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Control Rod Scram Accumulators
3.1.8

3.1 REACTIVITY CONTROL SYSTEMS

3.1.5 Control Rod Scram Accumulators

Each control rod scram accumulator shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS

e e

R e R L I I e S
CONDITION REQUIRED ACTION COMPLETION TIME
- T —— —— e .
A. One control rod scram O B NOTE-vmeemee B
accumulator inoperable, Only applicable if e 3
—wiih-pesctor-steam the associated 1
—gome - pressuTe control rod scram \A
249681 pere. time was within the

limits of \
Table 3.1.4-]1 during
the last scram time
Surveillance.
Declare the 8 hours
associated control

‘ rod scram time

V/ ‘slow."”

,‘.“_‘__________.—4
R e
\g:/”*/’
A Declare the 8 hours
1 associated conirol
rod,inoperable.
or tondrol rod Pair
(continued)
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Control Rod Scram Accumulators
3.1.%
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIMF

//‘s__’ __.___‘___‘___/ﬁ'*—\—q?"-\——\-\
8. Two or more control B.1 Restore charging 20 minutes from
rod scram accumulators water header pressure | discovery of
inoperable with- \ to = [1520] psig. Condition R
B \ concurrent with
—pressure-t—{8681-pere, charging water
header pressure
< [1520] psig
AND
B.2.1  eeeeeeas NOTEwmemmmmen
Only appliceble if
the associated
control rod scram
time was within the
\ limits of
\ Table 2.1.4-1 during
the last scram time
\ Surveillance.
} """"""""""" /
| Declare the 1 hour ///
| associated control
/ rod scram time ,/’/
*siow." //
k\\g§,,/f"pp
#.2:2 Declare the 1 hour
£.1 associated control
' r017inoperable.
S
e e e et et SomeTei——— o

>
7

(. One or mofe -eentrol

rod scram accumulators

inoperabie with

C.1 Verify all ¢

Immediately upon
discovery of
charging water

reactor steam dome P,,,»f” acc header pressure
pressure < [900] psig fully insert < [1520] psig
\\\\\k\_ AND
—‘.‘_‘N
T iad {continue
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Control Rod Scram Accumulators
3.1.5

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

l——’——/
Declare the i hour
ed control

i F\

A. Reguired Action and 7 T RS GRS NOTE-ewmemema
' associated Completion |, Not applicable if all
Time not met, inoperable control
rod scram

accumulators are
associated with fully
inserted control
rods.

Place the reactor Immediately
mode switch in the
shutdown position.

SURVEILLANCE REQUIREMENTS

e e ——-" — e - s

SURVEILLANCE FREQUENCY
SR 3.1.5.1 verify each control rod scram 2ccumulator 7 days
pressure is 2 3520} psig.e_
/

/

130 Kifer'q (1752777 )
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Control Rod Scram Accumulators

B 3.1.5
B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.5 Control Rod Scram Accumulators
BASES
- T
BACKGROUND The control rod scram accumuiators are part of the Control

Rod Drive (CRD) System and are provided to ensure that the
control rods scram under varying reactor conditions. The
control rod scram accumulators store sufficient energy to
///"”?3TT}‘THZEFE}a—eoa&so+—«oé at any reactor vessel pressure.

’ The accumulator is a hydraulic cylinder with a free floating
Abvgo \ piston. The piston separates the water usgd to scram the
o contrel rods from the nitrogen, which provides the reguired
e A% energy. The scram accumulators are necessary to scram the
ye control rods within the reguired insertion times of
LCO 3.1.4, "Control Rod Scram Times."
APPLICABLE The analytical methods and assumptions used in evaluating

SAFETY ANALYSES the contro! rod scram function are presented in
References 1, 2, 3, and 4. The Design Basis Accident (DBA)
and transient anaiyses assume that all of the control rods
scram at a specified insertion rate. OPERABILITY of each
individual control rod scram accumulator, along with
LCO 3.1.3, *Control Rod OPERABILITY," and LCO 3.1.4, ensures
that the scram reactivity assumed in the DBA and transient
analyses can be met. The existence of an inoperable
accumulator may invalidate prior scram time measurements for
the associated control rod.

