYSTEMS

1. Unit One Cable Tunnel
2. Unit One HPCI Room
3. Unit One Diesel Oil Day Tank Room
4 Unit 1/2 Diesel 011 Oay Tank Room
5. Cable Spreading Room |

;

TABLE 3.12-3
,

CO SYSTEMS2

'
1. Unit One Diesel Generator Area

2. Unit 1/2 01esel Generator Area
3. Unit One Diesel Oil Day Tank Room

;
4. Unit 1/2 Diesel 011 Day Tank-Room

4

i

IJ

J

L

<

.,

4
i

i .

t

4

i

,

|
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TABLE 3.12-4

FIRE HOSE STATIONS

NO. SIZE LOCATION.

F168 100 ft. Outside South Entrance to Control Room
'

F16" 100 ft. Outside Cable Spreading Room
F170 100 ft. Outside Cable Spreading Room
F111 100 ft. Outside Battery Charger Room near_HCC 15-1

2

F171 100 ft. Outside Eiectrical Equipment Roon
F172 100 ft. Outside Electrical Equipment Room near

Machine Shop
F129 100 ft. Above Cable Tunnel at Column 17-G
c130 100 ft. Outside DG1 at column 23-G'

,

F156 100 ft. Outside DG 1/? at column 14-N
.138 100 ft. Outside RHR Service Water Pump rooms by'

column 18-0
FiS8 100 ft. South RHR Room
F159 100 ft. North RHR Room
F160 100 ft. Outside North Core Spray Room
F161 100 ft. Outside South Core Spray Room
CO-3B 150 ft. Outside Battery Charger Room near MCC 18-2'
F142 100 ft. Standby Liquid Control Area
F143 100 ft. Standby Liquid Control Area
F106 100 ft. Between Bus 13-1 and Bus 14-1
CO-2A 150 ft. South of Bus 14-1
CO 48 150 ft. Northwest of DG1 Room
F155 100 ft. MCC 18/19-5
F151 100 ft. Southwest of MCC 18-1A

I
i

1 .

.

1
f

:i

|
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5.0 DESIGN FEATURES

|5.1 SITE
The Quao-Cities Station, which consists of a tract of land of approximately 404
acre;. 15 located about 3 miles north of Cordova. Illinois, Rock Island County,
Illinois. The tract is situated in portions of Sections 7, 8, 17, and 18 of
Township 20 North, Range 2 East.

|5.2 REACTOR
A. The core shall consist of not more than 724 fuel assemblies.

8. The reactor core shall contain 177 cruciform-shaped control rods. The
control material shall be boron carbide power (8 C) compacted to4
approximately 707. of theoretical density or hafnium metal..

5.3 REACTOR VESSEL

The reactor vessel shall be as described in Table 4.1.1 of the SAR. The
applicable design codes shall be as described in Table 4.1.1 of the SAR.

5.4 CONTAINMENT

A. The principal design parameters and applicable design codes for the
primary containment shall be as given in Table 5.2.1 of the SAR. :.

B. The secondary containment shall be as described in Section 5.3.2 of the
,

SAR, and the applicable codes shall be as described in Section 12.1.1.3
of the SAR,

C. Penetrations to the primary containment and piping passing through such
penetrations shall be designed in accordance with standards set forth
in Section 5.2.2 of the SAR.

|5.5 FUEL STORAGE

A. The new fuel storage facility shall be such that the Keff dry is less
than 0.90 and flooded is less than 0.95.

B. The Keff of the spent fuel storage pool shall be less than or equal
to 0.95. -

0687B/0335Z 5.0-1 Amendment No.
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} 5.6 SEISMIC DESIGN

The reactor building and all contained engineered safeguards are designed for the
rnaximum credible earthquake ground motion with an acceleration of 24% of
gravity. Dynamic analysis was used to determine the earthquake acceleration
application to the various elevations in tne reactor building,

i

.

I

I

f

1

i

!

l

.

,f

f

.

'T

i

i

!
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6.0 ADMINISTRATIVE CONTROLS |

6.1 ORGANIZATION, REVIEW, INVESTIGATION, AND AUDIT

A. The Station Manager shall have overall full-time responsibility for
safe operation of the facility. During periods when the Station
Manager is unavailable, he shall designate this responsibility to an
established alternate who satisfies the ANSI N18.1 of March 8, 1971
experience requirements for plant manager.

B. The organization chart of the corporate management which relates to the
operation of this station and the normal functional organization chart
for operation of the station are shown in Figures 6.1-1 and 6.1-2
respectively.

C. The shift manning for the station shall be as shown in Figure 6.1-3.
The Assistant Superintendent Operating Operating Engineer, Shift
Engineers, and Shift Foremen shall have a senior operator's license.
The Fuel Handling Foreman has a limited Senior Operator's License. The
Assistant Vice President and General Manager Nuclear Stations on the
corporate level has responsibility for the Fire Protection Program.
The Assistant Superintendent Maintenance will be responsible for
implementation of the Fire Protection Program. A fire brigade of at

)Ileast 5 members shall be maintained on-site at all times. This
excludes the shif t crew necessary for safe shutdown of the plant, and
any personnel required for other essential functions during a fire
emergency.

Qualifications of the station management and operating staff, excluding |
D.

the Rad-Chem Supervisor and the Radiation / Chemical Techniclans, shall
'

meet minimum acceptable levels as described in ANSI N18.1, "Selection
and Training of Nuclear Power Plant Personnel", dated March 8, 1971.
The Rad-Chem Supervisor or the Lead Health Physicist shall meet the
requirements of radiation protection manager of Regulatory Guide 1.8.
The individual filling the position of Assistant Superintendent -
Technical Services shall meet the minimum acceptable level for
"Technical Manager" as described in Section 4.2.4 of ANSI N18.1-1971.
The Shift Technical Advisor shall have a bachelor's degree or
equivalent in a scientific or engineering discipline with specific
training in plant design, and response and analysis of the plant for
transients and accidents.

The Radiation / Chemical Technicians shall have successfully completed
the established Radiation / Chemical Technician training program, and
shall have at least a total of one year of general power plant,
chemical, or radiation protection experience, or equivalent training.
The Radiation / Chemical Tecnnicians shall meet the criteria for
"Individuals Qualified in Radiation Protecticn Procedures", as
described in the D.L. Ziemann (NRC) letter to R. L. Bolger (CECO.)
dated March 15, 1977. The Radiation / Chemical Technician training
program consists of the following:

1. Satisfactory completion of a 12-week academic program. Topics of

this course include mathematics, nuclear physics, radioactive
decay, chemistry, sampling techniques, reactor coolant parameters,
radiation exposure, shielding, biological effects of radiation
exposure, radiation survey techniques, personnel monitoring, and
emergency procedures.

0694B/0336Z 6.l-1 Amendment No.
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2. Satisfactory performance on a comprehensive examination following
completion of academic training.

4

3. On-Shift training under the supervision of a qualified
Radiation / Chemical Technician.

'

E. Retraining and replacement training of Station personnel shall be in
accordance with ANSI N18.1, "Selection and Training of Nuclear Power
Plant Personnel", dated March 8, 1971.

A training program for the fire brigade shall be maintained under the
direction of the Station Fire Marshal and shall meet or exceed the
requirements of Section 27 of the NFPA Code-1975 except that training
sessions shall be at least quarterly.

F. Retraining for licensed operators, senior operators, and senior
operators (limited) shall be conducted at intervals not exceeding 2
years.

