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3.1 LIMITING CONDITIONS FOR QPERATION 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

minimize the energy which must be adsorbed and prevent criticality following a loss-of-coolant
acciagent.

This specification provides the limiting conditions for cperation necessary to precerve 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 dual 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 subchanne)
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 input 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 4 trip on both systems is required to produce a reactor scram,

This system meets the requirements of the [EEE 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 scrammming 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 and #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 channel.
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.

Pressure sensing of the drywell is provided to detect a loss-of-coolant accident 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 scram is provided at the same setting as the
emergency core cooling system (ECCS) initiation to minimize the energy which must be accommondated during a
loss-of-coolant accident and to prevent the reactor from going critical following the accident
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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 gallons 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. Ouring normal operations, the discharge volumes are empty; however, should
either volume fill with water, the water discharged to the piping from 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 installed in both volumes which will alarm and scram the Reactor when
the volume remaining in either instrument volume is approximately 40 gallons. For diversity of level
sensing methods that will ensure and provide a scram, both differential pressure switches and thermal
switches have been incorporated into the desi?n and logic of the system. The setpoint for the scram
signal has been chosén on the basis of providing sufficient volume remaining to accommodate a scram even
with 5 gpm leakage per drive into 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.

3.1/4.1-2a
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Loss of condensate vacuum occurs when the condenser can no longer handle 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 stcp and bypass valves causes a pressure transient,
neutron flux rise, and an incrcase 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. e turbine stop valve
closure scram function alone is adequate 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, and bypass closure at 7 inches Hg vacuum.

High radiation levels in the main steamline tunnel above inat 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 the source of such
radiation to the extent necessary to prevent excessive turbine contamination. Discharge 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 of f-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
steamiine isolation valve closure scram are bypassed. This bypass has been provided for flexibility
during startup and to allow repairs to be made to the turbine condenser. While this bypass is in effect,
protection is provided against pressure or flux increases by the high-pressure scram and APRM 15% scram,
respectively, which are effective in this mode.

If the reactor were brought to a hot standby condition for repairs to the turbine condenser, the main
steamline isolation valves would be closed. No hypothesized single 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 ranges (reference SAR Section 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 IRM is required in the Refuel and Startup/Hot Standby
modes. In addition, protection is provided in this range by the APRM 15% scram as discucsed in the bases
for Specification 2.1. In the power 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 APRM's cover only the
intermediate and pcwer range, the IRM's provide adequate coverage in the startup and intermediate range.

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

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

3.1/4,1-3
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to an out-of-1imits irput. This type of failure for analog devices is a rare occurrence d is detectable
Dy an operator who observes that on signal 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 tham periodical 1y.

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 predicated to have an unsafe
failure rate of less than 20 X 1070 fail our. The bistable trip circuits are predicated to have
an unsafe failure rate of less than 2 X 107° failures/hour. Considering the 2-hour monitoring interval
for the analog devices as assumed above and a weekly test interval for the bistable trip circuits, the
design reliability goal of 0.99999 is attained wity ample margin.

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 instrurentation systen. Therefore, significant data on the failure rates for the
bistable devices shouid be accumulated rapidly.

The frequency of calibration of the APRM flow biasing network has been established at each refueling
outage. The flow biasing network is functionally tested at least once per month and, in addition, cross
calibration checks of flow irput to the flowbiasing network can be made during the functional test by
direct metor reading (IEEE 279 Standard for Nuclear Power Plant Protection Systems, Section 4.9, Septetber
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 ARM's, resulting in a half scram and rod block condition, Thus, if
the calibration were performed during operation, flux shaping would not be possible. Based on experience
at other generating stations, drift of instrument such as those in the flow biasing network is not
significant; therefore, to avoid spurious scrams, a calibration frequency of each refueling outage is
established.

Reactor low water level instruments 2-263-57A, 2-263-578, 2-263-58A, and 2-263-588 have been modif ied to
be an analog trip systam. 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 instrurent loops of the analog trip system, including reactor low water level, has
been established in Licensing Topical Report NEDO-21617-A (Decenber 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 per operating cycle.

