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2. 1 SAFETY LIMITS

BASES

2. 1.1 REACTOR CORE

The restrictions of this Safety Limit prevent overheating of the fuel and
possible cladding perforation which would result in the release of fission
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
'lightly'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 1-imiting rod during steady-state opera-
tion, normal operational transients, and anticipated transients is greater than
or equal to the DNBR limit of the DNB correlation being used (the WRB-1 for LOPAR
fuel and the WRB-2 for VANTAGE 5 fuel in this application). The correlation DNBR
limit 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 art 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 limit. The uncertainties in the above plant parameters are
used to determine the plant DNBR uncertainty. This DNBR uncertainty, combined
with the correlation DNBR limit, 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 lim'its 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 limits, or the average enthalpy
at the vessel exit is an the enthalpy of saturated liquid.

li555ikin
N

The curves are based on nthalpy hot channel factor, F~ . for LOPAR

and gAA for VANTAGE 5 fue1, and a reference cosine wfth a peak of 1.55 for
axial power shape. An allowance is included for an increase in F~ at reducedN

power based on the expressions:

DIABLO CANYON - UNITS 1 Ec 2 B 2-1 Amendment Nos. 60 and 59
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2. 1 SAFETY LIMITS

BASES Continued

Rl P ~~dH
~AH F~ = . [1+ . 1" for LOPAR fuel

F~ = [1+ 1 - P)3 for VANTAGE 5 fuel
L RTP F F48

where P is the fraction of RATED THERMAL POWER

The 4X measurement uncertainty associated with F~ is accounted for in the
DNBR design limit.

These limiting 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
fq (BI) function of the Overtemperature trip. When the axial power imbalance
is not within the tolerance, the axial power imbalance effect on the Over-
temperature bT trip will reduce the Setpoints to provide protection consistent
with core Safety Limits.

,and Fzz are kke liwllieg 'ev6alpf 4t chalone( 4<0<<
QTEb TRERHAL PblA'EK speci@'ed Ivl W COIZE

0PERA77A'cy LIP(Ts R'EPoR7 (coLR) kw each %el ape >

a~A where PF4H'ave. Ae power Actor eu'lApll'ers
Speciked iN+tte COLE.

DIABLO CANYON - UNITS 1 5 2 B 2-la Amendment Nos. 60 and 59
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POWER DISTRIBUTION LIMITS

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR-F 2

LIMITING CONDITION FOR OPERATION

3.2,2 F (2) shall be limited by the following relationships:

F~(2) c'g~ [K(2)] for P > 0.5 Fg,
I

pRTP
80.5'O(2) c~&3 [IC(2)] 'for P < 0. 5 ,',;-

THERMAL POWER, and

'2()vms(i@ed, Fg(s
K ) =the„c u~l-.2- for a given
core height+oc~ speci ied in he COL i(.'.

APPLICABILITY: MODE 1+344s-X-an&2-Gyc~k-and-after)~

ACTION:

kith F~(2) exceeding its limit:

a. Reduce THERMAL POWER at least lX for each 1% F~(2) exceeds the limit
within 15 minutes and similarly reduce the Power Range Keutron Flux-
High Trip Setpoints within the next 4 hours; POWER OPERATION may
proceed for up to a total of 72 hours; subsequent POWER OPERATION
may proceed provided the Overpower hT Trip Setpoints have been
reduced at least lZ for each 2X F~(2) exceeds the limit. The Overpower

hT Trip Setpoint reduction shall be performed with the reactor in at
1east HOT STANDBY.

b. Identify and correct the cause of the out-of-limit condition prior
to increasing THERMAl. POWER above the reduced limit required by
ACTION a., above; THERMAL POWER may then be increased provided F~(2)
is demonstrated through incore mapping to be within .its limit.

where F<" = kke F@ lirPlit; a4 ghTED THERMAL
POTE< pRTp) specified, Ln. 44|-
CORE 0'FERA7 Ihip LIMITS REPORT (C0LR)

DIABLO CANYON - UNITS 1 4 2 3/4 2-5 Amendment Kos. 37 and 36
Ef tive at end of Unit 1 Cycle 3
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POWER DISTRIBUTION LIMITS

SURYE ILL VCE RE UIREMEMTR

4.2.2. 1 The provisions of Specification 4.0.4 are not applicable.

4.2.2. 2 F~(z) shall be evaluated to determine if F~(z) is within its i
1 imi ts by:

F~, KCe), And

N C2)

e.

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

increasing the measured F~(z) component of the power distribution
map by 3X to account for manufacturing tolerances and further in-
creasing the value by 5X to account for measurement uncertainties.
Satisfyi he following relationship:

p
RTP

M
F~(z) < . xKz) for P) 0.5

<he nurmaliae2 F~CB>

F (z) < . x K z for P < 0.5 ds a t unclad Dfcdi"8
W z x

height'here

F~(z) is the measured ~ increased by the allowance
F R1P

for manufacturing tole~an s and eeasurement uncertainty,
is the F~ limit, K(z) is-g+ven-i~$ +gure-3~& P is the relative
THERMAL POWER, and W(z) is the cycle dependent function that
accounts or po~er distribution transients encountered during
nodal o eration. ~nct4on~s ecified in the RP'

I L P er ec c on

Measuring F~(z) according to the following schedule:

l. Upon achieving equilibrium conditions after exceeding by
23K or more of RATED THERMAL POWER, the THERMAL POWER at
which F~(z} was last determined," or

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

Mith measurements indicating

maxima F (z)M

over z z

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

'uring power escalation at the beginning of each cycle, power level may be
increased until a power level for extended operation has been achieved and
a power distribution map obtained.