G. The Review and Investigative Function and the Audit Function of
activities affecting quality during facility operations shall be
constituted and have the responsibilities and authorities outlined

below:

1. The Supervisor of the Offsite Review and Investigative function
shall be appointed by the Chairman and President. The Audit
Function shall be the responsibility of the Manager of Quality
Assurance and shall be independent of operations. '

a. Offsite Review and Investigative Function

The Supervisor of the Offsite Review and Investigative
Function shall: (1) provide directions for the review and |
investigative function and appoint a senior participant to
provide appropriate direction, (2) select each participant
for this function, (3) select a corplement of more than one
participant who collectively possess background and |
qualifications in the subject matter under review to provide
comprehensive interdisciplinary review coverage under this
function, (4) independently review and approve the findings j
and recommendations developed by personnel performing the
review and investigative function, (5) approve and report in
a timely manner all findings of noncompliance with NRC

and General Manager Nuclear Stations,, Assistant Vice President
requirements to the Station Manager,

Managar of Quality
Assurance, and the Vice President of Nuclear Operations.
During periods when the Supervisor of Offsite Review and
Investigative Function is unavailable, he shall designate
this resconsibility to an established alternate, who
satisfies the formal training and experience requirements for
the Supervisor of the Offsite Review and Investigative
Function. The responsibilities of the personnel performing
this function are stated below. The Offsite Review and
Investigative Function shall review:

0694B/0336Z 6.1-2 Amendment No.
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1) The safety evaluations for (1) changes to procedures,
equipment, or systems as described in the safety analysis
report and (2) tests or experiments completed under the
provision of 10 CFR 50.59 to verify that such actions did
not constitute an unreviewed safety question, Proposed
changes to the Quality Assurance Program description
shall be reviewed and approved by the Manager of Quality
Assurance.

2) Proposed changes to procedures, equipment or systems
which involve an unreviewed safety question as defined in
10 CFR 50.59.

3) Proposed tests or experiments which involve an unreviewed
safety question defined in 10 CFR 50.59.

4) Proposed changes in Technical Specification NRC operating
licenses. ,

.

5) Noncompliance with NRC requirements, or of internal
'

procedures, or instructions causing nuclear safety
significance.

6) Significant operating abnormalities or deviations from i

normal and expected performance of plant equipment that
affect nuclear safety as referred to it by the Onsite
Review and Investigative Function.

7) Reportable evertts.

8) All recogn12ed Indications of an unanticipated deficiency
in some aspect of design or operation of safety-related
structL es, tystems, or components.

9) Review and report findings and recommendations regarding
all changes to the Generating Stations Emergency Plan
prior to implementation of such change.

10) Review and report findings and recommendations regarding
all items referred by the Technical Staff Supervisor, '

Station Manager, Assistant Vice President and General
Manager Nuclear Stations, and Manager of Quality
Assurance,

b. Audit Function

The Audit Function snall be the respchsibility of the Manager
of Quality Assurance indeDendent of the Production |
Department. Suen responsioliity is delegated to the Director '

of Quality Assurance for Operating and to the General -

ISupervisor Quality Assurance Maintenance for maintenance
quality assurance activities.

06948/0336Z 6.1-3 Amenoment No.
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Either shall approve the audit agenda and Checklists, the
findings and the report of each audit. Audits shall be
performed in accordance with the Company Quality Assurance
Program and Procedures. Audits shall be performed to assure
that safety-related functions artucovered within a period of
2 years or less as designated below.

1) Audit of the conformance of facility operation to
provisions contained within the Technical Specifications
and applicable license conditions at least once per year.

2) ' Audit of the' adherence to procedures, training and
Qualification of the station staff at least once per year.

3) Audit of the results of actions taken to correct
deficiencies occurring in facility equipment, structures,
systems, or methods of operation that affect nuclear
safety at least once per 6 months.

4) Audit of the performance of activities required by the
Quality Assurance Program to meet the Criteria of
Appendtx "B" 10 CFR 50.

5) Audit of the Facility Emergency Plan and implementing [
*

procedures at least once per year. '

6) Audit of the Facility Security Plan and implementing
procedures at least once per year.

7) Audit onsite and offsite reviews.

8) Audit the Facility Fire Protection Program and
implementing procedures at least once per 24 months. |

|

i 9) The radiological environtrental monitoring program and the
results thereof at least once per 12 months.

|

I 10) The ODCM and implementing procedures at least once per 24
months.

11) The PCP and implementing procedures for solidification of
radioactive waste at least once per 24 months.

.

l

a
i

|

1,

i
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,

12) Report all findings of noncompliance with NRC
requirements and recommendations and results each audit
to the. Station Manager, Assistant Vice President and
General Manager Nuclear Stations, Manger of Quality
Assurance, Vice President of Nuclear Operations, and to
the Executive Vice President of Construction, Production,
and Engineering.

c. Authority

The Manager of Quality Assurance and the Supervisor of the
Offsite Review and Investigative Function reports to the
Chairman and President. Either the Manager of Quality
Assurance or the Supervisor of the Offsite Review and
Investigative Function has the authority to order unit '

shutdown or request any other action which he deems necessary
to avoid unsafe plant conditions,*

.

d. Records -

1) Reviews, audits, and recommendations shall be documented
and distributed as covered in 6.1.G.I.a and 6.1.G.I.b.,

2) Copies of documentation, reports, and correspondence
shall be kept on file at the station. ,

e. Procedures

Written administrative procedures shall be prepared and
maintained for the offsite reviews and investigative
functions described in Specifications 6.1 G.I.a. Those-

procedures shall cover the following:

1) Content and method of submission of presentations to the
Supervisor of the Offsite Review and Investigative
Function.

2) Use of committees and consultants.

3) Review and approval.

4) Detailed listing of items to be reviewed.

!
-
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5) Method of (1) appointing personnel, (2) performing
reviews, investigations, (3) reporting findings and
recommendations of reviews and lovestigations, (4)
approving reports, and (5) distributing reports.

6) Determining satisfactory completion of action required
' based on approved findings and recommendations reported
by personnel performing the review and investigative
function,

|

f. Personnel

1) The persons, including consultants, performing the review
and investigative function, in addition to the Supervisor
of the Offsite Review and Investigative Function, shall

|
have expertise in ohe or more of the following

|
disciplines as appropriate for the subject or subjects
being reviewed and investigated:'

a) nuclear power plant technology,
b) reactor operations,
c) utility operations,
d) power plant design,

i
,

l e) reactor engineering,
f) radiological safety,
g) reactor safety analysis, '

h) instrumentation and control,
1) metallurgy,
j) any other appropriate disciplines required by unique

characteristics of the facility.

2) Individuals performing the Review and Investigative
|

l Function shall possess a minimum formal training and
I experience as listed below for each discipline.

4) Nuclear Power Plant Technology
1 .
'

Engineering graduate or equivalent with 5 years
experience in the nuclear power field design and/or
operations.

b) Reactor Operations

Engineering graduate or equivalent with 5 years
esperience in nuclear power plant operations.

|
i

0694B/03362 6.1-6 Amendment No.
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c) Utility Operations

Engineering graduate or equivalent with at least 5
years of experience in utility operation and/or
engineering.

<

d) Power Plant Design; ,

Engineering graduate or equivalent with at least 5
years of experience in power plant design and/or ,

operation,

e) Reactor Engineering

Engineering graduate or equivalent. In addition, at

least 5 years of experience in nuclear plant
engineering, operation, and/or graduate work in
nuclear engineering or equivalent in reactor physics
is required. '

.

f) Radiological Safety

Engineering graduate or equivalent with at least 5
years of experience in radiation control and safety'.

g) Reactor Safety Analysis

i Engineering graduate or equivalent, with at least 5
years of experience in nuclear engineering. i

i

h) Instrumentation and Control

Engineering graduate or equivalent with at least 5
years of experience in instrumentation and control
design and/or operation.

'

1) Metallurgy
i

Engineering graduate or equivalent with at least 5
years of experience in the metallurgical field.<

,

3) The Supervisor of the Offsite Review and Investigative,,
Function shall have experience and training which satisfy
ANSI N18.1-1971 requirements for plant managers.

'

r

< ,

.

<

|

! t
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2. The Onsite Review and Investigative Function shall be supervised
by the Station Manager.

a. Onsite Review and Investigative Function

The Station Manager shall: (1) provide direction for the

Review and Investigative Function and appoint the Technical
Staff Supervisor, or 'other comparably qualified Individual as
a senior participant to provide appropriate directions; (2) |
approve participants for-this function; (3) assure that a
complement of more than one participant who collectively
possess background and qualifications in the subject matter {under review are selected to provide comprehensive
interdisciplinary review coverage under this function; (4)
Independently review and approve the findings and
recommendations developed by personnel performing the Review
and Investigative Function; (5) report all findings of
noncompliance with NRC requirements, and provide
recommendations to the Assistant Vice President and General
Manager Nuclear Stations and the Supervisor of the Offsite
Review and Investigative Function; and (6) subtait to the |
Offsite Review and Investigative Function concurrence in a
timely manner, those items described in Specification
6.1.G.I.a which have been approved by the Onsite Review and'

,

Investigative Function. The responsibilities of the i

Personnel performing this function are stated below.

