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SPECIFICATIONS
Primary Containment [s0latien Func-
tions A. Primary Containment Isolation func-
tions
when primary contiirment ntegrity is
required, the 1imiting zongitions of
overation for the instrumentstion
that 1nitiates promary containment
'solatton are given 1n Taple 3.2-1

Instrumentation ang 12916 systems
shall pe functionally testeq ang cal-
'brated as indicated 'n Taple 4 2-1,

Core andg Containment (0gling Systems - 8,
Inttiation ang Zontral

Core and Containment Cooling Systems -
Inttiration ang Contro!

The 1imiting congitions for aperation
‘or the instrumentation that

nitiates sr controls the zare ind
conta:nment ccoling systems sra 3iven
'n Tadble 3.2-2. fhis nstrumentation
TUSL De operable when the system(s)
1L 1nstrates or controls ara reguires
L0 De cperidle is specified 1a spect-

Ficatien 3.5.

Instrumentation ang 19g1c systems
shall de functionally testeg 3ng
calibrated is indicated in Tadble
4,241,

tontrol Rog Block Actuat:ion Control Rod 8lock Actuation
The 1mmiting conditions of oger-
ition faor the instrumentition
that 'nitrates control rog 5lack
ire given in Table 1.2-3

Instrumentation ang 1og1¢c systems
shall be functionally tested ang cg31-
drated as i1ngicated in Table 4.2-:,

3. wWhen 3 Limiting Contra! Red
Pattern ex15ts one of ‘he
Red B8lcck Menitars nay e
Oypassed for maintenance
dng/or testing provices ihat
Lhis condition goes a3 last
longer than 23 mours 'n 3 30
day perio¢ if this
congition 'asts ‘onger than
24 nours 1n 4 30 day seriod
the system shall e tripped.

s

The time ;pent «nile 'n 3
Limiting Control 204 23ttern
41Lh one or more 330 3!ack
Menitors dypasseq ar
noperiv’a ing -o4d
w1thgrawal Sleockes does 2ot
<OUNL 3ga'nst e 24 ssurs
A 3 10 day perigg
|
| 5 dne channe’! may Se 3yvoassed
300ve 13% power without 3
L'me rasliriction sroviced
that 3 Limiting Cantra! 2od
| Patlern 3ces not 2¢ist ing
the rem3ining Rag 31sck
Moniter <hanne! s gperadle
$. 8oth Red Block “aaitar

Channels are automatica ’
| dypassed at less than 0%
‘ rateg thermal power or -f
the selected contra) rzg mas
one or more idjacent fue)
dundles comprising the suter
doungary of the reactor zare
1116M 3.2/8. 21
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ventur:t tubes ire Provided 'n the main steamlines as a means of measuring
steam fiow ang alss limitiag the 1oss of Mmass inventory from the vessel
quring 1 steamline Sreak accident. In 40d1tion to monitoring steam flow,
‘nstrumentation 15 Provided w~hich causes i trip of Group ! 1so0latien

valves. The primary«functien of the Instrumentation is to detect a oreak in
the main steamltne, thus only Group 1 valves ire closed. Ffor the wOrst-case
dccroent, main steamiine break outside the drywell, this trip setting of
140% of rated steam flow, in zonjunction with the flow 1imiters ang main
steamline valve closure, Timits the mass Inventary 10ss such that fuel 13
not uncovered, fue! temperatures remain less than 15009 £, 3ng releass of
ragioactivity to the envirgns 15 well delow 10 CFR 100 guidelines (re'srenca
SAR Sections 14.2.3.9 ang 14.2.31.10).

Temperatyre moNItaring instrumentat ian 'S provided 'n the main steam) 1ne
tunnel to detect leaks in Lth1s area. Trips are proviged on thig
Instrumentation 3ng when éxceeded cause closure of Group 1 150lation

valves, !tz setting of 200° F 15 Tow eNough to detect leaks of the qraer

of § to 10 gpm; thus 1t 'S c3padle of covering the entire spectrum of
Sreaks. For large Breaks. 't 1S 3 backup to Nigr-steam flow 1nstrumentat on
discussed adove, and for small dreaks with the resulting small release of
radicactivity, gives 'solation sefore the guidelines of 10 CFR 100 ire
exceeded.

High radiation monitors 1a the matn steamline tunne! have been proviged to
detect gross fuel faily €. This instrumentation causes closure of Greup
valves. the only ‘alvec rzquired to close for this actident, With the
established setting of 7 times normal Qacxground ang main steamiine
'solation valve clasure, f1ss10n proguct release 15 limited so that 10 cre
100 guircelines are not exceeted for this iccrdent (reference 3AR Section
12:2.1.75.

Pressure instrumentat 1on 'S provided ~nich trips when main steamline
pressure 4drops bdeiow 325 ps1g A trip of ihig Insirumentation resylts 1n
closure of Group ! ‘sglation valves. In the 2efuel and Startyup/Hot Standby
modes this trip function is Oypassed. This function 1S proviged arimaryly
Lo provide protection 4GaINst 3 pressure regulator malfunction «ni¢h would
cause the control ang/er Orpass valve to gpen. with the trip set at 32%
Ps1g, 'nventory loss 13 limited so that fue! 15 Not uncovered ang peak
clagding temperatures ire much 'ess than 1600° ¢ Lthus, there are no

fission products ivariable for release other than those in the reactor water
(reference SAR Section 1) 2:3)

The RCIC and the «pct Ni1gn flow and temperiture Instrumentation are provideq
Lo detect 3 break 1n their respective piping, Tripping of thig
Instrumentation resylts a actuation of the RCIC or of HPCY 1501ation
‘alves, T-ipping logic for this function 'S Lhe same 35 that for the main
steaml ine 1s50lat 1an ‘alves. thus 311 sensors dre reguired to be scperadle or
'N 3 Lrippeo conditien to meet sI1ngig-fatlure criteris. The trip settings
of 200°F and 300% of Jesign flow ang valve closure Lime are such that core
Jncovery 1s prevented ang fission procuct release 15 within limyts,

The instrumentat ran “hIch 1nitiates ECCS action 15 arranged in 3
ONe-oUl-9f -Llws taken twice 19g1¢ cireyit. Unlike the reactor scram
CIrcutls, nowever, tnere 15 sne Lrip system assocrated with each functon
rather than tne two trip systems 1n the redctor protection system. The
single-farlure criter1a are met Dy virtue of the faet that resungant care
co0ling functions are Broviced, e.9., spravs ing Utomat ¢ blowdewn 3ng
Nign-oressure zoclant 'njecticn The specification reguires that 1f 3 tr1
system Decomes :noperinle. the PSTEM wRICA 1t 3ctivates 's declires
'noperidie e, *f the trip system for core spray A pecomes

o

0
'noperadie. <ore spray A 15 sec ired 'noperadle and the aut-gf-sarvise
Specfications of 3pesificatiar 3 S govern TN1s specificatian sreserves
the effectiveness of the s,5tem w1th resgect 1o the single-farlyre criterig
Gven Juring per12ds «nem maintenince ar L2sL'rg ts being perfarmeq.

