ATTACHMENT A

EXISTING TECHNICAL SPECIFICATION
TABLE 3.3.1-1
SAN ONOFRE UNIT 2



RPS Instrumentation-Operating
3.3.1

Table 3.3.1-1 {page 1 of 2)
Reactor Protective System Instrumentation

U —
APPLICABLE MODES OR

OTHER SPECIFIED SURVEILLANCE
FUNCTION CONDITIONS REQUIREMENTS ALLOWABLE VALUE
1. Linear Power Level - High 1,2 SR 3.3.1.1 s 111.0% RTP
SR 3.3.1.4
SR 3.3.1.6
st 3.3.1.7
SR 3.3.1.8
Sk 3.3.1.9
$h 3.3.1.13
2. Logarithmic Power Level - High(?) 2(0) SR 3.3.1.1 s .93% RTP
SR 3.3.1.7
R 3.3.1.9
SR 3.3.1.12
5t 3.3.41.43
3. Pressurizer Pressure - High 1.2 SR 3.3.1.1 s 2385 psia
sk 3.3.1.7
SR 3.3.1.9
R 3.3.1.13
4. Pressurizer Pressure - Low(C) 1,2 52 3.3.1.1 2 1700 psia
sk 3.3.1.7
SR 3.3.1.9
SR 3.3.1.12
SR 3.3.1.13
§. Containment Pressure - High 3.2 SR 3.3.1.1 s 3.4 psig
®m3.4.1.7
SR 3.3.1.9
SR 3.3.1.13
“. “.eam Generator | Pressure-Low 1,2 B 3.3.1.1 z 729 psia
R 3.3.1.7
SR 1.3.1.9
" 3318
7. Steam Generator 2 Pressure-Low 1,2 SR 3.3.1.1 2 729 psia
SR 3.3.1.7
SR 3.3.1.9
SR 3.3.1.13
(continued)

(a) Trip may be bypassed when logarithmic power is > 1E-4% RTP, Bypass shall be automatically removed when
logarithmic power is < 1€-4% RTP. Trip may be manually bypassed during physics testing pursuant to
LCo 3.1.12.

(b) When any RTCB is closed.
(c) The setpoint may be decreased to a minimum value of 300 psia, as pressurizer pressure is reduced, provided
the margin between pressurizer pressure and the setpoint is maintained < 400 psia. Trips may be bypassed

when pressurizer pressure is < 400 psia. Bypass shall be automatically removed before pressurizer
pressure exceeds 500 ,sia (the corresponding bistable allowable value is < 472 psia).

SAN ONOFRE--UNIT 2 3.3-8 Amendment No. +2#, 142



RPS Instrumentation - Operating

3.3.1
Table 3.3.1-1 (page 2 of 2)
Reactor Protective System Instrumentation
APPLICABLE MODES OR
OTHER SPECIFIED SURVEILLANCE
FUNCTION CONDITIONS REQUIREMENTS ALLOWABLE VALUE
8. Steam Generator | Level - Low 1,2 SR 3.3.1.1 2 20%
R 3.3.1.7
SR 3.3.1.9
SR 3.3.1.13
9. Steam Generator 2 Leve! - Low 3.2 SR 3.3.1.1 > 20%
% 3.3:3.7
SR 3.3.1.9
R 3.3.1.13
10. Reactor Coolant Flow - Low(?) 1,2 SR 3.3.1.1 Ramp: s 0.231 psid/cec.
R 3.3.1.7 Floor: 2 12.1 psid
SR 3.3.1.9 Step: < 7.25 psid
SR 3.5.1.12
SR 3.3.1.1%
11. Local Power Density - High(¢) 1,2 SR 3.3.1.1 < 21.0 KW/ft
M1
8K 3314
SR 3.3.1.7
SR 3.3.1.9
SR 3.3.1.10
SR 3.3.1.11
SR 3.3.1.12
SR 3.3.1.13
12. Departure From Nuglsate Boiling 3.2 SR 3.1.1.1 g 1.0
Ratio (DNBR) - Low'd SR 3.3.1.2
M 3.3.1.3
SR 3.3.1.4
SR 3.3.1.8
;3312
SR 3.3.1.9
SR 3.3.1.10
3m33.1.11
SR 3.3.1.12
SR 3.3.1.13

(d) Trip may be bypassed when logarithmic power is < 1£-4% RTP. Bypass shall be automatically removed when
logarithmic power is 2 1E-4% RTP. During testing pursuant to LCO 3.1.12, trip may be bypassed below
5% RTP. Bypass shall be automatically removed when logarithmic power is z 5% RTP,

SAN ONOFRE--UNIT 2 3.3-9 Amendment No. +2#, 142



ATTACHMENT B

EXISTING TECHNICAL SPECIFICATION
TABLE 3.3.1-1
SAN ONOFRE UNIT 3



RPS Instrumentation -Operating
3.3.1

Table 3.3.1-1 (page 1 of 2)
Reactor Protective System Instrumentation
w
APPLICABLE MODES OR

OTHER SPECIFTED SURVEILLANCE
FUNCTION CONDITIONS REQUIREMENTS ALLOWABLE VALUE

1. Linear Power Level - Migh 1.2 s 111.0% RTP
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(continued)

(a) Trip may be bypassed when THERMAL POWER is > 1E-4% RIP. Bypass shall be automatically removed when
THERMAL POWER is < 1E-4% RTP. Trip may be manually bypassed during physics testing pursuant to
K60 3.3.12,

(b) When any RTCB is closed.