Group 3 devices are active only during a given portion of the operational cycle. For example, the IRM is

ative during startup and inactive during ful 1-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 instrurent.

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

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

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

3.1/4.1-6
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Experience with passive type instrurents in Commorwealth Edison generating stations and substations
indicates that the specified calibrations are adequate. For those devices which employ amplifiers, etc.
drift specifications call for drift to be less than 0.4%fmonth i.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 proximately
constant rate. Changes in power distribution and electronic drift also require compensation. This
corpensation is accamplished by calibrating the ARM system every 7 days using heat balance data and by
calibrating individual LPRM's at least every 1000 equivalent full-power hours using TIP traverse data.
Calibration on this frequercy assures plant operation at or below thermal limits.

A comparison of Tables 4.1-1 and 4.1-2 indicates that same instrument chamnels have not been included in
the latter table. These are mode 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 scram functions are sinple onoff switches,
hence calibration is not applicable, i.e., the 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 tark. Based on the above, no calibration is required for these instrument channels.

The MFLPO shall be checked once per day to determine if the APRM scram requires adjustment. This may
normally be done by checking the LARRM readings, TIP traces, or process computer calculations. Only a
snall nutber of control rods are moved daily, thus the peaking factors are not expected to change
significantly and a daily check of the MFLPD is adequate. ,

References

1. L. M. Jacobs, "Reliability of Engineered Safety Features as a Function of Testing Frequency”, Nuclear
Safety, Wl. 9, to. 4, pp. 310-312, Ly - Ausgust, 1968,

2. Licensing Topical Report NEDO-21617-A (December 1978).
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Minimum Number
of Operable or

Tripped Instrument

Channels pe

Irip sttemr”

1
1

~n N

~N

NN NN

(per bank)

TABLE 3.1-1

Irip Function
Mode Switch in shutdown
Manual scram

IRM
High flux
Inoperative

APRM(3)
High flux (15% scram)
Inoperative

High water level 19 scram
discharge volumel

High-reactor pressure
High-drywell prcsSure(S)
Reactor low water level

Turbinf Sondenser Tow
vacuum 7

reaisaige v

Main stenmlinf }solatfon
valve closurel’

3.1/4,1-8

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS REFUEL MODE

Trip Level Setting

£120/125 of full scale

Specification 2.1.A.2
$ 40 gallons per bank

<€ 1060 psig
€ 2 psig
2 8 inches(8)

2 2] inches Hg vacuum

£ 7 X normal full power
background

€ 10% valve closure

Action(

~N



TABLE 3.1-2

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS STARTYP/HLT STANDBY MODE

Minimum Number

of Operable or
Tripped Instrument
Channels per

Trip Systemi!)

(per bank)

Trip Function

Mode Switch in shutdown
Manual scram

IRM
High flux

Inoperative
APRM(3)
High fiux (15% scram)
Inoperative
High-reactor pressure
High-drywell pressure(5)
Reactor low water level

High water level )y scram
discharge volumel

Turbin ondenser low
vacuunt7$

ity v

Main stoanlinr ’sclation
valve closurel”

3-‘/‘.‘-9

Trip Level Setting

£120/125 of full scale

Specification 2.1.A.2

£ 1060 psig

£ 2 psig

2 8 inches(8)

& 40 gallons per bank

2 21 inches Hg vacuum
€7 X normal full power

background

€ 10% valve closure

Action(Z)




Minimm Husber
of Operable or
Tripped Instrument

01544

TABLE 3.1-3

Icip Function
Mode Switch in shutdown
Manual scram

High flux (flow biased)
Inoperative
Downscale''!)

High~reactor pressure
High-dryws!! pressure
Reactor low water level

High-water lavel in scram
discharge volume

Turbine condenser |ow
veacuum

Main stemmiine high
rediation!!2

Main steamiine isolation
valve c!m“’

Turbine control valve fast
clm(”

Turbine stop valve
clm(”

Turbine ENC control fluid
| ow mm(”

3.1/74.1-10

REACTOR PROTECTIOM SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS RUM WO0E

ri | Sett!