I1) Review of (1) procedures required by Specification 6.2
and changes thereto and (2) any other proposed procedures !

or changes thereto as determined by the Station Manager 1

to affect nuclear safety.
!

2) Review of all proposed tests and experiments that affect
nuclear safety.

]
3) Review of all proposed changes to the Technical

Specifications.

4) Review of all proposed changes or modifications to plant
systems or equipment that affect nuclear safety.

5) Investigation of all noncompliance with NRC requirements
and shall prepare and forward a report covering
evaluation and recommendations to prevent recurrence to
the Assistant Vice President and General Manager Nuclear
Stations and to the Supervisor of the Offsite Review and
Investigative Function.

1

I

|
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6) Review of facility operations to detect potential safety
'

hazards.

7) Performance of special reviews and investigations and
reports thereon as requested by the Supervisor of the
Offsite Review and Investigative Function.

8) Review of the Station Security Plan-and shall submit
recommended changes to the Assistant Vice President and

!

General Manager Nuclear Stations.

9) Review of the Emergency Plan and Station implementing
procedures and shall submit recommended changes to the
Assistant Vice President and General Manager Nuclear
Stations.

10) Review of reportable events 'nd actions taken to prevent~ a
recurrence.

11) Review of any unplanned on-site release of radioactive
material to the environs, including the preparation and
forwarding of reports covering evaluation recommendations
and disposition of the corrective action to prevent

recurrence to the Assistant Vice President and General
Manager Nuclear Stations, and to the Supervisor of the
Offsite Review'and Investigative Function.

12) Review of changes to the PCP and 00CM, and major changes
to the radwaste treatment systems. <

'b. Authority

The Technical Staff Supervisor is responsible to the Station
Manager and shall make recommendations in a timely manner in
all areas of review, investigations, and quality control |4

phases of plant maintenance, operation, and administrative
procedures relating to facility operations and shall have the
authority to request the action necessary to ensure
compliance with rules, regulations, and procedures when in
his opinion such action is necessary. The Station Manager
shall follow such recommendations or select a course of
action that is more conservative regarding safe coeration of
the facility. All such disagreements snall be reported
immediately to the Assistant Vice President and General
Manager Nuclear Stations and the Supervisor of the Offsite
Review and Investigative Function.

i

J

l
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c. Records ,

1) Reports, reviews, investigations, and recommendations
shall be documented with copies to the Assistant Vice
President and General Manager Nuclear Stations, the
Supervisor of the Offsite Review and Investigative
Function, the Station Manager, and the Manager of Quality
Assurance.

2) Copies of all records and documentation shall be kept on
file at the station.

d. Procedures

Written administrative procedures shall'be prepared and
maintained for conduct of the Onsite Review and Investigative
function. These procedures shall include the following:

1) Content and method of submission and presentation to the
Station Manager, Assistant Vice President and General
Manager Nuclear Stations, and the Supervisor of the
Offsite Review and Investigative Function.

2) Use of committees when necessary.

3) Review and approval.

4) Detailed listing of items to be reviewed.

5) Procedures for administcation of the quality control
activities.

6) Assignment of responsibilities.

e. Personnel

1) The personnel performing the Onsite Review and
Investigative Function, in addition to the Station
Manager, shall consist of persons having expertise in: |

a) nuclear power plant technology,
b) reactor operations,
c) reactor engineering,
d) radiological safety and chemist,
e) instrumentation and control. And
f) mechanical and electric systems.

06948/0336Z 6.1-10 Amendear.t No.
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2) Personnel performing the Onsite Review and Investigative
Function shall meet minimum acceptable levels as
described in ANSI dl8.1 1971, Sections 4.2.and 4.4.

H. Fire Protection Program

An independent fire protection and loss prevention program inspection
and audit shall be performed at least once per 12 months utilizing
either quallfled offsite licensee personnel or an outside fire
protection firm.

An inspection and audit of the fire protection and loss prevention
program shall be performed by a quallfled outside fire consultant at
least once per 36 months.

.

:
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6.2 PLANT OPERATING PROCEDURES

A. Detailed written procedures, including applicable checkoff lists
covering items listed below shall be prepared, approved, and adhered to:

1. Normal startup, operation, and shutdown of the reactor, and other
.

systems and components involving nuclear safety of the facility.

2. Refueling operations.

3. Actions to be taken to correct spectric and foreseen potential
malfunctions of systems or components, including responses to
alarms, suspected primary system leaks, and abnormal reactivity
changes.

4. Emergency conditions involving potential or actual release of
radioactivity "Generating Station Emergency Plan" and station
emergency and abnormal procedures.

5. Instrumentation operation which could have an effect on the safety i

of the facility.
'

'

6. Preventive and corrective maintenance operations which could have
an effect on the safety of the facility.

7. Surveillance and testing requirements. i

8. Tests and experiments.

9. Procedure to ensure safe shutdown of the plant.

10. Station Security Plan and implementation procedures.

11. Fire Protection Program implementation.

12. 00CM implementation.

13. PCP implementation,

14. Working hours of the Shift Engineer, Station Control Room
Engineer, Shift Foreman and the Nuclear Station Operator job ;.

classifications sucn that the heavy use of overtime is not
routinely required.

.

1

I

06958/0336Z 6.2-1 Amencment No. j
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6.2 PLANT OPERATING PROCEDURES

B. Radiation control procedures shall be maintained, made available to all
station personnel, and adhered to. The procedures shall show
permissible radiation exposure and shall be consistent with the
requirements of 10 CFR 20. This radiation protection program shall be
organized to meet the requirements of 10 CFR 20.

C. 1. Procedures for items identifled in Specification 6.2.A and any |
changes-to such procedures shall be reviewed and approved by the
Operating Engineer and the Technical Staff Supervisor in the areas
of operation or fuel handling and by Asst. Supt. Maintenance and
Technical Staff Supervisor in the areas of plant maintenance and
plant inspection. Procedures for items identified in
Specification 6.2.8 and 47y changes to such procedures shall be
reviewed and approved by the Technical Staff Supervisor and the
Radiation-Chemistry Supervisor. At least one person approvt.'g
each of the above procedures shall hold a valid senior operator's
license. In addition, these procedures and changes thereto must
have authorization by a Station Superintendent before being
implemented.

2. Work and instruction type procedures which implement approved
maintenance or modification procedures shall be approved and
authorized by the Asst. Supt. Maintenance where the written
authority has been provided by a Station Superintendent. The |

"Maintenance Modification Procedure" utilized for safety related I

work shall be so approved only if procedures referenced in the :
"Maintenance Modification Procedure " have been approved as
required by 6.2.A. Procedures which do not fall within the
requirement of 6.2.A or 6.2.8 may be approved by the Department
Heads.

D. Temporary changes to procedures 6.2.A and 6.2.8 above may be made
provided:

1. The intent of the original procedure is not altered.

2. The change is approved by two members of the plant management
staff, at least one of whom holds a Senior Reactor Operator's

~

license on the unit affected.

3. The change is documented, reviewed on the On-Site Review and
Investigative Function, and approved by the Station Manager within
14 days of implementation.

E. Orills of the emergency procedures described in Specification 6.2.A ;
'

shall be conducted in accordance with the GSEP manual.

i

0695B/0336Z 6.2-2 Amendment No.
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|

6.3 REPORTABLE EVENT ACTION
'

l

| A. The following actions shall be taken for Reportable Events:

1. The Commission shall be notified and a report submitted pursuant
to the requirements of Section 50.73 of 10CFR Part 50.

I 2. Each Reportable Event shall be reviewed by the On-Site Review-
| Committee. and the results of this review shall be submitted to

the Off-Site Review and Investigative Function and to the
Assistant Vice President and General Manager, Nuclear Stations. ,

,

*
.

