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2.1 SAFETY LIMITS

BASES

2.1.1 REACTOR CORE . X

The restrictions of this Safety Limit prevent overheating of the fuel and }
possible cladding perforation which would result in the release of fission g
products to the reactor coolant. Overheating of the fuel cladding is prevented ;
by restricting fuel operation to within the nucleate boiling regime where the ]

“heat transfer coefficient is.large.and the cladding surface temperature is
slightly above the coolant saturation temperature. |

The DNB design basis is as follows: there must be at least a 95 percent )
probability that the minimum DNBR of the limiting rod during steady-state opera-

tion, normal operational transients, and anticipated transients is greater than
or equal to the DNBR 1imit of the DNB correlation being used (the WRB-1l for LOPAR
fuel and the WRB-2 for VANTAGE 5 fuel in this application). The correlation DNBR
1imit is established based on the entire applicable experimental data set such
that there is a 95 percent probability with a 95 percent confidence level that
DNB will not occur when the minimum DNBR is at or greater than the DNBR limit
(1.17 for both the WRB-1 and WRB-2 correlations). :

In meeting this design basis, uncertainties in plant operating parameters,
nuclear and thermal parameters, and fuel fabrication parameters are considered
statistically such that there is at least a 95 percent probability with a 95
confidence level that the minimum DNBR for the limiting rod is greater than or
equal to the DNBR 1imit. The uncertainties in the above plant parameters are
used to determine the plant DNBR uncertainty. This DNBR uncertainty, combined
with the correlation DNBR 1imit, establishes a design DNBR value which must be
met in plant safety analyses using values of input parameters without uncertain-
ties. For Diablo Canyon Units, the design DNBR values are 1.33 and 1.37 for
thimble and typical cells, respectively, for LOPAR fuel, and 1.30 for thimble

~and 1.32 for typical cells for the VANTAGE 5 fuel. In addition, margin has been

maintained in both designs by meeting safety analysis DNBR limits of 1.44 for
thimble and 1.48 for typical cells for LOPAR fuel, and 1.68 and 1.71 for thimble
and typical cells, respectively, for VANTAGE 5 fuel in performing safety
analyses. “

The curves in Figure 2.1-1 show the loci of points of THERMAL POWER, Reactor | ;!
Coolant System pressure and average temperature below which the calculated !
DNBR is no less than the safety analysis DNBR 1imits, or the average enthalpy ,
at the vessel exit is_le han the enthalpy of saturated 1iquid. '

The curves are based on be nthalpy hot channel factor} FXH for LOPAR ¢

andQEC}S}or VANTAGE 5 fuel, and a reference cosine with a peak of 1.55 for ) a

axial power shape. An allowance is included for an increase in Fgﬂ at reduced S
power based on the expressions: ‘

|
DIABLO CANYON - UNITS 1 & 2 B 2-1 Amendment Nos. 60 and 59 i)
March 12, 1991 '
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2.1 SAFETY LIMITS
BASES (Continued)

@ F, N (5 Y m for LOPAR fuel

N

Fay = [1 +E§2§§1 = P)] for VANTAGE 5 fuel

aH @7 = PFan

where P is the fraction of RATED THERMAL POWER g
The 4% measurement uncertainty associated with Exﬂ is accounted for in the
DNBR design limit.

" These 1imiting heat flux conditions are higher than those calculated for
the range of all control rods fully withdrawn to the maximum allowable control
rod insertion assuming the axial power imbalance is within the limits of the
f1 (AI) function of the Overtemperature trip. When the axial power imbalance
is not within the tolerance, the axial power imbalance effect on the Over-
temperature AT trip will reduce the Setpoints to provide protection consistent
with core Safety Limits.

jand FAT are the limiting euﬂmlpy het channe| factors
at RATED THERMAL POWER specified in the CORE

OPERATING LIMITS REPORT (COLR) for each fucl type,
and where PFRay are the power factor multip|rers
specified in+the COLE.

Amendment Nos. 60 and 59

DIABLO CANYON - UNITS 1 & 2 B 2-1la
: March 12, 1991
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POWER DISTRIBUTION LIMITS
3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR-FQSZZ

LIMITING CONDITION FOR OPERATION

3.2.2 FQ(Z) shall be Iiaited by the following re1ationships'
F(D) < {-3-4#] {x(z)] for P>0.5 @ |

g=fro ..-ure—s—z-éj;or a given
» spec: :ed inthe CoLR.

APPLICABILITY: MODE 1-{Units—1-and-2-Cycle—4-and-after). >~
ACTION: '

With FQ(Z) exceeding its limit:

a. Reduce THERMAL POWER at least 1% for each 1% FQ(Z) exceeds the limit

within 15 minutes and similarly reduce the Power Range Neutron Flux-
High Trip Setpoints within the next 4 hours; POWER OPERATION may
proceed for up to & total of 72 hours; subsequent POWER OPERATION

may proceed provided the Overpower AT Trip Setpoints have been

reduced at least 1X for each XX FQ(Z) exceeds the 1imit. The Overpower

AT Trip Setpoint reduction shall be performed with the reactor in at
least HOT STANDBY.

b. Identify and correct the cause of the out-of-1imit condition prior
to increasing THERMAL POWER above the reduced limit required by
ACTION a., above; THERMAL POWER may then be {increased provided FQ(Z)

is demonstrated through {ncore mapping to be within its limit.

where rip the Fg limit at gATED THERMAL
POWER (RTP) specified in the .
CORE OFERATING LIMITS REPORT (coz_R)

DIABLO CANYON - UNITS 1 & 2 3/4 2-5 @nmm Nos. 37 and 36
. (Effective at end of Unit 1 Cycle 3
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POWER DISTRIBUTION LIMITS
@ SURVEI Lufﬁcs REQUIREMENTS
Z
4.2.2.9)1 Iﬁé provisions of Specification 4.0.4 are not applicable.

4.2;23592 Fq(2) shall be evaluated to determine if Fo(z) is within its ,

limits by:

a. Using the moveable incore detectors to obtain a power distribu-
tion map at any THERMAL POWER greater than 5% of RATED THERMAL
POWER.

b. Increasing the measured FQ(z) component of the power distribution

map by 3% to account for manufacturing tolerances and further in-
creasing the value by 5% to account for measurement uncertainties.

c. Satisfyfo”owing relationship:
Fg(z) <GZ45 x K(2) for P > 0.5

the normalized £ (2)
as a function of core

where Fg(z) is the measured ¢ increased by the anowa
for manufacturing tolerang€s and measurement uncertainty, 225"
is the Fy 1imit, K(z) isYgiven—in-Figure—3-2-27 P is the relative

THERMAL POWER, and W(z) is the cycle dependent function that
accounts tor power dmstr1butvon tran51ents _encountered during

: n—167%; ‘
M X1 3 3 3 .Y m
d. Heasufing Fg(z) according to the following schedulg:'

1. Upon achieving equilibrium conditions after exceeding by
29% or more of RATED THERMAL POWER, the THERMAL POWER at
which F,(z) was last determined,* or .

2. At least once per 3} Effective Full Power Days (EFPD),
whichever occurs first.

e. With measurements indicating

maximm Fh(2)

over 2 alzi

has increased since the previous determination of FQ(z) either
of the following actions shall be taken:

F™F kD, and

w@

* During power escalation at the beginning of each cycle, power level may be
increased unti) a power level for extended operation has been achieved and

Q‘ a power distribution map obtained.