DIABLO CANYON - UNITS l 8 2 3/4 2-7 Amendment Nos. 45 and ~"
October 20, 1989
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POWER DISTRIBUTION LIMITS

SURVEILLANCE RE UIREHEHTS Continued

1) Fq(z) shall be increased by 2% over that specified in
Specification 4. 2. 2. 1. 2. c, or

2) F ~(z) shall be measured at least once per 7 EFPD until two
H

successive maps indicate that

maximum F (z) is not increasing.
over z z

With the relationship specified in Specification 4.2.2. 2.c
above 'not being satisfied:
1) Calculate the percent F (z) exceeds it limit by the following

expression:

F
gTP

p RrP

~maximum

over z

maximum

F (z) x M(z)
x z

F (z) x M(z)

x 100 for P > 0.5

- 1 x 100: for P < 0.5

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

a) Place the core in an e 'brium condition where the limit
in Specification 4.2.2. 2.c is satisfied. Power level
may then be increased provided the AFD limits of
Specification 3.2. 1 are reduced IX AFO for each percent
F~(z) exceeds its limit, or

DIABLO CANYON - UNITS I A 2 3!4 2-8 Amendment Nos. 45 and 44

October 20, 1989
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POWER DISTRIBUTION LIMITS

SURVEiLLANCE RE UIREMEHTS Continued

b) Comply with the requirements of Specification 3.2.2 for
F~(2) erceeding its liait by the percent calculated.

g. The li its specified in Specification 4.2.2. 2.c, 4.2.2...e, and
4.2.2..2. f above are not applicable in the 11owing core plane
regions:

1. Lower core region from 0 to 15K, inclusive.
2. Upper core region from 85 to 100%, inclusive.

4.2.2. i 3 When F~(Z) is measured pursuant to Specification 4.10.2.2, an overall
measured F~(2) shall be obtained from power distribution asap and increased by

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

DIABLO CANYON - UNITS 1 S 2 3/4 2-9 Amendment Nos. 37 and 36

Effective at end of Unit 1 Cycle 3
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POWER DIST UTION LIMITS

LIMI NG CONDITION FOR OPERAT N

3.2.2.2 F~(2) she1+I lloited by the follcnsln2 tsonshIPs:

F (0) < 2.45 fK(Z)] for P > 0

F~(Z) < f4.64) [K(Z)] for c 0.5

Here P = THERMAL PO R , and

K(Z) "-the fun ion obtained from Figure 3.2-2 f a given
core height cation.

APPLICABILITY: NODE 1 nit 2 Cycle 3).

ACT IOII:

|lrith F~(Z) exc eding its limit:
a. educe THERMAL POWER at least for each A F (Z) exceeds the

limi'ithin

15 minutes and simila y r educe the Power Range Neutron F x-
High Trip Setpoints withi he next 4 hours; POWER OPERATION y
proceed for up to a tot of 72 hours; subsequent POMER OPE ION'ay proceed provided e Overpower hT Trip Setpoints hav een
reduced at least 1X or each 1X F~(Z) exceeds the liai . The

Overpower bT Tri etpoint reduction shall be perfo ed with the
reactor in at ast HOT STANDBY.

b. Identify ag correct the cause of the out-of. mit condition prior
to incre sing THERMAL POMER above the redu d limit required by
ACTION ., above; THERMAL POWER may then e increased provided F (Z)
is de onstrated through incore mappin o be within its limit.

~, <~~~~Mi~ L& bi 4

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



~ ~ t J

E



PO'tfER ISTRIBUTIOH LIMITS

$ RVEILLANCE RE UIREMEMTS

4.2.2.2.1 The prov5s5ons of Spec5f5cat5on 4.0.4 re not appl5cable.
4.2.2.2.2 f+. shall evaluated to 4etera5ne f F~(2) 5s Rth5n Its 15I5t

. a. Us5 the sovable 5ncore 4et tors to obta5n a peer 45str ut$ on
BaP t any THERHAL POWER g ater than % of RATED THE POWER,

b. creas5ng the aeasured F coaponent of the peer 4< r5but5on

Iep by 3X to account f r Nanufactur5ng tolerances nd further
5ncreas5ng the value y 5X to account for seas nt uncertainties,

C. Coapar5ng the f computed (F ) obta5ned 5 Spec5f5cat5on

4.2.2.2.2b., ove, to:

1. The F 15I5ts for RATED THE POWER (F ) for the appro-xy
pr te censured core ylenes ven $ n Specff<cetfon e.2.2. .Ze. (

a r. b lo, and

2. The re1at5onsh5p:

RTP
(f„y ) f 2(1-P)),

where f s the liight for fract$ ona HERBAL POWER operation
expres d as a function of f nd P $ s the fraction of
RAT THERMAL POWER at &$ch f was seasured.

d. Remea ruing F accord5ng to the ollcwfng schedule:

i%en F 5s greater n the f 15a5t for the app riateC RTP

~easured core pla but less than the F relat5 sh5p, add<-

t5onal peter 4 tt5but5on aaps shall be taken nd f coIpared

to f a e5ther:RTP L

a) i(5 5n 24 hours after exceed5ng 2N of RATED THERMAL

NEER or greater, the THERNL R at eh5ch f ~as 1

Cetera5ned, or
) At least once per 31 EFP , &5chever occurs f5rst

Aeendaent Kos. 3> and 36
Effect5ve at end of Un5t 1 Cycle 3

Tkl5Pa~c Zrrrf~ h(h4l((p L<W ~lrtsr~

)IASLO CAHYOK - NITS 1 4 2
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PO OI STRI BUT ION LIMITS

SURVEILLANCE RE UIREMEHT Continued

e.

2. Shen the F is less than or eq al to the (F ) limit for
the appropriate measured co plane, additional power

distribution maps shall be taken and F compared to F
C RTP

xy . xy

and F„at least o e per 31 EFPD.L

The F limit for RA ED THERMAL POWER (F ) shall be provide
xy xy

for all core pla es containing Sank "D" control rods and
unrodded core anes in the CORE OPERATIHG LIMITS REPOR per
Speci ficatio 6. 9.1.8.

The F imits of Specification 4.2,2.2.2e., abo e, are not
Xy

appl i able in the fol lowing core plane region as measured in
per ent of core height from the bottom of +e fuel:

Lo~er core region from 0 to 15X, nclusive,

2. Upper core region from 85 to OOX inclusive,

3. Grid plane regions at 11.8 t 2X, 32. 1 i 2X, 46.4 + 2X,
60.6 4 2X and 74.9 a , inclusive, and

Core plane region within i 2X of core height (+ . 8 inches)
about the bank mand position of the Sank "0" ntrol rods.

g. With F exce ing F , the effects of F on (Z) shall be

f F)(Z) i s withi9 i t 14i ts.

