Taant

1.

UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D € 20068

Amendment No, 90
UM“ “o m'”

The Nuclear Regulatory Commisston (the Commission) has found that:

A, The .'amm s for amendment by Comme wealth Edison Cu“a
(the 1icenses) dated February 21, February 28 and May 6, .
cupl“ with the standards and requirements of the Atomic Fnergy
Act of 1954, as amended (the Act) and the Commission's rules end
regulations set forth in 10 CFR Chapter 1}

B, The facility will ::uu in conformity with the application, *
wnziﬂm of Act, and the rules and regulations of the
ssiony

C. There 13 reasonable atsurance (1) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the T, and (11) that such activities will be
conducted 1n compliance with the Commissfon's regulations;

D. The fssuance of this amendment will not be inimical to the
:“m" n::n« and security or to the health and safety of the
e 0

£, The fssuance of this amendment 15 in sccordance with 10 CFR Part 81
of the Commission's regulations and 1) applicable requirements
have been satisfied, .

Accordingly, the Vicense 1s amended by changes to the Technica)
fpecifications as znﬂcu’d in the attachment to this Vicense amendment,
and paragraph 2.C.(2) of Factlity Operating License No, DPE.JO {¢
hereby amended to read as follows:

AT L),



(2) Technice) Specificetions

The Technica) Specifications contained in fces A and B, as
revised through Amendment No. 90, are he incorporated in the
Ticense. The 1icensee shall operate the facility in accordance
with the Technical Specifications,

3. This Vicense amendment 1s effective as of the date of 1ts fssuance,
FOR THME NUCLEAR REGULATORY COMMISSION

/7—23——-, 4

Domenic B, Vassallo, Chief
Operating Reactors ‘nnch 1
Diviston of Licensing

Attachment :

Changes to the Technical
Specifications

Date of Issuance: August 2, 1984



ATTACHMENT TO LICENSE AMENDMENT NO. 90

FACILITY OPERATING LICENSE NO. DPR-29

DOCKET NO. 50-254

Revise the Appendix "A" Technical Specifications by replacement, addition

or deletion of the following pages, as indicated:
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QUAD-CITIES
DPR-29

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

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

This specification provides the limiting conditions for operation necessary to preserve the ability of the system 10
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 reacior 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 devicas. Each subchannel has an 'nput
from at least one instrument channel which monitors a crniucal parameter.

The outputs of the subchannels are combined in a one-out-of-two logic: i.e., and input signal on either one or both
cf the subchannels will cause a trip <ystem trip. The outputs of the trip systems are arranged so that a trip on both
svstems 1s 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 sysiem (reference APED 5179).

With the excepuon 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 sysiem is placed in a tnipped condition. the effectiveness of the protection system is preserved. L.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 operar= contacts in one subchannel. and APRM's 22 and # 3 operate contacts in the other
subchannel. APRM's =4, =5, and =6 are arranged similarly in the other protection trip system. Each protecuon
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 calibrauon. Additional IRM
channels have also been provided 1o allow for bypassing of one such channel. The bases for the scram setungs for
the IRM. APRM. high reacior pressure. reactor low water level, turbine control valve fasi closure. and turbine stop
valve closure are discussed in Specifications 2.1 and 2.2.

Pressure sensing of the drywell 1s provided to detect a loss-of-coolant accident and initiate the emergency core
cooling equipment. The pressure-sensing instrumentation is a backup to the waier-level instrumentation which 1s
discussed in Specification 2.1. A scram is provided at the same setting as the emergency core cooling system
(ECCS) iniiation 10 minimize the energy which must be accommodated during a loss-of-coolant accident and 1o
prevent the reactor from going critical following the accident.

3.1/741-2 Amendment Mo, 90




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 voiume for each of the south and north CRD accumulators.

These two volumes and their piping can hold in excess of S0 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 accommocdated during a scram. During 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 vclume remaining in either instrument vo'ume 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 design and logic of the system,
The setpoint for the scram signal has been chosen on the basis of
prividing sufficient volume remaining to accommodate a scram even with

5 gpm leakage per drive into the SOV, As indicated above, there is
sufficient volume in the pining 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.