A N - 3/4 2-7 Amendment Nos. 45 and 3¢
DIABLO CANYON - UNITS 1 & 2 | / ( Amendment Nos: a0
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POWER DISTRIBUTION LIMITS

® SURVEILLANCE REQUIREMENTS (Continued) g
C il
1) Fg(z) shall be increased by 2¥ over that specified in
Specification 4.2.2.1.2.¢c, or

2) Q(z) shall be measured at least once per 7 EFPD until two
successive maps indicate that

: M
maximum Fg(z) is not increasing.
over 2 z

f. With the relationship specified in Specification 4.2.2.@5:Tc
above ‘not being satisfied:

1) Calculate the percent FQ(z) exceeds it 1imit by the following
expression:

gfmaxmumr (2) x W(z) - 13x 100 for P > 0.5. o vy
Lover Z E?SISE x K(2) B C
\ v

maximum § F (z) X H(z)

)- 1 5x 100: for P < 0.5

;o 2. Either one of the following actions shall be taken:

a) Place the core in an equilibrium condition where the limit
in Specification 4.2.2.%p2.c is satisfied. Power level
may then be increased provided the AFD limits of
Specification 3.2.1 are reduced 1% AFD for each percent
Fq(z) exceeds its limit, or

@]’ DIABLO CANYON - UNITS 1 & 2 . 3/4 2-8 Amendment Nos. 45 and 44 Yo
October 20, 1989
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

b) Comply with the requirements of Specification 3.2.2(jf;;r
FQ(z) exceeding §ts 1imit by the percent calculated.

g. The ligits specified in Specification 4.2.24g§;.c, 4.2.2435;?;, and
4.2.2./3/)2.1 above are not applicable in the 1lowing core plane
regions: .

1. Lower core region from 0 to 15%, inclusive.

2. Upper core region from 85 to 100X, inclusive.
4.2.2.@3 When FQ(Z) is measured pursuant to Specification 4.10.2.2, an overall
measured FQ(Z) shall be obtained from power distribution map and increased by

3% to account for manufacturing tolerances and further increased by 5X to
account for measurement uncertainty.

DIABLO CANYON - UNITS 1 & 2 3/4 2-9 Amendment Nos. 37 and 36
Effective at end of Unit 1 Cycle 3
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"‘/~‘ POWER DISTRIBUTION LIMITS
e

@

LIH} NG CONDITION FOR OPERATION

/.z.z.z Fo(2) ‘shal ‘I/bz'l/inited by the following

FRed) < 2,85 IK(D)] for P> 0

FQ(Z) < [4.64] [K(Z)] for ¥ < 0.5
Where P = JHERMAL POWER » and
K(Z) = the funfzion obtained from Figure 3.2-2 ¢
core height lécation. .
APPLICABILITY: MODE 1 {Unit 2 Cycle 3).
ACTION:

With Fo(@) ex/ceedihg its limit:
a. educe THERMAL POWER at least for each IX FQ(Z) exceeds the limi'

within 15 minutes and similarly reduce the Power Range Neutron FlGx-
High Trip Setpoints wiz;;9/€§; next 4 hours; POWER OPERATION

_proceed for up to a totat of 72 hours; subsequent POWER OPE
may proceed provided {he Overpower AT Trip Setpoints hav
reduced at least 1% for each 1X FQ(Z) exceeds the limit«

Overpower AT Trip/Setpoint reduction shall be perfortied with the

reactor in at least HOT STANDBY.

:Q correct the cause of the out-of-Yimft condition prior
to increasing THERMAL POWER above the reduce¢d 1imit required by
ACTION x., above; THERMAL POWER may then.te increased provided FQ(Z)
is demonstrated through incore mapping o be within its limit.

b. Ildentify

This Fhﬁz’J;yhufhbﬂﬂﬁl% Left Blank

DIABLO CANYON - UNITS 1 & 2:

3/4 2-10 Amendment Nos. 37 and 36
Effective at end of Unit 1 Cycle 3

\e






POWER HISTRIBUTION LIMITS

S(VEI LLANCE REQUIREMENTS

4.2.2.2.1 The provisions/of Specification 4.0.4 aTe not applicable. /
4.2.2.2.2 F_:-shall be'evaluated to detersine AT F.(Z) s within 1ts 11;? :

Xy .
a.  Usi
»ap/at any THERMAL POWER gradter than 5X of RATED THE POWER,

component of the power distribution

map by 3X to sccount for manufacturing tolerances and further
fncreasing the value by 5X to account for meas nt uncertainties,

4.2.2.2.2b.,

1. The F

pridte measured core planes
d 1. dbelow, and

2. / The relationship:

Remeasaring FKV according to the following schedule:

A the rg’ 14mit for the app

20X of RATED THERMAL

(o
R at which FXY

POWER or greater, the THERMAL was |

determined, or
) At least once per 31 EFP

Thispage IM‘@M‘HOMA“V Lt Blauk

JIABLO CANYON - UNITS 1 & 2 3/4 2-11 Amendaent Nos.37 and 36
Effective at end of Unit 1 Cycle 3
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PO DISTRIBUTION LIMITS
(Continued)

rd

SURVEILLANCE REQUIREMENT

. 2./ When the Fxs is less than or equiq/:: the (Fz;p) limit for

the appropriate measured’jgyé/;lane. additional power

. Xy

distribution maps s::l}/be taken and Fxs compared to FRTp

Xy
The ny limit for/BA'ED THERMAL POWER ( ) shall be provides

for all core planés containing Bank "D" control rods and
unrodded core planes in the CORE OPERATING LIMITS REPORT-per |
Specification”6.9.1.8.

and F L at Ieas:/gp e per 31 EFPD.
RTP
Fx

f. The ny imits of Specification 4.2.2.2.2e., :nge. are not

applicable in the following core plane regiops” as measured in
percent of core height from the bottom of the fuel:

nclusive,

Lower core region from 0 to 15%,

Upper core region from 85 to 100X inclusive,

Grid plane regions at 1248 ¢+ 2X, 32.1 £ 2X, 46.4 + 2%,
60.6 £ 2X and 74.9 t 2X, inclusive, and

Core plane regions”within = ZX of core height (¢
about the bank démand position of the Bank "0"

ng FxL. the effects of F_ on
determine if FQ(Z) is Hithiﬁy1t

3X to account for manufacturing tolerances and fu
account for surement uncertainty. /////P

a

DIABLO CANYON - UNITS 1 &2

3/4 2-12 Amendment Nos.45 ang 34
October 20, 1989
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POWER DISTRIBUTION LIMITS

3/4.2.3 RCS FLOW RATE AND NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR

LIMITING CONDITION FOR OPERATION

@

3.2.3 The cosbination of {ndicnted Reactor Coolant System (RCS) total flow
rate and R shall be maintained within the region of allowable operation shown
on Figure 3.2-3a for Unit 1 and Figure 3.2-3b for Unit 2 for four loop

operation.

for LOPAR fuel |

For VANTAGE 5 fuel

THERMAL POWER , and

b. P=

c. Fgﬂ = Measured values of FKH obtainad by using the movable incore
detectors to obtain a power distribution map. The measured
values of an shall be used to calculate R since Figure 3.2-3a

for Unit 1 and Figure 3.2-3b for Unit 2 include measurement
unceﬁtaintios of 2.4% for flow and 4% for incore measurement

of Fan- (a4 BEP=The Bl limits at Rated Thermal Power (RTP)
APPLICABILITY: HODE 1. specified in the Core Operating Limits Reporl (¢oLR).