(c) The setpoint may be decreased to a minimum value of 300 psia, as pressurizer pressure is reduced, provided
the margin between pressurizer pressure and the setpoint is maintained < 400 psia. Trips may be bypassed
when pressurizer pressure is < 400 psia. Bypass shall be automatically removed before pressurizer
pressure exceeds 500 psia (the corresponding bistable allowable value is < 472 psia).

SAN ONOFRE--UNIT 3 3.3-8 Amendment No. 116



RPS Instrumentation - Operating

3:3:3
Table 3.3.1-1 (page 2 of 2)
Reactor Protective System Instrumentation
APPLICABLE MODES OR
OTHER SPECIFIED SURVETLLANCE
FUNCTION CONDITIONS REQUIREMENTS ALLOWABLE VALUE
8. Steam Generator 1 Level - Low 5.2 M3t 2 20%
Sk 3.2.1.7
SR 3.3.1.9
SR 3.3.1.13
9. Steam Generator 2 Level - Low 1,2 | 2% 1% N | 2z 20%
SR 3.1..7
SR 2.3.1.%
SR 3.3.1.13
10. Reactor Coolant Flow - Low(®) 1,2 SR 3.3.1.1 Ramp: < 0.231 psid/sec.
SR 3.3.1.7 Floor: 2 12.1 psid
SR 3.3.1.9 Step: s 7.25 psid
SR 3.3.1.12
Sk 3.3.1.13
11. Local Power Density - High(d) 1,2 SR 3.3.1.1 < 21.0 kW/ft
SR 3.3.13
SR 3.3.1.4
SR 3.3.1.7
SR 3.3.1.9
SR 3.3.1.10
SR 3.3.1.11
SR 3.3.1.12
R 3.3.1.13
12. Departure From Nuigsate Boiling 5.2 SR 3.3.1.1 Sl B ¢
Ratio (DMBR) - Low R 3.3.1.2
SR 3.3.1.3
SR 3.3.1.4
SR 3.3.1.%
8k 3.3.1.7
SR 3.3.1.9
SR 3.3.1.10
St 3.3.1.11
SR 3.3.1.12
Sk 3.3.1.3

(d) Trip may be bypassed when THERMAL POWER is < 1E-4% RTP. Bypass shall be automatically removed when
THERMAL POWER is = 1E-4% RTP. During testing pursuant to LCO 3.1.12, trip may be bypassed below 5% RTP.
Bypass shall be automatically removed when THERMAL POWER is » 5% RTP.

SAN ONOFRE--UNIT 3 3.3-9 Amendment No. 116



ATTACHMENT C

PROPGSED TECHNICAL SPECIFICATION
TABLE 3.3.1-1
SAN ONOFRE UNIT 2
(REDLINE AND STRIKEOUT)



Reactor Protective System Instrumentation

e U —
APPLICABLE MODES OR
OTHER SPECIFIED
CONDITIONS

FUNCTION

RPS Instrumentation - Operating

Table 3.3.1-1 (page 1 of 2)

3.3.1

SURVEILLANCE
REQUIREMENTS ALLOWABLE VALUE

1. Linear Power Level - High

2. Logarithmic Power Level - High(®)

3. Pressurizer Pressure - High
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(a)

be manually bypassed during physics testing pursuant to LCO 3.1.12.

(b) When any RTCB is closed.

(continued)

B e B L T e E A hat R Lt A AR A A AR ad
togarithmie-power—ta——tiediRIA——Trip must be enabled when logarithmic power is < 4E-5% RTP. Trip may

(c) The setpoint may be decreased to a minimum value of 300 psia, as pressurizer pressure is reduced, provided
the margin between pressurizer pressure and the setpoint is maintained < 400 psia. Trips may be bypassed

when pressurizer pressure is < 400 psia.

Bypass shall be automatically removed before pressurizer

pressure exceeds 500 psia (the corresponding bistable allowable value is < 472 psia).