,

i
,

i

i

i

|

1

I

l

.

i

i

l

:
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6.4 ACTION TO BE TAKEN IN THE EVENT A SAFETY LIMIT IS EXCEEDED
*

;

;

'

If a safety limit is exceeded, the reactor shall be shut down immediately.
and reactor operation shall not be resumed until authorlZed by the NRC. The
conditions of shutdown shall be promptly reported to the Assistant Vice
President and General Manager Nuclear Stations or his designated alternate.
The incident shall be reviewed pursuant to Specifications 6.1.G.I.a and

'
6.1.G.2.a and a separate report for each occurrence shall be prepared in
accordance with Specification 6.3.A.I. !

.
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6.5 PLANT OPERATING RECORDS

I A. Records and/or logs relative to the following items shall be kept in a
mannerconvenientforreviewandshallberetainedforatleast5 years:|

,

1. Records of normal plant operation, including power levels and
periods of operation at each power level; |

2. Records of principal maintenance and activities, including
inspection and repair, regarding principal items of equipment
pertaining to nuclear safety; |

3. Records and reports of reportable events and safety limit
|occurrences;

4. Records and periodic checks, inspec'tlon and/or calibrations
performed to verify that the surveillance requirements (see
Section 4 of these specifications) are being met (all equipment .

,

failing to meet surveillance requirements and the corrective ,

action taken shall be recorded); |

S. Records of changes made to the equipment or reviews of tests and
experiments to comply with 10 CFR 50.59; I

,

6. Records of radioactive shipments;

I 7. Records of physic tests and other tests pertaining to nuclear
j safety; | j

8. Records of changes to operating procedures; |

9. Shift engineers' logs; and |

10. Byproduct material inventory records and source leak test results.
!

B. Records and/or logs relative to the following items shall be recorded )
in a manner convenient for review and shall be retained for the life of I
the plant: |

|

1. Bubstitution or replacement of principal items of equipment
1 pertaining to nuclear safety; |
1

2. Changes made to the plant as it is described in the SAR: |2

| 3. Records of new and spent fuel inventory a'nd assembly histories; |
|

4. Updated, corrected, and as-built drawings of the plant; |!

i
|5, Records of plant radiation and contamination surveys; |

6. Records of offsite environtrental monitoring surveys; |
!

)

| 0698B/0336Z 6.5-1 Amendment No.
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; 7. Records of radiation exposure for all plant personnel, including all |

contractors and visitors to the plant, in accordance with 10 CFR 20; -l'

8. Records of radioactivity in liquid and gaseous wastes released to the
Ienvi ronment;

4

'

| 9. Records of transtent or operational cycling for those components that
have been designed to operate safely for a limited number of transient ,

or operational cycles; |
,

c

10. Records of individual staff members indicating qualifications,
!|

experience, tralliing. and retraining;'

11. Inservice inspections of the reactor coolant system; |'

12. Minutes of meetings and results of reviews and audits performed by the
offsite and onsite review and audit functions; and |

13. Records for Environmental Qualification which are covered under the
provisions of paragraph 6.7. .

1 >

!

|

'
\

!

I

.
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6.6 REPORTING REQUIREMENTS

In addition to the applicable reporting requirements of Title 10, Code of Federal
Regulations, the following identified reports shall be submitted to the
administrator of the appropriate Regional Office unless otherwise noted.

A. Routine Reports

1. Startup Report

A sumn'.ary report of plant startup and power escalation testing
shall be submitted following (1) receipt of an operating license.
(2). amendment to the license involving a planned increase in power
level, (3) installation of fuel that has a different design or has
been manufactured by a different fuel supplier, and (4)
modifications that may have significantly altered the nuclear,
thermal, or hydraulic performance of the plant. The report shall

address each of the tests identified in the SAR and shall in
general include a description of the measured values of the
operating conditions or characteristics obtained during the test
program and a comparison of these values with design predictions
and specifications. Any corrective actions that were required to
obtain satisfactory operation shall also be described. Any
additional specific details required in license conditions based
on other comi.11tments shall be included in this report.

Startup reports shall be submitted within (1) 90 days following |

ccmpletion of the startup test program, (2) 90 days following
resumption or commencement of commercial power operation, or (3) 9
months following initial criticality, whichever is earliest. If

the startup report does not cover all three events (i.e., initial
criticality, completion of startup test program, and resumption or i

commencement of commercial power operation), supplementary reports
shall be submitted at least every three months until all three !

events have been completed. I

2. A tabulation shall be submitted on an annual tasis of the number
of station, utility, and other personnel (i;4luding contractors) [
receiving exposures greater than 100 mrem /yr and tnelr associated
man rem exposure according to work and job function (Note: this
tabulation supplements the requirements of Section 20.407 of 10
CfR 20), e.g., reactor operations and surveillance, inservice I

inspection, routine maintenance, special maintenance (descr're ;

maintenance), waste processing, and refueling. The dose |

assignments to various duty functions may be estimates based on
pocket dosimeter, ILO, or film badge measurements. Small
exposures totaling less tnan 20% of the individual total dose need
not be accounted for. In the aggregate, at

0699B/03362 6.6-1 Amendment No.
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least 807,of the total whole body dose received frca extsrnal
sources shall be assigned to specific major work functions.

3. Monthly Operating Report

Routine reports of operating statistics and shutdown experience |
shall be submitted on a monthly basis to the Director, Office of
Management Information and Program Control, U.S. Nuclear
Regulatory Commission, Washington, DC 20555, with a copy to the
appropriate Regional Office, to arrive no later than the 15th of
each month following the calendar month covered by the report. In
addition, any changes to the ODCM shall be submitted with the
Monthly Operating Report within 90 days of the effective date of
the change.

A report of major change to the radioactive waste treatment
systems shall be submitted with the Monthly Operating Report for
the period in which the evaluation was reviewed and accepted by
the onsite review function. If such change is re-evaluated and
not installed, notification of cancellation of the change should
be provided to the NRC.

B. Unique Reporting Requirements

1. Radioactive Effluent Release Report (Semi-Annual)

A semi-annual report shall be submitted to the Commission within
60 days after January I and July 1 of each year specifying the l

Iquantity of each of the radionuclides released to unrestricted
areas in 11guld and gaseous effluents during the previous 6
months. The format and content of the report shall be in
accordance with Regulatory Guide 1.21 (Revision 1) dated June.
1974. Any changes to the PCP shall be included in this report.

2. Environmental Program Data (Annual Report)

An annual report containing the data taken in the standard
radiological monitoring program (Table 4.8-4) shall be submitted
prior to May 1 of each year. The content of the report shall

include:

a. Results of all environmental measurements summarized in the
format of the Regulatory Guide 4.8 Table 1 (December 1975).
(Individual sample results will be retain 6d at the Station).

In the event that some results are not available for inclusion
with the report, the report shall be submitted noting and
explaining the reasons for the missing results. Summaries,
laterpretations, and analysis of trends of the results are to
be provided.

06998/0336Z 6.6-2 Amend?ent No.
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b. An assessment of the monitoring results and radiation dose via |
the principal pathways of exposure resulting from plant
emissions of radioactivity including.the maximum noble gas
gamma and beta air doses in the unrestricted area. The
assessment of radiation doses shall be performed in accordance
with the Offsite Dose Calculation Manual-(00CM).

c. Results of the census to determine the locations of nearest
residences and of nearby animals producing milk for human
consumption.

(Table 4.8-4).

d. The reason for the omission if the nearest dairy to the
station is not in the monitoring program (Table 4.8 4).

.

e. An annual summary of meteorological conditions concurrent with
the releases of gaseous effluents in the form of joint
frequency distributions of wind speed, wind direction, and
atmospheric stability.

f. The results of the Interlabcratory Comparison Program
described in section 3.8.0.7.

g. The results of the 40 CFR 190 uranium fuel cycle dose analysis
for each calendar year.

h. A summary of the moni: ing program, including maps showing
sampling locations and tables giving distance and direction of
sampling locations from the Station.

3. If a confirmed measured radionuclide concentration in an
environmental sampling medium averaged over any calendar quarter
sampling period exceeds the reporting level given in Table 4.8-5
and if the radioactivity is attributable to plant operation, a
written report shall be submitted to the Administrator of the NRC
Regional Office, with a copy to the Director, Office of Nuclear
Reactor Regulation, within 30 days from the end of the quarter.

.