ACTION: e. PE = The Pwer Factor Multipliers specified inthe CoLz.

With the combination of RCS total flow rate and R outside the reﬁion of accept-
able operation shown on Figure 3.2-3a for Unit 1 and Figure 3.2-3b for Unit 2: |

a. Within 2 hours either:

1. Restore the cozbination of RCS total fiow rate and R to within
the abovae limits, or

2. Reduce THERMAL POWER to loss than 50X of RATED THERMAL POWER
and reduce the Power Range Neutron Flux = High Trip Setpoint to
loss than or equal to 55X of RATED THERMAL POWER within the

noxt 4 hours.

DIABLO CANYON - UNITg 1&2 - 3/4 2-13 Amendment Nos. 60 and 59
March 12, 1991
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ACCOPTABLE ©
OPCRATION
REQION
88 - §
-d
§ | usaccrpmanLe
S|  OPERATION
§ g7 - RZG:ON
8
<
e
g 88 4 & 100% RTP (1.0, 86.0)
<
g £ _00% ATP (1.0. 86.0)
. ¢
= O0S RTP (3.0, 36.2)
§ B9 5 pswrw (1.0, 84.0):
S 02% RTP : } (1,0, 93.6) | .
s oS AYP 2
a4 (1.0.34.9) ‘ ()
MEASURERENT UNCERTAINTIES OF 2.43 THENMAL DEGIGN FLOW
FOR FLOW AKD 4% FOR GICORE MEASURELENT OF PN ARE
DICLUDED & THS PIGURE.
33 . 1 I8 | 1 i | .
0.85 0.00 0.88 1.60 408 1.10 ,
@ R P, (X66)10.GS110-P)) Re #5), (50110 0.8110-P))
_ LOPAR FUZL @ ~ mmez?mn. M
“unaEN OPERATING B THE RESTRICTED POWER -5

RIQON, THE REBTRICTED POWER LEVEL GHALL
GI CONSIDERED 100% RTP COR PIGUAE 2.%-1

FIGURE 3.2-32
RCS TOTAL FLOWRATE VERSUS R(UNIT 1)

DIABLO CANYON - UNITS 1 & 2 3/4 2-14 Amandment Nos.60 and 59
March 12, 199(~ .







UNIT 2
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OPERATION
REGION
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. -l
§ UNACCEPTABLE
S| ~ OPERATION
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/
83 1 { [ { {

0.85 0.€0 0.96 1.00 1.06

LO PAR FUEL

*WHEN OPERATING [N THE RESTRICTED POWER
REGION, THE RESTRICTED POWER LEVEL SHALL
- BE CONSIDERED 100% RTP FOR FIGURE 2.1-1

FIGURE 3.2-3b
RCS TOTAL FLOWRATE VERSUS R(UNIT 2)

(@) DIABLO CANYON - UNITS 1 & 2 3/4 2-15 Anendnent Nos. 60and 59-
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SPECIAL TEST EXCEPTIONS
3/4.10.2 GROUP HEIGHT, INSERTION AND POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION

3.10.2 The group height, insertion and power distribution 1imits of Specifica-
tions 3.1.3.1, 3.1.3,5, 3.1.3.6, 3.2.1, and 3.2.4 may be suspended during the
performance of PHYSICS TESTS provided. .

a. The THERMAL POWER is maintained less than or equal to 85% of RATED
THERMAL POWER, and

_>
b. The limits of Specifications 3.2.2(x or 3¢2,2.2) and 3.2.3 are . ,
maintained and determined at the frequencies specified in Specifica-
tion 4.10.2.2 below.

APPLICABILITY: " MODE 1.

ACTION: '
o~
.3 being ]

With any of the 1imits of Specifications 3.2.2{ of 3 24 2or 3.2
exceeded while the requirements of Specifications 3. 1 3 3.1.3.5, 3.1.3.6,
3.2.1 and 3.2.4 are suspended, either:

a. Reduce THERMAL POWER sufficient to satisfy the ACTION require-
ments of Specifications 3.2. aﬁi75§7§7§_§Zé2323_? 2.3, or l

b. Be in HOT STANDBY within 6 hours.

SURVEILLANCE REQUIREMENTS

4.10.2.1 The THERMAL POWER shall be determined to be less than or equal to 85%
of RATED THERMAL POWER at least once per hour during PHYSICS TESTS.

4.10.2.2 The requirements of the below 1isted specifications shall be performed
at least once per 12 hours during PHYSICS TESTS

a. Specifications 4.2.2.%)2(cr'4.272. ZDand 4.2.2 % v4 , and .|

‘b.  Specification 4.2.3.2.

mm 1oWe™

;_,/”/:
9

DIABLO CANYON - UNITS 1 & 2 3/4 10-2 ‘Amendment Nos.37'and 36
- . (Effective at end of Unit 1 Cycle 3
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POWER DISTRIBUTION LIMITS
BASES

HEAT FLUX HOT CHANNEL FACTOR, and RCS FLOWRATE AND NUéLEAR ENTHALPY RISE HdT
CHANNEL FACTOR (Continued) ‘

Each of these is measurable but will normally only be determined periodically
as specified in Specifications 4.2.2 and 4.2.3. This periodic surveillance is
sufficient to ensure that the limits are maintained provided:

1. Control rods in a single group move together with no individual rod
~insertion differing by more than + 12 steps, indicated, from the
group demand position,

2. Control rod groups are sequenced with overlapping groups as described
in Specification 3.1.3.6,

3. The control rod insertion limits of épecifications 3.1.3.5 and
3.1.3.6 are majntained, and ’

4. The axial power distribution,'expressed in terms of AXIAL FLUX
DIFFERENCE, is maintained within the limits.

FXA will be maintained within its 1imits provided Conditions 1. through

4., above, are maintained. The relaxation of FXH as a function of THERMAL POWER
allows changes in the radial power shape for all permissible rod insertion limits.

R, as calculated per Specification 3.2.3 and used in Figure 3.2-3a and
Figure 3.2-3b accounts for FEH less than or equal t°E§Z§§£§§ELOPAR fuel and

for VANTAGE 5 fuel. NThese values are the values used in the various
accident analyses where FAH influences parameters other than DNBR, e.g., peak

clad temperature, and thus are the maximum "as measured" values allowed.