Specification 2.1.A.1

> 3/125 of full scale

< 40 gallons per bank

> 21 inches Hg vacuum

<7 X normal full powsr
background

< 108 valve closure

> 408 turbine/ ator
load mismateh 10

< 10% valve closure

> 500 psig

AorB
Aor B
AorB

Aor C

Aor C
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TALLE 4.1-1
S(RAM INSTRUMENTATION AND LOGIC SYSTEMS FUNCT IONAL TESTS

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

Instrurent _(hanne | Goup(3)  Functional Test(7) Minimum Frequency(4)
Mode switch in shutdown A Place mode switch in Each refueling outage
shutdown
Marual scram A Trip channel and alarm Every 3 months
IRM
High flux c Trip channel and alam (5) Before each startup and
. week 1y duri
r!fm]ing(ﬁ
Inoperative C Trip channel and alarm Before each startup and
mly during refueling
APRM
High flux - Trip output relays(5) Once each week
Inoperat ive B Trip output relays Once each week
Downscale B Trip output relqysfg (nce each week
High flux 15 C Trip output relays(> Before each startup and
weex |y du-is-g
r!eﬂ:ling(6
High reactor pressure A Trip channel and alarm (n
High drywel] pressure A Trip chanre ) and alarm (1)
Reactor low water level(2) B (8) (m
High water level in scram9) A Trip channel and alarm Every 3 months
discharge volume (thermal and
dp switches)
Turbine condenser low vacuum A Trip channel and alarm 1))
Main steamline high radiation(2) B Trip channe and alarmi5) Once each week
Main steamline isolation valve A Trip channe] and alarm (n
¢ losure
Turbine control valve fast A Trip channel and alam (1)
closure
Turbine stop valve closure A Trip charnel and alam (M)
Turbine EHC control fluid low pressure - Trip channel and alarm (1)
30 ]/4; ]“2
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TARLE 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 X 105;
thereafter, according to Figure 4.1-1 with an interval not less than 1 month nor more than 3 months.
The campilation of instrument failure rate data may include data obtained from other boiling water
reactors for which the same design instrument operates in an enviromment similar to that of
Quad-Cities Units 1 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 included in the bases of this specification.

4. Funclional tests are not required when the systems are not required to be operable or are tripped. If
tests are missed, they shall be performed pricr to retuming the systems to an operable status.

5. This instrumentation is exenpted from the instrument functional test definition (1.0 Definition F).
This instrurent functional test will consist of injecting a simulated electrical signal into the
measurement chamels.

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 in 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 testea using an electronic calibrator

during the three month interval test. A water colum or equivalent will be used to test the dp
switches.

30 ]/4. ]"]3
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TAALE 4.1-2

SCRAM INSTRUMENT CAL IBRAT ION
MINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANMELS

Instrurent Chamnel Gropll)  Ccalibration Standard(5) Minimum Frequency(2)
High flux IRM C Comparison to APRM after Every camolled
heat balance shutdown
High flux ARM
Qutput signal B Heat balance Once every 7 days
Flow bias B Standard pressure and Refueling outage
voltage source
LARM g(6) Using TIP system Every 1000 equivalent
full power hours
High reactor pressure A Standard pressure source Every 3 months
High drywell pressure A Standard pressure source Every 3 months
Reactor low water level B Water level (7)
Turbine condenser .lov vacuum B Standard vacuum source Every 3 months
Main steamline high radiation B Ppwo;r”te radiation Refueling outage
source!
Turbine EHC control fluid A Pressure source Every 3 months
Low pressure
High water level in scram A Water level Refueling Outage

discharge volume (dp only)

Notes:

1. A description of the three groups is included in the bases of this specification,

2. Calibration 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.

3. A current source provides an instrument channel aligmment every 3 months,

4. Maximum calibration frequency need not exceed once per week.

5. Response time is rot part of the routine instrument check and calibration but will be checked every

refueling outage.