The scram function of the CRD System, and, therefore, the
OPERABILITY of the accumulators, protects the MCPR Safety
Limit isee Bases for LCO 3.2.2, *MINIMUM CRITICAL POWER
RATIO (MCPR)®) and the 1% cladding plastic strain fuel
design limit (see Bases for LCO 3.2.1, “AVERAGE PLANAR
LINEAR HEAT GENERATION RATE (APLHGR),* and LCO 3.2.3,
"LINEAR HEAT GENERATION RATE (LHGR)*), which ensure that ne
fuel damage will occur if these lTimits are not exceeded (see
Bases for LCO 3.1.4). Also, the scram fun.tion at Jow
reactor vessel pressure (i.e., startup conditions) provides
protection against violating fuel design limits during
reactivity insertion accidents (see Bases for LCO 3.1.6,
*Kod Pattern Control®).

(continued)
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Control Rod Scram Accumulators
B 3.1.5

BASES

APPLICABLE Control rod scram accumulators satisfy Criterion 3 of the
SAFETY ANALYSES  NRC Policy Statement.
{continued)

LCO The OPERABILITY of the control rod scram accumulators is
required to ensure that adeguate scram insertion capability
exists when needed over the entire range of reactor
pressures. The OPERABILITY of the scram accumulators is
based on maintaining adegquate accumulator pressure.

APPLICABILITY In MODES 1 and 2, the scram function is required for
mitigation of DBAs and transients and, therefore, the scram
accumulators must be OPERABLE to support the scram function.
In MODES 3 and 4, control rods are only allowed to be
withdrawn under Special Operations LCO 3.10.3, "$
Contro] Rod Withdrawal —Hot Shutdown," and LCO 3.10.4,

Control Rod Withdrawal —Cold Shutdown," which
provide adequate requirements for control rod scram
accumulator OPERABILITY under these conditions.
Requirements for scram accumulators in MODE 5 are contained
in LCO 3.9.5, *Control Rod OPERABILITY—Refueling.”

ACTIONS The ACTIONS table is modified by a Note indicating that a
separate Condition entry is allowed for each control red.
This is acceptable since the Reguired Actions for each
Condition provide appropriate compensatory action for each
inoperable control rod. Complying with the Required Actions
may allow for continued operation and subsequent inoperable
control rods governed by subsequent Condition entry and
appiication of associated Required Actions.

A1 anghse

e ——m

With one control rod scram accumulator inoperable and the
reactor steam dome pressure z 900 psig, the control rod may
| be cdeclared “siow,” since the control rod will still scram
| 2t the reactor operating pressure but may not satisfy the
| reguired scram times in Table 3.1.4-1 (in the LCO).
\\55391red Action A.1 is modified by a Note, which clarifies

————

{continued)
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Control Rod Scram Accumulators

B 3.1.5
BASES
CTIONS A.l ang#A-2 (continued)
[ that declaring the control rod "slow” is only applicable if
. [ the assoc?-a%introl scram time w in the limits of
L 2 [ Table 3.1.4- the lasi sctam time test. Otherwise,
e % v | the control rod wou idy be considered “slow" and the
DIV 2 B Y { further degradatiom6f scram formance with an inoperable
- ,,,.;“h 41"(/ \_accumulator couid result inm scram times. s
Cact® Lble, event, the associated control rod,is declared inoperable
spof€ 41" (Required Action A.2) and LCO 3.1/3 entered. This would
> unT J result in requiring the affected(control rod,to be fully
5()3‘ L w" ?,)c ~ inserted and disarmed, thereby sa¥sfying its\intended
s |d \0) Ak “v function in accordance with ACTIONS\of LCO 3.113. drel
: : — oy ConTr®
5gv” 1*1‘6 the | The allowed Compietion Time of 8 hours is considered yod pPair
be’“’u ‘, fo 12 o reasonable, based on the large number of control rods

available to provide the scram function, snd-the-abilityof-
\ A”u"“a 4oH' f” | the 3fiecied control red {6 SCraR oAty wilh XEICLOr pressure
b | —at-high-reactor pressures.

\
\} ? LYBP‘ (‘ﬂ _y
. ,J 0" - Bl Bt 802
\ 1hf | Y” j
'| (on)f‘v | Vf yor | With two or more control rod scram accumulators inoperab'le,
\ “5.(" '{n‘ 7 fand FEACTGT stéam dome pressure =
\ o a!\ ey pressyre must be supplied to the charging w;yteader.
ab = w*® S HithWte charging water pressure, all of the
\ ‘,ﬂ-"" / % accumulators.could become inoperable, 1ting in a
{ _— potentially severs degradation of the“scram performance.
- ot } ,ﬂ\ | Therefore, within inutes f iscovery of charging
‘(v \ | water header pressure g concurrent with
/ o ¢ 3 | Condition B, adeguate cha water header pressure must be
e :,t be‘” @ s restored. The allowed le Time of 20 minutes is
2 4 ‘Z | considered a reasonable time to p a CRD pump into
Lo e»’el " a’® | | service to restore the charging heade ssure, if
i sev ¥ iv" e | |required. Ikis Completion Time also recognizes the ability
\,t‘“u ul® \;ofdthe reactor pressure alone to fully insert™i] control
T ’1 00s
! a' . y! e ‘VIL