4.2.2.2.3 When F~(Z) seasured pursuant to Specifica on 4. 10.2.2, an overall

measured F~(Z) sha1 bt obtained free poser distribu on aap and increased by

3X to account fy aanufacturing tolerances and fu her increased by 5X to
account for fsurement uncertainty.

p I'efuHcediy Left- 5lmk

DIABLO CANYON - UHITS 1 8 ? 3/4 2-12 Amendment Hos.45 and
»"-'ctober

20, 1989
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RNER DISTRIBUTION LIMITS

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

LIMITING CONDITION FOR OPERATION

3.2.3 The combination of indicated Reactor Coolant System (RCS) total flow
rnto nnd R shall be maintained within tho region of allowable operation shown

!on Figure 3. 2-3n for Unit 1 and Figure 3.2-3b for Unit 2 for four loop
operation. R,~

Shore:
dH

for LOPAR fuel

R =
P'TP
hH

b.

+

FN PF II
hH

+
For VANTAGE 5 fuel

c. F~ = Measured values of F~ obtained by using the cevable incoreN N

detectors to obtain n power distribution map. The measured

vnluos of F~ shall bo used to cnlculnte R since Figure 3.2-3aN

for Unit 1 nnd Figure 3.2-3b for Unit 2 include measurement
unce~tninties of 2.4X for flow nnd 4X'for incore measurement

dH'. F,a=The FaN lintitsnt; Rnfe) T'hereoJ P~c,r (RTP)

APPI ICABILITY: ggDE y. SPec ivied ln SLe Core OPer~bng Ueit5 XePort(Cot-R).

e. PF>q = The Power Fncb r Mukipliersspecified j'n %he coLR.

Mith the combination of RCS total flow rnte and R outside the region of accept-
able operation sho~n on Figure 3.2-3a for Unit I nnd Figuro 3.2-3b for Unit 2:

Within 2 hours eithor:

1; Restore the cmhinntion of RCS total flow rate nnd R to within
tho above limits, or

2. Reduce THERMAL ONER to loss than 50% of RATED THERNL POMER

and reduco the Power Range Neutron Flux - High Trip Setpoint to
loss than or equal to SQ of RATED THERMAL POWER within the
met 4 hours.

DIABLO CANYON - UNITS 1 4 2 3/4 2-13 Amendment Nos. 60 and 59

March 12, 1991
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FIGURE 3.2-3n
RCS TOTAL FLSfRATE VERSUS R(UNIT 1)

DIABLO CANYON - UNITS 1 5 2 3/4 2-14 Amendment Nos. 60 and 59

March 12, 199(
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Cy
UNIT 2

ACCEPTABLE *
OPERATION

REGION

sv

O

SS

g SS

S4

~ 100% RTP

~ 99m RTP

5 9ea RTP

94% RTP

92% RTP

~ 90m RTP

UNACCEPTABLE
OPERATION

REGION

(1.0, 'SS.S)

(1.0, S5.9)

(1.0. S6.6)

(1.0, S6.2)

(1.0. S4.8)

(1.0, S4.4)

MEASUREMENT UNCERTAINTIES OF 2.4L THERMAL DESIGN FLON
FOR FLOW AND 4% FOR INCORE MEASUREMENT Of F~NH ARE
INCLUDED IN THIS FIGURE

XH

F
RTt'H

SS
0.65 0.95 1.05 1.10

F'~~H
1.000.90

Ri F N 10 1.0-P)) 4II Rs F~NH 10 10-P))|F
LOPAR FUEL MNTAGE 6 FUEL

NHEN OPERATING IN THE RESTRICTED POWER
REGION, THE RESTRICTED POWER LEVEL SHALL
BE CCNSIDERED 0% ATP FOR FIGURE 2.1-1

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

DIABLO CANYON - UNITS 1 5 2 3/4 2-15 Amendment Nos. 60 and 59.
March 12, 1991





SPECIAL TEST EXCEPTIONSI 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 limits of Specifica-
tions 3.1.3.1, 3.1.3.5, 3.1.3.6, 3.2.1, and 3.2.4 ILay be suspended during the
performance of PHYSICS TESTS provided:

a.

b.

The THERMAL POWER is maintained less than or equal to 85K of RATED
THERMAL POWER, and

The limits of Specifications 3.2. a .2 and 3.2.3 are
maintained and determined at the frequencies specified in Specifica-
tion 4.10.2.2 below.

APPLICABILITY: 'ODE 1.

ACTION:

'With any of the limits of Specifications 3.2.2 .2 . or 3.2.3 being
exceeded whi1e the requirements of Specifications 3.1.3., 3.1.3.5, 3.1.3.6,
3.2. l and 3.2.4 are suspended, either:

a. Reduce THERMAL POWER sufficient to satisf the ACTION require-
ments of Specifications 3.2. or 3 . . and 3.2.3, or

b. Be in HOT STANDBY within 6 hours.

SURVEILLANCE RE UIREMENTS

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

4. 10.2.2 The requirements of the below listed specifications shall be performed
at least once per 12 hours during PHYSICS TESTS:

a. Specifications 4.2.2. 2 o 4..2..2 and 4.2.2.

b. Specification 4.2.3.2.

3 r 4 . .2 , and .)

