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3/4.) _REACTIVITY CONTROL SYSTEMS

3/4.1.1 __BORATION CONTROL
SHUTDOWN MARGIN - T > 200°F

LALE

%WJ e
— =

3.1.1.1 The SHUTDOWN MARGIN shall be equal to or greater than the limit

1ine of Fi

gure 3.1-1b.

APPLICABILITY: MODES 1, 2*+, ii/)nd 4.

ACTION:

Hﬁth the SHUTDOWN MARGIN Tess than the 1imit 1ine of Figure 3.1-1%

mmediatel
lrid solut
restored.

y initiate and continue boration at > 40 gpm of 2300 ppm’ boric
ion or equivalent until the required SHUTEOUN MARGIN is

4.1.1.1.1

The SHUTDOWN MARGIN shal)l be determined to be equal to or

greater than the limit*b{»rigure 3.1-1b:

§ line g

Within one hour after detection of an inoperable C[A(s)+ and at

least once per 12 hours thereafter while CEA s)*

inoperable. If the inoperable CEA is untrippab\e.

the above required SHUTDOWN MARGIN shalT be increased by an
ntrippable CEA(s)*.

f{fg:nt at least equal to the witidrawn worth of tho»#mmovtbi!j}

When in MODES 1 or 2'. at least once per 12 hours by verifying
that CEA group withdrawal® is within the Transient Insertion
Limits of Specification 3.1.3.6.

when in MODE 2*%, within 4 hours prior to achieving reactor
critica]ity by verifying that the predicted critical CEA
position® is within the 1imits of Spezification 3.1.3.6.

Prior to initial operation above 5% RATED THERMAL POWER after
each fuel loading, ?y consideration of the factors ofi(e bélow,
with the CEA groups™ at the Transient Insertion Limits of
Specification 3.1.3.6.

* Adherence to Technical Specification 3.1.3.6 as specified in
Surveillance Requirements 4.1.1.1.1 assures that there is sufficient

able shutdown margin to match the shutdown margin requirements
e safety analyses.

** See Special Test Exception 3.10.1.
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3.1.1.2 The SHUTDOWN MARGIN shall be > 3.0% A k/k,, ¢nd when 2resier pe
‘CJ“ ‘3 less 1han - y

APP' CABILITY: MODE §
& —Pressurizer level > 80 inches from bottom of the pressurizer.

‘o rizer-tevel <90 inches from bottom of the pressurizer,
11 sources of non-borated water < 88 gpm.
Shel ba
ACTION: BT o st e R S

a. With the SHUTDOWN MARGIN < 3.0% A k/k, immediately initiate
and continue boration at > 40 gpm of 2300 ppm boric acid
solution or equivalent unti] the required SHUTDOWN MARGIN is
restored. :c :

b. With the pressurizer drained to 0 inches and all sources of
non-borated water > 88 gpm, immeUYately suspend all operations
involving positive reactivity changes while the SHUTDOWN MARGIN
is increased to compensate for the additional sources of
non-borated water or reduce the sources of non-borated water to
< 88 gpm.

SURVEILLANCE REQUIREMINTS S

4.1.1.4, 2fhe SHUTDOWN MARGIN shall be determined to be > 3.0% A k/k:

@. Within one hour after detection of an inoperable CEA(s)* and at
least once per 12 hours thereafter while the CEA(s)" is
inoperable. If the inoperable CEA* is or>
untrippehle, the above required SHUTDOWN N shall be
increased by an amount at least equ:l to the withdrawn worth of

the tmmovabié-or untrippable CEA(s)*,
b. At Teast once per 24 hours by consideration of the following
factors:

Reactor coolant system boron concentration,

CEA position,

Reactor coolant system average temperature,

Fuel burnup based on gross thermal energy generation,
Xenon concentration, and

Samarium concentration.

N B L P v

4.1.1.2.2 With the pressurizer drained tolxnéo inches determine:

a. Within one hour and every 12 hours thereafter that the level in
the reacter coolant system is above the bottom of the hot leg
nozzles, and

b. Within one hour and every 12 hours thereafter that the sources
of non-borated water are < 88 gpm or the shutdown margin has

i to _ycompensatefl for the additional,sourcc..

soraftd Jeter )

T Exciuding the center CEA during Cycle 10+
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3.1.3.1 The CEA Motion Inhibit and all shutdown and regulating CEAs*
shall be OPERABLE with each CEA of a given group positioned within 7.5
inches (indicated position) of all other CEAs in its group

APPLICABILITY: MODES 1* and 2* o — ‘}
mu: ~ ( d“ ¢ ng oy Shatec O \) )
a. With one or more CEAs*'inoperable due to being immovable as 7 ) |
ﬁwu”# excessive friction Mﬁnﬁu _interferenceor—

known-te-be,/Untrippable, be in at Teast HOT STANDBY within 6
hours

b. With the CEA Motion Inhibit inoperable, within 6 hours either:
1. Restore the CEA Motion Inhibit to OPERABLE status. or

2, | Pmmﬁoﬁwm “the CEA ﬂf“l;t mttm mr ﬂm
etther the or-any "Manuel-Mode" posttion and v
withdraw all CEAs in groups 3 and 4 and withdraw the CEAs* i
in group 5 to less than 5% insertion, or

3. Be ‘1» atie HOT STANDBY :
w(gh,v
' With onh’TEA inoperable® due to causes other than addressed by |
ACTION a, above, and inserted beyond the Long Term Steady State
Insertion Limits but within its above specified alignment
requirements, operation in MODES 1 and 2 may continue for up to
7 days per occurrence with Af&ot{l accumulated time of < 14

days per calendarvybar
y p '0’ ‘ “"Av\y O .}hu fJO‘J'! 51}

d. With one CEAJK perib?e due to Causes other than addressed by
ACTION a, above, but within its above specified alignment
requirements and either fully withdrawn or within the Long Term
Steady State Insertion Limits if in CEA group 5, operation in
MODES 1 and 2 may continue.