SAN ONOFRE--UNIT 2

3.3

Amendment No. +2#, 142



RPS Instrumentation - Operating

Table 3.3.1-1 (page 2 of 2)
Reactor Protective System Instrumentation

3.3.1

APPLICABLE MODES OR

OTHER SPECIFIED SURVETLLANCE
FUNCTION COMDITIONS REQUIREMENTS ALLOWABLE VALUE
8. Steam Generator 1 Level - Low 1,2 Sk 3.3.1.1 2 20%
SR 3.3.1.7
8 3.3.19
SR 3.3.1.13
9. Steam Generator 2 Level - Low 1.2 SR 3.3.1.1 : 20%
R 3.3.120
SR 3.3.1.9
R 3.3.1.13
10. Reactor Coolant Flow - Low'd) 1,2 SR 3.3.1.1 Ramp: s 0.231 psid/sec.
SR 3.3.1.7 Floor: 2 12.1 psid
R 3.3.1.9 Step: s 7.25 psid
SR 3.3.1.12
St 3.3.1.13
11. Local Power Density - High(d) 1,2 SR 3.3.1.1 s 21.0 kn/ft
R 3.3.1.3
R 3.3.1.4
iR 3.3.1.7
SR 3.3.1.9
SR 3.3.1.10
R 3.3.1.11
R 3.3.1.12
SR 3.3.1.13
12. Departure From uuc(asate Boiling 1,2 SR 3.3.11 : 1.31
Ratio (DNBR) - Low R 3.3.1.2
SR 3.3.1.3
SR 3.3.1.4
sk 3.3.1.5
% 3.3.1.7
SR 3.3.1.9
SR 3.3.1.10
M 3.3.1.11
® 3.3.1.12
5k 3.3.1.13

(d)

Frrpmaybe-byprered-whea tonarrbamet- s owt ettt iedi Sy e g he gt Aty e ma v s
togerrthmie-power—ta——ti=birRFP—Trip must be enabled when logarithmic power is > 1.5E-4% RTP. During

testing pursuant to LCO 3.1.12, trip may be bypassed below 5% RTP. Bypass sha!l be twtomessesity-removed

when logarithmic pomer is 2 5% RTP,

SAN ONOFRE--UNIT 2 3.3-9 Amendment No. 427, 142



ATTACHMENT D

PROPOSED TECHNICAL SPECIFICATION
TABLE 3.3.1-1
SAN ONOFRE UNIT 3
(REDLINE AND STRIKEOUT)



RPS Instrumentation-Operating
3.3.1

Table 3.3.1-1 (page 1 of 2)
Reactor Protective System Instrumentation

M

APPLICABLE MODES OR
OTHER SPECIFIED SURVEILLANCE
FUNCT [ON CONDITIONS REQUIREMENTS ALLOWABLE VALUE

Linear Power Level - High 1,2 s 111.0% RTP

<
CWRwwwwww
e
o i e b
—omNe s

I

Logarithmic Power Level - High(®) 2(®) SR s .93% RTP

w
=~
e
[ e
——
D N e

w N

Pressurizer Pressure - High 1,2 SR s 2385 psia

w

o
wwww
W
-
— D~
s

Pressurizer Pressure ~ Lo-(c) 1.2 SR 2 1700 psia

w

e
W W
s
- b it Yo
—— D ~d e
w N

Containment Pressure - High 1.8 SR s 3.4 psig

w
o
o
W e W
— D

—— e
“

Steam Generator | Pressure-Low 1,2 SR 2 729 psia

- e W
——
— D~

w

ko
L e
A

Steam Generator 2 Pressure-Low | % SR 2 729 psia

w

=
W
——
D e

o o
“

{a)

(b)
{c)

SAN

(continued)
Fra ooy e B pa et A i e i R By et et ama b by p ey e s

B it o g AR e S = e L S
£E8-3—-1E-Trip must be enabled when FHERMAL-POWER logarithmic power is * < 4E-5% RTP. Trip may be l
manually bypassed during physics testing pursuant to LC 3.1.12.

When any RTCB is closed.

The setpoint may be decreased tn a minimum value of 300 psia, as pressurizer pressure is reduced, provided the
margin between pressurizer pressure and the setpoint is maintained < 400 psia. Trips may be bypassed when
pressurizer pressure is < 400 psia. Bypass shall be automatically removed before pressurizer pressure

exceeds 500 psia (the corresponding bistable allowable value is s 472 psia).

PCN 500

ONOFRE~-UNIT 3 3.3-8 Amendment No. 116



RPS Instrumentation-Operating

3.3.1
Table 3.3.1-1 (page 2 of 2)
Reactor Protective System Instrumentation
APPLICABLE MODES OR
OTHER SPECIFIED SURVE I LLANCE
FUNCT[ON CONDITIONS REQUIREMENTS ALLOWABLE VALUE
8. Steam Generator 1 Level - Low ; % | Sk 3.3.1.1 2 20%
R 3.3.1.2
SR 3.3.1.9
SR 3.3.1.13
9. Steam Generator 2 Level - Low 9 58 3.1} 2 20%
R 3.3.1.2
SR 3.3.1.9
SR 3.3.1.13
10. Reactor Coolant Flow - Low!®) 1,2 SR 3.3.1.1 Ramp: s 0.231 psid/sec.
SR 3.3.1.7 Floor: 2 12.1 psid
R 1349 Step: < 7.25 psid
SR 3.3.1.12
SR 3.3.1.13
11.  Local Power Density - High(¢) 1,2 SR 3.3.1.1 < 21.0 kN/ft
;| 3.3.1.3
SR 3.3.1.4
SR 3.3.1.7
$®3319
$R 3.3.1.10
;m2.3.4.
SR 3.3.1.12
;R 3.3.1.13
12. Departure From Nuclop’ate Boiling 1,2 SR 3.3.1.1 : 1.31
Ratio (ONBR) - Low! SR 3.3.1.2
m 3.3.1
SR 3.3.1.4
sk 3.3.1.8
N 3.3.1.7
R 3.3.1.9
SR 3.3.1.10
;® 3.3.1.11
SR 3:.35.1.12
SR 3.3.1.1