W
b

-
">
..
"o
o
T




QUAD-CITIES
0PR-29

The contrdl rad Bleek functions are provided to prevent excessive contro!

rod withdrawal 50 that MCPR does not 9o below the MCPR Fuel Cladding
Integrity safety Limit. The trip logic for this function 15 one out of n:
€.3., any trip on one of the six APRM's, eight IRM's, four SRM's wil) result
n & rod block The minimum 1nstrument channel requirements assure
sufficient instrumentation to assure that the single-failure criteria are
met. The min'mum instrument channe! requirements for the RBM may de reduced
Dy one faor a1 short per1od of time while 'n a Limiting Control Rod Pattern to
allow for maintenance, testing, or calibration. This time period is only

~ 1% of the operating time 'n a month and does not significantly increase
the risk of preventing an 1nadvertent contro! rod withdrawal. [In addition,
while the unit 15 operating 'n a 1imiting control pattern with one or more
Rod B8lock Monitors Dypassed and control rod withdrawl bdlocked, this Lime
goes not count towards the 24 hours 1n 3 10 day restriction. This time
restriction s placed on the Rod 8lock montitor system to decrease the
probabil1ty of a Rod Withdraw! Error while in a l1imiting control rod
pattern. With control rod withdraw! blocked 311 rod withdraw) 1§ prevented,
hence the RBM 1s not required to function.
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The APRM rod block function 1s flow Dlased and prevents a s1gnificant
recuction in MCPR, especially during operat ton at reduced flow. The APRM
Jrovides gross core protection, 1.e., limits the gross withdrawa) of control
rods in the norma) wIthdrawa! sequence.

In the refuel ang startup/hot standby modes, the APRM red dlock function 5
Set at 12% of rated sower, This control rog block provides tne same Lype of
protection 1n the Refue! and Startup/Hot Standdy modes as the APRM
flow-biased rog nlock does !'n the Run mode. 1.€., prevents contro! rog
withdrawal defore a seram 15 reacheq.

The RBM rod Hlock function provides local protection of the core, 1.8., the
prevention of transition %¢111ng 1n 3 local region of the core for a single
rod withdrawal error from a limiting control rog pattern. The trip point 15
flow brased. The worst-case single control rog withdrawal error i1g analyzea
for each reload *¢ assure that, with the specific trip settings, rog
withdrawal 1s blocked defore the MCPR reaches the fue! ¢ladding 'ntegrity
safety limit.

8elow 30% power, the worst-case withdrawal of 3 single control rog without
rod dleck action will aot violate the fue) ¢ladgding Integrity safety Yimit.
Thus the RBM rod 51ock function 15 not required delow this power level. If
d contrcl rod 15 selected that hNas one or more adjacent fue! bundles
comprising the outer boundary of the reactor core. the neutron leakage 1
sufficiently high such that #1thdrawal of this rod will not violate the fyue!
cladgding 'ntegrity Safety 11mit, fThys the RBM function 1s not requireg for
control rods that have one or more adjacent fuel dundles comprising the
outer boundaries of the cors

The IRM block function provides loca! as well as gross core protection, The
scaling arrangement 13 SUch that the trip setting 1s less thin a factor of
'0 above the 'ndiciteq level. Analysis of Lhe worst-case acecident results
'n rod dleck action defsre MCPR approacnes the MCPR fuel ¢lagding ntegrity
safety 1imit.

A downscale ingicatien 37 an APRM 15 an indication the tnstrument has farleg
or 1s not sensitive engugh In either case tne Instrument wi1l) not respand
Lo changes in control rag melion, and the contra! rog motion is thus
prevented. The downscsle Lrips are set at 3/125 of full scale.

"he SRM rod block with < 100 CPS and the detector not full inserted assures
that the 3RM's are not withdrawn from the core prior L0 commencing rog
withdrawal for startyp. The scram discharge volume N1gh water level Black
provide annunciation far opeérator action The alarm setpoint has been
selected to provide dcesuate time to allow letarmination of the cause of
level iacrease ang corrective action prior to utomatic scram 1aitiation.

For affective emergency core cooling for small 21p€ Dredks the APCI system
must function since reacteor Pressure does not decrease rapidly enough to
illow aither care SPray or LPCI to operate in time. The automatic pressure
relief function 15 Proviced 3s a backup to the HPCI in the event the HPC T
dces Aot cperite. The drrangement of the Lripping contacts 1s such as to
provide this function when necessary and minimize spurious operation. The
trip settings given 1n the scecification are adegquate to issure the 3bove
criterta are met [reference SAR Sectien 5.2.5.3). The specification
preserves ihe effactiveness of the system during periogs of mantenance
testing or calsration ing 3150 minimizes the risk of Inagvertent cperatén,
1.€., only one 1astrument Channel out of service,

TwQ ragiatian menst
15013t10n of the re
iystems T™he trip Togiec
Lhe mon1tors on the rafye!