6. [bes not provide saram function.
7. Trip units are calibrated morthly concurrently with functional testing. Transmitters are calibrated
once per operating cycle.

3.1/4.1-14
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Uptimizing each channel independently may not truly optimize the system considering the overall rules of
system operation. However, true system optimization is a camplex problem. The optimums are broad, not
sharp, and optimizing the individual channels is generally adequate for the systam.

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 of Figure 4.2-2, which assures
that a chanrel has a failure rate of 0.1 X /our and 0.5 hour is required to test it. The
unavailability is a minimum at a test interval i, 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 sinplest 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. MNote 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. MNote that the minimum occurs at about 40,000 hours,
much longer 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 full advantage of the redundant channel. Bypassing 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 channel be bypassed, tested, and restored. This is shown by curve 4.
Mote that there is not true minimum. The curve does have a definite knee, and very little reduction in
system unavailability is achieved by testing at a shorter interval than camputed by the equation for a
single chanel.

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 chamnels 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 ervor.

The conclusions to be drawn are these:
a. A one-out-of-n system may be treated the same as a single channel in terms of choosing a test interval.
b. More than one channe] should not be bypassed for testing at any one time.

Reactor water level instrurents 2-263-73A & B, HPCI high steam flow instruments 2-2389%-D, and HPCI steam
line low pressure instruments 2-2352 & 2353 have been modified to be analog trip systams. 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 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 per 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 systams. The bases
given above for the rod blocks apply here also and were used to arrive at the functional testing frequency.

3.2/4.2-10
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Bases on experience at Dresden Unit 1 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 “ogic system, and
the discussion above applies to it also.

The instrumentation which is required for the postaccident 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 systams.

References

1. B. Epstein and A. Shiff, “Improving Availability and Readiness of Field Equipment Through Periodic
Inspection®, URL-50451, Laurence Radiation Laboratory, p. 10, Equation (24), July 16, 1968.

3.2/4.2-10a
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Minimum Number of Operable
or Tripped Instrument
Channels per Trip System(!)

2(5)(86)
2(5)

1 (per ba;u)

NOTE:

1. For the Startup/Hot Standby and Run positions of the reactor
operable or tripped trip

TABLE 3.2-3

INSTRUMENTATION THAT INITIATES ROD BLOCK

APRM upscale (flow bias)(7)
APRM upscale (Refuel and
Startup/MHot Standby mode!
APRM downscalel’)

Rod block monitor upscale
(flow bias)(7)

Rod block monitor downscalel?)

IRM downscalel(3) (8)
IRM upscatel8)

SRM™ ¢¢tof§yr not in Startup
position

1R det!fggr not in Startup
position

SRM upscale
SRM downscalel9)

High water level in scram
discharge volume (SDV)

SOV high water level scram
trip bypassed

systems for each function except the SKM rod blocks.
downscale need not be operable in the Run position, APRM downscale,
downscale need not oe operable in the Startup/Hot Standby mode.
less than 30% rated therma) power,

that a limiting control rod pattern does not exist.
system, if the first column cannot be met for one of

to 7 days provided that during that time the operable

thereafter; if this condition lasts longer than 7 da
cannot be met for both trip systems, the systems sha

One chann:) may be bypassed

Instrument

4 [0.58Wp + 50) _FRp

n

12/125 full scale

2 3/125 full scale
¢ 0.65wp + a2 (2)

2 37125 ful) scale
2 3/125 full scale
€ 1087125 full scale

Trip Level Settin

(2)
MFLPD

2 2 feet below cor~ center line

2 2 feet below core center line

2 105 counts/sec
2 102 counts/sec

< 25 gallons (per bank)

NA

mode selector switch, there shall be two

IRM upscale and IRM

APRM upscale (flow biased), and RBM
The RBM upscale need not be operable at
above 30% rated therma! power provided

For systems with more than one channel per trip

the two trip systems, this condition may exist for un
system is functionally tested immediately and daily
S the system shall be tripped.
1 be tripped.