(d)  Trip mey-se—bypassed-nust be enabled when FHERMA—AGWER-]ogarithmic power 15 * > | 5E-4%=—wi{wd= RTP, Bypase '
M&m%&h—ourmg testing pursuant to LCO 3.1.12, trip
may be bypassed below 5% RTP. Bypass shall be swtommtrastby-removed when FHERMA—PGWER-10garithmic power
fs * 2 5% RTP.

. PCN 579

SAN ONOFRE--UNIT 3 3.3-9 Amendment No. 116



ATTACHMENTE

PROPOSED TECHNICAL SPECIFICATION
TABLE 3.3.1-1
SAN ONOFRE UNIT 2



Table 3.3.1-1 (page 1 of 2)

RPS

Instrumentation - Operating
3.3:1

Reactor Protective System Instrumentation

M

APPLICABLE MODES OR
OTHER SPECIFIED

FUNCTION CONDITIONS

SURVETLLANCE
REQUIREMENTS ALLOWABLE VALUE

1. Linear Power Leve! - High |

2. Logarithmic Power Level - High(®) 2(b)

3. Pressurizer Pressure - High 1,2

4. Pressurizer Pressure - Low'®) 1.2

5. Containment Pressure - High 1.8

6. Steam Generator | Pressure-Low 1.2

7. Steam Generator 2 Pressure-Low 1,2
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(a) Trip must be enabled when logarithmic power is < 4E-5% RTP.
testing pursuant to LCO 3.1.12.

{b) When any RTCB is closed.

Trip may be

(continued)

manually bypassed during physics

{c) The setpoint may be decreased to a minimum value of 300 psia, as pressurizer pressure is reduced, provided the
margin between pressurizer pressure and the setpoint is maintained < 400 psia. Trips may be bypassed when
pressurizer pressure 15 < 400 psia. Bypass shall be automatically removed before pressurizer pressure
exceeds 500 psia (the corresponding bistable allowable value is < 472 psia).

SAN ONOFRE--UNIT 2 3.3-8

Amendment No. +2#, 142



RPS Instrumentation-Operating

3.3.1
Table 3.3.1-1 (page 2 of 2)
Reactor Piotective System Instrumentation
APPLICABLE MODES OR
OTHER SPECIFIED SURVETLLANCE
FUNCTION CONDITIONS REQUIREMENTS ALLOWABLE VALUE
8. Steam Generator | Level - Low 1.2 SR 3.3.1.1 2 20%
" 3312
SR 3.3.1.¢
SR 3.3.1.13
9. Steam Generator 2 Level - Low 1,2 SR 3.3.1.1 z 20%
SR 3.3.1.7
SR 3.3.1.9
SR 3.3.1.13
10. Reactor Coolant Flow - Lm(") .8 SR 3.3.1.1 Ramp: < 0.231 psid/sec.
SR 3.3.1.7 Floor: 2 12.1 psid
SR 3.3.1.9 Step: s 7.25 psid
58 3.3.1.12
SR 3.3.1.13
11. Local Power Densiiy - High(d) 1.2 SR 3.3.1.1 s 21.0 kW/ft
® 3.3.1.3
SR 3.3.1.4
sk 3.3.1.7
SR 3.3.1.9
SR 3.3.1.10
SR 3.3.1.i1
SR 3.3.1.12
SR 3.3.1.13
12. Departure From Mclﬁau Boiling 1,2 R 3.3.1.1 2 1.3
Ratio (DNBR) - Low' SR 3.3.1.2
$® 3.3.13
SR 3.3.1.4
Mmi3ih
m3.3:4.7
SR 3.3.1.9
SR 3.3.1.10
SR 3.3.1.11
st 3.2.1.12
SR 3.3.1.13

(d) Trip must be enabled when logarithmic power is > 1.5E-4% RTP. During testing pursuant to LCO 3.1.12, trip may '
be bypassed below 5% RTP. Bypass shall be removed when logarithmic power is » 5% RTP,