See Special Test Exceptions 3.10.2 and 3.10.4.
+ Excluding the center CEA during Cycle 10.
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REACTIVITY CONTROL SYSTEMS

(1-\ .,_‘,'I,(l‘x‘ atn | l

e. With one{or 1s Hgned from any other CEAs in its
group by less than 15 inches,
operotion in MODES 1 and 2 m centinue, provided that within

the minhgned CEA 15@

within 1ts1ﬁ’;§§]specified

1. Jestored to

flc v &F.
2. Decrared Tnopenble After dechmng the CEA* moperab]e r\
3 operatign in MODES 1 and 2 may continue for up to 7 days /
per gcturrence with a total accumulated time of < 14 days {
per calendar year provided all of the following conditions
are met:

- a.  The THERMAL POWER level shall be reduced to < 70% of
} the maximum allowable THERMAL POWER level for the
75| existing Reactor Coolant Pump combination within une
| hour; if negative reactivity insertion is required to
| reduce THERMAL POWER, boration shall be used.
! b, Within one hour after reducing the THERMAL POUER as
~' required by a) above, the remamder of the CEAs* in '

4

1 the group with the inoperable CEAY shall be aligned
\ to within 7.5 inches of the inoperable CEA* while
maintaining the allowable CEA sequence and insertion
\ limits shown on Figure 3,1-2; the THERMAL POMER Teve!
shall be restricted pursuant to Specification 3.1.3.6
durmg subsequent operation.
hf‘rh’ T ¥ 28 aﬂ{‘h'h)
f. With cne CEAVmsaiagned from any other CEA’ 1’n 1ts group b) ]

prond_d" that the mlsaHgned CEA* is positioned within «f & .

( AoPpinches-of the pther CEAST-in its group-—in-secordance with

- 'the time a]lomce shown m F)’gure 3 1- B,f he pre- -misaligned

reut¢rtd ¢ .l

fiam &

wi%e used to de%mme memm ime to realign the
CEA* from Figure 3.1-3 shall be the latest measurement taken '
within 5 days prior to the CEA misalignment. If no
measurements ‘ware ake within § ys prior, to the

g TR ""P‘*"“" P vy o
misalignment, W M%% shali be assumed.

V‘ . . 9. With one CEA* misaligud#mw—ot-her G-EA-~m4u—qrwp by~ |
ﬁch;.,..‘.M;\ C*,-("W::-—’I i : t_the conclusion of the time allowance
syma‘ we ) nioT \ permitted in{f4 vggy,ng]y start to implement the

s specdtd N following actions:

L'&"), g ‘_,r')
S L

a‘ "w? / y‘_.ﬂ"‘u/;
‘ 4 1. If the THERMAL POWER level prior to the misalignment was
T e d greater than 50% of RATED THERMAL POWER, THERMAL POWER
shall be reduced to less than the greater of:

+ Excluding the center CEA during Cycle 10.
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REACTIVITY CONTROL SYSTEMS
LIMITING CONDITION FOR OPERATION
a) 50% of RATED THERMAL POWER
b) 75% of the THERMAL POWER leve) prior to the misalignment

_‘zithjn<one“houv;lftcr'titéédihy'1ﬁiﬁtime allowance permitted by
Hgure-ded fetons ¢ f o b,

2. If the THERMAL POWER level prié; to the misalignment was < 50%
of RATED THERMAL POWER, maintain THERMAL POWER no higher than
the value prior to the misalignment.

If negative reactivity insertion is required to reduce THERMAL
POWER, boration shall be used. Within one hour after establishing
the appropriate THERMAL POWER as requireg above, either:
its «
1. Restore the CEA* to within"the-above 'specified alignment |
requirements, or S—

2. Declare the CEA* inoperable. After declaring the CEA |

inoperable, POWER OPERATION may continue for up to 7 days per

occurrence with a total accumulated time of < 14 days per

7] j _ealendar year provided the remainder of the CEA 'Wi“tﬁ!”g?ﬁﬁﬁ”“”4,

[<eplece -~ with the inoperable CEA are aligned to within 7.5 inches-of the '
. & inoperable CEA while maintaining the altowable CEA seQuence and

it insertion limits shown on Figure 3:1-2; the THERMAL POWER leve)

:ELﬁufff ~shall be restricted pursuant to Specification 3.1.3.6 during

IO

{

subsequengzoﬁeration. - _»

#hT‘J With more than one CEA* 4noperable or misaligned from ;ny'dther CEA l
i in its-group by 15 inches (indicated position) or more, be in at
\ least HOT STANDBY within 6 hours. -

[ r- J;""’m es of performing ﬁ;}m+ operability tes@f@ ~=_}

[ [ 1S 43312 Af the CEA has an inoperable position ind¥cation
o tol “channet, %héfa1ternate indication system (pulse counter or voltage
e dividing network) will be used to monitor position. If a direct
,7’ position indication (full out reed switch or voltage dividing
*7.(3' %- network) cannot be restored within ten minutes from the commencement

| of CEA motion, or CEA withdrawal exceeds the surveillance testing
insertion by > 7.5 inches, the position of the CEA shall be assumed
to have been > 15 inches from its group at the commencement of CEA
‘\ motion.

S e e ——— ———

+ Excluaing the center CEA during Cycle 10.
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T — L

INSERT "A"

calendar year provided that within ong ' ' able, the
remainder of the CEAs* in the group wilh the mnpcuhlc C!:.A are ah ed 10 within
7.5 inches of the inoperable CEA while;_a) maintaining the allowable CEA sequence
and insertion limits shown on Figure 3.1-2;, for & regulating CEA, and with the
THERMAL POWER level M-ho rcslmwd pnnuam to Speclﬂutkm i 1 36 dunng
subsequent operatio i , .

With more than one CEA* (regulating or shutdown) ine ?‘ubb or-misaligned and cach
MWM from any other CEA in its group by-15-inches
(mdmtcd pmmon) OF - MOFe; -be- 4n-al- oast-HOE-REANDRY - within 6 - mw
u\ h. r'un;t.-.e;';‘anl Sy 'Il!.<llllt : herwise
nnt‘;' 4 =S INOPCT Y .‘lxv 1y ong

Mmummmmmmmmmm

With more than one CEA* (regulating or shutdown) inoperable or &MMMQDQQEA
and_any one or more of the misaligned CEAs is

misaligned
15 inches (indicated position) or more from any other CEA in its group, be in at least HOT
STANDBY within 6 hours,



REACTIVITY CONTROL SYSTEMS
SURVEILLANCE REQUIREMENTS

4.1.3.1.1 The position of each CEA* shall be determined to be within 7.5 l
inches (indicated position) of all other CEAs in its group at least once

per 12 hours except during time intervals when the Deviation Circuit

and/or CEA Motion Inhibit are inoperable, then verify the individual CEA
positions at least once per 4 hours.