3.176,1=23 Amendment Mo. 99
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Loss of condenser vacuum occurs when -he condenser can no longer handle
heat input. Loss of condenser vacuum initiates a closure of the turbine
$too valves and turbine bypass valves which eliminates the heat input to
the condenser. Closure of the turbine stop and bypass valves causes 3
pressure transient, neutron flux rise, and an increase in surface heat
flux. To prevent the clagoing safety limit from being exceeded if this
9€cuTs, a reactor scram occurs on turbine stop valve closure. The
turtine stop valve closure scram function alone is adequate to prevent
the clacding safety limit from being exceeced in the event of a turbine
trip transient with bypass closure.

The condenser low-vacuum scram is 3 backup to the stop valve closure
SCTam anc causes a scram before the stop valves are closed, thus the
Tesulting transient is less severe. Scram occurs at 21 inches Hg vacuyum,
$too valve closure occurs at 20 inches Hg vacuum, and bypass closure at 7
inches Hg vacuum.

High raciation levels in the main steamline tunnel above that due to the
nermal nitogen and oxygen radiosctivity are an indication of leaking
fuel. A scram is initiateag whenever such radgiation level exceeds seven
times nor=al Sackgreund. The pursose of this scram is to reduce the
source of syuch radiation to the extent necessary to prevent excessive
tursine contamination. Discharge of excessive amounts of radicactivity to
the site environs is preventeg Oy 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 exceedged,

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.
8y scramming at this setting, the resultant transient is insignificant.

R reactor mode switch is provided which actuates or bypasses the various
scram functions appropriate to the particular plant ogerating status
(reference SAP Section 7.7.1.2). wWhenever the reactor mode switch is in
the Refuel or S:iartup/Hot Stanaby position, the turbine condenser
low-vacuum scram ang main steamline isolation valve closure scram are
Bypassed. This bypass has been provided for flexibility during startup
and to allow repairs to be made *o the turdbine condenser. While this
bypass is in effect, protection is provided against pressure or flux
increases Dy the high-pressure scram and APAM 15% scram, respectively,
which are effective in this mode.

If the reactor were Drought to a hot standby condition for repairs to the
turbine condenser, the main steamline isolation valves would be closed.

No hypothesized single failuie or single operator action in this mode of
operation can result in an unreviewed radiological release.

The manual scram function is active in all moges, thus &’bviaing for a

manual means of rapidly inserting control rods guring all modes of
reactor operation.

The IRM system provides protection against excessive power levels and
SNOTt reactor pericds in the startup and intermegiate power ranges
(reference SAR Sections ..4.4.2 and 7.4,4.3). A source range monitor
(SRM) system is also proviged to supply additional neutron level
information during startup but has no scram functions (reference SAR
Sev:icn 7.4.3.2). Thus the IRM is required in the Refyuel ang Startup/Hot
Stancdby moces in adcition, protection is provided in this range Dy the
APRM 15% scram as cdiscussed in the bases for Specification 2.1. In the
PCwer range, the APRM system provices required protection (reference SAR
Section 7.4.5.2.). Thus, the IRM System is not required in the Run moge,
the 2PaM's cover only the intermediate and Power range; the IRM's provige
adequate coverage in the startup and intermegiate range.

The nigh-reactor pressure, high-drywell pressure, reactor low water
level, ang scram discharge volume =ignh level scrams are required for the
Startus/Hot Standby and Run modes of plant operation. They are theresfors
Teguired to be operational'for these modes ¢f reactor operation..

The turstine condenser low-vacuum scram 1s required only during power
operation and must be bypassec to start Jp the unit,

Amenément No. 66, 90
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te an out-cf-limits 'mput., This type of failure for analog devices is a
Tare occurrence and is detectable by an operator who observes that one
sigz=al does not truck the other three. For purposes of analysis, it is
assuzed ths: (ois rare failure will be detected within 2 hours.

The bistadle trip circuit vhich is a3 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
Croup 2 devices to calculate their 'unsafe' failure rates. The analog

devices (sezsors and apl‘i;gicrs) are predicted to have an unsafe failure
rate of less than 20 x 10 failures/hour. The bistable trin circuits are

predicted to have an unsafe failure rate of less than 2 x 107 failures/hour.
Considering the 2-hour mcnitoring interval for the analog devices as

assuned above and a weekly test interval for the bistable trip circuits,

the design reliability goal of 0.99999 is attained vith ample margin.