SAN ONOFRE--UNIT 2 3.3-9 Amendment No. +2#, 142



ATTACHMENTF

PROPOSED TECHNICAL SPECIFICATION

TABLE 3.3.1-1
SAN ONOFRE UNIT 3




RPS Instrumentation-Operating
3.5:3

Table 3.3.1-1 (page 1 of 2)
Reactor Protective System Instrumentation

m

APPLICABLE MODES OR
OTHER SPECIFIED SURVETLLANCE
FUNCTION CONDITIONS REQUIREMENTS ALLOWABLE VALUE

1. Linear Power Level - High 1,2 SR 3 s 111.0% RTP
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2. Logarithmic Power Level - High(?) 2(0) SR < .93% RTP
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6. Steam Generator 1 Pressure-Low 1,2 SR
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7. Steam Generator 2 Pressure-Low 1.2 SR
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(continued)

(a) Trip must be enabled when logarithmic power is < 4E-5% RTP. Trip may be manually bypassed during physics
testing pursuant to LCO 3.1.12.

(b) When any RTCE s closed.
(c) The setpoint may be decreased to a minimum value of 300 psia, as pressurizer pressure i5s reduced, provided the
margin between pressurizer pressure and the setpoint is maintained < 400 psia. Trips may be bypassed when

pressurizer pressure is < 400 osia. Bypass shall be automatically removed before pressurizer pressure
exceeds 500 psia (the correspono.~g bista~ie allowable value 15 < 472 psia).

SAN ONOFRE--UNIT 3 3.3-8 Amendment No. 116



| RPS Instrumentation-Operating

3.3.1
Table 3.3.1-1 (page 2 of 2)
Reactor Protective System Instrumentation
APPLICABLE MODES OR
OTHER SPECIFIED SURVETLLANCE
FUNCTION CONDITIONS REQUIREMENTS ALLOWABLE VALUE
8. Steam Generator | Level - Low 1,2 SR 3.3.1.1 2 20%
SR 3.3.12
SR 3.3.1.9
SR 3.3.1.123
9. Steam Generator 2 Level - Low 1.2 R 3.2.1.1 2 20%
m3.3.1.7
sk 3.3.1.9
SR 3.3.1.13
10. Reactor Coolant Flow - Low(d) 3R SR 3.3.1.1 damp: s 0.231 psid/sec.
SR 3.3.1.7 Floor: 2 12.1 psid
SR 3.3.1.9 Step: < 7.25 psid
M3
SR 3.3.1.13
11. Local Power Density - High(®) 1,2 SR 3.3.1.1 s 21.0 kW/ft
SR 3.3.1.%
SR 3.3.1.4
SR 3.3.1.7
SR 3.3.1.9
SR 3.3.1.10
SR 3.3.1.11
SR 3.3.1.12
R 3.3.1.13
12. Departure From Nucleate Boiling 1,2 0® 3.3.1.1 s 1.0
Ratio (DONBR) - Low R 3.3.1.2
SR 3.3.1.3
SR 3.3.1.4
SR 3.3.1.5
SR 3.3.1.7
SR 3.3.1.9
SR 3.3.1.10
Sk 3.3.1.11
SR 3.3.1.12
"M 3.3.1.13

(d) Trip must be enabled when logarithmic power is > 1.56-4% RTP. ODuring testing pursuant to LCO 3.1.12, trip may
be bypassed below 5% RTP. Bypass shall be removed when logarithmic power is » 5% RYP.

SAN ONOFRE--UNIT 3 3.3-9 Amendment No. 116
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PROPOSED SAFETY ANALYSIS REPORT TEXT
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San Onofre 243 FSAR
Updated
REACTIVITY AND POWER
DISTRIBUTION ANOMALIES

15.4 REACTIVITY AND POWER DISTRIBUTION ANOMALIES

15.4.1 MODERATE FREQUENCY INCIDENTS

15.4.1.1 Uncontrolled CEA Withdrawal from a Subcritical or Low Power Condition
15.4.1.1.1 1Identification of Causes and Frequency Classification

The estimated frequency of a control element assembly (CEA) withdrawal from
subcritical or low power conditions classifies it as a moderate freguency
incident as defined in reference 1 of section 15.0. An uncontrolled withdrawal
of CEAs is assumed to occur as a result of a single failure in the control
element drive mechanism (CEDM), control element drive mechanism contrel system
(CEDMCS), or as a result of operator error.

An analysis cf the uncontrciled CEA withdrawal, both from a subcritical and low
power conditions, if preséated here.

In accordance with the direction given in Sections 15.0 and 15.0.7, additional i
information which completes the presentation of this eveat is provided in
Sectien 15.10.4.1.1. ‘

15.4.1.1.2 Sequence of Events and Systems Operation

The withdrawal of CEAs from subcritical or low power conditions adds reactivity
to the reactor core, causing both the core power level and the core heat flux to
increase together with corresponding increases in reactor coolant temperatures
and reactor coolant system (RCS) pressure. The withdrawal motion of CEAs also
produces a time-dependent redistribution of core powers. These transient
variations in core thermal parameters result in the system's approach to the
specified fuel design limits and RCS and secondary system pressure limits,
thereby requiring the protective action of the reactor protection system (RPS).