4.1.3.1.2 Each CEA* not fully inserted shall be determined to be
OPERABLE by inserting it at least 7.5 inches at least once per 31 days. U

4.1.3.1.3 The CEA Motion Inhibit shall be . emonstrated OPERABLE at least
once per 31 days by a functional test which verifies that the circuit
maintains the CEA group overlap and sequencing reguirements of

Specification 3.1.3.6 and that the circuit also prevents any CEA from |
being misaligned from all other CEAs in its group by more than 7.5 inches ]
(indicated position).* | l

> "
.,17 ASErT friom oA

Acton

Excluding the center CEA during Cycle 10.
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REACTIVITY CONTROL SYSTEMS
SHUTDOWN CEA INSERTION LIMIT
LIMITING CONDITION FOR OPERATION

3.1.3.5 A1l shutdown CEAs shall be withdrawn to at least 129.0 inches.
APPLICABILITY: MODES 1 and 2+*#.

. (N >~ g -
L 4 ¥ :
With - 'one shutdown CEA"withdrawn, except for surveillance

ohe-hour-eitherr Consder fhe CLAC) misalgacd, >

jist,mijmfiudf-u Specificalion 4.1:3:1.2, to tess than-129.0-inches,

- ~d. . MWithdraw the CtA-teo at least 128.0 inches, er
i el ot €l

—b._Declare theCEA inoperable and“apply Specification 3.1.3.1%
4 /=L f'-"‘i e 1 N o y

>

N
Z\.

)

S

\
,rrj ,&"’J,, & ”j)

— e T DT R

4.1.3.5 Each shutdown CEA shall be determined to be withdrawn to at
least 129.0 inches:

a. Within 15 minutes prior to withdrawal of any CEAs* in
regulating groups during an approach to reactor criticality,
and

b. At least once per 12 hours thereafter.

. See Special Test Exception 3.10.2.
With K ffz I.Qo'~l
. Exc1ud?ng the center CEA during cycle 10.

L3
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A sufficient SHUTDOWN MARCIN ensures that 1) the reactor can be made
subcritizal from all operating conditions, 2) the reactivity transients
associated with postulated accident conditions are controllable within accept-
able limits, and 3) the reactor will be maintained sufficiently subcritical to
preclude inadvertent criticality in the shutdown condition.

The most 1imiting SHUTDOWN MARGIN requirement at beginning of cycle is
devermined by the requirements of several transients, including Boron Dilution
and steam Line Rupture. The SHUTDOWN MARGIN reguirements for these transients
are relatively smal) and nearly the same. However, the most limiting SHUTDOWN
MARGIN requirement at end of cycle comes from just one transient, the Steam
Line Rupture event. The requirement for this transient at end of cycle is
significantly Jarger than that for any other event at that time in cycle and,
als?, considerably larger than the most limiting requirement at beginning of
cycle.

The variation in the most limiting requirement with time in cycle has
been incorporated into Technical Specification 3.1.1.1, in the form of a
specified SHUTDOWN MARGIN value which varies linearly from beginning to end of
cycle. This variation in specified SHUTDOWN MARGIN is conservative relative
to the actual variation in the most 1imiting requirement. Conseguently,
adherence to Technical Specification 3.1.1.]1 provides assurance that thg
available SHUTDOWN MARGIN at anytime in cycle will exceed the ‘most limiting s
SHUTDOWN MARGIN reguirement &t that time in cycle, »- - DT efp )

LS & 5 <
> ) . ,.-’\
In WODE 5, the reactivity transients resulting from any event are minima
and do not vary significantly during the cycle. Therefore, the specified
SHUTDOWN MARGIN in MODE 5 via Technical Specification 3.1.1.2 has been set
egqual to a constant value which is determined by the requirement of the most
iimiting event at any time during the cycle, i.e., Boron Dilution with the
pressurizer level less than 90 inches and the sources of non-borated water
restricted. Conseguently, adherence to Technical Specification 3.1.1.2
provides assurance that the available SHUTDOWN MARGIN will exceed the most
Jimiting SHUTDOWN MARGIN requiremen: at any time in cycle.

CALVERT CLIFFS - UNIT 1 B 3/4 1-1 Amendment No. 27, 37, 48,
11, #¢, 10k,
130




REACTIVITY CONTROL SYSTEMS
BASES e " - T

- - e

stable reactivity condition of the reactor and the additional
restrictions prohibiting CORE ALTERATIONS and positive reactivity change
in the event the single injection system becomes inoperable.

The boron capability required below 200°F is based upon pr8v1d1ng a
ek/k SHUTDOWN MARGIN after xenon decay and cooldown from 700%F to
140 This condition requires either boric acid solution from the boric
acid tanks, the requirements of which are met by Specification 3.1.2.7,
or 9,844 gallons of 2300 ppm borated water from the refueling water tank.

The OPERABILITY of one boron injection system during REFUELING
enszres that this system is available for reactivity control while in
MODE 6.

3/4.1.3 MOVABLE CONTROL ASSEMELIES

The specifications of this section ensure that (1) acceptable power
distribution 1imits are maintained, (2) the minimum SHUTDOWN MARGIN is
maintained, and (3) the potential effects of a CEA ejection accident are
limited to acceptable levels.

The ACTION statements which permit limited variations from the basic
requirements are accompanied b:,add#t1o"‘\*ﬁeil‘?ctf“hxxph1ch ensure that
the original criteria are met: ;2"/L sc,p, _ ~p>

.ﬁq,, <

el

The ACTION statements appl\cable to-&—&&ue&—oo'Untrlppable CEA and
to a large misalignment (> 15 inches) of two-or more CEAs, require a
prompt shutdown of the reactor since either of these conditions may be
indicative of a possible ios§‘vf medhanical functional capability of the
CEASL“gdw;n_xhe.sxgggng 1un 1ppable CEA, the loss of SHUTDOWN
MRG e\f,\/sﬁ/)"-/’o:

For sma]l mlsafignments (< 15 1nches) of the CEAs, there is 1) a
smal)l degradation in the peaking factors relative to those assumed in
generating LCOs and LSSS setpoints for DNBR and linear heat rate, 2) a
small effect on the time dependent long term power distributinns relative
to those used in generating LCOs and LSSS setpoints for DNBR and linear
heat rate, 3) a small effect on the available SHUTDOWN MARGIN, and 4) a
small effect on the ejected CEA worth used in the safety analysis.
Therefore, the ACTION statement ssociated with the small misalignment of
a CEA permits a+6n& hour timé \nfs;val during which attempts may be made
to restore the“C A@Lo W1th‘n€£:;1 ignment requirements prior to
initiating a réduction in TH POWER. The one hour time limit is
sufficient to (1) identify causes of a misaligned CEA, (2) take
appropriate corrective action to realign the CEAs and (3) minimize the
effects of xenon redistribution.