The bistable devices are mounitored during plant operation to record their
failure history acd establish a test interval using the curve of Figure
4.l1-l. There are oumerous identical bistable device: used throughout the

plant instrmentation s§ystem. 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 biasing network is functionally
tested at least once per month and, in addition, cross calidbration checks

cf the flow iaput to the flov-bi;sing network can be made duriag the
functional test by direct neter reading (IEEEZ 2/9 Standard for Nuclear

Power Plant Protection Systems, Section 4.9, September 13, 1966), There

are several instrumeats which must be calibrated, and it wvill take several
days to perforz the calidbration of the eatire network. While the calibration
is being performed, a zero flow signal vill be sent to half of the APRM'g,
resulting in a half scram and rod block conditiom. TBus, if the calibration
were performed during operationm, flux shaping would not be possible.

3ased on experience at other generating statioms, drifr of iostrument such

as those in the flow blasing network ig oot significane; therefore, to

avold spurious scrams, a calibration frequency of each refueling outage isg
established .

Reactor low vater level instruments 1-263-57a, 1-263-57%, 1-263-584, and
1-263-58B have been modified to, be am analog trip systez. TRe amalog trip

eystex cousists of an analog sensor (transmitter) and a master/slave trip

unit setup whiea ultimately drives a trip relay. The frequency of calibration
and fuacrtional testing for instrument loope of the analog trip systex,

including reacter low water level, hag been established in Licensing

Topical Report NEDO-21617-4 (December 1978). with the one-cut-of-twn-takea-twvice
logic, NEDO-21617-A states that each trip unit be sub jected to a
callibration/functional test of one month. Ax adequate calibration/surveillance
test interval for the transmitter ig ooce per operating cycle.

3.1/4.1-6
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Group 3 ocevices are active only guring a given portion of tne operation cycle. For
example, the IRM is active during startup and inactive during full-power operation.
Thus, the only test that 1s meaningful is the one perfommed just prior to shutdown or
startup, i.e., the tests that are perfumed just prior to use of the instrument.

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

' pascive type indicating devices that can be compared with like units on a continuous
basis, and

2. vacuum tube or semiconductor devices and cetectors that arift or lose sensitivity.

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

The sensitivity of LPRM getectors decreases with exposure to neutron flux at a slow ang
approximately constant rate. O(hanges is a power agistribution and electronic arift also
require compensation. Tnis compensation is accomplisned Dy caliprating the APRM system
every 7 0ays using nheat balance cata by calibrating individual LPRM's at least every 1000
equivalent full-power hours using TIP traverse data. Calibration on this frequency
assures plant operation at or below themal limits. v

A comparisun of Tables 4.1-1 ang 4.1-2 inaicates that some instrument channels have not
peen incluced in the latter table. These are moge switch in shutgown, manual scram, high
water level in scram gischarge volume, main steamline isolation valve closure, turbine
control valve fast closure, ang turbine stop valve closure. All of the ogevices cr
sensors associated with these scram functions are simple on-off switches, hence
calibration is not applicable, i.e., the switch is either on or off. Further, these
switches are mounted solidly to the cevice and have a very low probability of moving;
e.g., the themal switches in the scram discharge volume tank. Based on the above, no
calibration is required for these instrument channels.

B. The MWLPD shall be checked once per day to cetemine if the APRM scram requires
adjustment. This may nomally be done by checking the LPRM reaagings, 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 ang a caily check of the
MF_PD is adequate.

Re ferences

1. I. M, Jacobs, "Reliability of Engineered Safety Features as a Function of Testing
Frequency", Nuclear Safety, Vol. 9, No. 4, pp. 310-312, July-August 1968,

2. Licensing Topical Report NEDO-21617-A (Oecemper 1978).

3.1/4.1-7
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Hinimem Kumber
of Opnaths o
Tripped Instrument

Chaansl) par
Nl Spstea’” Telp Functios

1 Mode switch in shutdown
1 Manual scram

IRM

3 Kgh fa

3 Inoperative
APRMY

2 " High flux (15% seam)

2 " Inoperative

2( per bank ) High water level in scram
dscharge volume'?