rod will St% scram using only reactor pressu
uired

i t1 pl ¥ &Y
\ ,\1:" YY’ not satisfy the in Table 3.1.4-1
!'; @ yo / Action B.2.1 is modifie indicating that declaring

eda‘ o / the Wonly icable if the associated
all A ‘cont 1 ime was within the 11 Table 3.1.4-1
- d

x
*‘ Haf YBM 0d? “'(ﬂ he control rod may be declared "slow," since the control

uring the last scram time test. Otherwise, control rod

r— —

(continued)
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Control Rod Scram Accumulators
g 3.1.5

reds are
B.1, B.2.3—eng#-P-9 (continued)
R nsiain,
e further
_inoperable
scram times.

e — A At .. A et . et . e et e

/ would already be considered -“slaw” and
/' degradation of scram performance-

( accumulator cou!d resuit In excess1v
event, tN® associgled contro ‘
(Required Action(B.2.2) and LCO 3.1.3 entered. This would
result in reguiring\ he affected control roasto be fully
inserted and disarmed) thereby satisfying ite intended
function in accordance wéttiACﬂONS of LCO 2.1.3.

The allowed Completion Time of 1 hour is considered
reasonable, based on

-

the low probabﬂity
of a DBA or transient{occurring while the affected

accumula;;;s are mop":./e’%re—:df'd‘ Tty toﬂ—' :. e
kod’s bj the HC"D i 0’y

e
operable
the pressure
adequate to
ith the reactor
tion of the
erce becomes much more
could become severely
“depressurization event or at low reactor
pressures. Therefor \ Jately upon disc0very of
charging water header {1520] psig, concurrent
with Condition C, al)l-€ontro! rods associated with
inoperable accumu ifi
inserted. Wi with inoperable scram
ressure
ds must also be
11owed Completion

With one or more control rod scram accumulators
and the reactor steam dome pressure < 900 psi
suppliegd to the charging water header must
ensure that accumulators remain charged.
steam dome mressure < 900 psig, the f
accumulators Y providing the scr
important since“the scram funct
degraded during a

The reactor mode switch must be immediately placed iz th
shutdown position if any Regquired Action and associated
Compietion Time cannot be met. This ensures that all

{continued)
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Addiuonally, an automauc reactor scram funcuon is provided on sensed
low pressure ini the CRD charging water header (see LCO 3.3.1.1, "RPS
Instrumentauon™). This anucipatory reactor tnp protects against the
possibility of significant pressure degradauon (and thus reduced scram
force) concurrendy in muluple control rod scram accumulators due 1o
a ransient in the CRD hvdraulic system.

T
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Control Rod Scram Accumulators
B 3.1.5

ACTIONS

(=
A.1 (continued)

insertable control rods are inserted and that the reactor is
in a condition that does not regquire the active function
(i.e., scram) of the control rods. This Required Action is
modified by a Note stating that the Required Action is not
applicabie if all control rods associated with the
inoperable scram accumulators are fully inserted, since the
function of the control rods has bezn performed.

SURVEILLANCE
REQUIREMENTS

gO‘ Kle"’ (22/4000-4&:4 (Ref. 2). Declaring the accumulator 1lnoperable
l r

SR 3.1.5.] 3ol ¥g[e-> (8501 )

SR 3.1.5.1 requires that the accumulator pressure be checked
every 7 days to ensure adeguate accumulator pressure exists
to provide sufficient scram force. The primary indicator of
accumulator OPERABILITY is the accumulator pressure. A
minimum accumulator pressure is specified, below which the
capability of the accumulator to perform its intended
function becomes degraded and the accumuiator is considered
inoperable. The minimum accumulator pressure of 3628-psig
is well below the expected pressure of J

when the minimum pressure is not maintained ensures that
significant degradation in scram times does not occur. The )
7 day Freguency has been shown to be acceptable through L’#,;”‘r‘
operating experience and takes into account other

indications available in the control room.
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