0699B/0336Z 6.6-3 Amendment No.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _



i

QUAO-CITIES
OPR-29

a. When nore than one of the radionuclides in Table 4.8-5 are
~

detected in the medium, the reporting level shall have been
exceeded if

I C1 1 1
R.L.i

where C1 is the average quarterly concentration of the i th
radionuclide in the medium and RL 15 the reporting level of
radionuclide 1.

b. If radionuclides other than those in Table 4.8-5 are detected
and are due to plant effluents, a reporting level is exceeded
if the potential annual dose to an individual is equal to or
greater than the design objective doses of 10 CFR 50, Appendix
1.

c. This report shall include an evaluation of any release
conditions, environmental factors, or other aspects necessary
to explain the anomalous effect.

4. Special Reports

Special Reports shall be submitted as indicated in Table 6.6-1.

.

.

0699B/0336Z 6.6-4 Amendment No.
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TABLE 6.6-1
SPECIAL REPORTS

Specification
Area Reference Submittal Date

a. Secondary containment leak rate 4.7.C Upon completion cf each
test (1) test.

b. Summary status of fuel performance 1.1 Bases After each refueling outage,

c. Materials radiation surveillance 4.6.B.2 after each specimen removal
specimens and completion of analyses,

d. Radioactive Source Leak Testing (2) 4.8.F Annual Report

e. Special Effluents Reports 3.8.A 30 days following
3.8.B occurrence.
3.8.0
6.6.C.3.

Notes

1. Each integrated leak rate test of the secondary containment shall be the
subject of a summary technical report. This report should include data on
the wind speed, wind direction, outside and inside temperatures during the
t ,t, concurrent reactor building pressure, and emergency ventilation flow
rate. The report shall also include analyses and interpretations of those
data which demonstrate compilance with the specified leak rate limits.

2. This report is required only if the tests reveal the presence of the 0.005
microcuries or more of removable contamination.

.

0699B/0336Z 6.6-5 Amendment No.,
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6.7 ENVIRONMENTAL QUALIFICATION

A. All safety-related electrical equipment in the facility shall be ,

qualified in accordance with the provisions of: Assistant of Operating
Reactors "Guidelines for Evaluating Environmental Qualification of
Class IE Electrical Equipment in Operating Reactors" (DOR Guidelines);
or, NUREG-0588 "Interim Staff Position on Environmental Qualification
of Safety-Related Electrical Equipment", December 1979. Copies of
these documents are attached to Order for Modification of License
OPR-29 dated October 24, 1980.

B. Complete and auditable records must be available and maintained at a
central location which describe the environmental qualification method
used for all safety-related electrical equipment in sufficient datall
to document the degree of compliance with the DOR Guidelines or
NUREG-0588. Such records should be updated and maintained current as
equipment is replaced, further tested, or otherwise further qualified.

:

.

.

0700B/0336Z 6.7-1 Amendment No.
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'

6.8 0FFSITE DOSE CALCULATION MANUAL (00CM)

A. The 00CM shall describe the methodology and parameters to be used in
the calculation of offsite doses due to radioactive gaseous and liquid
effluents and in the calculation of gaseous and liquid effluent
monitoring instrumentation alarm / trip setpoints consistent with the
applicable LCO's contained in these Technical Specifications.
Methodologies and calculational procedures acceptable to the Commission
are contained in NUREG-0133.

The OOCH shall be submitted to the Commission at the time of proposed
Radiological Effluent Technical Specifications and shall be subject to
review and approval by the Commission prior to implementation.

8. Licensee initiated changes to the ODCM may be made provided the change:

1. Shall be submitted to the Commission by inclusion in the Monthly
Operating Report pursuant to Specification 6.6.A.3. within 90 days
of the date the change (s) was made effective and shall contain-

I
a. Sufficiently detailed information to support the change. ;

Information submitted should consist of a package of those i

pages of the 00CM to be changed together with appropriate
analyses or evaluations justifying the change (s);

b. A determination that the change will not reduce the accuracy
of reliability of dose calculations or setpoint i
determinations; and

c. Documentation of the fact that the change has been reviewed
i

and found acceptable by the onsite review functions. l

2. Shall become effective upon review and acceptance by the onsite
review function.

I
|

.

|

07018/0336Z 6.8-1 Amendment No.
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6.9 PROCESS CONTROL PROGRAM (PCP) |

A. The PCP shall contain the sampling, analysis, and formulation
determination by which solidification of radioactive wastes from 11guld
systems is assured.

B. The PCP shall be approved by the Commission prior to implementation.

C. Licensee initiated changes may be made to the PCP provided the change:

1. Shall be submitted to the Commission in the Radioactive Effluent
Release Report for the period in which the change was made and
shall contain:

a. Sufficiently detailed information to support the change;

b. A determination that the change did not reduce the overall
conformance of the solidified waste product to existing
criteria for solid wastes; and

c. Documentation that the change' has been reviewed and found
acceptable by the onsite review function.

2. Shall become effective upon review and acceptance by the onsite'
review function.

|

.

i
1

07028/03362 6.9-1 Amendment No.
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6.10 HAJOR CHANGES TO RADI0 ACTIVE WASTE TREATHENT SYSTEMS (LIQUID, GASEOUS SOLIO)

A. Licenses initiated major changes to the radioactive waste systems may
be made provided:

1. The change is reported in the Monthly Operating Report for the
period in which the evaluation was reviewed by the onsite review
function. The discussion of each change shall contain:

a. A summary of the evaluation that led to"the determination
that the change could be made in accordance with 10 CFR 50.59;

b. Sufficient detailed information to support the reason for the
change;

c. A detailed description of the equipment, components, and
- process involved and the interfaces with other plant systems;

.

d. An evaluation of the change which shows the predicted
f releases of radioactive materials in liquid and gaseous

effluents and (or quantity of solid waste that differ from
those previously predicted in the license application and
amendments);

e. A comparison of the predicted releases of radioactive
materials in liquid and gaseous effluents and in solid waste
to the actual releases for the period in which the changes
were made;

f. An estimate of the exposure to plant operating personnel as a
result of the change; and

g. Documentation of the fact that the change was reviewed and
found acceptable by the onsite review fun: tion.

2. The change shall become effective upon review and acceptance by
onsite revier function.

.

0703B/0336Z 6.10-1 Amendment No.
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TO FACILITY OPERATING LICENSE NO. OPR-29

QUAD CITIES STATION
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- 1.0 Objectives of the Environmental Protection Plan

The Environmental Protection Plan (EPP) is to provide for protection of

environmental values during ccqstruction and operation of the nuclear

facility. The principal objecttues of the EPP are as follows:

(1) Verify that the plant i.s operated in an environmentally acceptable manner,

as established by the FES and other NRC environmental impact assessments.

(2) Coordinate NRC requirements and maintain consistency with other Federal,

State and local requirements for environmental orotection.

(3) Keep NRC informed of the environmental effects of facility construction and ;

operation and of actions taken to control those effects.

|

|

|
Environmental concerns identified in the FES which relate to water quality

matters are regulated by way of the licensee's National Pollutant Discharge

Elimination (NPDES) permit, issued by the Illinois Environmental Protection

Agency.

.

|

0693B/0.322 1-1

1

1

, _ _ , . . , , , - . ~ _ - , - - . , , -



_

2.0 Consistency Requirements

2.1 Plant Design and Operation

The licensee may make changes in station design or operation or perform tests or

f experiments affecting the environment provided such changes, tests or experiments

do not involve an unreviewed environmental question. Changes in plant design or

operation or performance of tests or experiments which do not affect the

environment are not subject to this requirement. Activities governed by Section

2.3 are not subject to the requirements of this section.

lefore engaging in unauthorized construction or operational activities which may

affect the environment, the licensee shall prepare and record an environmental

evaluation of such activity.' When the evaluation indicates that such activity

involves an unreviewed environmental question, the licensee shall provide a

written evaluation of such activities and obtain prior approval from the NRC.

A proposed change, test or experiment shall be deemed to involve an unreviewed

environmental question if it concerns (1) a matter which may result in a

significant increase in any adverse environmental impact previously evaluated in

the final environmental statement (FES) as modified by staff's testimony to the

Atomic Safety and Licensing Board, supplements to the FES, environmental impact

appraisals, or in any decisions of the Atomic Safety and Licensing Board; or (2)

a significant change in effluents or power level (in accordance with 10 CFR Part

51.5(b)(2)) or (3) a matter not previously reviewed and evaluated in the

documents specified in (1) of this -

Subsection, which may have significant adverse environmental impact.