2 Hgh reactor pressure

2 High drywell pressure™

2 Reactor fow water evel

2 Turbine condenser fow
vacuum :

2 Man steamine high
M‘n‘uﬂn

« Man steamine molaton

- vaie cioswe™

Amendment No. 66 , 90
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TABLE .M

Trip Level Selling

<£120/125 of full scale

Specification 2'l.l‘2

& 40 gallons per bank

<1080 psyg

s2 psg

28 nches™

221 inches Hg vacwm

<7 X normal full power
background

<10% vahve closure

l1/41-8

REACTOR PMY[CT!O" SYSTEM (SCRAM) IISTRUKENTATION REQUIREITENTS REFUEL K.00E

Retise®
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TABLE 312
REACTOR PROTECTION SYSTEM (SCRAM) IKSTRUMENTATION REQUIREMENTS STARTUP/HOT STANDEY
LI00E
Einimem Rumber
of Operathy or
Trippad lnstrument
3 Channzly per
Trip Systea’™ Trip Function Trlp Leve! Setting Aetiss®
o Mode switch in shutdown ’
1 Minal scam A
L)
3 Kgh P 1207125 of full scale
3 boperative +
mm
2 Hgh flux (15% saam) Specification 2.1.A.2 A
2 boperatve . A
2 High-reactr pressure <1080 psig A
2 High-érywel pressure™ s2 psg A
2 Reactor ow water level 28 inches'® .
2 | per bank | High vater level in scam
ducharge volume'¥ & 40 gallons per bank A
2 Turbine condenser Dw 2 21 nches Hg vacuum
vacwum'”
2 Main steamiine high <7 X normal full power A
radiation’'? Bachground
4 Man steamine molation <10% vahe closure A
vahve closwe™

Arendment No. 66, S0 11/41-9
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MELELNY

REACTOR PROTECTION SYSTEM (SCRAM) lHS]RU!-'.ERHNOR REQUIREMENTS RUN 110DE

Kinimem Kumber
of Operathe of
Tilpped instryment
Channsls por v
1l Systen’™ ey Function Trlp Level Setting Lctica®
3 1 Mode switch in shutdown A
1 Manval scram ' A
APRMT
2 Hgh N (flow biased) Specification 2141 AuB
2 operative . AubB
2 Downscale!'V 237125 of full scale AuB
2 High-reactor pressire <1080 psig A
2 High-drywel pressure . s2psk A
2 Resctor bow valer level 28 inches @ A
2 ( per bank) * High-water level i scam
dcharge volume 4 40 gallons per bank A
2 Tutne condenser ow 2 21 nches Hg vacuum Aol
vacwum
2 M2 steamine high <7 X noma! full
radiation”? power bachground Ao C
4 Main steamine isolaton
vaive ciosue™ <S10% vahve closwre - AaC
2 Tutne control vahve fast 240% tubine/generator Ao C
coswe™ pad mumatch'®
2 Tubne stop vabve <S10% vahve clesure Ao C
closure™ ;
2 Tubine EHC control Sud 290 psig Ao C
ow pessure™ X .

Amendment No. 66 , 20 3.1741-10
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TABLE 4,1-1
SCRAM INSTRUMENTATION AND LOGIC SYSTEMS FUNCTIONAL TESTS

MINIMUM FUNCTIONAL TEST
INSTRUMENTATION, I
Groun

-~ -

"L\.

Ias trument Chanzel

FREQUENCIES FOR SAFEIY
SYSTZMS, AND CONTR
Funccional Test'

Mode switch in shutdown A Place zode switch in
stutdown

Mancal scram A Trip channel and alam

- (s)
High flux c Trip channel and alam
Inoperative c Trip chammel and alam

g (5
Bign flux 3 Trip output relays
Inoperative 3 Trip output ruz,yscs)
Downscale 3 Trip output to.l.xys(s)
High flux 15X c Trip ocutput reiiys

High reactor pressure A Trip channel and alarx
Bigh drywell pressure A Trip channel and alamx
Reactor low wvater Ievc.l(z) 3 (8)
.High water level im scrax (9) A Trip channel and alarx
discharge volume (thermal and

dp switches)

Turbine condenser low vacuum A Trip channel and alare
Maia steaglize higa 3 Trip chamnel and alara(®)
radiation‘\”

Main steaxline isolatioun valve A Trip chaonel and alamox
closure

Turbine contzol valve fast A Trip channel and alarmr
closure

Turoine stop valve closure A Trip channel and alarz
Turbine ZHC control fluid leow A Trip chammel and alam
pressure

' 3.1/4.1-12

9} CIRCTIIS

Migizun ?re:ue:cv("‘)

Each refuelinzg sutage

Every 3 months

S3efore each startup
and uekl¥ juring
refueliag &)

Before each startup

and ve eklyed uring
refueling '

Once each week
Cuce e2ach week
Ouce each week
Before each starzup
and vedd.ze?‘u:ing
refueling

(1)
(L)
(1)

Every I months

(1)
Mmece each week

(1)
(1)

(1)
(1)

Amendment No. 90
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TABLE 4.1-1 (Cont'd)

Notes:

1.