DIABLO CANYON - UNITS 1 4 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 NUCLEAR ENTHALPY RISE HOT
CH N L AC 0 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 k 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 Specifications 3. 1.3.5 and
3. 1.3.6 are maintained, and

I

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

F~ will be maintained within its limits provided Conditions 1. through
4., above, are maintained. The relaxation of F~ 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 F~ less than or equal to . or LOPAR fuel and
N

for VANTAGE 5 fuel. NThese values are the values used in the various
ace>dent analyses where F~ 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'himble 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.

gll~ p<> limni f5 speciEted. in the. cosa

DIABLO CANYON - UNITS 1 4 2 B 3/4 2-4 Amendment Nos. 60 and 59

March 12, 199j
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ADMINISTRATIVE CONTROLS

0
HLY A N

6. 9. 1. 7 Routine reports of operating statistics and shutdown experi4 ence,
fncluding docQaentation of all challenges and failures to the PORVs or safety
valves, shall be submitted on a monthly basis to the NRC in accordance with
10 CFR 50.4, no later than the 15th of each month following the calenda~ month

c4
1

~%Z

Q<

overed by the report.
ORE OPERATING LIMITS REPORT

.a ore operat>ng imits shall be established and documented in the
CORE OPERATING LIMITS REPORT before each reload cycle or any
remaining part of a reload cycle for the following:
1. Shutdown Rod Insertion Limits for Specification 3/4. 1.3.5,
2. Control Rod Insertion Limits for Specification 3/4.1.3.6,
3. Axial Flux Difference for Specification 3/4.2. 1,
4. Heat Flux Hot Channel actor - ~(z) ( urveill ce Re ireme W(p»cat on ., an

. He Flux t Cha el Factq - F

o S eci catio 3/4.2.2X .
(Surv llance equir men F

QCt
Vl

QsC

S

b. The analytical methods used to determine the core operating limits
shall be those previously reviewed and approved by the NRC in:
l. WCAP-3.0216-P-A Relaxation of Constant Axial Offset Control F

Su< vei llance Technical Specification, June 1983 (Westinghouse
Proprietary),

2. WCAP-9272-P-A, Westinghouse Reload Safety Evaluation
Methodology, July 1985 (Westinghouse Proprietary), and

3. WCAP-8385, Power Distribution Control and Load Following
Procedures, September 1974 (Westinghouse Proprietary).

The core operating limits shall be determined so that all applicable
limits (e'.>,, fuel thermal-mechanical limits, core thermal-hydraulic
limits, ECCS limits, nuclear limits such as SHUTDOWN MARGIN, and

- transient--and accident analysis limits) of the safety analysis are
met,

cf q)

QJ

4.%~

Amendment Nos. 45 and 4~

October 20, 1989

m+- ~ d. The CORE OPERATING LIMITS REPORT, including any mid-cycle
c ~ N revisions or supplements thereto, shall be provided, upon ass ;.."ce

for each reload cycle, to the NRC Document Control Desk, with cop.'".
to the Regional Administi ator and Resident Inspector.

SPECIAL REPORTS

p p Pddd Pd«d«d dddd d

10 CFR 50.4 within the time period specified for each report..
6. 10 RECORD RETENTION

n dd~tion to t e applicable record retention requirements of Title 10, Code
of Federal Regulations, the following records shall be retained for at least
the miniauaa 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
nuc 1 ear sa fety;

c. ALL REPORTABLE EVENTS;

DIABLO CANYON - UNITS 1 SE 2 6-20
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Attachment C

SAMPLE CORE OPERATING LIMITS REPORTS
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PACIFIC GAS AND ELECTR COMPANY

DEPARTMENT OF NUCLEAR POMER GENERATION

DIABLO CANYON POWER PLANT

N ER COLR 1-5

REVISION 4
PAGE 1 OF ~7 8
UNIT

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

APPROVED: y/
D TE EFF CTI DATE

PROCEDURE CLASSIFICATION —QUALITY RELATED ~

1.0 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 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)ediee s n

2.0 OPERATING LIMITS

re 1

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

2.1

2.2

2.3

Shutdown Rod Insertion Limit (TS 3/4.1.3.5)

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

Control Rod Insertion Limits (TS 3/4.1.3.6)

2.2.1 The control rod banks shall be limited in physical
insertion as shown in Figure l.

Axial Flux Difference (TS 3/4.2.1)

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

8/4-.2.3 geS Fiou Eade aud 4udear Fndhalpy use
4 6 CA<e~e,/'ccdor —

F><

01043900.04a 1I
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DIABl0 CANYON POWER PLA

TITLE: COLR FOR DIABLO CANYON UNIT 1 CYCLE 5

NUMBER COLR 1-5
REVISION
PAGE 2 OF %8
UNIT 1

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

lHSGRT 4 ~ 2.4. The W~ curves or RAOC eration p vided in gures 3
thrgugh 5 are ufficien to deter e the RA W(z) ver s
c r'e height or Cycle burnups rough th end of fu

ower rea ivity pl a power" oastdown o up to
1000 MWDQ TU.

3.0

Fi)pre $ -

B)use $ -

<inure. 6—
4.0

FIGURES

3.1 Figure 1 — Rod Bank Insertion Limits Versus Rated Thermal Power

3.2 Figure 2 — AFD Limits as a Function of Rated Thermal Power

3.3 W(Z) at 150 NWD/NTU as a. Fun+~ Q 5'ore Ileighk

3.4 W(Z) at 6,000 MWD/NTU ns n. ~WC~~~ d4 +~~ II I9 ~

3.5 W(Z) at 16,000 MWD/NTU«
1

REFERENCES 3.(n Ejgurc(y- hJorwAIISH Fg(p) gs g FiNcbM 0~ ~ ~

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

5.0 RECORD OF REVIEWS

5.1 Prepared by: C.A. Hieb

5.2 - Sponsored by: J.R. Hinds-

5.3 Independent Technical Review by: T. Grebel

6.0 RECORDS

None

01043900.04a 2I
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2.4.1
**********INSERTA**********

FRTP

FQ(Z) < ~ * K(Z) for P > 0.5

FRTP
F (Z) 5 ~ * K(Z)0.5 for P < 0.5

p THERMAL POWER
RATED THERMAL POWER

FRTP 2 45
Q

2.4.2

K(Z) is provided in Figure 6.