Revised by NRC Letter dated _ 09/11/91
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REACTIVITY _CONTROL _SYSTEMS WS

Overpower margin is provided to protect the core in the evemt of a large
misalignment ( 2 15 inches) of alCEA. However, this misalignment would cause
distortion of the core power distribution. The reactor protective system would
not detect the degradauon in radial peaking factors and since variations in
other system parameters (e.g., pressure and coolant temperature) mayv not be
sufficient to cause trips, it is possible that the reactor could be operating with
process variables less conservative than those assumed in genersting LCO and
LSSS setpoints. The ACTION swutement associated with a large CEA
musalignment requires prompt action to realign the CEA 10 avoud excessive
margin degradation If the CEA 5 not realigned within the given tme
constraints, action is specified which will preserve margin, including reductions

im THERMAL POWER

For a single CEA misaligument, the ume allowance 1o realign the CEA
(Figure 3.1-3) is permitted for the following reasons:

1. The margin calculations which support the power distnbution LCOs for
DNBR are based on a steady-state F/ as specified in Technical
Specification 323,

o

When the acwal FJ is less than the Technical Spesification value,
additional margin exists.

3. This additiona! margin can be credited to offset the increase in FJ
with time that will occur following 4 CEA misalignment due 10 xenon

Ty redistribbtion.
o ZNSERT " )
“* . _The requirement to vreduce power leve' after the tme limit of Figure 3.1-3
is reached offsets the continuing imcrease in FJ that can occur due to xenon
redistribution. A power reduction is not required below 50% power. Below 50%
power there is sufficient conservatism in the DNB power distribution LCOs 1o
compietely offset any, or any addimional, xenon redistribution effects.

The ACTION statements applicable to misaligned or inoperable CEAs include
requirements to align the OPERABLE CEAs in a given group with the inoperable
CEA. Conformance with these alignment requirements bring the core, within a
short period of time, to a configuration cousistent with that assumed in
generating LCO and LSSS setpoints. However, extended operation with CEAs
signuficantly inseried in the core may lead to perturbations in 1) local burnup,
2) peaking factors, and 3) svailable shutdown margin which are more adverse
than the conditions assumed to exist in the safety analyses and LCO and LSSS
setpoints determanation. Therefore, time lumits have been imposed on operation
with inoperable CEAs to preclude such ad.erse conditions from developing.

-

CALVERT CLIFFS - UNIT 1 B 3/41-4 Amendment No. §4, 90, 127
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Operability of the CEA position indicators is required to determine CEA
positions and thereby ensure complance with the CEA alignment and insertion
limits and ensures proper operation of the rod block circuit. The CEA ‘Full
In" and “Full Out® Limits provide an additional independent means for
determining the CEA positions when the CEAs are st either their fully inseried
or fully withdrawn positions. Therefore, the OPERABILITY and the ACTION
statements applicable 10 inoperable CEA position indicators permit continued
operations when positions of CEAs with inoperable indicators can be verified by
the "Full In" or *Full Out* limits

CEA positions and OPERABILITY of the CEA position indicators are
required 10 be verified op a nominal basis of once per 12 hours with more
frequent verifications required if an automatic monitoring channe! is inoperable
These verification frequencies are adequate for assuring that the applicable
LCOs are sausfied.

The surveillance reguirements affecting CEAs with inoperable position
indicauon channels allow 10 minutes for testing each affected CEA.  This tume
umit was selected 50 that 1) the tme would be long enough for the required
testing, and 2) if all position indication were lost @uring tesumg, the time
would be short enoug® 10 3llgw-a power reduction 1o #0% o Maximum allowable
therma! power withinr bie ‘gow‘bom when the testing way initiated. The time
limit ensures CEA misatfgnments occurning during CEA testing are corrected
withm the time requirements required by existng specifications

The maximum CEA drop time restriction is consistent with the assumed
CEA drop time used in the safety analyses. Measurement with T > 515°F
and with all reactor coolant pumps operating ensures that the Mﬁsured
grop times will be representative of insertion times experienced during
& reactor trip at operating conditions.

The LSSS setpoints and the power distribution LCOs were generated
based upon a core burnup which would be achieved with the core operating
in an essentially unrodded configuration. Therefore, the CEA insertion
limit specifications reguire that during MODES 1 and 2, the full length
CEAs be nearly fully withdrawn. The amount of CEA insertion permitted
by the Steady State Insertion Limits of Specification 3.1.3.6 will not
have a significant effect upon the unrodded burnup assumption but will
still provide sufficient reactivity control. The Transient Insertion
Limits of Specification 3.1.3.6 are provided to ensure that (1) acceptable
power distribution 1imits are maintained, (2) the minimum SHUTDOWN
MARGIN {s maintained, and (3) the potential effects of a CEA ejection
accident are limited to acceptable levels; however, long term operation
at these insertion limits could have adverse effects on core power
distribution during subsequent operation in an unrodded configuration.

CALVERT CLIFFS - UNIT | B 3/4 1-5 Amendment No. 32, 127




INSERT "B"

Without the specitiecd SHUTDOWN MARGIN available, immediate boration is required (by
Specifications 3/4.1.1.1 or 3/4.1.1.2) that is at least equivalent to boration from the refucling water
tank, at its minimum boric acid concentiation, via a charging pump, at its minimum flow rate. For
example, lower flow rates with higher boric acid concentrations could also provide the equivalent
boration, but should be verified as equivalent prior to use.

INSERT "C"

A regulating or shutdown CEA is considered 1o be misaligned if it is more than 7.5" from any other
CEA in its group, however, a shutdown CEA is also considered to be misaligned if it is withdrawn 1o
less than 129" even if it is within 7.5 of all other CEAs in its group. For the purposes of the
Technical Specifications, a dual assembly, connected to a single CE’A drive mechanism, s considered
to be a single CEA (e.g., dual shutdown CEAs connected to a single drive mechanism).

INSERT "D"

A CEA is considered untrippable when it is known that the CEA would not be insertable in response
to a Reactor Protection System signal or is known 1o be immovable due 1o excessive friction or
mechanical interference.

INSERT "E”

4 If an F, T measurement has not been taken recently (within § days), a pre-misaligned value of
1.70 is assumed and no time for realignment is permitted.

INSERT "F

There are five different operating modes for control of CEAs; Off, Manual Individual. Manual
Group, Manual Sequential and Automatic. The Manual Sequential mode is applicable to only the
regulating CEAs and the Automatic mode is disabled and not used for both regulating and shutdown
CEAs.
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3.1.1.1

The SHUTDOWN MARGIN shall be equal to or greater than the limit line

of Figure 3.1-1b.
APPLICABILITY: MODES 1, 2*+, 2@ and 4.