Initially once per gonth until exposure hours (M as defined on Figure

4.1-1) are 2.0 X 107; thereafter, according to Figure 4.l-l with an interval
not less than 1 month nor more than 3 months. The campilation of instrument
failure rate data may include data obtained fram other boiling vater
reactors for wvhich the same design instrument operates in an enviromment

similar to that of Quad-Cities Units 1 and 2.

An instrument check shall be perfomed on low reactor water level once per
day and cn high steamline radiation omce per shift.

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

Functional tests are not required whena 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 am operable status.

This instrumentation is exempted fram the instrument functional test
definition (1.0 [efinition F), This instrument functional test will

cousist of injecting a simulated electrical signal into the measurement
channels,

Frequency need nc* exceed weekly, 5

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 s/stem functional test of the scram system.

4 functional test of the master and zlave trip units is required monthly,

A calibration of the trip unit Is to be perfomed concurrent with the
functional testing.

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.

3.1/4.1-13 Amendment No. 90
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TABLE 4,1-2
SCRAM INSTRUMENT CALIBRATION

MINDUM CALZZRATION FREQUENCIES POR REACTOR PROTECT ION INSTROMENT CHANNELS

Instrument Channoel Gtoua(l) Calibration Standard(s) Min imum Izecuen 52(2)
Eigh flux 174 c Comparison to APRM after Ivery coph'alled
heat balance shutdown'
High flux APRM
Output signal 3 Heat bdalance Cnce every 7 days
Flow bias 3 Standard pressure and fefueling ocutage
voltage source
LPRYM 3(6) Using TI? system Ivery 1000 equivalent
full power hours
E“gh reactor pressure A Standard pressure source EZvery 3 months
High drywell pressure A Standard pressure source Every 3 months
Reactor low water level B Water level (7)
Turdize condenser low vacum A Standard vacuum source IZvery ] months
Main steamline high radiation 3 Appropfi’tc radiation Refueling outage
source
Turbine ZEC coumtrol fluid A Pressure source Every 3 mounths
low pressure
Highwater level in scram A Water level Refueling outagel

discharge volume (dp only)

Notes:

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

2. Calibraticn tests are not required whea the 3ystems are nct required tu be
operable or are tripped., If tests are missed, they shall Se perfomed
prior to returning the systems to an cperable status.

3. A curTeat source provides an instrument channel aligmment every 3 months.

4, Maximum calibration frequeacy need not exceed once per week.

S. Response tizme is not parr of the routine instrument check and calibration
but will be checked every refueling outage.

6., Does not provide scram functica.

7 Trip units are calibrated zonthly concurrently with functional testing.
Transzitters are calibrated once per operating cyecle.

3,1/4.1-14 /mendment Yo. 90
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Optimizing 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 Ilndividual
channels is generally adequate for the system,

The forzula given above minimizes the umavailability of a single channel which
aust be bypassed during testing. The minimization of the unavailability is

illustrated by :urve 1 of Figure 4,2-2, which assuzes that a channel has a
failure rate of 0.1 x 10~%/hour and 0.5 hour is required to test it. The
unavailability is a minimum at a test interval i, of 3.6 X 10° hours.

If two similar channels are used in a one-out-of-two configuration, the test
interval for miilimum 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 ome 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 umavailability.

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 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

redund 'nt channel. Bypassing both channels for simultaneous testing shoulé be
“Om“.o

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

tested, and restoved, and then immediately following the second chamnel bde
bypassed, tested, and restored. This is shown by curve 4., Note that there is
got true minimum. The curve does have a definite imee, and very little reduction
in sys'em unavailability is achieved by testing at a shorter interval than
computed by the equation for a single channel.