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(Z)
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 Enthal Rise Hot Channel
Factor — FNH (Specification 3/4.2.3)

FN
R

H

FRTP * (1 + PF * (1-P))AH $ H

p THERMAL POWER
RATED THERMAL POWER

FRTP 1 56 (LOPAR fuel)
= 1.59 (VANTAGE 5 fuel)

PFgH = 0.3
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DIABLO CANYON POWER P

TITLE: COLR FOR DIABLO CANYON UNIT 1 CYCLE 5

NUMBER COLR 1-5
REVISION ~ I
PAGE 3 OF W 8

UNIT 1

(FULLY V1THORAWH, > 225 STEPS)

225
I s

I

s I

s ~

i i I

~ I

i I I

's I i I

s

~ l

s
1

200

175

s

i i I
s

I

i
'

l

s
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I I

~
~i;'

I

i s i
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I
~

I
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i i i

I s I
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~
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s
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p150 I I I I

s
s

I I
s s

s

BANK C

I

I

I . i s

125

m 100

75

s i

s I I I

~ l s

g ~

s

s

s

s

I I I i

I ~ i I

I I i I

s
~

s
I

s

, I

! I i i

! I I I

s
I s s

I I i i

i I I I

' I I

s

i! j

, I I

I I I I

~ I i

I i I I

K 0
I I: I I i

I i I

I I BRN

I I! s

s

I I I

50

25

.00 .10 .20 .30 .40 .50 .60 .70 .80 .90 1.0
FRACTION OF RATED THERMAL POWER

Figure 1

Rod Bank Insertion Limits Versus Rated Thermal Power

01043900.04a 3I
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OEABLO'CANYON PONER PLANT

TITLE: COLR FOR DIABLO CANYON UNIT 1 CYCLE 5

INBER COLR 1-5
REVISION 4
PAGE 4 OF

UNIT 1

120

100

UNACCEPTABLE
OPERATION

1O ) 1, 00

UNACCEPTABLE
OPERATION

80

ACCEPTABLE
OPERATION

60

CI
4J

IX

4.
C)

40

30 0)

20

0-60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60
FLUX DIFFERENCE (h l)X

Figure 2

AFO Limits as a Function of Rated Thermal Power

01043900.04a 4I
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DIABLO CANYON POWER PLANT

TITLE: COLR FOR DIABLO CANYON UNIT 1 CYCLE 5

H~R COLR 1-5
RE%SION
PAGE 5 OF 8

UNIT

1.50

1.45

1.40

3.30

hl3

!~o

1. 15

1. 10

1.05

1.00

BOTTOM

I

I I

! o

I I

! ! !

I ! I

I: I~,'

! ~

I I

I I

I ! !

I I
~ I

I I
! !

s

.0

~ ~

0 I

0

! ~

0!

I ~

~
~

I ~

s I I

I I
I ~

~ I

4 6 8

CORE HEIGHT (FEET)

Figure 3

W(2) at 150 t4WD/HTU

10

I I

32

TOP

HE I OHT
~FEET)

~ 0.0000
~ 0.2000
~ 0.4000
~ 0.6000
~ 0.8000
~ 1.0000
~ 1.2000
~ 1.4000
~ 1.6000
~ 1.8000

2.0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3 '000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
7.'6000
7.8000
8.0000
$ .2000
8.4000
8.6000
8.$ 000
9.0000
9.2000
9.4000
9.6000
9.8000
10. 000

~ 10. 200
10.400

~ 10.600
~ 10.800
~ 11.000
~ 11.200
~ 11.400
~ 11 ~ 600
~ 11. 800
~ 1'2.000

$ 01.
V(2)

1. 0000
1. 0000
1.0000
1.0000
1. 0000
1. 0000
1. 0000
1. 0000
1. 0000
1. 0000
1.395 I
1.3588
1. 3223
1. 2859
1. 2510

2144
1. 1914
1. 1876
'I. '1803
1. 1748
1. 1700
1.1642
1. 1576
1. 1502
1. 1420
1. 1329
1. 1230
1. 1'124
1. 1009
1. 0895
1. 0880
1. 0970
1. 1084
1. 1183
1, 1269
1, 1342
1. 1402
1, 1449
1.14S1
1 ~ 1495
1 1489
1. 1468
1. 1420
1. 1344
1. 1395
1, 1582
1.1839
1. 2135
1.2494
1. 2887
1. 3275
1. 0000
1. 0000
1. 0000
1. 0000
1. 0000
1. OOOO
1. 0000
1. 0000
1. 0000
1. 0000

* Top and Bottom 15/ excluded as per TS 4.2.2. 2.g

01043900.04a 5I
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4jimT u ~VOX t'UNR PLANT

TITLE: COLR FOR DIABLO CANYON UNIT 1 CYCLE 5

UF'IRER
REVISION
PAGE

UNIT

COLR 1-5~I
O OF 18

1.50

1.45

I ~

1.40

1.35

1,30

1.25

1.20

1.15

1. 10

1.05

1.00

BOTTOM

I E I

l I

I I

I

I I I

E

E

I ~

I I F

I

~ ~

I ~

0 0

I ~ 0
I I

I

4 6 B 10

CORE HEIGHT {FEET}

Figure 4

W(Z) at 6,000 HMD/HTU

12

TOP

HE IGHT
(FEETT

~ 0.0000
~ 0.2000
~ 0.4000
4 0.6000
~ 0.8000
~ 1.0000
~ 1.2000
~ 1.4000
~ 1.6000
~ 1.8000

2.0000
2.2OOO
2.4000
2 '000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
7.6000
7.8000
F 0000
8.2000
8.4000
8.6000
8.8000
9.0000
9 '000
9.4000
9.6000
9.8000
10. 000

~ 10. 200
~ 10. 400
~ 10. 600

10.800
~ 11.000

11.200
~ 11.400
~ 11.600
~ 11.800
4 12.000

IIQL
II<ET

1.0000
1. 0000
1. 0000
1. 0000
1.0000
1.0000
1. 0000
1.0000
1.0000
1.0000
1. 2451
1.2221
1. 1984
1. 'I749
1. 1581
1. 1499
1. 1451
1. 1392
1. 1331
1. 1273
1. 1242
1. 1226
1. '1199
1. 1168
1. 1131
1. 1087
1. 1035
1. 0976
1.0946
1 ~ 104 'I