Margin between the safety analysis limit DNBRs (1.44 and 1.48 for the
LOPAR fuel thimble and typical cells, respectively, and 1.68 and 1.71 for the
VANTAGE 5 thimble and typical cells) and the design limit DNBRs (1.33 and 1.37
for the LOPAR fuel thimble and typical cells and 1.30 and 1.32 for the VANTAGE
5 fuel thimble and typical cells, respectively) is maintained. A fraction of
this margin is utilized to accommodate the transition core DNBR penalty of
maximum 12.5 percent and the appropriate fuel rod bow DNBR penalty (less than
1.5 percent for both fuel types per WCAP-8691, Revision 1). The rest of the
margin between design and safety analysis DNBR limits can be used for plant
design flexibility. ‘

the Fﬁ,rp limits specifred in the COLR

DIABLO CANYON - UNITS 1 & 2 B 3/4 2-4 Amendment Nos. 60 and 59
March 12, 1991
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ADMINISTRATIVE CONTROLS
MONTHLY OPERATING REPORT

6.9.1.7 Routine reports of operating statistics and shutdown experience,
including documentation of all challenges and failures to the PORVs or safety

for

% valves, shall_be subnitted on a monthly basis to the NRC in accordance with

{ﬁ; 10 CFR 50.4, no later than the 15th of each month following the calendar month

~ \vovered by the report.

w A ORE OPERATING LIMITS REPORT

o p.9.1.8.2 ore operating limits shall be established and documented in the
W o CORE OPERATING LIMITS REPORT before each reload cycle or any
13 remaining part of a reload cycle for the following:

G§ w 1. Shutdown Rod Insertion Limits for Specification 3/4.1.3.5,

2 g 2 2. ‘Control Rod Insertion Limits for Specification 3/4.1.3.6,
83 3. Axial Flux Difference for Specification 3/4.2.1,

<

¥
~ N

4. Heat Flux Hot Channel actor"i- Q(z) (Strveillafice Requfireme t/W(
T égszﬁficat'on 3/4,2.2), an ]
. ﬁ;}t Flux Hot Chapriel Factof = F (Surveillance/Requirémen FF//
of’S .

pecification’3/4.2.2.2).

) LE? The analytical methods used to determine the core operating limits
&E o shall be those previously reviewed and approved by the NRC in:
s 1. WCAP-10216-P-A, Relaxation of Constant Axial Offset Control F
i“ g,, Surveillance Technical Specification, June 1983 (Weéstinghouse
TSN Proprietary), ' '
§;;§ " 2. WCAP-9272-P-A, Westinghouse Reload Safety Evaluation
O .§uf‘ = . Methodology, July 1985 (Westinghouse Proprietary), and
: =z i\' 3. WCAP-8385, Power Distribution Control and Load Fellowing
. :g.‘g s Procedures, September 1974 (Westinghouse Proprietary).
SES c. The core overating 1imits shall be determined so that a1l applicable
*é 1518 limits (e.3., fuel thermal-mechanical limits, core thermal-hydraulic
& 1imits, ECCS limits, nuclear limits such as SHUTDOWN MARGIN, and
Vg_g E&'"" -transient-and accident analysis 1imits) of the safety analysis are
oW met,
VA L d. The CORE OPERATING LIMITS REPORT, including any mid-cycle
&= R revisions or supplements thereto, shall be provided, upon iss.:nce
) for each reload cycle, to the NRC Document Control Desk, with cop.»-

to the Regional Administrator and Resident Inspector.

SPECIAL REPORTS

§.9.2 Special reports shall be submitted to the NRC in accordance with

10 CFR 50.4 within the time period specified for each report.. .

6.10 RECORD RETENTION

In Addition to the applicable record retention requirements of Title 10, Code

of Federal Regulations, the following records shall be retained for at least

the minimua period indicated.

6.10.1 The following records shall be retained for at least 5 years:

a. Records and logs of unit operation covering time interval at each
power level; .

b. Records and logs of principal maintenance activities, inspections,
repair and replacement of principal items of equipment related to

@’ ) nuclear safety; :
c. ALL REPORTABLE EVENTS;
DIABLO CANYON - UNITS 1 & 2 6-20 - Amendment Nos.45 and 44

October 20, 1989
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'PACIFIC GAS AND ELECTR’COHPANY N&ER COLR 1-5
REVISION 07|

DEPARTHENT OF NUCLEAR POWER GEWERATION PAGE 1 OF ‘7};?
DIABLO CANYON POWER PLANT UNIT

CORE OPERATING LIMITS REPORT
TITLE: COLR FOR DIABLO CANYON UNIT 1 CYCLE 5

3/27/%
EFFECTIVE DATE

CORE OPERATING LIMITS REPORT

This Core Operating Limits Report (COLR) for Diablo ‘Canyon Unit 1 Cycle 5
has been prepared in accordance with the requirements of Technical
Specification (TS) 6.9.1.8.

The Technical Specifications affected by this report are 1isted below:

3/4.1.3.5 - Shutdown Rod Insertion Limit
354.1.3.6 - Control Rod Insertion Limits
4,2.1 - Axial Flux Difference
3/4.2.2__ - Heat Flux Hot Channel Factor - Fq(z)fiﬁﬁ? q}f1§ﬁ§§))z‘

OPERATING LIMITS

The cycle-specific parameter 1imits for the specifications 1isted in
Section 1.0 are presented in the following subsections. These 1imits have
been developed using the NRC-approved methodologies specified in Technical
Specification 6.9.1.8.

2.1 Shutdown Rod Insertion Limit (TS 3/4.1.3.5)

2.1.1  The shutdown rods shall be withdrawn to at least 225
steps.

2,2 Control Rod Insertion Limits (TS 3/4.1.3.6)

2.2.1 The control rod banks shall be 1imited in physical
insertion as shown in Figure 1.

2.3 Axial Flux Difference (TS 3/4.2.1)

2.3.1 The AXIAL FLUX DIFFERENCE (AFD) Limits are provided in
Figure 2.

3/4..2.3 PCS Flow Rate and Nuclear En z‘/m//?y Rise
Hot- Channel Factor — Fy
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** DIABLO CANYON PCHER PLAN“ “NUMBER COLR 1-5

D

TITLE:

REVISION -o*!
PAGE 2 OF ?jé

UNIT 1

COLR FOR DIABLO CANYON UNIT 1 CYCLE 5

Heat Flux Hot Channel Factor - Fq(z) (TS 3/4.2.2)

e height for Cycle
ower reactivity pl

burnups through the/end of fu
a poweregoastdown of up to

2 4. The W curves for RAOC p/;ation P 6C1ded in Figures 3
INSERT A —% thr gh 5 are sufficient/to determifie the RA z) versls

oo MWD/ATU.

TR -

3.1 Figure 1 - Rod Bankuigsert1on Limits Versus Rated Thermal Power

‘ 3.2 Figure 2 - AFD Limits ag a Function of Rated Thermal Power
@ 3.3 “PW(Z) at 150 MUD/MTU a2 Funckion of Core Height

w(Z) at 6,000 MHD/MTU as o Function of Core fheight

@“’

>

5.0

W(Z) at 16,000 MHD/MTU as & Fuacton of (ore Height ‘
| 4.0 REFERENCES 3.6 Figureb— Normalized Fq(z) as a Function of Core Ha3h£

Nest1nghouse Reload Safety Evaluation for Diablo Canyon Power Plant Unit 1
Cycle 5,. Revision 1, dated February 1991.

RECORD OF REVIEWS

5.1 Prepared by: C.A. Hieb

6.0

5.2 - Sponsored by: - J.R. Hinds-~ _ ‘ - . -
5.3 Independent Technical Review by: T. Grebel
RECORDS

None

01043900.04a 2I
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FRTP
Fo(2) < —g— * K(2) for P > 0.5

' Fo(2) < =% * K(2) for P < 0.5

THERMAL POWER
RATED THERMAL POWER

where: P

FSTP = 2.45

K(2) is provided in Figure 6.