The best test procedure of all those examined is to perfectly stagger the
tests. This is, 1f the test interval ls 4 months, test one of the other
channels every 2 months, This is shown in curve 5., The difference between
Cises 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 conclusions to be drawvn 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 channel should uot be bypassed for testing at any one
tize.

3.2/4.2-10 Amendment MNo. 90
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neactor water level instruments 1-263-73A & B, HPCI high steam flow instruments

1=2389A-D, 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 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-Ywo-taken-twice
logic, NEDO-21617-A states that each trip unit be subjected to a calibration/

functional test frequency of one month, An adequate calidbration/surveillance
test interval for the transmitter is once per operating cycle.

The radiation monitors in the ventilation duct and on the refueling floor
vhich 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 app.y here also and were used to arrive at the functional testing
frequency.

Based on experience at Dresden Unit | with instruments of similar design, a
testing iaterval of cace every ] monthiis has been found to be adequate.

The automatic pressure relief i{nstrumentation can be considered to be a
cne-out-of-two logic system, and the discussion above applies to it also.

The instrumentation which is required for the postaccident conditionm will be
tested and calibrat>d at regularly scheduled intervals. The basis for the
calibration and testing of this instrumentation is the same as was discussed
above for :he reactor protection system and the emergency core cooling systems,

References
1., 8, Epstein and A. Shiff, "Improving Availability and Readiness of Field

Equipment Through Periodic Inspection”, UCRL-50451, Laurence Radiation
labor: tory, p. 1C, EBquationm (24), July 16, 1968
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TABLEL2Y

MSTRUMENTATION THAT INITIATES ROD BLOCK

Rivmom Bumbe o Cperzdie

w Tripgped imrtwment
Chasonis pur I Syrtem’

¥y Lare! Setuayg

(2)
2 APRM upscale (flow bas)” ‘ED.SND + sojr.:':;b
2 APRM upscaie  (Refuel and Startup/Hot £127125 NI sae
Standby mode)
2371285 M sk
2 APRM gownscake'” S gD (2)
| Rod bock montar wpscake (flow bas)” $0,65Wp
1 Rod bk montor downscale'” 23/125 tull scae
3 IR downscae @ ™ 23/125 hll scae
3 IRV wscae® <108/125 tull scale
= SRM detector ot m Startup poston® 22 feet below core center-
ne
3 RV getector not 0 Startup poston™ 22 feet below core center-
e
ae SRM pscae <10° counts/sec
» SRM downscale™ 2107 counts/sec
1 c'.nz sank) Hgh water evel m scram dscharge vome (SDV) £ 25 qauonn(pu bank)
1 SDV hich water level scram NA
trip bypassed
Notes

M
-

8.

5.

For the Startuo/Mot Stancdy amd Run positions af the reactor mode selector
Switch, there shall be two operable or tripped trip systems for each function
excedt the SAM rod blocks. IRM upscale and IRM gownscale need not De operable
in the Run position, APRM downscale, AFPRM upsale (flow biased), ang RBM
gownscale need not be operable in the Startup/Mot Stanaby mode. The RSM
uoscale need not be operadle at liss than 30% ratea thermal power. One channel
May De Oypassed above 3J(X rated thermal power provided that a limiting control
FOO 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 systems, this
congition may exist for up to 7 days provided that guring that time the
ooeradle system is functionally testes immeciately anc gaily thereafter; if
this condition lasts longer than 7 days the system snhall be tripped. If the
first column cannot be met for both trip systems, the systems shall De trippes,

WD is the percent of drive flow required to produce a rated core flpw of 98
million 1b/hr. Trip level setting is in percent of rated power (2511 wwt),

1AM cownscale may De bypassed when it is on its lowest range.
This function (s Dypassed when the count rate is GT/€ 100CPS.
One of the four SAM inputs may be Dypassed.

This SAM function may De Sypassed in the nigher Inm ranges (ranges 8,9, ang 10)
wher the IRM ypscale rod block is cperaole.

NOT Teguired to De ocperatle whnile performing low pDower physics tests at
atMSPNETiC pressure auring or after refueling at power levels not to sxceed
e,

- e
™ =
145 P

JCTLON OCCuTs when the reactor mode switch is in the Refiel or
STATIUS/MOt Stanay position.