3.2/0.2-14
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TABLE 3.2-3 (Cont'd)

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

IRM downscale may be bypassed when it is on its lowest range.
This function is bypassed when the count rate is 2 100 cps.

One of the four SRM inputs may be bypassed.

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

Not required to be operable when performing low power physics tests at atmospheric pressure during or
after refueling at power levels not to exceed 5 MWt.

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

This trip is bypassed when the SRM is fully inserted.

3.2/4.2-14a



QUAD-CITIES
0PR-30

TALE 4.2-1
MINIMUM TEST AND CALIBRATION FREQUENCY FUR OORE AND

CONTAINVENT COOLING SYSTEMS INSTRUMENTATION, ROD BLOXS, ANG ISQLATIons(7)

Instrurent Channel
ECCS L strumentation

1. Reactor Tow-low water level
2. Drywell high pressure
3. Reactor low pressure
4. (ontairment spray interlock
a. 2/3 core height
b. (ntainment pressure
5. Low-pressure core cooling
pump discharge
6. Undervoltage 4-KV essential
7. [Degraded voltage
4KV essential busses

Rod Blocks

1. APRM downscale

2. ARM flow variable

3. IRM upscale

4, IRM downscale

5. RBM upscale

6. RBM downscale

7. SRM upscale

8. SRM detector not in startup
position

9. IRM detector not in startup
position

10. SRM downscale

11. High water level in scram
discharge volume (SOV)

12. SV high level trip
bypassed

Main Steamline Isolation

1. Steam tunnel high tenperature
2. Steamline high flow

3. Steamline low pressure

4. Steamline high radiation

5. Reactor low low water level

RCIC Isolation

1. Steamline high flow

2. Turbine area high tewperature
3. Low reactor pressure

0153H

Tstiz?m

(1)
(1
(M
(1) (10)
1)
1)

nefueling

outage
Refueling outage (8)

(1) (3)
(1 (3)
(5) (3)

(5) (3)
(5) (3)

(5)

(5) (3)
Once/3 months

Refueling outage

Iﬁ;ueling outage
)

(1) (4)
(1) (10)

'(Lfnce’? months (9)
ueling outage
Once/ 3 months

3.2/42/%6

Galibration (2)

Once/3 months
Once/3 months

Once/3 months

(10)
Once/3 months
Once/3 months

Refueling outage
Refueling outage

Once/3 months
Refueling outage
(5) (3)

(5) (3)

Refueling outage
Once/3 months

(5) (3)
(6)

(6)

(5) (3)
Mot applicable

Not applicable

Refueling outage
Once/3 months

Once/3 months

Refueling outage
(10)

Once/3 months (9)

Refueling outage
Once/3 months

Instrurent (heck ()

Once/day
None
None
None
None
None

Nore
Oncefmonth

§ 33 § §38833%%

Once/day
Nore

(nce/day
Orce/day

None
Nore
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TALE 4.2-1 (Cont'd)

Instrument

chtignal ”
Instrument_(hannel Test\2 Calibration (2) Instrunent_(heck (2)
HPCI Isolation
1. Steamline high flow (1) (9) (10) (9) (10) Nore
2. Steamline area high tawperature Refueling outage Refueling outage None
3. Low reactor pressure (M) (1) (10) Nore

Reactor Building Ventilation System Isolation and SEGTS Initiation

1. Refueling floor radiation monitors (1) Once/3 months Once/day
Steam Jet Air Ejector Off-Gas Isolation

1. Off-gas radiation monitors (1) @) Refueling outage Once/day
Contro] Room Ventilation System Isolation

l -
2.
3.
4'

Reactor low water level (1) Once/3 months Once/day
Drywell high pressure (1 Once/3 months None
Main steamline high flow (1) Once/3 months Once/day
Ventilation exhaust duct (n Once/3 months Once/day
radiation onitors

Notes:

].