2.4.2 The W(2) curves for Specification 4.2.2.2.c
Relaxed Axial Offset Control (RAOC)
operation, provided in figures 3 through 5,
are sufficient to determine the RAOC W(32)
versus core height for Cycle burnups through
the end of full power reactivity plus a power
coastdown of up to 1000 MWD/MTU.

2.5 RCS Flow Rate and Nuclear Enthalpy Rise Hot Channel
Factor - ggH (Specification 3/4.2.3)

N
FAH

Fggp * (1 + P

Fiu * (1-P))

p = THERMAL POWER

where:
RATED THERMAL POWER

FRgP = 1.56 (LOPAR fuel)
A = 1.59 (VANTAGE 5 fuel)
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Figure 1

Rod Bank Insertion Limits Versus Rated Thermal Power
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REVISION .0~I
PAGE a OF 78
TITLE: COLR FOR DIABLO CANYON UNIT 1 CYCLE 5
0 UNIT 1
120
(-4, [100) (12, 100]
100 {
UNACCEPTABLE / \ UNACCEPTABLE
OPERATION / OPERATION
* /
| / \
& 80 \
=
o
< /
- ACCEPTABLE \
=< / OPERAT ION \
& \
Z 60 \
D = [
< (430! 5b) \ t27, do)
L.
o
» 40
20
060~ =50 40 <30 <20 <10 0 10 20 30 40 50 60
FLUX DIFFERENCE (A 1)% :
Figure 2
@ AFD Limits_as a Function of Rated Thermal Power’
01043900.04a 41
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'DIABLO CANYON POWER PLANT

N R

COLR 1-5

REVISION -0%I
PAGE 5 OF 7 8

TITLE: COLR FOR DIABLO CANYON UNIT 1 CYCLE 5
@ UNIT 1
1.50 — HEIGHT  BOL
- ] 1 . (FEET)  w(2)
1 . ] (K
! : i * 0.0000 1.0000
[T ] ] TR » 00,2000 1.0000
145 =1 : : : . 076000 1,000
. " T—— e 0. .
—— 1 ' , . ot e 0.8000 1.0000
! ! ! e 1.0000 1.0000
i [ ! : it I * 1.2000 1.0000
1] 1 0 l Tt [ » 1,4000 1.0000
‘ 40 | [ 1 1L G 1 [ | * 1.6000 1.0000
. i ST : . : T . ;-gggg 1.8
: — ' I N N 2.2000 1.3588
| |G . ] 'R i . *
, 2.4000  1.3223
] i i ] T i 2.6000 1.2859
1.35(— I AL ! : I ; 7 2.8000 1.2510
. LI I | | P 1 . ’ R 3.0000 1.2144
1 P 7 : T 3.2000 1.1914
i ] [ U 1 1 n 1 1 3.4000 1.1876
R R — — 3.6000 1.1803
1T — — — 3.8000 1.1748
L0 f——— — 4.0000 1.1700
: . : T 1o 4.2000 1.1642
1 I 1 t M I 4.4000 1.1576
] - L ' | 418000 101420
9 R - NI T 5.0000 1.1329
l. 25— A L o—t— . $.2000 1.1230
- I i ! - : ! i 5.4000 1.1124
o= y ! i [T | . 7 i I $.6000 1.6039
[ K] [ ] ] $.8000 1.0895
: | o1 I [ : ° 6.0000 1.C880
0] A Bt ' g.2000 gm0
. " .40 1.1
SR S MY S ! - [ 6.6000 1.1183
LI T, ! ! o : i 6.8000  1.1269
\ i ol 1 i ; i 7.0000 1.1342
TS ] ] ol ] . i ;.2008 :.uog
— T, v : .4000 10144
115} — - s I 7.6000 1.1481
o L Lol ol oy : 7.8000  1.1485
[ | L | [ oV i . 8.0000 1.1489
T 1 | T o - TS PR 8.2000 1.1468
| ¢ | . o v T 8.4000  1.1420
[ ro1 . . A 0 8.6000 1.1344
. W 17 : 0.8000  1.139%
: - —s : : 9.0000 1.1582
U i ] L - 9.2000 1.1839
] : T \ 3 5.4000 1.213%
e ’ — phe i
[ R ' e .0 .80 1.
-0 — 19000 1312
v 10.2 .
! e 10.400 1.0000
1 : * 10.600 1.0000
. N ] 1 e 10.800 1.0000
1.00 i 1 T s 11:000  1.0000
. s 11, 1.
0 2 4 6 8 10 12 e 11.400  1.0000
BoTTOM CORE HEIGHT (FEET) . s 11.600  1.0000
. op * 12.000  1.0000
Figure 3 2.0

®

01043900.04a 51

W(Z) at 150 MWD/MTU

* Top and Bottom 15% excluded as per TS 4.2.2.@2.9
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COLR 1-5

REVISION -o*/

PAGE 6 OF 7 8
TITLE: COLR FOR DIABLO CANYOM UNIT 1 CYCLE 5
] UNIT 1
- =]
1.50 — . . T HEIGHT  MOL
— 1T 1 T (FEETY  M(2)
i ! I LI e 0.0000 1.0000
! : b S e 0.2000 1.0000
1.45 1 . 1 . * 0.4000 1.0000
. ; : : "3 . 1 ° 0.6000 1.0000
' T 0 ' 1 T T s 0.8000 1.0000
' s 1 T 1 i 1 L4 1.0803 ‘.8838
. * 1.200 1.
) s 1 i : ] ! ! s 1.4000 1.0000
1.40 = [ - 1 1 1 : » 1,6000 1.0000
. [ [ [ i 1 * 4.8000 1.0000
| T ' 1 2.0000 1.24%51
N T : : 2.2000  1.2221
- ; : . - 2.4000 1.1984
i I - : i . 2.6000 1.1749
1.35 ! R : ) : } 2.8000 1.1%581
. 0 T ) : 3.0000 1.1499
i : . (L 1 ' -t 3.2000 1.1451
. ] t [ \ ) ] 3.4000 1.1392
: — 7 - ; 3.6000 1.1331
: - 1 3.8000 1,1273
1.30 }— — I . 4.0000 1.1242
. i it . ' ! ! 4.2000 1.1226
i) ! [ ] | 9, « 4.4000 1.1199
. T ] 1 s i s 4.2833 ‘I.HgB
- — : 4. 1.1131
o) e i I _ 50000  1.1087
1.25 }— - - $.2000 1.1038
heag : r [ : ; ! : ; 5.4000 1.0976
= : y T - . ] | : : %.6000 1.0946
] * ) i . 1 ] | 1 5.8000 1.1041
] i1 e . H . ] . 6.0000 1.1208
: — - . v - 6.2000 1.1379
1.20 v - - =T 6.4000 1,1532
! : g : : 6.6000 1.1670
LI i e i ! 6.8000 1.1792
. O : : 1 7.0000 1.1895
1 : [ . LA { 7.2000 1.1981
t t V. . 6 & ] ' 7.4000 1.2050
L5 —ts - n - : n 7.6000  1.2085
- — —— — - , - 7.8000 1.2118
R R F W 8.0000 1.2116
1 1 PR ! ! : 8.2000  1.2089
- ! R e [ : 8.4000 1.2037
1101= T 3 v L - 8.6000 1.1960
. ' i . Yo : 8.8000 1.1881
’ : : — : - 9.0000 1.2070
- . — : 9.2000 1.2480
. 4 l 9.4000 1.2871
! ! ! ! : ! 9.6000 1.3268
1.05 J i : ] 9.8000 1.3659
. ' . P [ ] ] ‘g.OOO 1.4028
] : 1 ] T 1 * 10.200 1.0000
: N i - {‘* n e 10.400 1.0000
. : T T - n * 10.600 1.0000
— . . ° 10.800 1.0000
100 — ' Dk b
. ° 11, 1.000
0 4 6 8 1 ® 11.400 1.0000
SorTo CORE HEIGHT (FEET) rop :iese S0
M Figure 4 ° 12.000 $.0000
H(Z) at 6,000 MWD/MTU
P : * Top and Bottom 15% excluded as per TS 4.2.2,@2.9
01043900.04a 61
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DIABLO CANYON POHER PLANT
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REVISION 0%