* Activities are excluded from this requirement if all measurable nonradiological
effects are confined to the on-site areas previously disturbed during site
preparation and plant construction.

06938/03322 2-1
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The licensee shall maintain records of changes in facility design or operation

and of tests and experiments carried out pursuant to this Subsection. These

records shall include a written evaluation.which provide bases for the

determination that the change, test, or experiment does not involve an unreviewed

environmental question.

2.2 Reporting Related to-the NPDES Permits and State Certifications

Violations of the NPOES Permit or the State certification (pursuant to Section

401 of the Clean Water Act) shall be reported to the NRC by submittal of copies

of the reports required by the NPDES Permit or certification. The licensee shall

also provide the NRC with copies of the res ts of environmental studies at the

same time they are submitted to the permitting agency. Changes and additions to

the NPOES Permit or the State certification shall be reported to the NRC within j

30 days following the date the change is approved. If a permit or certification,

in part or in its entirety, is appealed and stayed, the NRC shall be notified

within 30 days following the date the stay is granted.
!
l

|

The NRC shall be notified of changes to the effective NPDES Permit proposed by

the licensee by providing NRC with a copy of the proposed change at the same time

it is submitted to the permitting agency. The licensee shall provide the NRC a

copy of the application for renewal of the NPOES Permit at the same time the
!

application is submitted to the permitting agency. .

0693B/0332Z 2-2
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2.3' Changes Required for Compliance with Other Environmental-Regulations

Changes in plant design or operation and performance of tests or experiments

which are required to achieve compliance with other Federal, State, or local

environmental regulations are not subject to the requirements of Section 2.1.

.

O

I

I

'
i

i

.
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3.0 Environmen9al Conditions

3.1 Unusual or important Environmental Events

Any occurrence of an unusual or important event that indic.ites or could result in

significant environmental impact causally related to station operation shall be

recorded and promptly reported to the NRC within 24 hours followed by a written

report within 30 days. No routine monitoring programs are required to implement

this condition.

The written report shall (a) describe, analyze, and evaluate the event, including

extent and magnitude of the impact and plant operating characteristics, (b)

describe the probable cause of the event, (c) indicate the action taken to
|

correct the reported event, (d) indicate the c'orrective action taken to preclude |

repetition of the event and to prevent similar occurrences involving similar

components or systems, and (e) indicate the agencies notified and their

preliminary responses.

Events reportable under this subsection which also require reports to other

Federal, State or local agencies shall be reported in accordance with those

reporting requirements in lieu of the requirements of this subsection. The NRC

shall be provided a copy of such report at the same time it is submitted to the

other agency. -

The following are examples of unusual or important events: excessive bird

impaction events; onsite plant or animal disease outbreaks; mortality or unusual
l

occurrence of any species protected by the Endangered Species Act of 1973: I

unusual fish kills; increase in nuisance organisms or conditions; and

unanticipated or emergency discharge of waste water or chemical substances.

1
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TOTAL NUMBER OF PAGES LIST

SECTION CURRENT RETYPED

Operating License 7 6

Table of Contents vi vil

Index (Page) 9 not created
Definitions 5 6

1.1/2.1 11 plus 2 figures 17 plus 2 figures
1.2/2.2 3 4

3.0/4.0 3 2

3.1/4.1 14 plus 1 figure 17 plus i figure

3.2/4.2 20 plus 1 figure 35 including figure
3.3/4.3 11 17

3.4/4.4 3 plus 2 figures 5 plus 2 figures

3.5/4.5 19 plus 5 figures 26 plus 6 figures
3.6/4.6 21 plus 2 figures 45 including 3 figures
3.7/4.7 23 39
3.8/4.8 30 including 1 figure 39 including 1 figure
3.9/4.9 6 12

3.10/4.10 6 10

3.11/4.11 3 3

3.12/4.12 9 13
25.0 1

'

i

6.1 6 plus 3 figures 11 plus 3 figures
6.2 1 2

6.3 1 1 |

6.4 1 1

6.5 1 2

6.6 5 5

6.7 1 1

6.8 1 1

6.9 1 1

6.10 1 1

Appendix B ,

1.0 1 1
'

2.0 3 3

3.0 1 1

|

|

!
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TABLE OF CHANGES

PAGE CURRENT PAGE
_

RETYPED REASON

3 asociated 3 associated SPELLING

3 Cites 3 Cities SPELLING

111 Action to be Taken in the tv Reportable Event Action ACCURACY

Event of a Reportable
Occurrence in Plant Oper-
ation.

vi and vil an SPELLING

vi k vil kf ACCURACY

vi vil 3.6-2 Minimum Reactor Pres- ACCURACY
surization Temperature

1.0-2 RMB 1.0-2 RBM SPELLING

1.0-5 titles underlined / 1.0-6 titles not underlined or CONSISTENCY
capitalized capitalized

1.1/2.1-2 startup or run 1.1/2.1-3 Startup or Run CLARITY

1.1/2.1-2a Bases 3.2) 1.1/2.1-4 Bases 3.2). GRAMMAR

1.1/2.1-10 Isolation to Valve 1.1/2.1-15 Isolation Valve ACCURACY

1.1/2.1-10 lost 1.1/2.1-16 loss GRAMMAR

1.1/2.1-10 vacuum stop 1.1/2.1-16 vacuum, stop GRAMMAR

1.1/2.1-11 Reactors" General 1.1/2.1-17 Reactors", General CLARITY

1.1/2.1-2 USAS1 1.2/2.2-2 USASI ACCURACV

3.1/4.1-2 and 3.1/4.1-3 an GRAMMAR

3.1/4.1-3 SAP 3.1/4.1-5 SAR ACCURACY

3.1/4.1-3 modes in addition, 3.1/4.1-5 modes. In addition, CLARITY

3.1/4.1-7 is 3.1/4.1-10 in GRAMMAR
,

,

3.1/4.1-11 shroud 1 3.1/4.1/14 shroud. 1 CLARITY |

3.2/4.2-3 streamline 3.2/4.2-3 steamline SPELLING
f

3.2/4.2-5a initiates 3.2/4.2-6 initiate GRAMMAR

3.2/4.2-5a CONDITION 3.2/4.2-6 CONDITIONS ACCURACY

1125H/0384Z 1
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TABLE OF CHANGES

PAGE CURRENT PAGE RETYPED REASON

3.2/4.2-5a subsystems starts 3.2/4.2-7 subsystems, starts CLARITY

3.2/4.2-5a also Group 3.2/4.2-7 also. Group CLARITY

3.2/4.2-8 streamline 3.2/4.2-11 steamline SPELLING

3.2/4.2-10 Figure 4.2-2 3.2/4.2-13 Figure 4.2-1 ACCURACY

3.2/4.2-11 Hot Shutdown 3.2/4.2-16 Hot Standby ACCURACY

3.2/4.2-12 SGTS 3.2/4.2-17 SBGTS ACCURACY

3.2/4.2-12 presure 3.2/4.2-18 . pressure SPELLING

- 3.2/4.2-12 buses 3.2/4.2-18 buses. CONSISTENCY

3.2/4.2-13 (5) 3.2/4.2-18 [5] CONSISTENCY

3.2/4.2-14 NOTE 10 #'s in paren. 3.2/4.2-19 NOTE 10 #'s bracketed CONSISTENCY

3.2/4.2-14 Notes 3.2/4.2-20 Notes, CLARITY

3.2/4.2-14 GT/E 3.2/4.2-20 2, CLARITY

3.2/4.2-15 Note 10 #'s in paren. 3.2/4.2-21 Note 10 #'s bracketed CONSISTENCY

3.2/4.2-15 { 3.2/4.2-21 [ CLARITY

3.2/4.2-15 { (twice) 3.2/4.2-22 [ CLARITY

3.2/4.2/15b (1) 3.2/4.2-24 (1) CONSISTENCY

3.2/4.2-15c (2) 3.2/4.2-25 (2) CONSISTENCY

3.2/4.2-18 { (twice) 3.2/4.2-30 ( CLARITY !