1. 1209
1. 1379
1 ~ 1532
1. 1670
1. 1792
1. 1895
1. 1981
1. 2050
1. 2095
1.2118
1. 21 'I 6
1. 2089
1. 2037
1 ~ 1980
1. 1881
1. 2070
1. 2480
1 ~ 2871
1.3268
1. 3659
1.4028
1. 0000
1.0000
1. 0000
1.0000
1.0000
1. 0000
1.0000
1.0000
1.0000
1.0000

l,
l '

l

i

.t

'I

"El
l

F

* Top and Bottom 15% excluded as per TS 4.2.2 2.g
EF

01043900.04a 6I
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DIABLO CANYON POWER PLANT

Q TITLE: COLR FOR DIABLO CANYON UNIT I CYCLE E

%UNDER
REVISION
PAGE

UNIT

COLR 1-5~l
7 OF %8

1.50

1.45
I I ~

1.40
I I I

1.35
s

1.30

I

I ~

I '

1.20

~ I

I s ~

~ I

1. IS
s

1. 10

1.05

).00

BOTTOM

~ I I I I

I I

I

~ I s

~ s s

~ I I I I

I s

I

0

I
~

s

I I I

0

0 I

I ~

4

0 . 0

0 I

0
~ 4

I I I

4 6 8

CORE HEIGHT (FEET}
Figure 5

~ I

~ I

I 0,

10

s I

~ ~

I s

I s I

I . I

s l

I s

I I s

12

TOP

HEIGHT
(F EF7)

~ 0.0000
~ 0.2000
~ 0.4000
~ 0.6000
~ O.'8OOO
~ I.oooo
~ $ .2000
~ 1.1000
~ 1.6000
~ 1.8000

2.0000
'2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.1000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
1.0000
1. 2000
7.4000
7.6000
7.8000
8.0000
8.2000
8.4000
'8.6000
S.8000
9.0000
9.2000
9.4000
9.6000
9.8000
10.000

~ 10.200
~ 10.400
~ $ 0.600
~ 10. 800
~ 11. 000
~ $ 1. 200
~ $ $ .400
~ 11.600
~ 11. 800

12.000

Koi.
M(Z)

$ .0000
1.0000
1.0000
1.0000
$ .0000
$ .0000
1. 0000
1.0000
1.0000
1. 0000
1.2257
1.2085
1. '1910
'1. 1734
1. 1565
1. 1368
$ . 1264
1. 1338
1. 1448
1. 1559
1. 1663
1. 1756
$ .1836
1. 1902
$ .1950
1. 1980
$ . 1995
$ .2050
1.2221
1.2403
1.2558
1. 2685
1. 2782
1.2849
1. 2882
1.2886
$ .2860
$ .2802
1.2709
1.2583
1.'2128
$ .2232
$ .2023
1. 1919
1. 1965
1. 2032
$ .2074
1. 2150
'I .2284
1. 2528
1. 2798
$ .0000
$ .0000
1.0000
1. 0000
1.0000
1. 0000
1. 0000
1. 0000
1.0000
1.0000

H(Z) at 16,000 HMD/HTU

* Top and Bottom 15K excluded as per TS 4.2.2 2.g

01043900.04a 7I
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OIABLO CANYON POMER PLAN NUMBER COLR 1-a 0(

REVISION l
PAGE 8> Fg

TITLE: COLR FOR OIABLO CANYON UNIT 1 CYCLE 4
UNIT 1

Q0
~0~ 0

~ 00~ ~

~ 0
~ ~ ~ 0

~ ~ 0
~ ~

~ 0
0

~ ~ ~ ~ 0~ 0

00 ~ \

~ ~
0

~ 0 6.0 1.0~ ~

~ W
~ ~~ ~'1;0 ~ 0

~ 0

~ 00

~ 0
00 0

~ ~
e00 ~\ ~0

~ ~ ~

~ 0~ \N
0 O.e

lQ
N

~ 0~ 0

~ ~ 0

~ ~

.0 0.9%0

~ ~ 0~ ~
~ ~

~ ~ ~~ ~0 ~ ~ 0 ~~ ~ 00

~0 ~ ~~ ~ ~ 0 ~~0 ~ 0 ~ ~~ ~ ~ ~ 0

~ \ ~~ 0

~ 0.6

~ 1.4

~ 0.2

~ ~ 0
~ ~ ~ 0 ~ 0

~ ~
~ ~

~ 0

e so

CORE HEIGHT (FT)»
12 $ 4

Figure
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~ 'A'ACIFIC
GAS AND EL TRIC COMPANY

DEPARTMENT OF NUCLEAR POWER GENERATION

DIABLO CANYON POWER PLANT

FOR INFORMATION ONLY

NUMBER COLR 2-4

REVISION 8D I

PAGE I OF

UNIT

CORE OPERATING LIMITS REPORT
TITLE: COLR FOR DIABLO CANYON UNIT 2 CYCLE 4

XPPXPIIXX: XXXXXXXXXXXXXXXXXX XXXXXXX 4 24 0 ~04 20 20
DATE EFFECTIVE DATE

~ PROCEDURE CLASSIFICATION - QUALITY RELATED ~~ THIS PROCEDURE CONTAINS GRAPHICS. REFER TO CONTROLLED HARD COPY. ~
1.0 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
3/4.1.3.6
3/4.2.1
3/4.2.2

2.0 OPERATING LIMITS

Shutdown Rod Insertion Limit
Control Rod Insertion Limits
Axial Flux Difference
Heat Flux Hot Channel Factor - FQ(z)

c e

The cycle-specific parameter limits for the specifications listed in
Section 1.0 are presented in the following subsections. These limits 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 physical
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.