COLR 1-5

7 OF 78

PAGE
@ TITLE: COLR FOR DIABLO CANYON UNIT 1 CYCLE 5
UNIT 1
DL

1.50 — - HEIGHT  EOL

: — - (FEET) W(2)
} : ! ® 0.0000 1.0000
; L : * 0.2000 1.0000
: ) * 0.4000 1.0000
1.45 ; . , e 0.6000 1.0000
— — - T * 0.8000 1.0000
— - l —— - - e 1.0000 1.0000
: : e 1,2000 1.0000
1 ! Pl T ® 1,4000  1.0000
1.40 (N . 1 ¢ i 1 * 11,6000 1.0000
. T v ) : C * 1.8000 1.0000
1t T : v ) 2.0000 1.2257
- T : 7 — '2.2000  1.208%
: — n - —— 2.4000 1.1910
(| : . . 2.6000 1.1734
1.35 |——t ! ! : 2.8000 1.1%6%
. P s : : : 3.0000 1.1368
I [ ' P ' « 3.2000 1,1264
T vy ] G . ? 3.4000 1.1338
| ) H [ L} [ [ { ) ) : 3.6000 1.1448
— — s - 3.8000 1.1%S9
1.30 }— - 4.0000 1.1663
o : L ! : 4.2000 1.1756
[ : -, e 4.4000 1.1836
T 1 VRN ' 1 4.2838 1.\303
i ] ! v i ] » ' 4, 1.19%
Ny s - I —— 3:9%00 31980
- . 1.198%
P S ' N S — - $.4000  1.2050
= )T i ' | U 5.6000  1.222)
1 ! a1 P ' Ve i | ! 5.8000 1.2403
[ r ’ [ L0 ;! 6.0000 1.2588
} ' Y o1 ° 10 o 69 ! L e 6.2000 1.2685
1.20 — : A : TP ; 6.4000  1.2782
—T S — - T 6.6000  1.2849
i : ! ° : : ., 6.8000 1.2382
2 ! ° R L : 7.0000 1.2886
— — v ' i ] 7.2000 1.2860
< ] o .0 » H . . 7.4000 1.2802
— 1.15 — e n — : 7.6000  1.2709
Y : T - - 7.8000  1,2%83
! — - ' - e 8.0000  1.2428
! 19 1 ] et 8.2000 1,2232
| 1 ; ! ] : i 8.4000  1,2023
i 11 ; [ T ; ‘8.6000 1.1819
- 1.10 T O . . 88000  1.1965
N : 1 : 9.0000 $.2032
- : T 4 9.2000 1,2074
l — 9.4000 1.2150
il ! ! L 9.6000 1.2284
1.05 : ! ) ] 9.8000 1,2528
. ) " 10.000 1.2798
] - ® 10.200 1.0000
7 e * 10.400 1.0000
. . R e 10.600 1.0000
: ——i e 10.800 1.0000
1.00 : e 11,000 1.0000
i IV R 2 riae e

® 11.4 N

CORE HEIGHT (FEET) top o 1o 1ioooo
BOTTOM Figure 5 ® 12.000 1,0000

H(Z) at 16,000 MWD/MTU

* Top and Bottom 15% excluded as per TS 4.2.24};2.9

01043900.04a 71
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FOR INFORMATION ONLY

1.0

2.0

3423 RCS Flow Rate andyNuclear Enthalpy Rise Hot

PACIFIC GAS AND EIQTRIC COMPANY ©® NUMBER COLR 2-4
REVISION @ (
. DEPARTMENT OF NUCLEAR POWER GENERATION PAGE 1 OF A
DIABLO CANYON POWER PLANT UNIT
CORE OPERATING LIMITS REPORT 2

~ TITLE: COLR FOR DIABLO CANYON UNIT 2 CYCLE 4

APPROVED: XXXXXXXXXXXXXXXXXXXXXXXXXXXX 04/24/90 04/25/90
DATE EFFECTIVE DATE

** PROCEDURE CLASSIFICATION - QUALITY RELATED **

** THIS PROCEDURE CONTAINS GRAPHICS. REFER TO CONTROLLED HARD COPY. **

CORE OPERATING LIMITS REPORT

This Core Operating Limits Report (COLR) for Diablo Canyon Unit 2 Cycle 4
has been prepared in accordance with the requirements of Technical
Specification 6.9.1.8.

The Technical Specifications affected by this report are listed below:

3/4.1.3.5 Shutdown Rod Insertion Limit
3/4.1.3.6 Control Rod Insertion Limits

3/4.2.1 Axial Flux Difference

3/4.2.2 Heat Flux Hot Channel Factor - FQ(z)

(LSuryerl Fapce’ReqiFl pepents _onlyy

OPERATING LIMITS

The cycle-specific parameter Timits for the specifications 1isted in
Section 1.0 are presented in the following subsections. These 1imits have
been developed using the NRC-approved methodologies specified in Technical
Specification 6.9.1.8.

2.1 Shutdown Rod Insertion Limit (Specification 3/4.1.3.5)

2.1.1 The shutdown rods shall be withdrawn to at least 225
steps.

2.2 Control Rod Insertion Limits (Specification 3/4.1.3.6)

2.2.1 The control rod banks shall.be limited in physicail
insertion as shown in Figure 1. °

2.3 Axial Flux Difference (Specification 3/4.2.1)‘

2.3.1 The AXIAL FLUX DIFFERENCE (AFD) Limits for Unit 2 Cycle 4
are provided in Figure 2.

Channel Factor- A’:}'

01010000.04 1
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FOR _INFORMATION ONLY

DIABLO CANYON POWER PLA @ NUMBER  COLR 2-4
: REVISION .0~
PAGE 2 OF 7°8

o~ TITLE: COLR FOR DIABLO CANYON UNIT 2 CYCLE 4
UNIT 2

-

2.4 Heat Flux Hot Channel Factor - Fo(z) (Specification 3/4.2.2)

. e WiZ) clrved for/Relaked Axial 0ffsét Cohtro}/ (RAGC)
/;?/ o7, gs;ggé/;z/gf u?és thr‘ﬁgh for n}y92,

INSERT A — gsuf ic]'r/e t 16 defermipé the/RAOCH(z) versus
: o 1

e 4 :;p ps zhaoug the T;édt f
s /4 poWer cgastdo¥n of/up 0
YA ya

by o5
owey’ reactivity plu

3.0 FIGURES
3.1 Figure 1 - Rod Bank Insertion Limits Versus Thermal Power
3.2 Figure 2
3.3 Figure 3
3.4 Figure 4

AFD Limits as a Function of Rated Thermal Power

W(z) at 150 MWD//MTU as a Function of Core Height
W(z) at 8000 MWD/MTU as a Function of Core Height

W(z) at 18000 MWD/MTU as a Function of Core Height
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2.4.1 -
FRTP

Fo(2) < —g— * K(2) for P > 0.5

Fo(Z) s —2= % K(Z) for P < 0.5

p = IHERMAL POWER

where: RATED THERMAL POWER

FRTP = 2,45
Q
K(Z) is provided in Figure 6.