3.2/4.2-18a { 3.2/4.2-31 [ CLARITY

|

3.2/4.2-19 failure 3.2/4.2-32 failure. CONSISTENCY

3.3/4.3-7 other 3.3/4.3-9 others GRAMMAR

3.3/4.3-7 inset 3.3/4.3-9 insert SPELLING

3.3/4.3-7 collect 3.3/4.3-10 collet SPELLING

1125H/0384Z -2-
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TABLE OF CHANGES

PAGE CURRENT PAGE RETYPED REASON

3.3/4.3-7 the 3.3/4.3-10 be SPELLING

3.4/4.4-3 3470 3.4/4.4-4 3,470 ACCURACY

3.4/4.4-3 4875 3.4/4.4-4 4,875 ACCURACY

3.5/4.5-3 test. 3.5/4.5-4 test CONSISTENCY

3.5/4.5-3 outage. 3.5/4.5-4 outage CONSISTENCY

3.5/4.5-9 in 3.5/4.5-13 to GRAMMAR

3.5/4.5-10 3.5.2 3.5/4.5-14 3.5-2 ACCURACY

3.5/4.5-11 CONDITION 3.5/4.5-15 CONDITIONS ACCURACY

3.5/4.5-11 Conditions 3.5/4.5-15 conditions CLARITY

3.5/4.5-11 additional 3.5/4.5-15 additionally GRAMMAR

3.5/4.5-12 subsystems 3.5/3.5-17 subsy, stem ACCURACY

3.5/4.5-14 assues 3.5/4.5-20 assures SPELLING

3.5/4.5-16 period caused 3.5/4.5-23 period is caused CLARITY

3.5/4.5-18 fati 3.5/4.5-25 falls GRAMMAR

3.6/4.6-2 3.6.1 (twice) 3.6/4.6-2 3.6-1 ACCURACY

3.6/4.6-2 lossened 3.6/4.6-3 loosened SPELLING

3.6/4.6-4a flow 3.6/4.6-8 flaw SPELLING

3.6/4.6-Sa excedes 3.6/3.6-12 exceeds . SPELLING

3.6/4.6-Sa UPSCALE (twice) 3.6/4.6-12 Upscale (twice) CONSISTENCY

3.6/4.6-Sa 1 (twice) 3.6/4.6-13 I ACCURACY

3.6/4.6-5b 3.6.1.2 3.6/4.6-12 3.6.I.2 ACCURACY

3.6/4.6-5b 4.6.1.2 3.6/4.6-12 4.6.1.2 ACCURACY

3.6/4.6-7 4.6.1.5.a 3.6/4.6-14 4.6.1.5.a ACCURACY

\
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TABLE OF CHANGES
,

l
1

PAGE CURRENT PAGE RETYPE 0 REASON '

|

3.6/4.6-8 3.6.1 3.6/4.6-17 3.6-1 ACCURACY I

3.6/4.6-9 3.6.1 3.6/4.6-17 3.6-1 ACCURACY

3.6/4.6-9 4.6.2 3.6/4.6-17 4.6-2 ACCURACY

3.6/4.6-12 Code. Rules for 3.6/4.6-22 Code, Rules for ACCURACY

3.6/4.6-15b stream (twice) 3.6/4.6-28 steam SPELLING

3.6/4.6-15c stream (twice) 3.6/4.6-29 steam SPELLING

3.6/4.6-15g Fig. 3.6.1 3.6/4.6-33 Fig. 3.6-1 ACCURACY

3.6/4.6-17 at once 3.6/4.6-35 at least once CLARITY

3.6/4.6-19 20-in 3.6/4.6-38 20-in. CONSISTENCY.

3.6/4.6-21 Line Group 3.6/4.6-41 Line-Group CONSISTENCY

3.6/4.6-21a Table 4.6.2 3.6/4.6-43 Table,4.6-2 ACCURACY

NO PAGE 3.6-1 3.6/4.6-44 3.6-2 ACCURACY

DESIGNATED

3.7/4.7-2 cool-down 3.7/4.7-2 cooldown CLARITY

3.7/4.7-2 Submergence (twice) 3.7/4.7-2 submergence CLARITY

3.7/4.7-4 HGl-220-2 MO 3.7/4.7-5 H01-220-2, H0 CLARITY

3.7/4.7-6 pressure-suppression 3.7/4.7-8 pressure suppression ACCURACY

3.7/4.7-6a 3.7.A.5(b) 3.7/4.7-11 3.7.A.5.b ACCURACY

3.7/4.7-7 7. 3.7/4.7-12 deleted NOT REQUIRE 0

3.7/4.7-7a (110% on 3.7/4.7-13 (110%) on ACCURACY

3.7/4.7-7b maintence 3.7/4.7-14 maintenance SPELLING

3.7/4.7-7b (210% on 3.7/4.7-14 (110%) on ACCURACY

3.7/4.7-7b 1. Postmaintenance 3.7/4.7-14 3. Postmaintenance ACCURACY

!

1
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TABLE OF CHANGES

PAGE CURRENT PAGE RETYPED REASON

3.7/4.7-7c particulates 3.7/4.7-16 particulate GRAMMAR

3.7/4.7-11 changes 3.7/4.7-21 chances ACCURACY

3.7/4.7-11 control worth 3.7/4.7-21 control rod worth CLARITY
,

3.7/4.7-11 adsorb 3.7/4.7-21 absorb ACCURACY

3.7/4.7-11 minimum of 3.7/4.7-21 minimum or SPELLING

3.7/4.7-13 The Laboratory 3.7/4.7-25 The charcoal... Laboratory INADVERTENTLY

& 14 REMOVED WHEN
AMENDMENT 96
NAS ISSUED.

3.7/4.7-14 "Quad... Analyses" 3.7/4.7-26 ' Quad... Analyses' CONSISTENCY

3.7/4.7-17 Closed to 3.7/4.7-30 closed to ACCURACY

3.7/4.7-17 circum-ference 3.7/4.7-30 circumference SPELLING

3.7/4.7-20 (min.) (twice) 3.7/4.7-33 deleted CONSISTENCY

3.7/4.7-22 Steamline 3.7/4.7-38 steamline CONSISTENCY

3.7/4.7-33 (sec.) (twice) deleted CONSISTENCY

3.8/4.8-1 measurements radioactive 3.8/4.8-1 measurements of radioactive GRAMMAR

3.8/4.8-6 3.8.H 3.8/4.8-8 3.8.A.7 ACCURACY

3.8/4.8-6 31 days: 3.8/4.8-8 31 days, ACCURACY
l

3.8/4.8-9 vacuum shall 3.8/4.8-13 vacuum pump shall ACCURACY ;

3.8/4.8-11 report 3.8/4.8-15 Report CONSISTENCY

3.8/4.8-12 with 30 days 3.8/4.8-16 within 30 days ACCURACY l

!

3.8/4.8-14a absorbers 3.8/4.8-19 adsorbers ACCURACY

3.8/4.8-14a 2. 3.8/4.8-20 2) CONSISTENCY

3.8/4.8-14a absorber 3.8/4.8-20 adsorber ACCURACY

3.8/4.8-14b absorber 3.8/4.8-20 adsorber ACCURACY ,

* ~
'.- ..?
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TABLE OF CHANGES