The reactivity insertion rate accompanying the uncontrolled CEA withdrawal is
dependent primarily upon the CEA withdrawal rate and the CEA worth since, at
subcritical and lower power conditions, the normal reactor feedback mechanisms
do not occur until power generation in the core is large enough to cause changes
in the fuel and moderator temperatures. The reactivity insertion rate
determines the rate of approach to the fuel design limits. Depending on the
system initial conditions and reactivity insertion rate, the uncontrolled CEA
withdrawal transient is terminated by either a high logarithmic power trip (for
the subcritical initial condition), a high power level trip, high pressurizer
pressure trip, a low departure from nucleate boiling ratio (low DNBR/VOPT), or a
high local power density trip. The secondary system pressure increases
following reactor trip and is limited by the steam generator safety valves.

ha
Table 15.4-1 and 15.4-2 give the sequence of events for the limiting CEA \O é
withdrawal transient from subcritical (10°'s Power) and low power ‘:%75533;7~#

conditions, respectively. [The seguence of events past 75.7 seconds shown in
[table 15.4-1 is from cycle 1. They are representative of the latest cycle (see e

section 15.0.7).
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Table 15.4-1
SEQUENCE OF EVENTS FOR THE UNCONTROLLED CEA WITHDPRAWAL
FROM SUBCRITICAL CONDITIONS

Setpoint or
Time (sec) Event Value

0.0 Initiation of Uncontrolled Sequential CEA Phe
Withdrawal

Reactor Reaches Critically e

-

Reactor Reaches Bigh Logarithmic power 4'}“ of Rated
Trip Setpoint

Reactor Trip Generated Fate

536~

A

25307

M CEAs Bezin to Drop ek
250"

\22 7,
Peak Reactor Core Power Reached £33 of 3410 Mwe
ol 5.2
252@ Peak Reactor Core Heat Flux Reached £—% of 3410 MWt
5 Migimum DNBR Occurs > 1. .33
TRtk RES—Presoure-—0CS iE e o - S G

ks . 888 £a)
-90—6————-*ta&aen—Peesseeteer—SQQin—ve%ame— ST

* Original accident analysis assumed a 0.3 second delay between the time the

reactor trip is generated and the CEAs begin to drop. Present analyses allow
up_to 1.01 second holding coil delay time as part of the overall average 3.4
second CEA drop time. Both SONGS Units 2 and 3 CEA drop time measurements
have very little margin to the current technical specif. cation limit of 3.2
seconds. As discussed in Section 15.0.2, three (3) CEA drop time curves were
used for the safety analysis with the longest delay time of 1.0l seconds for
a drop time of 3.4 seconds. Core operating limit supervisory system (COLSS)
and core protection calculator system (CPCS) are to be modified to

CEA drop time in accordance with the revised Technical Specification 3.1.5.
The additional delay results in increases in peak core power and peak heat

flux. However, the acceptance criteria for this event continue to be
satisfied and the conclusions of the analysis remain valid;“/”/”//”"/////

: | \ De (a‘/e

. accommodate any loss or gain in thermal margins based on the measured average////
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Ny
[(TimeTsec) T Event Setpoint or Vaiue |
00 CEAW Initiated .
4 40 VOPT Trip Condition 35 % of Rated
34 80 Reactor Trip Occurs -
35 81 Scram CEAs Begin to Drop R
3582 Peak Core Power 10713 % of Rated
Fuel Centeriine Temperatura < 4706 °F

35 98 Peak Core Heat Flux 47 66 % of Rated
3588 Minimum DNBR >1 3
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nce

The nuclear steam Supply system (NSSS) response to a CEA withdrawal frem
subcritical or low pPower conditions was simulated using tie CESEC Il
Computer program described in section 15.0. The thermal margin on DNBER
in the reactor core was Simulated using the CETOP-D computer program

described in secticn 15.0 with the CE-1 CEF correlation described in
chapter 4.

B. Input Parameters and Initial Conditions

The input parameters and izitial conditions used %o analvze the NSssS
Tresponse to a CEA withdrawal from subcritical acd low pewer conditions

| are discussed in section 15.0. 1In particular, those parameters which
were unique to the analysis for each event discussed belcw are listed in
tables 15.4-3 and 15.4-4 for a CEA withdrawal from subcrizical and low
power conditions, respectively,

- G

CEA Withdrawal Event Fro

The initial conditions a

m Low Power-Conditicos

od NSSS characteristics assumed in this

analysis have been determined to be the limiting set ¢f conditions

allowed by the limiting

providing the closest an
for a CEA withdrawal fro
which provide the closes
limits corresvond to a z

95 B -

(0 x AR
Do

Anda VA

20-%6 ) /
'\-/_/ :
R

i/98

core inlet flow of{12
of 2000 psia. The inmiti
allowed pressure within

average axial

power dist
to an axial shape index

conditions for operation (LCOs) in terms of

d fastest apprcach to the fuel design limits

m low power level. The izitial cenditiocns

t and most rapid apprcach to the fuel design

€ro power core inlet temperature of(520°F, 2 ¢
of design flow, and the minimum RCS pressure

al RCS pressure is chosen to be the lowest

the LCOs since this RN - = _“‘»;P-”