2.4.2 The W(Z) curves for Specification 4.2.2.2.c
Relaxed Axial Offset Control (RAOC)
operation, provided in figures 3 through 5,
are sufficient to determine the RAOC W(2)
versus core height for Cycle burnups through
the end of full power reactivity plus a power
coastdown of up to 1000 MWD/MTU.

2.5 RCS Flow Rate and Nuclear Enthalpy Rise Hot Channel
Factor - FHH (Specification 3/4.2.3)

FN

AH
R =
FREP % (1 + PFypy * (1-P))
where: p = IHERMAL POWER

RATED THERMAL POWER

gggp = 1.56 (LOPAR fuel)
= 1.59 (VANTAGE 5 fuel)
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AFD Limits as a function of Rated Thermal Power
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Figure 5
W(z) at 18000 MWD/MTU as a Function of Core Height
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VALVENND.

1.

Phase
FCV-151#
FCv-154¢
FCv-157#
FCv-160#
FCv-244#%
FCv-246#
FCv-248#
FCv-2507
FCVv-253
FCV-254
FCv-255
FCV-256
FCv-257
FCv-258
FCV-260
FCv-361
FCV-500
FCv-501
FCV-584
FCV-633
FCv-654
V-655

A" Isolation Valves

Q.L

TAGLE 3.6-1
CONTAINMENT 1SOLATION VALVES

FURCTIONM

Stean Generator Ho.
Steam Generator No.
Steam Generator MNo.
teanm Generator No.
Stedn Generator No.
Steam Gererator Ho.
Steam Generatqr No.
Steam Generator v
Reactor Coolant Dr.
Reactor Coolant Dr!
Reactor Coolapft Dr.
Reactor Cgolant Dr.
Reactoy”Coolant Dr,
Reactor Ccolant Dr.
Reactor Coolant.Dr.

1 Blowdown OC
2 Blowdown GC
3 Blowdown CC
4 Blowdown OC
4-Sample OC
3 Sample OC
2 SampleOC
1 Sapple OC

PP Oisch. Isol.
Tk. PPMisch. OC
Tk. Vent. Isql. IC
Tk. Vent. Isol.™QC
Tk. Sample to GA OC
Tk. Sample to GA IC

Tk. #, Supply OC

2

CCY Return from Excess Letdown HYX GC
Contafnment Sump Discharge Isolation IC

Containmant Sump Discharge Isolation OC

Containment Instrument Air Supply OC

Contalnment Fire Water Isolation OC
Incore Cooler Chilled M20 Supply OC

Incore Cooler Chilled H

20 Supply IC

-

ISOLATION

~ {Secofids)

HE

In 1A A 1A 1A IA

IA IA TA 1A IA TA TA TA IA 1A A A IA LA LA

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

7

1202
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VALVE NO.

a @

TABLE 3.6-1 (Continued)

FUNCTION

1. Phase "A" Isolation Valves (Continued)

FCV-658
FCV-657
8029
8034A
80348
8045
8149A
81498
8149C
8152
8871
8880
8883
8961
93547
93548
9355A
" 93558
9356A
9356f
4357A

Incore Cooler Chilled "20 Return OC
Incore Cooler Chilled H,0 Return IC

2

Primary HZO Supply to Pressurizer Relief Tk _A0C

Pressurizer Relief Tk. to GA IC
Pressurizer Relief Tk. to GA OC
Pressunzer Relief Tk. "2 Supply @
Letdown OrPKice R0-27 Outlet
Letdown OrificeNR0-28 Qutlet IC
Letdown Orifice RO-R29 ffitlet IC
Letdown Lina Isolatdfon 8

ECCS Check Valyx Test Line
Accumulatoer 2 Fi11 oC

_ECCS Check Vaive Test Line OC

ECCSCheck Valve Test Line OC
pressurizer Steam Space Sample IC
Pressurizer Steam Space Sample OC
Pressurizer Liquid Space Sample IC
Pressurizer Liquid Space Sample 0C
RCS Hot Leg Sample IC

RCS Hot Leg Sample OC

Accumulator Sample IC

1SOLATION TI}
(Seconds

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

0
10
10
10

IAIA A TIA A TA TA IA IA IA TA TA IA IA LA 1A A

IA A A

e @\
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8100
8112

Phase “B" Isolation Va
FCV-356
FCv-357
FCv-363
FCV-749
FCV-750

Containment Ventilation Isolation

FCV-6604#
FCV-6614#
FCV-662
FCV-663
FCV-664
FCV-678
FCV-679

2@

TABLE 3.6-1 (Continucd)

FUNCTION

"A" Isolation Valves (Continued)

Accumulator Sample OC
RCP Seal Water Return OC
RCP Seal Water Return IC

Supply to RCP's and Suppopt Coolers 0C

Contaifizent ‘Purge Supply IC

ainment Purge Supply OC
Containment Vacuum/Pressure Relfef

Containment Pressure Relief OC
Containment Vacuum Relief OC
Containment Air Sample Supply IC
Containment Air Sample Supply GC
Containment Air Sample Return OC
Containment Purge Exhaust IC
Containment Purge Exhaust OC

ISOLATIONW TIME

(Se

ds)

IN A A A IA A IA

b
o o
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VALVE NO.

4. Manual] Valves
AIR-1-585%

ATR-S-200*
AXS-26*
cs-31

€5-32

FW-140#
FH-1474
FH-153#
FW-1574
MS-9024
RCS-512%
SI-161*
VAC-1®

VAC-2*
8767

8787

- Gii

TABLE 3.6-1 (Continued)

FUNCTION

Instrument Air Supply to Containment
(FCv-584 Bypass) OC

Service Air Supply to Containment OC
Aux. Steam Supply to Containment GC

optainment Spray to Misc. Equipment Drain
TanR\gC

Containmant Spray to Misc. Equipmep¥ Drain
Tank OC

Auxfliary Feedwater to Stm. 8en. No. 1 OC
Auxiliary Feedwater~to Sth. Gen. No. 2 OC
Auxiliary Feedwater Yo Stm. Gen. No. 3 OC
Auxiliary Feedwater to Stm.\Gen. No. 4 OC
Hitrogen to _Steam Generators O

Miscellarneous Equipment Drain Tonk Rsolation Vaive GC
Isolating Valve F1-927 OC Q\\\\\\\
Eontainment Hydrogen Purga Supply Fan 5o, 1 apd

External "2 Recombiner to Containment (C

Containment Hydrogen Purge Supply Fau tio. 2 and

External "2 Recombiner to Containment OC

Refueling Cavity to Refueling Hater
Purification Pump OC

Refueling Water Purification Pump to
Refuellng Cavity OC

ISOLATION TI
(Seconds

N.A.