2

8/+.2..3 PCS FloAr Rute and";".hucle~r E<~>~spy Eisa Pod
C4enel Fdcl"-

F>H

01010000.04 1
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DIABLO CANYON POWER PLA

: TITLE: COLR FOR DIABLO CANYON UNIT 2 CYCLE 4

FOR INFORMATION ONLY

NUMBER COLR 2-4
REVISION
PAGE 2 OF We

UNIT 2

2.4 Heat Flux Hot Channel Factor -, F~(z) (Specification 3/4.2.2)

/nfsEgT A~
3.0 FIGURES

~ 4 ' W ) harv for Rel ed+xi Offp4t C ntro (R OC)
oper tio, p ovid d ig Fi dres through for ni 2,
Cy e, ar suf iciyht d ermi 6 th RAO W(z ver us

re elg) fo Cycle 4 ur ps t roug the nd f f 1

owe reectfiv ty Ius po er c stdo n of up 1/0
MW

MTuc'.1

3.2

3.3

3.4

3.5

A.O RECORD

«ZI
KA.2

Egg

Idyl. 4

Figure 1 - Rod Bank Insertion Limits Versus Thermal Power

Figure 2 - AFD Limits as a Function of Rated Thermal Power

Figure 3 - W(z) at 150 MWD//MTU as a Function of Core Height

Figure 4 - W(z) at 8000 MWD/MTU as a Function of Core Height

Figure 5 - W(z) at 18000 MWD/MTU as a Function of Core Height

OF REVIEWS 4'~
g egfY D«lud7 ttp'Vvsr Die flu ~ 'j~

P dd; ~„„.d.ll I
I d R I dd+

RP dd:4 ~„Wr I.d. I~ IPR Itp It Iddd
q- L. JEWEL

dP d Pd I i Wd~~
Cross Discipline Review by: Hebe

9.( Fijure to - AfovfuvslvBed'<Ca) 'tss 'ts Fu~cboff rfF
Core /kijlt8

!

6.0 PECottPS.

NHF
I

01010000.04 2
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2.4.1
**********INSERTA**********

FRTP

Fg(Z) < ~ * K(Z) for P > 0.5

FRTP

Fg(Z) 5 * K(Z)0.5 for P < 0.5

p THERMAL POWER
RATED THERMAL POWER

FRTP 2 45
Q

4

2.4.2

K(Z) is provided in Figure 6.

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(Z)
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 Enthal Rise Hot Channel
Factor — FI4> (Specification 3/4.2.3)

FN
R

H

FRTP * (1 + PF * (1-P))4H hH

p THERMAL POWER
RATED THERMAL POWER

FRTP 1 56 (LOPAR fuel)
= 1.59 (VANTAGE 5 fuel)

PFPH = 0.3
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DIABLO CANYON POWER PLA

TITLE: COLR FOR DIABLO CANYON UNIT 2 CYCLE 4

FOR INFORMATION ONLY

NUMBER COLR 2-4
REVISION 4 I s-

PAGE 3 OF ~5
UNIT 2

NIO TO IE OKFZHED AS M5 TQ jgo ~ ICTMIt1&i

220
(.61, 228)

200

180

1.0 188)

z 160

~ 140

~ 120

BANK C

c 100
z
I

a. 80
lD
O

60

(o.o, 98)

BANK D

40

20

(.14, 0)

.00 . 10 .20 .30 .40 .50 .60 .70 .80 .SO 1.0
FRACTION OF RATED THERNAL POWER

Figure 1

Rod Bank Insertion Limits Versus Thermal Power

01010000.04 3



s ~

J

) lt

I



DIABLO CANYON POWER PLANT

TITLE: COLR FOR DIABLO CANYON UNIT 2 CYCLE 4

FOR INFORMATION ONLY

NUMBER COLR 2-4
REVISION S l

PAGE 4 OF

UNIT 2

120

100
UNACCEPTABLE

OPERATION

4, 100) (IZ, IOO)

UNACCEPTABLE
OPERATION

~ 80

< eo

C)

oc h0

(-30 50)

ACCEP TABLE
OPERATION

27. 0)

20

0-60 -50 -h0 -30 -20 -10 0 10 20 30 h0 50 60
FLUX 01FFERENCE (hl)X

Figure 2

AFD Limits as a function of Rated Thermal Power
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FOR INFORMATION ONLY

'DIABLO CANYON POWER PLA

TITLE: COLR FOR DIABLO CANYON UNIT 2 CYCLE 4

NUMBER
REVISION
PAGE

UNIT

COLR 2-4
a~ I

5 OF

1.55

1.50

1.45

1.R

1.25

1. 15

l. 10

'I.05

Height
~Feet

0. 0000
0. 2000
O. 4000
0. 5000
0.'8000
1. 0000
1. 2000
1. 4000
1.5000
1. 8000
2. 0000
2. 2000
2, 4000
2. 5000
2. 8000
3 o OGOO
3. 2000
3o 4000
3. 5000
3. d 000
4. 0000
4. 2000
4 ~ 4000
4. 5000
4. 8000
5 ~ 0000
b. 2000
5. 4000I.5000
5. 8000
d. 0000
5. 2000
6, 4000
5. 5000
~ . 8000
7.0000
7. 2000
7. 4000
7, 5000
7. 8000
0 ~ 0000
D.'2OCe
8. 4000
8. 5000
8 o 8000
D. 0000
D. 2000
D. 4000
d. 5000
Q. 8000
10. 000
10.200
10. 400
10. 500
10. 800

1.000
1. 200
1. 400
1. 500
1. 800
2. 000

OOL,~N~
'1 . 0000
1. 0000
1. GOGO
1. 0000
1. 0000
1. OOOO
1. 0000
1. 0000
1. 0000
1. 0000
1. 3488
1. 3312
1. 3054
1. 2797
1. 2507
1.2359
1.2279
1.2221
1.2171

. 2113
o 2045
. 1972
o 1888
~ 1800
. 1719

1. 15M~
1 ~ 1540
1. 1438
1. 1357
'1

~ 1409
'1

~ 101%
1e 1500
1. 1592
1. 1764
1 ~ 1820
1. 1881
1 ~ 1881
1 ~ 1d87
1. 1898

. 1895
~ 1898
. 182$
~ 1758
. 1500
. 1584
. 1804
~ 1899

1. 1973
'1 . 2029
1.2113
1.2258
1. OOOO
1. 0000
1. OOOO
1. 0000
1. 0000
1.0000
1. OOOO
1. OOOO
1. OOOO
1. 0000

1.000
2

fITTml
s e

mz <Iud (rm)
10 12

TI'

Top atxt bottom.
15'xc1Qdedas

pai'cchnica 1
Spoc1t cat1on
4o2.2, 2.9

Figure 3

W(z) at 150 MWD/MTU as a Function of Core Height
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FOR INFORMATION ONLY

DIABLO CANYON POWER PLANT

TITLE: COLR FOR DIABLO CANYON UNIT 2 CYCLE 4

NUMBER

REVISION
PAGE

UNIT

COLR 2-4
9 t

6 OF 2Q

1.55

1.50

1.k5

1.40

1.35

N

1. 15

'I. 10

1.05

Ho 1 ghtQoo~
I 0.0000I 0.2000I 0.4000I O.booo
~ 0.2000
~ 1.0000

1. 2000
1.4000
1. 5000
1. DOOO
2. 0000
2. 2000
2. 4000
2 ~ 8000
2. COOO
0. 0000
0 o 2000
2. 4000
2. 5000
2. booo
4.0000
4. 2000
4.4000
4. 8000'.