ACTION:

With the SHUTDOWN MARGIN less than the 1imit 1ine of Figure 3.1-1b,
immediately initiate and continue boration at > 40 gpm of 2300 ppm boric acid
solution or equivalent untii the required SHUTDOWN MARGIN s restored.

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be equal to or greater
than the l1imit 1ine of Figure 3.1-1b:

a.

Within one hour after detection of an inoperable CEA(s) and at least
once per 12 hours thereafter-while the CEA(s) is inoperable. If the
inoperable CEA i(€4nnogpblo-oq~ontr1ppable. \he above required

SHUTDOWN MARGIN shall be 1n§££:::g+gz;:? amount at least equal to

the withdrawn worth of thef> }e-o# untrippable CEA(s).

When in MODES 1 or 2%, at least once per 12 hours by verifying that
CEA group withdrawal is within the Transient Insertion Limits of
Specification 3.1.3.6.

when in MODE 2**, within & hours prior to achieving reactor criti-
cality by verifying that the predicted critical CEA position is
within the limits of Specification 3.1.3.6.

Prior to initial operation above 5% RATED THERMAL POWER after each
fuel loading, by consideration of the factors of (e) below, with the
CEA groups at the Transient Insertion Limits of Specification
3.1.3.86.

L Adherence to Technical Specification 3.1.3.6 as specified in Surveillance
Requirements 4 1.1.1.1 assures that there is sufficient available shut-
down margin to match the shutdown margin reguirements of the safety
analyses,

** See Special Test Exception 3.10.1.

#  With Kgee < 1.0,
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HUT MARGIN = T. . < 200°F
SHUTDOWN MARG 0 £

N TI0H FOR QOPERATI
' NI TN N BN,
3.1.1.2 IN shall be » 3.0% 2k/k, nd “hen dmeitr per i),
e 7 e e / B

4 ' ‘W
< Winches from bottom of the pressurizcr'm' afﬁ
N Sources of non-borated water, < 88 gpm. =
A . L
AC"O T ~\\“{\d‘.¢ be o P

\"—\V"- _...._..-—-"' R

8. With the SHUTDOWN MARGIN « 3.0% ak/k, immediately initiate and continue
boration at > 40 gpm of 2300 ppm boric acid solution or equivalent unti)
the required SHUTDOWN MARGIN 1s rqstorod

é )

b. With the pressurizer drained t#;i%}o inches and all sources of non-
borated water > 88 gpm, iumedi y suspend all operations involving
positive reactivity changes w'iile the SHUTDOWN MARGIN is increased to
compensate for the additional sources of non-borated water or reduce
the sources of non-borated water to < 88 gpm.

SURVEILLANCE REQUIREMENTS

A
4! 1;2{E?he SHUTDOWN MARGIN shall be determined to be > 3.0% sk/k:
&. MWithin one hour after detection of an inoperable CEA(s) and at
least once per 12 hours therpafte ile the CEA(s) 15 inoperable,
If the inoperable CEA 1slnanﬂ$wtrippable. the above
' required SHUTDOWN MARGIN shall be Py amount at least
| equal to the withdrawn worth of thef ‘t§untrippable CEA(s ).

b. At least once per 24 hours by consideration of the following

s factors:
)
! 1. Reactor coolant system boron concentration,
! 2. CcA position,
; 3. Reactor coolant system average temperature,
1 4. Fuel burnup bazed on gross thermal energy generation,
| $. Xenon concentration, and
| 6. Samarium concentration. 'd
"

{4.1.1 2.2, With the pressurizer irained toP #@0 inches determine:

| o L

: a, Wdithin one hour and every 12 hours thereafter that the level
in the reactor coolant syster i3 above the bottom of the

hot leg nozzles, and

b, Within one hour and every 12 nourt thereafter that the sources
v X \\ of non-borgted water are i 88 gpm or tﬁg\;huxgown margin has

{ n‘huftgla 2w conpensat gf{for the addit TopeTsourtes . ;
S P Enon-boistd pve
3 Vi e
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3131 The CEA Motion Inhibit and all shutdown and regulating CEAs shall be
OPERABLE with each CEA of a given group positioned within 7.5 inches
(indicated position) of all other TEAs in its group

APPLICABILITY: MODES 1* and 2* v v
ACTION 4 (Cgulating or s hutdeown )

-l 5 o |
} i
& With one or more CEAs tnopenble due to bemramﬂue a8 TesUN, I

wol_ “excessive - fﬁm——* mechahical interference  or kmown o
untrippable, be in at least HOT STANDBY within 6 hours.

b. With the CEA Motion Inhibit inoperable, within 6 hours either

I. Restore the CEA Motion Inhibit to OPERABLE status, or

mmmf&««m . Xiteh-in—either the® |
w_»mm T posiien lly withdraw all CEAs
in groups 3 and 4 and withdraw the CEAs in group 5 to less than

5% insertion, or

3. Be in le T STANDBY.
Vi lot
¢. With one* CEA erable due 1o causes other than addressed by

ACTION a, above, and inserted bevond the Long Term Steady State
Insertion Limits but vithin its above specified alignment requirements,

operation in MODES | and 2 may continue for up to 7 days per
occurrence with a &QU accumulated time of $ 14 days per calendar
year. ¢ g L f(’:,,,q;f "9 (/’—thafo/abyn) ,‘/\‘

d. With one CEA An‘bperable due to causes other than addressed by
ACTION a, above, but within its above specified alignment
requirements and either fully withdrawn or within the Long Term
Steady State Insertion Limits if in CEA group 5, operation in MODES |
and 2 may continue

. See Special Test Exceptions 3.10.2 and 3.104.
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;,,cs*c”eéfb‘>wg;,90retwo er;{vol 7;4HOD Ll and 2 may continue,
T 3 S5 Eroned withindl

- g ; ' ‘the time allowance determined by the
Spebled "¢ XTaT Shape SETECTion System (BASSS) or, {f the BASSS tim
4 allowance 1s unavailable, the time allowance shown in Figure 3.145
g ok 1o W l,,lf Figure 3.1-3 is used, the pre-misaligned Fg value used to

obhans ¥ misalignment. If necmeasurements were taken-within S.days prio¥ to

N
REACTIVITY CONTROL SYSTEMS 4

&
[ =4
\ ONC ON OR O R A ' L (‘L-‘O’T fr "*‘ud) - - ) , .
T i i ”k;f(7}§;Z}};TTTZ£JSQLTv"'”’”“”‘""”" S g
. » With one smmore CEAS misaligned from any other CEAF in 1ts group by
m’fou than 15 inches, operation in MODES 1 -
\, and 2 may continue, provided that within-one-hour the misaligned ~
4;“$§Ab!2"5 ettheri- -