’
entilatron 1s58lation an

iTe Drovided on the refueling flogr wnich 1nitiate

r Suilding and operation of the 3tandby 3as treatment
'S 2ne out of two Trip settings of 100 mR/hr for
‘ng floor are dased ugen n1tiating norma)

S13naby gas treatment system cperation
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¢ MInTmuar Number:

0PR-29
TABLE 3.2-3

INSTRUMENTATION THAT INITIATES ROO BLOCK

of Operable or

Tripped Instrument

Channels per

Trip system (U lnstrument ) vel 10
2 APRM upscale (flow n1as)(”) s[0.58wy + s0] _rae_ (2]
MFLPO -

2 APRM upscale (Refuel ang £12/125 full scale

Startup/Hot Standby mode)
2 APRM downscalel”] 237128 full scale
! Rog dlock ponitor upscale (flow  ¢0.65Wy a3(2]

Blas s’

11394

] Rod dlock monitor aown5711ef’] 23/128 full scale

3 IRM downscalel3] (8] 231/128 full scale

) 1RM upscaleld] 1087125 full scale

2(8] SRM jetector ngt n Startup 22 feet dDelow core centerline
position +*I

3 IRM getector ngt 1n Startup 12 feet delow core centerline
positien (49

2(8] (6] SRM upscale ¢ 0% counts/sec

(5] saM downscale (9] 110% counts/sec

I (per bank) High water leve! 1n scram ¢ 25 gallens (per dank)

discharge volume (S0V)

! SOV high water level scram NA
trip dypassed

For the Startup/Hot Standby and Run positiens of the reactor mode selector switen. there
shall bde two operable or tripped trip systems for each function excest the SRM r3d biocks
[RM upscale and [2M gownsca’? need not De cperable 'n the Run position, APRM downscale.
APRM upscale (f'ow Dlased, ung RBM downscale need not Be operadle 'n the Startup/Het
Stangby moge. The REM upscale and downscale trips need not e speridle it less than 3
ratec \hermal power. or 3t any power 'evel 1f the selected control rod nNac 3ne 3r more
agjacent fuel bundles comprising the outer boundary of the reactor core. "he RBM -3
dutomatically bypas-:1 at less than 30% rated thermal power or if the selec.ed zontra! rog
has one or more ad, cent fue! bundles comprising the guter Boundary of the r2actar core.
For systems w«1th more than one channe! per trip system, 1f the first ¢o! canngt e met
for one of the two Lrip systems, this condition may exist for up to 7 days orovides that
guring that Lime the operable system 1s functionally tested immediately and 2aily
thereafter: f (his condition Tasts longer than 7 days the system shall s5e tripged. If the
first column Jannot e met for Both trip systems, the systems snall de tripped.

es

WO 15 the percent of drive flow required to produce 3 rated core flow of 90 miiYien 18/hr
Trip Teve! setting 's 'n percent of riated sower (2511 MWt}

[RM zownscale may bDe dypassed when 1t 15 on 1ts lowest range.
This function ts Dypassed wnen the sount rate 1 GT/E 100CPS.
One of the four SRM 1nputls may dDe dDypassed.

This SRM fynciron may e dypassed n the higner TRM ranges (ranges 3.9 ing 10) «nen the IRN
upscale rod Slock 15 speradle

Not required to be operadle while performing Tow power physics tests it atmosphneris
pressure during or after refueling it power levels not to exceed 5 ™it

This [RM function occurs when the reactor mode swilch 1§ in the Refuel ar Startup/Not
standby poestition,

14

This Lrip 15 Dypassed «hen the SRM 15 fully inserted
3.2/4.2-14
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support system shall be n place
during reactor power operation
dng when the reactor coolant
system 15 pressurized above
atmospheric pressure with fue!
1n the reactor vessel, unless
all control rods are fully
'nserted and Specification
3.3.A.1 15 met.

a. Control rod withdrawa! se-
quences shal! be estab-
11shed 5o that max imum
reactivity that could de
added by dropout of any in-
crement of any one control
blade would de such that the
red drop accident design
Timit of 280 cal/gm 15 not
exceeded.

D. Whenever the reactor 15 'n
the Startup/Hot Standby or
Run mode below 20% rated
thermal power, the rod worth
minimizer shall de
operadle. A second 9p-
erator or gual:fied tech-
nical person may be used is
3 substitute for an 1agper-
adle rod worth minimizer
which fa11s after with-
grawal of at least 12 con-
trol rods to the fully
withdrawn position. The rod
werth minimizer may also de
Dypassed for ‘ow power
physics testing o
gemonstrate the snutdown
marg'n requirements; of
Specification 3.1.A f 3
nuclear engineer 1§ present
and verifigs the step-
Dy-step rog movements cof the
test procedure

Contral rods shall not de with-
grawn for startup or refueling
unless at least two source range
channels have an odserved count
rate 2gqual to or greater than
three counts per second and
these SRM's are fully inserted.

1caton 3.2.€ and
d dyring gperation with

' - 1 ’ .
T - Aat e - patterns,

ect 4s provides Dy
e f 1

35 setermingg %y the suclear
engineer. ther

8M caannels shall oe

1

1thdrawal sna

s
.
o
w
t
-

3. The control rod drive housing 1. The correctness of the control

'0d withdrawal sequence 1nput to
the RWM computer shall pe veri-
fied after loading the sequence.

Prior to the start of control
r¢g withdrawal towards critical-
1y, the capadility of the rog
w3rth minimizer to propertiy fyl-
fi11 1ts function shall be vert-
fred by the following checks:

1. The RwM computer online
diragnostic test shall ne
successfully performed.

b. Proper annunciation of the
selection error of one out-
of -sequence control rog
shall be verified.

¢. The rod dlock function of
the RWM snhall be verifieg 2y
withdrawing the first rog as
an out-of-sequence contra!
rog no more than to the
block point,

Prior to control rod withdrawal
for startup or during refueling,
ver1fy that at least two source
range channels have an observed
count rate of at least three
counts per secong.

when a timiting control red pat-
tern exists, an instrument func-
tional test of the RBM shall pe

performed prior o withdrawal of
the des gnated rod(s) 3and daily

ther@afier

The scram discharge volume vent
ang drain valves 3nall He ver:-
fied open at least once per 3!
days. These valves may de
closed intermittently for test-
ing under agministrative contro)
ang at least once per 32 2ays.
each valve zhall 3¢ ¢cycled
through at 'east one complete
cycle of fyll travel. AL least
once each Refue!ing Outage. the
scram gischarge +slume vent ang
aran valves «11! %e
jemonstirated to

o 30 secongs af-

r receipt of a s1gnal for

n L0 scram, and

bl Coen when the scram signal
15 resel.
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g 3.2/4.2 PROTECTIVE [NSTRUMENTATION
LIMITING CONOITIONS FOR CPERATION SURVEILLANCE REQUIREMENTS
App)icability: Applicability
Applies to the survetllance requirements
Applies to the plant nstrumentation of the Instrumentation that perfaorms 3
which performs 3 protective function. protective function.
Objective Objective:

To specify the type and frequenzy of sur-
To assure the Jperadbility of protective vetllance to be applied to protective

instrument it 1on instrumentation.
SPECIFICATIONS
A, Primary Containment Isolation Func-
tions A. Primary Containment Isolation Fync-
tions
when primary contanment integrity is
required, the 1imiting conditions of Instrumentation ang 10g1¢ systems
operation for the instrumentation shall pe functionally tested ang cal-
that 1nitiates primary containment tbrated as indicated in Table 4.2-1

'solation are given in Table 3.2-1,

8. Core and Containment Cooling Systems - 8. Core and Containment Cooling Systems -

Initiation and Control Initiation ang Contro)

The l1imiting conditions for operation Instrumentation ang 'ogic systems
for the 'nstrumentation that shall be functionally tested ang
'n1tiates ar controls the core ang calibrated as indicated in Table
containment cooling systems are given 4.2-1,

'n Tadble 1.2-2. This Instrumentation
must be operable when the system(s)
't oin1tiates or controls are required
Lo be operable as specified in Spec1-
fication 3.5.

“

Control Rod Block Actuatign

-y

Control Rod Block Actuation

i The 1imiting conditions of oper- Instrumentation ang 10g1c systems
ation for the instrumentation shall be functionally tested snd cal-

that nitiates control rod block brated as Ingicated 1n Table 4.2-1
are g'ven 1in Table 3.2-3.

: 4. «hen a Limiting Contro) Red
Pattern exi1sts one of the
Rod Block Monitors may de
Dypassed for maintenance
ang/or testing provided that
this condition does not 'ast
longer than 24 nours 1n 3 30
day period. If this
condition lasts longer than
24 hours 1n a 10 cay period
the system shall be tripped.

The time spent while in 3
Limiting Contre) Rod Pattern
w1th one or more Rod Block
Monitors bypassed or
‘noperable ing rog
withdr.wa' 2locked does not
count 1gainst the 24 nours
n a 30 day period

D. One Zhanne! may ne Orpassed
1dove 0% power without 3
time restriction provided
that 3 Limiting Contro) Rog
Pattern does not exist ing
the remaining Rogd 8lock
Monitor channe! 15 operable

€. Both Rod Block Menitor
Channe's are jutomatically
Drpassed at less than 10%
rated thermal power or f
the selected control rod Aas
one or more adjacent fue!
bundles comprising the suter

Ooundary of the reactor core ) § )
3.2/4.2:1 Amendment NO.

11316H
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ventury tybes are pravided 'n the main steamlines 4s 3 means of measuring
steam flow and 1150 11miting the 1055 of Mass i1nventary from the vesse!
during 3 steamiine break iccident. In addition to monitering steam flow,
instrumentat'on 15 Jrovided which causes a trip of Group ! 150lation

7alves. The primary function of the instrumentation 1s to detect a dredk In
the ma‘'n steamline, thus only Group | valves 3re closed. For the worst-case
accident. ma'n staamline dreak outside the drywell, this trip setting of
140% of rated steam flow, 1A conjunction with the flow limiters and main
steamline (3ive zlosure, 1imits the mass 1nventory 10ss such that fue! 13
not uncoverad, fuel tsmperatures remain less than 1500° F, and release =of
ragioactivity to the env'rons 15 well below 10 CFR 100 guidelines (reference
SAR Sections 14.2.1.5 and 14.2.3.10).

Temperature-monitor:ng instrumentation 1s provided 'n the main steam)ine
tunne! to detect leaxs In this area, Trips are provided on this
instrumentation ang ~nen exceeoced cause closure of Group | 1s9lation

valves. [ts setting of 200° F 15 low enougn to detect leaks of Lhe order

of § to 10 gpm; thus 1%t 15 capadle of covering the entire spectrum of
Breaks, For ldrge breaxs, 1t 15 3 backup to high-steam flow instrumentation
discussed above, and for smal) breaks with the resulling small release of
ragroactivity, gives 's0latton before the guidelines of 10 CFR 100 are
exceesed.

High-radtation moniters 'n the main steamline tunnel have been provided to
detect gross fuel farlure. This instrumentatron causes ¢losure of Group )
vaives, the only valves required %o close for this accident. With the
estadliished setting sf 7 times normal background and main steamline
1solation valve closure, fission product release 1s limited so that 10 CFR
100 guidelines are ~ot axceeded for this accigent (reference SAR Section
1. 2,1:7).

Pressure 1nstrumentst: 15 provigced w«nich Ltrips when main steamline
pressure 3rops belcw 325 257g. A trip &f this instrumentation results 1n
closure of Group ! 'iglation valves. In the Refue! and Startup/Hot Stanady
modes this trip funel:Qn 15 Dypassed. This function 1s provided primarily
to provige protecticn against & pressure requlator malfunction which would
¢ause the control ang,/or bypass valve to dpen. wWith the trip set at 82§
pstg. 1aventory 1ess ¢ 1imited o0 that fuel 1s not uncovered and peak
cladding temperatures are much Tess tham 1500° F, thus, there ire no

fission products availagle for release other than those in the reactor water
(reference SAR Sesten 11.2.3).

an
o
28

The RCIC and the HPC' nigh flow and temperiture instrumentation are provided
L0 detect 3 dreak 1n their respective pi1ping. Tripping of this
instrumentation resuits A actuation of the RC'C or of WPC) 1s5olatien
valves, Tripping '535:ic for tnis fynctlion 15 Lthe same as that for the man
steamiine 150latton +aives. thus all sensers are reguired to de cperabdble or
'n 4 tripped cong 1t on Lo meet single-faitlure criteria. The trip settings
of 200°F ang 100% of ces'gn flow and valve closure time are such Lhat core
yncovery 1§ preventes and f15310n product release s «~ithin 1imits

The instrumentaticon anich tnitrates ECCS action 's arranged in 3
gne-out -of -two taxer twice 10g1¢ ¢rrcutt. Unlike the reactor scram
circuits, however, t*ere 15 one Lrip system assoctated «ith eacn function
rather than the two Lr'p systems 'n the reactor protection system. The
by virtue of the fact that recungant cgre
re grovided. 2.9 spravs and automatic blewcown ing