2.

3.

4.

S.

01534

Initially once per month until exposure hours (M as defined on Figure 4.1-1) are 2.0 X 105;
thereafter, according to Figure 4.1-1 with an interval not less than 1 month nor more than 3 months.
The carpilation of instrument failure rate data may include data obtained from other boiling water
reactors for which the same design instrument operates in an erwironment similar to that of
Quad-Cities Uhits 1 and 2.

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

This instrumentation is excepted fram the functional test definition. The functional test shall
consist of injecting a simuiated electrical signal into the measurement channel.

This instruvent channe] is excepted fram the functional test definitions and shall be calibrated using
simulated electrical signals once every 3 months.

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.

3.2/4.2-17



QUAD-CITIES
DPR-30
Notes: (Cont)
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 systams.

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 _t _ 10 seconds shall be performed during each
refueling outage.

10. Trip units are functionally tested monthly. A calibration of the trip unit is to be performed
concurrent with the functional testing. Transmitters are calibrated once per operating cycle.

3.2/4.2-17a
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ATTACHMENT 3

Evaluation of Significant Hazards Consideration

Description of Amendment Request

This amendment request reflects changes to the scram
discharge system and revision of the calibration/functional test
requirements for specific instrumentation which is being converted
into analog trip system.

Subsequent to a failure of 76 of 185 control rods to fully
insert at Browns Ferry Unit 3 in response to a manual scram signal,
the Commission had embarked on an indepth review of the BWR control
rod drive system which identified a number of design issues
requiring both short and long term corrective measures. On October
1, 1980 letters were sent to 211 BWR licensees requesting
commitments to reevaluate the present scram system and modifying it
as necessary to meet both the design and performance criteria as
developed by the BWR Owners Subgroup. Accordingly, a Confirmatory
Order was written June 24, 1983 for Quad Cities Unit 2 regarding a
schedule for implementation of the long term corrective actions.
That Confirmatory Order also provided model technical specification
changes. Based on our final design and upon a review of the model
technical specifications, Commonwealth Edison is proposing a number
of changes to Appendix A of the Technical Specification for Quad
gigies Unit 2 in accordance with the forementioned Confirmatory

rder.

As for the other changes, in order to comply with the
Environmental Qualification Electrical Equipment Rule, Quad Cities
Unit 2 will replace certain equipment with a new analog trip
system. The proposed changes provide for a channel calibration
frequency of once per operating cycle for the transmitter. The NRC
has found this calibration frequency acceptable per NED0O-21617-A and
a similar change has been approved for use at Quad Cities Unit 1.

Basis for Proposed No Significant Hazards Consideration Determination

The Commission has provided guidance concerning the
application of standards for determining whether a significant
hazards consideration exists by providing specific examples in 48 FR
14870.

The SDV modification installed additional equipment and

instrumentation for which we have proposed specific surveillance
requirements. Accordingly, we believe the changes proposed for the
SDV modification is encompassed by example (ii) in 48 FR 14870

because of the additional limitations and restrictions that will be




added by the SDV portion of this amendment. As for the calibration
changes for the analog/trip equipment, the use of those units and
the acceptable intervals for their calibration and testing has been
reviewed and accepted by the NRC in their review of General Electric
Topical Report NEDO-21617-A and for Quad Cities Unit 1. The
calibration interval of the transmitter (channel calibration) is
less stringent than the current requirements on the existing
equipment but nevertheless falls within the requirements of the
Standard Technical Specifications. Accordingly, with the NRC's
approval of the referenced Topical Report and its use at Quad Cities
Unit 1 we feel this amendment requests falls within the example (vi)
of the guidance provided by the NRC in 48 FR 14870.

Therefore, since the application for amendment involves a
proposed changes are similar to examples for which no significant
hazards consideration exists, Commonwealth Edison has made a

proposed determination that the application involves no significant
hazards consideration.

9551N