2 i,@lestored to OPERABLE stetus within its abeve specified
.y alignment requirements, o w.ihm Svie howr tanse | nulbnent
e e Calatelond. 'Y i iy *
DecTaved ihopgrable.  After declaring the CEA inoper:ble,
~ operation in MODES 1 and 2 may continue for up 7 days per
occurrence with a tota)l accumulated time of < A days per.

calendar year provided all of the fellowing cenditions are

o/

met: ‘

2. The THERMAL PONER level shall be reduced to 4 70% of
the maximum a)lowable THERMAL POWER leve) for the Vi
existing Reactor Coplant Pump combination within one /

\ hour; 1f megative reactivity fnsertion is required
to recduce THERMAL POWER, boration shall be used.
\b. WithiA one hour after redycing the THERMAL PONER as

required by () above, the remainder of the CEAs in
the group with the inoperable CEA shall be ;1i9nee ’
0 within 7,5 inches of the inopgfrable CEA whi'e
maintaining the allowyble CEA sequence and ‘»ic.riion
limits shown on Figune 3.1-2; the THFEMZ: FUMER

level shall be resteicted DUr§eni Lo ypecificétion
3.1.3.6°dyring subsequent cigtution,

—

er CEA in its group by 15 inches
rovided that the
)

Y. With one CE

misa

~~~~

J determine the allowable time to realign the CtA from Figure 3.]-3

shal) be the latest measurement taken within S days prior to the (fA

Cthe™misalighment; & praamisatrgned ~be-assumen- ;,~,,Ay«k»"-c:.‘,7 s
f ,"")ﬂlﬂ"" ction o.

g.l With one CEA misaligned from-any-other £EA-in-its group by 18 THENee,
K -OF-more- at the conclusion of the permitted time allowance °1mmed3u
_7a1i))(_,§\tig;.4o \1mp1e_'rr_gpnbx{g_ewfol_louLlr_agﬂa_ct,igﬁs L \’?T':tih:’ k i

If the THERMAL POWER level prior to the misalignment was
greater than 50% of RATED THERMAL POWER, THERMAL POWER shal]
be reduced to less than the greater of: > - .

1
4

: L
P §
- u{e’hn7 & SBukdon )
- f)O* b 5"!%\ ,"-,5 -)/J‘\-"""LJ ;

L‘lhqnhof

YOt €mients
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a) 50% of RATED THERMAL POWER
b) 75% of the THERMAL POWER level prior to the misalfgnment ™
- s P SR S - . W g /

P -l g g TN - »
“ within one hour after exceeding the permitted time allouancc.‘_/j
Ay Y ﬁfc} b At g e F or P, [ S 7 7 =
\‘Ik,.) -~ g 2 ot J ’
2. If the THERMAL POWER leve! prior to the misalignment was < 50% of

RATED THERMAL POWER, maintain THERMAL POWER no higher than the value
prior to the misalignment.

If negative reactivity insertion is required to reduce THERMAL POWER,
boration shall be used. Within one hour after establishing the
appropriate THERMAL POWER as required above, either:

,r‘-

o
1. Restore the CEA to within“the-above pecified alignment
requirements, or B
2. Declare the CEA inoperable. After declaring the CEA inoperable,
N POWER OPERATION may continue for up to 7*9%15 per occurrence with a_
A s total accumulated time of - yeat provided the .\
| eplece )y frematng E inoperéble CEAare .~ |

y LJ‘<}1 yaligned to within 7.5 Anches of the maintathing |
s AT A _Ythe pAlowableTEA uence and | ' ggyt:l J
“ﬂ“‘ - P12 t:;‘;aERH‘L OWER level s to e

. cificatfon 3.143.6 during s
.’%.
/.'.;

. ; 4 / {
th/more than one LEA ing rabI’/Sr mi a1ignlé/fr any,p{%er CEA in its
grolp by inches’ (indigdted pgsition) or pore, in ’x least HOT /
/L§» NDBY #ithin & hours/ / / / / » 12

!

o e ——— e 3 el e e e
e AU ————

})z. For the purposes of performing the CEA operability test, IS -dsiading,
if the CEA has an inoperable position indication channel, the alternate
! indication system (pulse counter or voltage dividing network) will be
,na,tfv used to monitor position. If a direct position indication (full out reed
, switch or voltage dividing network) cannat be restored within ten minutes
bﬂ?%‘Lth from the commencement of CEA motion, or CEA withdrawal exceeds the
surveillance testing insertion by > 7.5 inches, the position of the CEA
T - «11 be assumed to have been > 15 inches from its group at the
1 commencement of CEA motion.
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INSERT "A"

calendar year provided that within one hout aflter declaring the CEA inoperable, the
remainder of the CEAs* in the group with the inoperable CEA are ulged to within
7.5 inches of the inoperable CEA while_a) maintaining the allowable CEA sequence

and insertion limits shown on Figure 3.1- ZMW the
THERMAL POWER level shall be restricted pursuant to Specification 3.1.3.6 during
subsequent operation,_or b) maintaining the remainder of the C%As in a shutdown
group withdrawn to at least 129 inches.

h. With more than one CEA* (regulating or shutdown) in?abb-m-minligned and each
misaligned CEA is within 15 inches of from any other CEA in its group by-15-inches
(indxcatcd ponuan) u-mnr-ho-oa-«»-kut—uomm wh»&-hm—m

hi. With more than one CEA* i

inoperable or with more than ong CEA

misaligned

15 inches (indicated mon) or more from any other CEA in its group, be in at least HOT
STANDBY within 6




4.1.3.1.1 The position of each CEA shall be determined to be within 7.5 inches
(indicated position) of all other CEAs in its group at least once per 12 hours
except during time intervals when the Deviation Circuit and/or CEA Motion
Inhibit are inoperable, then verify the individual CEA positions at least once
per 4 hours,

L] “.

41312 Each CEA not fully inserted shall be determined 19 be OPERABLE by » ,

inserting 1t at least 7.5 inches at least once per 31 dave™e— JTASEART cid Afion Le
41313 The CEA Motion Inhibit shall »e demonstrated OPERABLE at least

once per 31 days by a functional test which verifies that the circuit maintains

the CEA group overlap and sequencing requirements of Specification 3.1.3.6

and that the circuit also prevents any CEA from being misaligned from all other

CEAs in its group by more than 7.5 inches (indicated position)

CALVERT CLIFFS - UNIT 2 34 1-19A Amendment No. 109 !



HithW one shutdown CEA wi/thdnw)_, t for surveillance
testing Pursuant-to Spectfication 4.7.3:4:2, to lesy than 129.0—1nchos{
wILhin ORE Hour either .

.~".‘('

{

A~ ‘ )
(| | =CANERT—ELEFFSSIMIT T

7 -3 ey
~ 3

REACTIVITY CONTROL SYSTEMS
SHUTDOWN CEA INSERTION LIMIT

LIMITING CONDITION FOR OPERATION

3.1.3.%5 A1 shutdown CEAs shall be withdrawn to at least 129.0 inches.
APPLICABILITY: MODES 1 and 2*#.

ACTION: » ‘,)V'V"V’&"; 3

s

cons . der fhe CEACsD f’h:.séi.y—nc'dj

wdv——Withdraw the-CEA-te-et- teast 129.0 Tnches, or

p 4MW("4“"