1

single-farluyre

¢cooling function

2 2 w @Y GUEV
nigh-pressure soclant iajection. The specificat:on requires that f a trip
system Secomes 'nogeritle, the sysleém wnign ¢ agtivates 's geclared
iroperadlea For axampie, 'f 'he trip system for core spray A decomes
ingperista, core ipray 4 laclarad 'ngperadle ang the cut-of-serv-oce
spectfications of Scecfication 1.5 qovern THis specificatign preserves
the affactiveness of ‘he system with respect to the single-failure critera
even Qurng 2er'eds «ren marintenance 3r tesiing s detng performed

T1I%M 3.2/4.2-6 AMent
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|
.The cdntrql rad block functions are provided to prevent excessive contral
rod withdrawdl so that MCPR does not go below the MCPR Fuel Cladding
Integrity Safety Limit. The trip logic for this function 1s one out of n:
@.3., any trip on one of the six APRM's, eight IRM'5, four SRM's w111 resylt ‘
n 3 rod dDieck. The minimum 1nstrument channel requirements assure
sufficrent instrumentation to assure that the single-failure criterta are
met. The minimum instrument channel requirements for the RBM may be reduced
By one for a short period of time while in a Limiting Contro! Rod Pattern to '
allow for maintenance, testing, or calibration. This time period 15 only
~ 3% of the operating time 1n a month and does not significantly increase
the risk of preventing an inadvertent control rod withdrawal. In addition,
while the unit 1s operating 1n a3 1imiting control pattern with one or more
Rod Block Monitors bypassed and control rod withdraw! blocked, this time
goes not Zfount towards the 24 hours 'n a 30 day restriction. This time
restriction 15 placed on the Rod 8lock monitor system to decrease the
prodadtlity of a4 Rog Withdraw! Error while in a 1imiting control rod
pattern. With control rod withdrawl blocked all rod withdraw! 15 prevented.
hence the RBM 15 not regquired %o function.
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The 4PRM rod block function 1s Flow bBlased and prevents a significant
reduction 1n MCPR, especially during operation at reduced flow. The APRM
provides gross core protection. 1.e., 1imits the gross withdrawa) of contro!
rods 'n the normal withdrawal seguence.

[n the refuel ang startup/hot standdy modes, the APRM rod block function 1s
set at 12% of rated power. This control rod block provides the same type of
protection 'n the Refuel and Startup/Hot Standby modes as the APRM
flow-bilased rod block does 'n the Run mode, 1.e., prevents contrg! rod
withdrawal before a scram 1s reached.

The RBM rod dlock function provides local protection of the core, 1.e.. the
prevention of transition boiling in a local region of the core for a single
rod withdrawal error from a 1imiting control rod pattern. The trip point 1
flow bilased. The worst-case single control rod withdrawal error is analyzeg
for each reload to assure that, with the specific trip settings, rod
withdrawal 15 blocked tefore the MCPR reaches the fuel c¢ladaing integrity
safety Yimit,

Below 30% power, the worst-case withdrawal of a single control rod without
rod dlock action will not viglate the fue!l claddaing 'ntegrity safety 1imit.
Thus the RBM rod block function 15 not required delow this power level. I[f
a control rod 15 selected that nas one or more adjacent fuel dundles
comprising Lhe outer doundary of the reactor core. the neutron leakage 1s
sufficiently high such that withdrawal of this rod will not violate the fuel
cladaing 'ntegrity Safety limit. Thus the RBM function 1s not required for
control rods that nave one or more idjacent fuel dundles comprising the
outer boundaries of the core.

The IRM block function provides local as well as gross core protection. The
scaling arrangement 15 such that the trip setting is less than a factor of
10 adbove the ingicated leve! Analysis of the worst-case accident results
'n rod block action pefore MCPR approaches the MCPR fue!l ¢ladaing integrity
safety Timit.

A downscale indication on 32 APRM 15 an indicatior the 'nstrument has failed
or 15 7ot sensitive enough In either case the instrument w11l not rasgond
Lo changes in control rod motion, and the control rod motion 15 thus
preventad. The downscale trips are set at 3/125 of full scale.

The SRM rod block wih ¢ 100 CPS ang the detector not full inserted assures
that the SRM's are “ot withdrawn from the core prior Lo commencing rod
withdrawal for startup. The scram gischarge volume high water level block
provide annunciation for operator action. The alarm setpoint nas been
selected to provide adeguate t'me %0 allow gdetermination of the cause of
Tevel 1ncrease angd corrective action prior to automat'c scram inttiation.

For effective emergency core cooling for small pipe bBreaks the HPCI system
must funclion since reactor pressure does not decrease rapidly enough to
allow either core spray or LPCI to operate 'n time. The jutomatic pressure
relief function 1s provided as 3 3ackup to the XPCI in the event the HPC!
dgoes not operate. The arrangement of the Lripping contacts 1s such as to
provide this function when necessary and MinimiZe SPurious speration. The
trip settings given 'n the specification are igequate t2 assure 'he idove

criterta are metl (reference SAR Seciion §.2.5.31). The specification
preserves the effectiveness of the system guring ser10ds of maintanance
testing or calidration 3ng a'50 minimizes tme risk of inagvertent aperation

«&., ofly one nstrument channe! sut of service.

Two ragtation monitors are orsvided 2n the refueling flgor «R12% ‘Al
1solaton of the reactor bdullging ang cperation af the standdy 3as trel
systems The trip logic 15 one aut of twd. Trip settings of 100 mR/hr
the moa1tors on the refueling floor are Rased uper nitialing normal
ventilation 1s5glalion and Landdy Jas treatment ;ystem sgeration
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INSTRUMENTATION THAT [NITIATES ROO BLOCK

Minimum Number
of Operadle or
Tripped Instrument

Channels per

Trip Srstem Ll [piirument Tr ) 11
2 4PEM upscale (flow bias)(”) <(0.58wy + s0) _gmp (2)
MFLPO

2 APRM upscale (Refue) and 127128 Full scale
startup/Hot Standby moce)

2 APRM gownscale. ) 23/125 full scale

1 Red 3lock monitor upscale (flow  <0.65Wy + 42(2)
das )’

1 250 3leck monitor Jownscalel’) 237128 fu)) scale

! IRM downscaleld) (3) 237128 full scale

3 IRM upscaleld) $108/128 ful1 scale

2(8) SRM :ete:t:r,~?t n Startup 22 feet delow core centeriine
ses1tion

3 IR™ zetector ;?t n Startup 22 feet bDelow core centerline
sesition 1®

2(5) (8) SRM Upscale $10% counts/sec

2(8) $&RM sownscale (9) »10% counts/sec

“oles

! (per bank) High ~ater level in scram
g1s5cnarge volume (50V)