The initial core

I il B U i - '
ribution assumed in the analysis correspoands
(ASI) of{-t=—%+| Studies have shown that
this initial shape undergces a sigeificant ~nd rapid shift to the

top of the core during the transient. A one pic 1adial peaking

factor of 238, includin

//’issume for this analysi

radial peak expected for
lifetime.

g uncertainties, is also conmservatively
S. The radial peaking factor is the highest
any CEA configuration and time in core
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Parametriclanalyses have indicated that the lowest initial power

level ©f 10"% subcritical core conditiol, results in the clcsest
and fastest apprcach to

fie fuel cesign limits during the C=a g
withdrawal transient. Initially subcritical, zers power CEA {?;J-
withdrawal transients are terminated by the high logarithmic power Y\ -
level trip while those initiated from a power level just abeve the }
high locarithmic power level trip bypass settiny @f 10°'% powerPare
terminated by a high pressurizer pressure trip, CPC low DNER (VOPT)
trip, or high local power density trip at a much later time into the

Tansient. At power levels above Q0‘S) reactivity feedback P T
mechanisms prevail and provide a dampening elfect CB the severity of

- -

the transient. ) -+ : 3 4 & \oderator temperature coefficiecs
of +0.5 x 10 &k/k/°F is assumed for this analysis. Also, a
conservative fuel temperature coefficient multiplier of 0.75 was
used.

The regulating CEAs are initially in the fully izserzed pos:i
when the CEZA withdrawal is initiated. Based on calculated Cza

worths and the maximum CEA withdrawal rate of the CIZa érive systen, g
the assumed rate is conserv tive. [TOr Chis an2lysis, tae :ea::;v;:ij/
insert.on 1s the maximum expectes rate of 1.1 10™ 3o0/8 fer a CBA ¢ |
withdrawal from low power conditicns. This rate corresponds to
approximately twice the largest insertion rate expectzed from the |
sequential withdrawal ¢f the C=A groups with 40% overlap at th |
maximum speed of 30 in/mingEE;J/*
Table 15.4-3
ASSUMPTIONS FOR TEE UNCONTROLLED CEA WITEDRAWAL
FROM SUBCRITICAL CONDITIONS
Parameter Value
-5 2 e
Initial Core Power Level, Mwt 3.8090 10| P
Initial Inlet Coolact Temperature, °F 560 saa-
[ Initial Core Mass Flow Rate® ioieimmins 30 4402 35¢,4ec
Initial RCS Pressure, psia -2000
Moderator Temperature Coefficient, 10™‘A0/°F 0.5
Fuel Temperature Coefficient Multiplier o 0.86
FMeBiiun CEA Worsh-as - Trin A~ i
Maximum Reactivity boios Rate, x 10 ‘Ac/sec dene 2.9
"‘5"-""\6'\
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Table 15.4-4
ASSUMPTIONS FOR THE UNCONTROLLED CEA WITHDRAWAL
FROM LOW POwr: “ONDITIONS

Parameter Value
. -% 15
Initial Core Power Level, e \o Mw+ 339 D -
P
Initial Inlet Coolant Temperature, °F Seo —S2 5
® 3576, 2"1“—%
Ioitial Core Mass Flow Rate —wditbmuas(P 5/ef neminally 9pn ; 3592~
Initial RCS Pressure. psia 2000
Moderator Temperature Joefficient, 10™a0/°F 0.3
Ar-" &
fuel Temperature Coefficient Multiplier ©.86 e
Minimum CEA Worth at Tris, %ae »5.185
. ¥ ‘ “ S TP
Magimum Reactivit: .Additicn Rate, X 10"20/sec ’ —

1/98

1'\30'1'.'9 -

For those transients classified ucder the category of reactivity azé
power distribution ancmalies, the uncontrolled CEA withdrawal at low
power couditions has been shown to ke the most limiting transieat

for maximum RCS pressure. The initial conditions aaé NSSS
character.stics used for this particular apalysis are essentially R
identical to the above acalysis. [The core iolet temperazure assumes
is the mioimum va.ue of S20°F. The lowest core inlet temperature is
wad since this keeps the steam generator safetv valves from

Opeaing. [ In addition, no credit IS taken for the turdine bypass
valves, theredy maximizing the peak RCS pressure reached duriag the
course of the transient. The initial parameters used ic this
analysis are shown in table 15.4-4. ol s

CEA Withdrawal Event from Subcritical Conditicrs

L8]

An uncontrolled CEA withdrawal even
initiated at the power level The input parameters and
initial conditions used to analyie this event were similar to those
of the low power CEA withdrawal analysis.

from subcritical conditiocns was

"

For the subcritical conditions, the maximum reactivity edditio?‘:izi)/
©f 1.9 x 10™ do/sec was used. Alsc, minimum CEA worth at trip of
‘4.0 %80 was used i this analysis;f’fﬁe input parameters used in
this analysis are shown in table 15.4-3.