T™is tric is Dypassed wnen the SAM is fully inserted,

Amendment No. 78, Af#, 90 3.2/4.2-14
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TABLE 4.2-1

MIN DM TIST AND CALTBRATION FREQUENCY TOR CORE AND o
CONTAIRMENT CCOLING SYSTEMS INSTRUMENTATION, ROD 3LOCXKS, AND ISOLATIONS'

IastTument
Chaasnel

ECCS Instrmentation

LR P S
0t

9.

10.

li.
12.

Reactor low=low watar level
Drywell lLigh pressuce
Reator low pressure
Contaizseant spray izteczlock
8. 2/3 core Leigat

5. Contaim=meut jressute
low-pressure coce csoling
pump discharge
Uedervoltage 4~k7 esseantial
Degraded voltace

4-kv essential buses

3locks

AFTM dowmscale

APRM Zlow varia.le

3M upscale

BM dcwvuscale

REM upscale

REM dowvmnscale

SR -pscale

SR ietector 20T i startup
position

IEM detector 20t in starmup
positiom

SAM icwmnscale

High wcter level ia seram
disclarge volume (S2V)

SOV a2igh level tx:p
bypassed

Main Steaxline Isclaziowm

s-

Steam tunsel Yizh temperature

Steaxline higx ilow
Steaxline low jressure
Stemxline higz radiacion
Reacsor low lowv vater level

RCX Isclation

- -

z-

1

Amendment No, 77, 34, F§, 90

Steamline higx Slow

Turdine area iz temperature

lov reacsor jressure

>

Instrumeat
Func:;gsul
Test'”

(1)
(1)
(1)

(1) (10
(1)( )

(1)

Refueling cutage
Refueling (8)
outage

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

(3)
(5) 3)

Ouce/3 =months

Refueling outage

Refueling outage
(1)

1) @)

(1) (10)

Once/3 zoaths (9)
Refueling outage
Quce/3 zonths

3.2/4.2-16

(2)

Calidration

Once/3 =zouths
Coce/2 mouths
Once/3 =mouths

(10)
Ouce/3 nonihs
Cnce/3 =zouths

Refueling outage

Refueling outage

Ouce/3 mounchs
Refueling outage
(3) Q)

(3) )
Refueling ocutage
Coce/3 months
(3) (3)

(6)

(8)
(3 Q)
Not applicable

Not avpliczable

Refueling outage
Cuce/3 moumths
Cuce/3 nouths
Re fueling outage

(10)

Ouce/3 zomchs (9)
Refuieling curage
Ouce/] mounths

::st‘:':'.:fnt
Theck

Quce/day
Nore
None

None |
None

None

Yore
Once/month

Neae
Noue.
None-
Noue-
Yone

None
None

Yone
Noze

None

Youne-

Noune-
Oace/day
Yone:
Cace/day
Cace/davw '

None I
Noue
None
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TABLE 4.2-1 (cont'c)

Instrument
Instrument Functional Instrument
Charrel Test(<) Calibration(2) Crecx (2)
C1 Isolation
i. Steamlire nigh flow (1) (9) (10) (%) (10) Nore
2. Steamline area high temperature fueling outage Refueling outage hone
3. Ow reactor pressure ( (10) (10) Nore

factor Builaing ventilation System Isclation ang Stanaby Treatment System Initiation

1. ventilation exhaust guct (1) Once/3 months Once/gay
ragiation montiors

2. Refueling floor ragiation (L) Once/3 months Once/cay
monitors

Steam Jet Air Ejector Off-Gas Isolation
1. 0ff-gas ragiation moniters (1) (&) Refueling outage Once/cay

Centrol Room ventilation System Isglation

1. Reactor low water lewvel (1) Once/3 months Once/cay

2. Orywell high pressure (1) Once/3 months None

3. Main steamline hign flow (1) Once/3 months Once/cay

4, ventilation exhaust cuct (1) Unce/3 months Unce/cay
Notes:

1. Initially once per month until expisure nours (M as defined on Figure 4.1-1) are 2.0 X
10%; tnereafter, accorging to Figure 4.l-1 with an interval not less than 1 month nor
more tnan 3 months. The campilation of instrument failure rate cata may incluce cata _
obtainea from other boiling water reactors for wncn the same gesign instrument operates in
an environment similar to that of Quao Cities units 1 ang 2.