-

25 gallons (per dank)

SOV nigh water leve) scram NA
trip dypassed

For the Startup /Mot Standdy and Run positions af the reactor moge selector
switch, there snal! be two operable or tripped trip systems for each
function except :he SRM rog dlocks. [RM upscale and IRM downscale neec not
Oe operadle 'n the 2un 20s51t10n, APRM downscale, APRM upscale (flow draseq)
3ng RBM gdownscale “eed not e opersdle in the Startup/Hot Standdy moce. The
K8M upscale anc ccwnscale trips need not e operadle at less than 10% rated
thermal power, or it any power ‘eve) 1f the selected contro) rad nas ane 3r
more igjacent fue' sundles comprising the outer doundary of the reactar

core. The R8M ‘s iutomatically bypassed at less than 30% ratesd thermal
power or f the j2'ected contral rod has one or more agjacent fuel dungles
Comprising ihe Quilsr doundary of the reactor core. For systems « th more
than one cnanneg' cer trip system, 1F the first column cannot e met for ane
3f the two irip srstems, this ¢ondition may exist for up te 7 cays arov'des
Lhat suring that t-me the speradle system s functionally tested 'smediately
Ind darly theraafiar, 1% tR1s congition lasts longer than 7 days ine system
shail se tripged if tne first column cannot be met far Bath Lrip systems,
the ssstems snal' 3e tripped.
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The control rogd 4rive housing
support system shall be i1n place
guring reactor power cperation
and when the reactor coolant
system 1s pressurized above
atmospheric pressure =ith fuel
in the reactor vesse!. unless
all control rods are fully
inserted and Specrfiiatinn
3.3.A.) 15 met.

a. Contro! rog withoawda' se-
quences shaill de ;stan-
lished so that ma:imy'
reactivity that <uilg de
added by dropout 2 a y n-
crement of 3ny sne :o tro!
blade would He suct Li*at the
rod drop accident 2:5°Jn
1tmit of 280 cal/gm ': not
exceeded.

b. whenever the re3ctar n
the Startyp/Hot stanat  or
Run mode telow 13% rated
thermal! power., ne r0d worthn
minimizer shall le
operable. A secsnd op-
erator or gual:fied tech-
nical person may e used as
4 substityte for an inoper-
able rod worth minimizer
which f3115 after with-
Jrawal of at least 12 con-
trol rogs o ihe fully
withdrawn position. The rod
worth minimizer may also de
brpassed for 'ow power
physics testing o
demonstrate the shutdown
margin requirements af
Specification 3.1.4 if 3
nuclear engineer 's present
and verifies the step-
Dr-step rog moverents of the
test protedure

contrel rods shall not %e with-
grawn for startup or ~efueling
Jnless at 'east two source range
channe's have an absarved count
rate equal 9 or greaters than
three csunts per sensngd and

thes: SRM's are Fyully 'mserted.

t as provijed By
ficaton 3.2.C.1 ang

Juring eparsiicn with
g contre) roq patlerns,
rmingd 3y Lhe nuclear
eer . a‘iher

- s /%A

0

£l goth WM cnanne'ls iral) de

speradle

N .

. ¢ontrol ragd withgrawal sha)
Slocked. ar

~
o)
e

r o
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3.

The correctness of the contra)
rod withdrawal sequence input to
the RWM computer shall be veri-
fied after loading the sequence.

Prior to the start of contrg)
rod withdrawal towards critical-
1y, tha capadility of the rog
worth minimizer to properly fyl-
f111 1ts function shall be ver:-
fied by the followina checks.

a. The RWM computer on )ine
dtagnostic test shall de
successfully performeqd.

b. Proper annunciation of the
selection error of one out-
of -sequence control rod
5hall de verified.

€. The rod dlock function of
the RwM shall be verified by
withdrawing the first rog as
an out-of-sequence contro)
rod no more Jhan to the
dlock point.

Prigr to control rod withdrawa)
for startup or during refueling,
verify that at least two source
range channels have an observed
count rate of at least three
counts per second.

when a 1imiting contral rog pat-
tern ex1sts, an nstrument func-
tional test of the R8M shall be
performed prior to withdrawa! of
the designated rod(s) ang daily
thereafter.

The scram discharge volume vent
and drai'n valves snal! be veri-
fied open at least once per 3!
days. These valves may se
closed ntermittently for test-
1ng under administrative control
and at least once per 92 days.
each valve shall e ¢yecleg
through at least one complate
cyele of full travel. At ‘Teast
once each Refueling Jutage, the
s¢ram gJiscnarje volume vent angd
gra'r valves w11 de
demonstrated to

a. Close with'a 30 secsngs af-
ter receipt of a signal for
control roas 9 scram, ind

Cpen when the scram signa)
15 resat.

«r
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b, the delayed neutron fraction chosen for the bounding reactivity

curve
€. a beginning-af-11fe 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 ve.ocity of 3.11 fps
& the Jesign accident an” ..ram reactivity shape function, and
a. the moderatcr temperatiire it which criticality occurs

In most cases the worth of i1nsequence rc¢Jds or rod segments in

conjunction with the actua: values of the other important accident
analysis parameters described above, would most likely result in a
peak fuel enthaipy substantially less than 280 cal/g design 1imit.

Should a control drop accident rasu't in a peak fuel energy content
of 280 cal/g. fewer than 660(7 x 7) fuel rods are conservatively
estimated to perforat2e. This would result in an offsite dose well
below the guijeline value of 10 CFR 10C. For 8 x 8 fuel, fewer than
850 rods are conservatively estimated to perforate, with neariy the
~ame consequences as for the 7 x 7 fue)l case because of the rod
power differences.

The rod worth minimizer provides automatic supervision to assure
that out of sequence control rods will not be withdrawn or inserted;
i.e., 1t 1imits operator deviations from planned withdrawal
sequences (reference SAR Section 7.9). It serves as a backup to
procedural control of control rod worth. In the event that the rod
worth minimizer 1s out of service when required, a l1icensed operator
or other qualified technical employee can manually fulfill the
control rod pattern conformance function of the rod worth

minimizer. In this case, the normal procedural controls are backed
up by independent procedural controls to assure conformance.