H.A.
N.A.
N.A.

H.A.

H.A.
H.A.

NA. -

K.A.
N.A.
N.A.
N.A.
N.A.
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TABLE 3.6~1 (Continued)

ISOLATION_Equ//
FUNCTION {Seconds

Valves (Continued)

8795 Refueling Cavity to Refueling Water
Purification Pump IC
8796 Refueling Water Purification Pump to
Refueling Cavity IC
89694 arging Pump to S.I. Test Line OC
PEN-65A™# MaimAirlock Equalizing Valve to Atmosphiere
PEN-658*¥ Hain Ainlock Equalizing Valve to Corftainment H.A.
PEN-66A*# Emergency Atrlock Equalizing Vpive to Atmosphere H.A.
PEN-66B*# . Emergency Airlock Equalizipd Valve to Containment N.A.

5. Power-0Operated Valves
FCv-22# No. 4 Stm. Gen. Mh. Steam Lsol. Valve Bypass OC N.A.
FCV-23# No. 3 Stm. Gefl Mn. Stean N]ve Bypass OC N.A.
FCv-24# No. 2 S mf/ﬁen. Mn. Steam Isol. Valye Oypass 0C N.A.
FCv-257 No. pass 0C N.A.

Stm. Gen. Mn. Steam Isol. Valve

FCv-37# ¥ixiliary FWP Turb. Steam Supply S/G to. N.A.
FCv-38#% Auxilfary FWP Turb. Steam Supply S/G Ho. 3 OC
FCv-41# No. 1 Stm. Generator HMn. Steam Isol. OC

FCV-42¥ No. 2 Stm. Generator Mn. Stesm Isol. OC
Ho. 3 Stm. Generator Mn. Steam lsol. 0%

Ho. 4 Stm. Generator Mn. Steam Isol. OC

ASIA TA LA
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TABLE 3.6-1 (Continued)

. ISOLATION
VALVE NO. FUNCTION | T (Second

y/

Sample Supply IC
Sample Supply OC

Containment H

N

Containment H

N

FCv-237* Containment "2 Sample Return OC

FCv-238% Containment H2 Sample Supply IC

FCV-239* Coq&zinment Hz Sample Supply OC

FCV-240* Contatament HZ Sample Return OC

FCV-658 Contai:;;ht\gurge to Aux. Bldg.

; Ext. H2 Re omgi:ers Supply

FCV-668 - Containment Purge™to Au 1dg. Filters/Ext. .
Hz Recombiner Supp H.A:

FCV-659 Containment Purg System Filters/Ext.
HZ Recombin Supply IC N.A.

Purge to Purge System Filters/Ext.

FCV-669 Containme

"2 Rocombiners Supply OC
FCV-760# Stedm Generator No. 1 Blowdown IC
FCv-7614 Steam Generator NHo. 2 Blowdown IC

FCV-762#
FCV-7634

N.A.
N.A.
H.A.
Steam Generator No. 3 Blowdown IC N.A.
Steam Generator No. 4 Blowdown IC N.A.
fleactor Cavity Sump Sample (Post LOCA) Supply IC N.A.
Reactor Cavity Sump Sample (Post LOCA) Supply OC N.A‘\\\\\
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FCV-699*
FCV-700*

PCV-19#
PCV-20#
PCV-21#%
PCV-22#%
8107#
8700A%
87008#
8701#
8703#
8716A%
87168#
8801A#
88018#
8802A#
8802B#
8809A#
88098B.
23%

N\

@

TABLE 3.6-1 (Continued)

FUNCTION

Containment Air Sample (Post LOCA) Supply IC
Containment Air Sample (Post LCCA) Supply OC

RCS Hot Leg to RHR Pump 2
RCS Loop 4 Hot Leg to R

RHR to RCS Hot
RHR to RCS Legs OC
Chargin Iﬁ?thion oc
Charging Injection OC

fety Injection to RCS Hot Legs OC
Safety Injection to RCS Hot Legs OC

Residual Heat Removal to RCS Cold Legs 1 and 2

Containment Air Sample (Post LOCA) Return OC

Residual Heat Removal to RCS Cold Legs 3 and 4
Safety Injection Check Valve Test Line IC

ISOLATION TIM
(Seconds

N.A.
N.A.
N.A.
N.A.
N.A.

el

\
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TABLE 3.6-1 (Continued)

ISOLATIOQS;;ME/

VE NO. FUNCTION (Second

”

o 1

Power-Operated Valves (Continued)

8824#% Safety Injection Check Valve Test Line IC H.A.

¢ % T SLINN - NOANYJ 078vIa

8843# Charging Injection IC N.A.
8835# Safety Injection to RCS Cold Legs OC N.A.
8885Aff RHR\to Cold Leg Test Line IC N.A.
88858# RHR to~Gold Leg Test Line IC N.A.

- 8982A% | Containmenb&:p to Residual Heat Rgmova N.A.

S 89828# Containment Sump_to Residual Heat Remdval Train 2 OC H.A.

"i‘ 89804 Refueling Water Stocage Tank to oc N.A.

e 9001A Containment Spray Pump\No. 1 Ysolation OC H.A.
90018 Containment Spray Pump No2<\2 Isolation OC N.A.
9003A# Residual Heat Removalfo Contaigment Spray OC N.A.
9003B# Residual Heat Reme¥al to Containm3at Spray CC

6. Check Valves /

= 8028 Relief ve Outlets to Pressurizer Relief

s 8046 ?mr/ym\ter to Pressurizer Relief Tank IC

,%' 8047 itrogen to Pressurizer Relief Tank IC

::: 8109 Seal Water Return IC

§ 8368A thru Seal Water to Reactor Coolant Pumps IC

o 8358

g /ﬁs Hitrogen Supply to Accumulators IC

a

3

1=\
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TABLE 3.6-1 (Contipued) .

LS .
]

N

VﬁLVE NO.
6. Check Valves (Continued)

FUNCTION

9011A Containment Spray IC

90118 Containment Spray IC

CCW-585 CW Supply to RCP IC

CCW-581

CCW-670

HS-52004

CCW-695

VAC-200

VAC-201

VAC-116 -

LW5-60 Nitrogen Supply to Reactop”Coolant Drain Tank IC
AIR-1-587 Instrument Air Supply

AIR-S-114 Service Air Supply YE/

VAC-21 Containmenttﬁip/ggg;le Return IC
AXS5-208 Auxiliary Stm. Supply to Containment IC
FP-180 Contaigmént Fire Water IC - Unit 1 only
FP-867 Contdinment Fire Water IC - Unit 2 only
VAC-252 ontainment "2 Sample Return IC

VAC-253 Containment Hz Sample Return IC

*May gg/dﬁgned on an intermittent basis under administrative control (Normally closed manua

OPERMILE valves only)

#Not subject to Type C leakaqge tests
///ﬁﬁfﬁn provisions of Specification 3.0.4 are not applicable.

ISOLATION ;l}t/ '
(Seconds

H.A.
N.A.
N.A.
H.A.
N.A.

or remotely