PAGE CURRENT PAGE RETYPE 0 REASON

3.8/4.8-14b absorber (twice) 3.8/4.8-21 adsorber ACCURACY

3.8/4.8-15 no title 3.8/4.8-22 Title added CLARITY

3.8/4.8-16 3.8/4.8.A.5. 3.8/4.8-24 3.8/4.8.A.5 CONSISTENCY

3.8/4.8-17 3.8/4.8.8.2 3.8/4.8-24 3.8/4.8.8.2 CONSISTENCY

3.8/4.8-17 Section II.A. of 3.8/4.8-24 Section II. A of CONSISTENCY

3.8/4.8-18 3.8/4.8.0.1 3.8/4.8-25 3.8/4.8.0.1 CONSISTENCY

3.8/4.8-18 3.8/4.8.0.6 3.8/4.8-25 3.8/4.8.0.6 CONSISTENCY

3.8/4.8-18 liter / year 3.8/4.8-25 liters / year GRAMMAR

3.8/4.8-18 3.8/4.8.0.7 3.8/4.8-26 3.8/4.8.0.7 CONSISTENCY

3.8/4.8-19 3.8/4.8.C. 3.8/4.8-26 3.8/4.8.C CONSISTENCY

3.8/4.8-19 3.8/4.8.E. 3.8/4.8-26 3.8/4.8.E CONSISTENCY
,

3.8/4.8-19 3.8/4.8.F. 3.8/4.8-26 3.8/4.8.F CONSISTENCY

3.8/4.8-19 section F preceded E 3.8/4.8-26 section E precedes F CLARITY

3.8/4.8-19 filtrations unit 3.8/4.8-26 filtration unit ACCURACY

3.8/4.8-20 title not underlined 3.8/4.8-27 title underlined CONSISTENCY

3.8/4.8-20 uti 3.8/4.8-27 Cl ACCURACY

3.8/4.8-20 SR(twice) 3.8/4.8-27 Sr ACCURACY

3.8/4.8-21a uC1/mi 3.8/4.8-29 pCi/ml ACCURACY

3.8/4.8-21a abd 3.8/4.8-29 and SPELLING

3.8/4.8-22 Table 4.8-3 3.8/4.8-30 Table 4.8-3 CONSISTENCY

3.8/4.8-22 ucl/ml 3.8/4.8-30 Ci/ml ACCURACY

3.8/4.8-24 Table 4.8-4 3.8/4.8-32 Table 4.8-4 CONSISTENCY

3.8/4.8-24 column titles completely 3.8/4.8-32 column titles not com- ACCURACY

underlined pletely underlined

1125H/0384Z -6-
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TABLE OF CHANGES

PAGF. CURRENT PAGE RETYPE 0 REASON

3.8/4.8-25 column titles completely 3.8/4.8-33 column titles not com- ACCURACY

underlined pletely underlined

3.8/4.8-26 column titles completely 3.8/4.8-34 column titles not com- ACCURACY

underlined pletely underlined

3.8/4.8-27 Table 4.8-5 3.8/4.8-35 Table 4.8-5 CONSISTENCY

3.8/4.8-28 Titles not underlined 3.8/4.8-36 Title Underlined CONSISTENCY

3.8/4.8-30 Figure 4.8.1 3.8/4.8-39 Figure 4.8-1 CONSISTENCY

3.9/4.9-2 cells to 3.9/4.9-3 cell to GRAMMAR

3.12/4.12-1 3.12-1; 3.12/4.12-1 3.12-1: CONSISTENCY

3.12/4.12-2 times with; 3.12/4.12-2 times with: CONSISTENCY

3.12/4.12-2 24 hours; 3.12/4.12-4 24 hours: CONSISTENCY

3.12/4.12-3 back up fire 3.12/4.12-5 backup fire ACCURACY

3.12/4.12-4 stand by level 3.12/4.12-5 standby level ACCURACY

3.12/4.12-4 Table 3.12.3 3.12/4.12-6 Table 3.12-3 ACCURACY

3.12/4.12-4 barrier 3.12/4.12-7 barriers GRAMMAR

3.12/4.12-4 inspection; 3.12/4.12-7 inspection: CONSISTENCY

3.12/4.12-5 verifying; 3.12/4.12-9 verifying: CONSISTENCY

3.12/4.12-6 CONDITION 3.12/4.12-10 CONDITIONS ACCURACY

3.12/4.12-6 REQUIREMENT 3.12/4.12-10 REQUIREMENTS ACCURACY |

5.0-1 Titles not capitalized 5.0-1 & 2 Titles capitalized and FORMAT ,

nor underlined underlined j

6.1-1 ADMINISRATIVE 6.1-1 ADMIN:STRAf!VE SPELLING I

6.1-1 a least 6.1-1 at least SPELLING

6.1-1 5 member 6.1-1 5 members GRAMMAR

6.1-1 supervisor 6.1-1 Supervisor CONSISTENCY

6.1-2 shall (1) 6.1-2 shall: (1) CONSISTENCY

6.1-2 posses 6.1-2 possess SPELLING
|
|
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TABLE OF CHANGES
t

PAGE CURRENT PAGE RETYPED REASON

6.1-2 function (4) 6.1-2 function, (4) CONSISTENCY

6.1-3 at least 6.1-4 at least CLARITY
~

6.1-5 directions, 6.1-8 directions; CONSISTENCY

6.1-5 posses 6.1-8 possess SPELLING

6.1-5 investigative 6.1-8 Investigative CONSISTENCY

6.1-6 area of 6.1-9 areas of GRAMMAR

6.1-6 Manager shall 6.1-10 Manager, shall GRAMMAR

. 6.2-1 6.2-A 6.2-2 6.2.A ACCURACY*

6.3-1 6.2.A. 6.2-2 6.2.A CONSISTENCY

6.5-1 years. 6.5-1 years: CONSISTENCY

6.5-1 plant. 6.5-1 plant: CONSISTENCY ,

6.5-1 all items followed by 6.5-1 & 2 all items followed by CONSISTENCY
periods or colons semi-colons

6.6-2 station utility 6.6-1 station, utility CLARITY

6.6-2 report 6.6-2 reports GRAMMAR

6.6-3 As assessment 6.6-3 An assessment GRAMMAR

i

6.8-1 title not capitalized 6,8-1 title capitalized CONSISTENCY

6.9-1 title not capitalized 6.9-1 title capitalized CONSISTENCY

6.10-1 title not capitalized 6.10-1 title capitalized and not CONSISTENCY

but underlined undarlined. ,

i
|

l
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ATTACHMENT 3

BASIS FOR SIGNIFICANT HAZARDS CONSIDERATION
Retype of the Quad Cities Unit 1 Tech Specs, Appendix A to

DpR-29, pps i thru 3-1, inclusive

To improve the clarity of the Quad Cities Unit 1 Technical
Specifications, they have been retyped and Commonwealth Edison requests that

,

they be reissued in their enterity as an amendment to Facility operating
License DpR-29.

The retyped Unit one Technical Specifications involve such changes as
those made to improve grammar, correct typographical errors, and improve the
legibility of the current specifications. Additionally, the Unit I retype is
able to benefit from todays improved Word processor capability.

Attachment 2 identifies all changes made (due to spelling, grammar,
clarity, consistency, accuracy and improved word processor capability) to the
retyped Technical Specifications. The attachment also identifies the changes
made to the page number designations of each section of the specifications as
a result of the retype. The number of pages in each section is now different
because of the utilization of a word processing system to retype the Technical
Specifications.

No changes have been made which are technical in nature; as a result,
the amendment may be considered to be administrative in nature.

These changes have been reviewed by Commonwealth Edison and we believe
that they do not present a Significant Hazards Consideration. The basis for
our determination is documented as follows:

i

BASIS FOR NO SIGNIFICANT HAZARDS CONSIDERATION

|
Commonwealth Edison has evaluated this proposed amendment and |

determined that it involves no significant hazards consideration. In j
accordance with the criteria of 10 CFR 50.92(c), a proposed amendment to an
operating license involves no significant hazards considerations if operation
of the facility, in accordance with the proposed amendment, would not:

1) Involve a significant increase in the probability or consequences of an
accident previously evaluated because:

(a) This amendment does not change the content of the current approved
Technical Specifications. This amendment is administrative in nature 1

and is merely sought to improve the clarity and legibility of the
Unit 1 Technical Specifications.

I,

_ _ - _ _ _ - _ _ _ - _ - - - _ _ _ _ _ _ _ - _ _ _ _ - _ _ - _ _ _ _ - - _ _ _ _ - _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ - _ _ _ _ _ _ _ _ _ - _ - _ - .
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Therefore, these changes do not significantly increase the probability
increase the probability or consequences of previously evaluated accidents.

2) Create the possibility of a new or different kind of accident from any
accident previously evaluated because:

(a) The proposed amendment contains no content changes of currently
approved Unit 1 DPR-29 Technical Specifications. An administrative
change does not create the possibility of a new or different kind of
accident from any previously evaluated.

3) Involve a significant reduction in the margin of safety because:

(a) The proposed amendment is merely a retyped version of the current,
NRC approved Unit One DPR-29 Technical Specifications. There are no
technical changes associated with this amendment and it is considered
to be administrative in nature. Therefore, the margin of safety is
unaffected as a result of this change.
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