The source range monitor (SRM) system performs no automatic safety
system function, 1.e., 1% has no scram function. It does provide
the operator with a visual indication of neutron level. This is
needed for knowledgeable and efficient reactor stactup at low
neutron levels. The consequences of reactivity accidents are
functions of the initial neutron flux. The requirement of at leist
3 counts per second assures that any transignt, should it occur,
begins at or above the initial value orf 107° of rated pcwer used

in the the analyses of transients from cold conditions. One
operable SRM channel would be adaquate 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
conservatism,

The Rod Block Menitor (RBM) s designed to automatizally prevent
fuel damage in the event of erronenus rod withdrawal from locations
of high power density during high power operations. Ouring reactor
o.erations with ¢certain 1imiting control rod patterns, the
worst-case withdrawal of 3 single contrel rod could result in one or
more fuel rods with MCPR's less than the MCPR fuel cladding
integrity safety 1imit. OQuring a Limiting conti'0) rod pattern,
testing of the RBM system will ass.re its operability prior to
withdrawal of such contrel rods. To facilitate testing while in a
Timiting control rod pattern one RBM may be bypassed, for brief
periods of time to perform maintenance and/or (esting without
decreasing the reliability of the system, providad the other RBM is
operavle. Twa RBM channels are provided. Tripping one operable
channel w111 block erron~ous rod withdrawal soon erough to prevent
violation of tne MCPR Safety 1imit. It i1s the responsibiiity of the
nuclear engineer tn identify thase 1imiting control rod patterns anc
the designated r ds either when the patterns are initially
established or as they develop due to the occurrence of inoperadle
control rods in other than 1imiting pattern,

The operability of the Scram Discharge Yolume vent and drain valves
assures the proper venting and draining of the Volume, 50 that water
accumulation in *he Volume does not occur. Trese 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.

3.3/4.3-9




ATTACHMENT 2

SUMMARY OF CHANGES

A total of twenty tour (24) changes to the Quad Cities Station 'inits
1 and 2 Technical Specifications have been identified (12 p~r unit) and are
listed below
as follows:

1. Page 3.2/4.2-1, DPR-29 and 30

(a) Limiting Condition Operation (LCO) - Delete Item C.2 in entirety and
replace with new items 2.a., 2.b., and 2.c..

This chanyge is strictly a numbering change and is administratively in
nature.

(b) LCO, Technical Specification 3.2.C. - Create new Item 3.2.C.2 a.,
which reads as follows: “When a Limiting Control Rod Pattarn exists
one or more...does not count against the 24 hours in a 30 day period "

This section was changed to clarify time restrictions on Rod Block
Monitor bypassing. 1t now states that while in a limiting control
pattern, one Rod Block Monitor may be bypassed for mainienance/
testing for no longer than 24 hours in a 30 day period; unless in
this condition rod withdrawal is blocked, then this time does not
count against the 24 hrs. in a 30 day period.

(¢) LCO, Technical Specification 3.2.C. - Create new Item 3.2.C.2.b.,
which reads as follows: "One channel may be bypassed above 30%
power...and the remaining . »d Block Monitor Channel is operable."

This section was changed so that if a limiting control rod pattern
does not exist, then one Roéd Block Monitor may be bypassed for any
length of time, provided the other Rod Block Monitor is operable.
Rod Withdrawal nee 1 be blocked in this case,

(d) LCO, Technical Specification 3.2.C. - Create new Item 3.2.C.2.c.,
which reads as follows: "Both Rod Block Monitor Channels are
automatically bypassed at less.,.of the reactor core."

This section would permit both Rod Block Monitors to be automatically
bypassed below 30% rated thermal power and on edge control rods.

2. Page 3.2/4.2-6, DPR-29 and 30

(a) Delete last paragréph of Bases.

This paragraph to the Bases is being dropped and replaced with a new
section. The new section encompasses the changes which result from
the proposed clarifications to the & Hlock Monitor Technical
Specifications.
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Page 3.2/4.2-6a, DPR-29 and 30

(a)

Page

Create new puragraph which reads as followe* "“The Control Rod Block
functions are provided to prevent...hence the RBM is not rejuired to
function."

This new section provides clarification that while in a limiting
control rod pattern, one Rod Block Monitor may be bypassed for a
short period of time to perform maintenance and/or testing. This
provision is currently in the Bases, however, would otherwise have
been deleted based on the change described in Item 2(a). 1In
andition, while the unit is operating in a limiting control pattern
with one or more Rod Block Monitors bypassed and control rod with-
drawal block, this time does not count towards the 24 hours in a
30 day restriction.

3.2/4.2-7, DPR-29 and 30

(a)

Bases - fourth paragraph, third line. Following the sentence which
ends with the words "power level.", insert the following: "If a
control rod is selected that has one or more adjacent fuel
bundles...the outer boundaries of the core".

This addition to the fourth paragraph clarifies that both Rod Block
Monitors are automatically bypassed below 30% power and when a
control rod, with one or more fuel bundles residing on the reactors
perifery, is selected.

Page 3.2/4.2-14, DPR-29 and 30

(a)

(b)

(c)

Note 1, fourth line - Following the words "RBM upscale"”, insert the
words "and downscale trips", so that the sentence now reads "The RBM
upscale and downscale trips neel be operable at less than 30% rated
thermal power,”

Note 1 (continued) - Following the words "at less than 30% rated
thermal power," insert the words "or at any power level if the
selected control rod...comprising the outer boundary of the reactor
core” so that the sentence now reads, "The RBM upscale and downscale
trips...or at any power level...of the reactor core."

Note 1 (continued) - D- . te the sentence "One channel may be bypassed
above 30% rated ther ower provided that a limiting control rod
pattern does not ex!

These changes (5a, 5b, and 5c¢), provide clarification as to when the
upscale and downscale trips of the Rod Block Monito. are not required
and when they are automatically bypassed,




3.3/4.3-3, DPR-29 and 30

6. Page
(a)
7. Page

LCO, Technical Specification 3.3.B.5 - Insert the words "Except as
provided by Specification 3.2.C.1 and 3.2.C.2" so the sentence now
reads “"except as provided by the by Specification 3.2.C.1 and 3.2.C.2
during operation with a limiting control rod patterns..."