=R AR I g SR

PR

SURVEILLANCE REQUIREMENTS

' - -bv-—Oec4an4_LhcﬂciA_ianpoaabie—and“ippIy Specification 3.1.3.I;¢~>
; A ¢ -{-"an C"/ j{’ h o (‘ j 24 c)ipf)faj/‘” afte, \_’“’/, q/
e > it it ‘

4.1,3.5 Each shutdown CEA shall be determined to be withdrawn to at
least 129.0 inches:

a. Within 15 minutes prior to withdrawal of any CEAs in regulat-
ing groups during an approach to reactor criticality, and

b, At least once per 12 hours thereafter,

:—-—-—————

See Special Test Exception 3.10.2.

W1 ’ -
! "_,""

¥

Amengment - No. 28—
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34011 and 3/8.1.1.2 SHUTDOWN MAPGIN

A sufficient SHUTCOWN MARGIN ensures that 1) the reactor can be made
subcritical from all operating conditions, 2) the reactivity transients
associated with postulated accident conditions are controllable within ac-
ceptable 1imits, and 3) the reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the shutdown condition.

The most 1imiting SHUTDOWN MARGIN requirement at beginning of cycle is
determined by the requirements of several transients, including Boron Dilution
and Steam Line Rupture. The SHUTDOWN MARGIN requirements for these transients
are relatively small and nearly the same. However, the most Timiting SHUTDOWN
MARGIN requirement at end of cycle comes from just one transient, the Steam
Line Rupture event. The requirement for this transient at end of cycle is
significantly larger than that for any other event at that time in cycle and,
a1s$. considerably Targer than the most limiting requirement at beginning of
cycle,

The variation in the most 1imiting requirement with time in cycle has

been incorporated into Technical Specification 3.1.1.1, in the form of a
specified SHUTDOWN MARGIN value which varies linearly from beginning to end of
cycle. This variation in specified SHUTDOWN MARGIN is conservative relative
to the actual variation in the most limiting requirement. Consequently,
adherence to Technical Specification 3.1.1.] provides assurance that the
available SHUTDOWN MARGIN at any time in cycle will exceed the mast limitigg
SHUTDOWN MARGIN requirement at that time in cycle. i F K - )

LISERT 713
R )

In MODE 5, the reactivity transients resulting from any event are minimal
and do not vary significantly during the cycle. Therefore, the specified
SHUTDOWN MARGIN in MODE 5 via Technical Specification 3.1.1.2 has been set
equal to a constant value which is determined by the requirement of the most
limiting event at any time during the cycle, i.e., Boron Dilution with the
pressurizer level less than 90 inches and the sources of non-borated water
restricted. Consequently, adherence to Technical Specification 3.1.1.2
provides assurance that the available SHUTDOWN MARGIN will exceed the most
"imiting SWUTDOWN MARGIN regquirement at any time in cycle.

r

CALVERT CLIFFS - UNIT A J B 3/4 1-1 amendment No. 32//AB//77,
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REACTIVITY CONTROL SYSTEMS
B , e

stable reactivity condition of the reactor and the additional
restrictions prohibiting CORE ALTERATIONS and positive reactivity change
in the event the single injection system becomes inoperabla,

The boron capability required below 200°F is based upon providing a
%k/k SHUTDOWN MARGIN after xenon decay and cooldown from 200°F to
140%F. This condition requires either boric acid solution from the boric
acid tanks. the requirements of which are met by Specification 3.1.2.7,
or 9,844 gallons of 2300 ppm borated water from the refueling water tank.

The OPERABILITY of one boron injection system during REFUELING
ensures that this system is available for reactivity control while in
MODE 6.

3/8.1.3 MOVABLE CONTROL ASSEMBLIES

The specifications of this section ensure that (1) acceptable power
distribution limits are maintained, (2) the minimum SHUTDOWN MARGIN is
maintained, and (3) the potential effects of a CEA ejection accident are
limited to acceptable levels.

The ACTION statements which permit limited variations {rom the basic
requirements are accompanied by additionn1 rettrict1ons which ensure that
the original criteria are met. ¢—-x,/ A 3; 2T "(‘ »,,xx

The ACTION statements lpphcab\e to. Wun}ﬂppable CEA and
to a large misalignment (> 15 inches) of two or more CEAs, require a
prompt shutdown of the reactor since either of these conditions may be
indicative of a possible loss of mechanical functional capability of the
CEAs and inthe m@antrtppable CEA, the loss of SHUTDOWN
MARGIN. a—b,.u' Ar P,

T

For sma11 m1salignments (< 15 inches) of the CEAs, there is 1) a
small degradation in the peaking factors relative to those assumed in
generating LCOs and LSSS setpoints for DNBI. and linear heat rate, 2) a
small effect on the time dependent long term power distributions relative
to those used in generating LCOs and LSSS setpoints for DNBR and linear
heat rate, 3) a small effect on the available SHUTDOWN MARGIN, and 4) a
small effect on the ejected CEA worth used in the safety analysis.
Therefore, the ACTION statement associated with the small misalignment of
a CEA permits a one our t\ma¢} ﬁgrval during which attempts may be made
to restore the CEA'th within lignment requirements prior to
initiating a reduction in THERMAL POWER. The one hour time limit is
sufficient to (1) identify causes of a misaligned CEA, (2) take
appropriate corrective action to realign the CEAs and (3) minimize the
effects of xenon redistribution.

Revised by NRC Letter dated __09/11/91
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Overpower margin is proviQ&d to protect the core in the event of a large
misalignment (> 15 inches) of a"CEA. However, this misalignment would cause
distortion of the core power distribution. The reactor protective system
would not detect the degradation in radial peaking factors and since varia-
tions in other system parametsrs (e.g., pressure and coolant temperature) may
not be sufficient to cause trips, 1t is zossidle that the reactor could be
operating with process variables ies. conservative than those assumed in
?enerating LCO anc LSSS setpoints. The ACTION statement associated with a

arge CEA misalignment reguires prompt act.sn (o realign the CEA to avoid
excessive margin degradation. If the CEA is not realigned within the
given time constraints, action is specified which will preserve margin,