2. Functional tests, calibrations, and instrument checks are not requirec wnen these
instruments are not reyuiread to be operatle or tripped.

3. This instrumentation is excepted from the functional test gefinition. The function test
snall consist of injecting a simulateg electric signal into the measurement cnanrel.

4. This instrument channel is excepteg from the functionai test cefinitions ang snall ce
calibrated using simulateg electrical signals once every 3 montns.

5. Functional tests shall be performec before each startup with a required frequency not to
exceed once per week, Calibrations shall te perfomed curing each startup or ouring
controlleg snutcowns with a required frequency not tO exceeg ONCe per weex.

The positioning mechanism snalil De calibrateg every refueling outage.

o

7. Logic system functional tests are performeg as specified in the applicaole section for
tnese sytems. .

8. Functional tests shall incluce verification of operation of tne gegracec voitage.

9. Vverification of the time oelay setting of 3 LT 4 10 secongs shall be perfommeg auring
eacn refueling outage.

i0. Trip units are functionally testead monthly. A calibration of the trip unit is to De
serformed concurrent with the functional testing. Transmitters are calibrateg once per
operating cycle.
3.2/4.2-17
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3. The control rod drive housing suppernt 3. The correctness of the control rod

sysiem shall be in place during reacior
power opsration and when the reactor
coclant system is pressurized above
atmospheric pressure with fuel in the
reactor vessel, unless all control rods
are fully inserted and Specification
33A1 is met

a. Control rod withdrawal sequences
shall be established so that max-
imum reactivity that could be
added by dropout of any incre-
men: of any one control blade

wouls Do such that the rod drop accicgent
gesign limit of 280 cal/gm is not exceeced,

b. Whenever the reactor is in the
Suartwp/Hot Standby or Run
mode below 20% rated thermal
power, the rod worth minimizer
shall be operatie. A second opera-
tor or qualified technical person
may be used as a substitute for an
inoperable rod worth minimizer
which fails afier withdrawal of at
least 12 control rods to the fully
withdrawn position. The rod
worth minimizer may also be
bypassed for low power physics
testing to demonstrate the shut-
down margin requirements of
Specification 3.3.A il a nuclear
engineer is present and verifies the
step-by-step rod movements of the
test procedure.

4. Control rods shall not be withdrawn

for startup or refueling unless at least
two source range channels have an
observed count rate equal to or greater
than thres counts per second and these
SRM Y are fully inserted.

During operation with limiting con-
trol rod patterns, as determined by (he
nucizar engineer, either:

a. both RBM chann;:lg shall be

operabie,
b. control rod withdrawal shall be
blocked: or
3.3/2.3=3

Amenément No. £7, &4, 90

withdrawal sequence input 1o the
RW)M computer shall be verified after
loading the seguence.

Prior to the stan of control rod with-
drawal 1owards criticaliry, the capabil-
ity of the rod worth minimizer to
properly fulfill its function shall be
verified by the following checks:

a. The RWM computer online diag-
nostic test shall be successfully
performed. :

b. Proper annunciation of the selec-
tion error of one out-of-sequence
conudl rod shall be verified.

¢ The rod block function of the
RWM shall be verified by with-
drawing the first rod as an out-
of-sezuence sontrel rod no mors
than (0 the diock point.

4. Prior 10 control rod withdrawal for
startup or during refueling. verify that
at least two source ran'ée chaonels
have an observed countrate of at Jeast
three counts per second

.

e o
5. When 3 limiting control rod patiern

€XIsts. an instrument functional test of
the RBM shall bs performed prior 10
withdrawal of the desienated rod(s)
and daily thereater.,

5. Te scram discharge volume vent and grain

valves shall oe verified open at least once
per 31 days. These valves may De closeg
1ntgupittentlv for testi g under
agministrative contral ang at least once per
92 days, each valve shall te cycled througn
:t least one comolete cycle of full travel

t least once each Refueling Outage, the ’
scram gischarge volure vent ang crain valves
will be demonstrateg to:

a. Close within 3
of a signal fo
ang

0 secongs after receipt
T control rogs to scram,

Open when the scram signal is reset,
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)

Maximum Average Planar Linear Heat Generation Rate (MAPLHGR

vs. Planar Average Exposure (Sheet 3 of 4) Fig. 3.5-1
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