Results
The dynamic behavior of important NSsSS parameters following a CEA

withdrawal from subcritical and low power conditions is presented in
Figures 15.4-1 through 15.4-10.

15.4-6 Revision 13
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1. CEA withdrawal from Subcritical Conditions //5 ‘2'““:“'-"(7 ﬁ’
w@nd ¢

in a reactor trip on high logarithmic power at seconds. The

minimum DNBR calculated for this event initiated from the conditions

of table 15.4-3 was greater than the design limit of 1.31. e peak
linear heat generation rate (PLEGR) was calculated to begk_\%ﬁ

which is in excess of the steady state acceptable fuel centerlin 255
melt (CTM) limit of 21 kw/ft. However, the fuel centerline

temperature was less than 4706°F and, thus, the fuel is not |
predicted to melt.

The uncontrolled CEA withdrawal from subc:itica]iconditions resulted

The fuel cycle length extensions approved by the NRC for SONGS 2 and
3 required core designs containing erbia (Er,0,) integral burnable
abscrber in place of the traditicnal boren (B,.C) discrete burnable
absorber to control the MTC at the beginning of the cycle and the
pin peaking factor throughout the cycle.

Center line fuel melting temperature is a criterion, which is
adhered to in the safety analysis during plant transient conditions,
when the Peak Linear Heat rate limit set in the Technical
Specifications is exceeded. This temperature is also burnup
dependent and is thus calculated on a cycle specific bases.

The NRC approval of the methedology for core designs containing
erbium burnable absorbers (Reference 6) reguested that the Erbia
melt temperature limit be decreased linearly with Erbia content such
that the limit at zero weight percent be egual to the U0, melting
temperature limit, aod at the highest Erbia weight percent be at
least 1 degree Celsius below the lowest melting temperature for
which experimental data is available.

For the e design with Erbia integral burnable absorber

rods, the maximum approved Erbia concentration is 2.5 wtd fuel, and
the maximum assembly burnup is 60 GWD/MTU. These two factors create
a center lipe fuel melting temperature limit of 4706°F.

Additionally, the peak RCS pressure is less than the design limit of
2730 psia. Table 15.4-1 presents the sequence of events for this
event. Figures 15.4-1 through 15.4-5 present the NSSS respouse for
core power, core heat flux, RCS temperatures, RCS pressure and steam
generator pressure.

L]

CEA Withdrawal from Low Power Conditions

The low power CEAWs were analyzed to maximize the RCS pressure
increase and to maximize the potential for the fuel degradation. The
initial conditions for the low power CEAW that maximizes peak RCS
pressure_are listed in table 15.4-4. CPC low DNBR (VOPT) trip

and Fool
d‘j*‘\&&-ho"\

v /ULL Atﬁracl‘:t
e I
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is credited to mitigate the consequences of this event.pa
parametric study on the reactivity addition rate was performed to

-f The sequence
Of events 1S5 presented in table 15.4-2. °F gures 15.4-6 througa

15.4-10 preseat the NSSS response for this event.

15.4.1.1.4 Barrier Performance

A. Mathematical Model e
The mathematical model used for evaluation of barrier performance is
identical to that described in paragraph 15.4.1.1.3.‘

B. Ioput Parameters and Initial Conditions

The input parameters and initial conditions'uscd for evaluation of

barrier performance are identical to those described in paragraph
28.4.1.1.9. 3

o Results

Figures 15.4-3 and 15.4-8 show the NSSS respouse for RCS pressure for a

CEA withdrawal from subcritical and low power ccoditions. The pezk RCS

pressure for a CIZA withdrawal from subecritical conditions is less than

that of the CEA withdrawal from lower power. The most liziting case of

RCS pressure for the CEA withdrawal at low power is (2640 psia which is

less tharn the design limit of 2750 psia. '

2658

15.4.1.1.5 Radioligical Consequences .
The radiological consequences due to steam releases from the secondary system
are less severe than the consequences of the inadvertent opening ¢f the
atxospheric dump valve discussed in paragraph 15.1.1.4.

13.4.1.2 Docontzolled CEA Withdrawal at Pover . |

15.4.1.2.1 Identification of Causes and Frequency Classification p
The estimated frequeacy of a CEA withdrawal at power classifies it as a2 moderate
frequency incident as defined in reference 1 of section 15.0. A CEA withdrawal
is assumed to occur as a result of a single failure in the CEDM or CEDMCS.

In accordance with the direction givern in Sections 15.0 and 15.0.7, additional

information which completes the Presentation of this eveat is provided in
Section 15.10.4.1.2. :

l/98 15.4-8 Revision 13

Yield a coincident CPC low DNER (VOPT) and high pressurizer pressure
trip in order to maximize the peak RCS pressure. /A high pressurizer >
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