including reductions in THERMAL POWER.

For a single CEA misalignment, the time allowance to realign the CEA
(Figure 3.1-3 or as determined by BASSS) is permitted for the following
reasons:

P The margin calculations which support the power distribution LCOs
for DNER are based on a steady-state F, as specified in Technica)
Specification 3.2.3.

: 2 d .
2. when the actual F. is less than the Technical Specification value,
acgitional margin exists.

3. This adeitiona)l margin can be credited to offset the increase in
L B Fe with time that will occur following a CEA misalignment due to

.V‘A___..-“__kx

e ehon redistribution,
PRSERT g+

S~ -The. reflirement to reduce power level after the time limit of Figure

3.1-3 or the fime limit determined by BASSS i1s reached offsets the continuing
increase in F. that can occur due to xenon redistribution. A power reduction
1s not required below 50% power. Below 50% power there i3 sufficient
conservatism in the DNS power distribution LCOs to completely offset any, or
dny additicnal, xgnon redistribution effects.

The ACTION statements applicable to misaligned or inoperable CEAs include
requirements to a'icn the OPERABLE CEAs in a given group with the inoperadble
CEA Conformanze with these alignment requirements bring the core, withir a
short period of time, to a configuration consistent with that assumed in
generating LCC and LSSS setpeints. However, extended operation with CEAs
significantly inserted in the core may lead to perturbations in 1) local
burnup, 2) peaking factors, and 3) available shutdown margin which are more
adverse than the conditions assumed to exist in the safety analyses and LCO
and LSSS setpoints cestermination. Therefore, time 1imits have been imposed on
operation witn inoperabie CEAs to preclude such adverse conditions from
developing.

- -
%

T WSERT
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Operatility of the CEA pesition indicators i required 1o determioe CEa
Polilions and thereby emsur compliance with the CEA alignmest and inseruco
heiv and etsures proper eperauos of the rod block cirewit  The CEA- *Full
Iz' 208 *Full Out* Limin provice an sdditional ipdependent meams for
erterminivg the CEA ,ositions whes the CEAs are af either their fully inserted
of ful, withdraws positions Thorefore, the OPERABILITY and the ACTION
datemeny applitable to inoperadls CEA posines indizators permi: cottipued
operationt when posiuons of CEAL with inoperabie andicators can be verified by
the “Full 1n* or *Full Ot Ly,

CEA posiuont apd OPLRABILITY of the CEA positos iwdizators  are
requites 10 be wverified o0 8 pomutal basit of once per 12 hours with more
freaver: verifizansn: reguired if an avtemat: mopitoring channe! is inoperadle
These werifization freousosie: ase deguate for mssurisg tha! (he applicable
«CC: are saiishied

The surveilianie  requiremeny affestiog CEasr with Ioperatie  positioe
BRITAUIE chazeel alow 1D munuies for esueg each alffested CEA  Thuy ume
mat o war selested S0 that ) the ume would be long enough for the reguired
eung. an2 ) i gl posiuon indication were lost Suring qefung. the time
ACWE Be shert enouph o Aliow 1 power redustior 1 Mﬂs mum aliowak ¢
(RerEa Eower witugh BB hour froz whes the tesung was isitated.  The Lme
Umit estsures CEA SEigsmeny orsurning dunigp CEs ILNE are corresies
CINE TRE ume reguiremept reguired by exuting specifisation:

The maximum CEA orep ume resuicue: “ Consisient wain the assumed CEA
TeR LMt usel in the ascident amalvie:  Measurements With Tavg & 518¢ ang
* R R TeAT10r CODIAN! B omps OPeraung emsutes that the measures ¢ror times wi'
P8 TEDTeSErtative Cf fnpettior times experiences Uring ¢ reacts® trip &t

TTeRRRIPS Cong1tions

.

Tre LS55 setpoints anc tre power Sistripotice LLDs were penerates
FRIET LECT & COTE Durnud wATLT would be achieved mite the core operating
TRoRroesseriiall, unrodoed configuration, Therefore, the CI5 insertion
10T st fications resuire tres guring MODED D eng 2, the fu. Tengtr
Enl B raitly .00 witrorawr. e emount oF CLA irsertion permittec
¢ 108 SieRly Stite lrsertion Limiss of Specificatien 3.1.3.6 will not
B2 significant effest upor the unrodded Surnur essumstion byt will
1 provies suffizient resciivity contrel,  Thne Trensient lasertior
LI71TE £F Soezificatien 2.1.%.¢ are CFOVIRET 0 ensure trnat (1) eccestadle
POwE™ TIETTIDLLION 1imits are raintained, (2) the mirimur SEUTDOWN
MARGIN 15 maintained, and [3) v r potentie! effect: of & CE4 ejection
BIii2ert ere limites to eccentesle Tevels; however, long term operation
3T tnede Insertion limits could have doverse effects on core power
SISTPIDUTISE GUTING Sulsesuent Dreratise i &" yhrogtes tofiguratior.
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INSERT "W

Without the SHUTDOWN MARGIN available, immediste boration is (by
Specifications 34,111 or 34.1.1.2) that is at jcast e?;:zmm 10 boration from the ref waler
tank, at its minimum boric acid concentration, via a charging pump, &t its minimum flow rate. Fo
nm lower flow rates with higher boric acid concentrations could also provide the equivalent
boration, but should be verified as equivalent prior 1o use.

INSERT "C*

A regulating or shutdown CEA is considered (o be m& il it is more than 7.5" from any other
CEA in its . however, a shutdown CEA is also ed 10 be misali i it is withdrawn to
less than 129" even if it is within 7.5° of all other CEAs in its group. For the pur of the
Technical Specifications, . sl assembly, connected to & single CEA drive mechanism, is considered
10 be a single CEA (e.g., duat shutdown CEAs connected 10 a single drive mechanism).

INSERT "D*
A CFA is considered untrippable when it is known that the CEA would not oc insertable in response

0 # Resctor Protection System signal or is known 1o be immovable due to excessive (riction or
mechanical interference.

INSERT "E*

) If an F! measurement has not been taken recently (within § days), a pre-misaligned value of
1.70 is assumed and no time for realignment is permitied.

INSERT "7

There are five differenmt operating modes for control of CEAs; Off, Manual Individual, Manual
Group, Manual Sequential and Automatic. The Manual Sequential mode is applicable to only the
tccguAI.uin; CEAs and the Automatic mode is disabled and not used for both regulating and shutdown