This addition clarifies that while in a limiting control rod pattern,
one Rod Block Monitor may be bypassed for maintenance and/or

testing. In addition, it also clarifies that an edge rod may have
both Rod Block Monitors bypassed while in a Limiting Control Rod
pattern.

3.3/4.3-9, DPR-29 and 30

(a)

4637K

Bases, Item 5, third line - Delete the section beginning with the
words, "Two channels are provided..." thrv gh the sentence containing
the words “identify these limiting patterns"”. Replace with section
that begins with words "During reactor operations with certain
limiting control rod patterns,..." through the sentence that contains
the words "identify these limiting control rod patterns”.

This addition clarifies the Rod Block Monitor operability requirement
during a limiting control rod pattern.
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A
BASIS FOR SIGNIFICANT HAZARDS CONSIDERATION
CLARIFiCATION OF ROD BLOCK MONITOR (RPM)
OPERABILITY AND BYPASS TIME REQUIREMENTS
The proposed Technical Specification amendments t ections 3.2.C,
Table 3 3, 3.3.B.5 and the Bas for these secti are beir
clarify interpretations of these sectlor This Technical Spe ‘
amendment wil larify bypa: time limitatlor n the Rod Block
'j.“ !‘."‘t :“‘L‘ K M‘ 'I'A" : “’}“" ": ‘: t Y
The proposed Technica pecificatior andment al lows Rod Block
Monitor to be ed without any time limitations prcvided the other Rod -
Block Monitor is operable and a Limiting ntrol Rod Pattern does not exist Y
ne Rod Block Monitor 1 apabl¢ f preventing the worst yse unrestricted rod
withdrawl from vi ating the MCPR Safety Limit By definition a Limitirj
Control Rod Pattern is a condition in which the worst 3se, unrestricted
withdrawl of a control rod could violate the MCPR Safety Limit. However, due
to changing nditions with re flow, xenon, or control rod movement it is o
difficult to determine when the unit enters a limiting rol rod pattern.
rherefore providing £or one Rod Block Monitor to be operable while not in a
limiting ntrol rod pattern will prevent the wor s e restricted rod
withdrawal 1f a limiting ntrol rod pattern is entered
While the unit 1s operating 1 y Limiting Control rod pattern bott
Rod Block monitors must be operable, except for maintenance and/or in
which case one may Le bypa »d for i hour n 3 lay rhi hort period of
time will allow prop¢ testir f the Rod Block M tor and wi
51gnit iNtly increase the I 1Sk f “he worst 1Seé unrestr ted ] withdrawa
to violate the MCPR ifety Limit
’,
In addition, wi e the unit 1 perating in a limiting
pattern with one or more Rod B k Monitors bypassed and ntr rod
withdrawal block, this time does not Int towards the 4 hour in a 30 day
restr tior 'hi time restriction 1 placed on the Rod Block n Ltor ysSte
t decrease the probability of a Rod Withdrawal Error while 1n a imiting
control rod patterr With control rod withdrawal blocked all rod 1 ]
is prevented, hence the RBM is not required to function The 24 h
hould only apply when the RBM equired to provide a Rod Block Functior
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when reactor power is less than 30% rated core thermal power, or an ‘
edge rod is selected, at any power, both rod block monitors are automatically

bypassed. General Electric's Equipment Manual APED-5706, November 1968,

documents that below this power level the bundle powers are low enough that

withdrawal of the strongest rod will not violate the MCPR Safety Limit.

Analysis also showed signiiicant neutron leakage on the edge fuel assemblies

of the core such that withdrawal of any edge control rod will not violate the

MCPR Safety Limit,

These changes have been reviewed by Comuonwealth Edison and we

believe they do not present a Significant Hazards Consideration. The basis
for our determination is documented as follows:

BASIS FOR NO SIGNIFICANT HAZARD DETERMINATION

Commonwealth Edison Ccmpany has evaluated thi:z proposed amendment and
determined that it involves no significant hazards cons.derations. 1In
accordance with the criteria of 10 CFR 50.92(c), a propored amendment to an
operating license involves no significant hazards consideration if operation
of the facility in accorcance with the proposed amendment would not:

1) 1Involve a significant increase in the probability or consequences of an
accident previously evaluated because:

(a) The proposed Technical Specification changes require at least one Rod
Block Monitor to be operable whenever the worst case unrestricted rod
withdrawal error could violate the MCPR Safety Limit. One Rod Block
monitor is sufficient to prevent the MCPR Sa’ety Limit from being
violated during the worst case, unrestricted rod withdrawl.
Therefore, this does not involve a significant increase in the
probability or consequence of an accident previously evaluated,

2) Create the possibility of a new or different kind of accident from any
accident previously evaluated; because;

(a) A review of the proposed Technical Specification changes does not
reveal a new or different kind of accident from any previously
evaiuated. This proposed amendment does not change the times the Rod
Block monitor is needed and therefore does not create the possibility
of a new or different kind of accident than previously was evaluated.




3) 1Involve a significant reduction in the margin of safety, because;

(a) The proposed Technical Speciiication change requires at least one Rod
Block Monitor to be operable when reactor power is sufficient so that
the worst case unrestricted rod withdrawl could violate the MCPR
safety Limit. The only time that the worst case unrestricted rod
withdrawl could violate the MCPR Safety Limit is when the unit is
operating in a Limiting Control rod pattern. However, due to
changing conditions with core flow, Xenon, or control rod movement it
is difficult to determine when the unit enters a limiting control rod
pattern. Therefore, providing one Rod Block Monitor to be operable
while not in a limiting control rod pattern will prevent the worst
case unrestricted rod withdrawl if a limiting control rod pattern is
entered. In addition when a limiting control rod pattern exists both
Rod Block Monitors must be operable or rod withdrawl be blocked,
except for maintenance and/or testing for brief periods of time.

This ensures with a high degree of certainty that the worst case rod
withdrawl error will not violate the MCPR Safety Limit., Hence, the
changes do not result in a decrease in the margin of safety.

Therefore since the proposed license amendment satisfies the criteria
specified in 10 CFR 50.92, Commonwealth Edison has determined that a no
significant hazards consideration exists for this license amendment. We
request its approval in accordance with the provisions of 10 CFR 50.91(a)(4).