DOOO
d. 0000
d. 2000
d. 4000
d. 5000
d. 8000
5.'OOOO
0. 2000
B. 4000
0. 5000
O. booo
7. 0000
'7. 2000
7. 4000
J. 5000

5. 0000
d. 2000
b. 4000
b. 5000
b. booo
0. 0000
D. 2000
0. 4000
o.'eooo
D. 0000
10. OOO
10 ~ 200

~ 10. 400
10. Coo
10. boo
11.000
11. 200
11. 400
11. 500
11 ~ boo
12. 000

~1Zl .

1. 00001.~
1.0000
1. 0000
1. 0000
1.0000
1. 0000
1 ~ 0000
1. 0000
1. 0000
1.21bb

. 2147
~ 2027
o 1575
~ 1094
. 1B74
~ 1515
~ 14DD
o 1504
+1515
o1S21

1. 1820
1 ~ 1510
1o 1400
1o 1467

o 1452
o 1412
o 1224
~ 1SS2
~ 1707
~ tbb4
. 2012
. 227'2
o 2424
.28 8

~ 2hu4
1 ~ 2402
1 ~ 2002
1.2bb4
1. 2b2$
1. 2757
1. 204$
1 ~ 2515
1. 2242
1. 2275

.2424
1o 257
1. 27bb

, 2041
1 o 0000
1 ~ 0000
1.0000
1. 0000
1. 0000
1. 0000
1.0000
1.0000
1. 0000
1.0000

1.00'

80TLS
4 6-

CNK K[NT (rEET)
10 12

TtP

~ TOP acct dottoa 10%
eX lucan bb PgP
Tocsin 1 ca 'l

SPecl f cation4.2.2 2.y

Figure 4

W(z) at 8000 MWD/MTU as a Function of Core Height
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FOR INFORMATION ONLY

«0 ~ i «q o

'le'IABLO
CANYON POWER PLAN

TITLE: COLR FOR DIABLO CANYON UNIT 2 CYCLE 4

NUMBER

REVISION
PAGE

UNIT

COLR 2-4
O'I
7 OF

1.55

1.5O

1.45

1.35

1
v

1.25

1.'I5

1. 10

~ 1.05

0 . 2
11LTit

4 6 8m iiur (FED)
10 12

NP

CCL
~late.

.0000

1. 0000
1. 0000
~ . 0000
1.0000

. 0000
1. 0000
1. 0000
1 «0000
1 «2474
1. 2374
1. 2204
1. 1043
1 ~ 1744

e 0.0000
0. 2~

~ 0. 4000
O.DCCO

~ 0. 4000
. 0000
~ 2000
~ 4000
. $000
. 4000
.0000
. 2000
. 4000
. 6000.4~
. OOOO

0

1
2
2
2
2

«1530
. 14ll
~ 1570
. 1055
~ 'l712
. 1010
, 1040
~ 2004
«21CS
~ 2202
~ 233D
~ loe4
~ 2404
:2720
«20CS
~ $ 152
. 2213
«2441
~ 3538

. 2000
2. 4000
3. 0000
2. 0000
4. 0000
4. 2000
4 ~ 4000
4. 0000
4. 4000I.OOCCI
ll.2000
S. 4000l.0000I.4000
I,OOOO
e. 2000
Q. 4000
0. 0000 1

1.3SQ7
1. 3022
1 «3011
.3M2
«3470

. 2200
'l . 2001
1. 20mID

1. 2070
1. 2Q70
1.2440
1.2447
1.2084
1 ~ 20011.27ll
1. OOCN
1. OOOO
1. 0000
1.0000
1. 0000
1. 0000
1. 0000
1. 0000
1. 0000
1. 0000

. l000

. 0000
~ 2000
. 4000
. 0000
. lOCOl.0000

0. 2000l.4000l.00000'. DCeO
1. 0000l ~ 2000
D. 4000l.0000
1. 4000
'10. 000

~ 10. 200
~ 10. 400

10, d00
~ 10. 000

1. 000
~ 11. 200
~ 11.400
~ 11.800
~ 11 ~ l00

'l2«000

Speci t~t lcn4.2.2.+.I

Top atxl Iottos 1$%cxcl~ as poI
Tochnl ca 1

Figure 5

W(z) at 18000 MWD/MTU as a Function of Core Height
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"-DIABLO CANYON PURER PLANT st ABER COLR 2-4
REVISION t
PAGE 8 aug

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

~ ~ ~
~ ~

%0 ~ 0 ~
~ 0

~0~ ~~ ~ « ~ 0

~ 0
~ ~

~ 0~ 0~ 0

~ 0~ ~ 0
Q ~

0 ~ %.06.0
~ ~ ~

~ ~~ ~ ~ 0 ~

%.0
~ 0 )~ \

%0
0 ~ ~ 0

~ 0

ht
0 O.e

Ql
M

0.6

Q
O"~ 0.4

N
~ 0.2

~ ~ ~
~ ~ ~ ~ ~ ~~ ~ ~~ 0 ~ ~ ~

.0 0.82412
~ ~

~ ~ ~
~ ~

~ ~ ~ ~ ~
0

~ 0
~0 ~ 0 ~ ~

~ 0 '

~ 0 ~

~ ~ ~0
0 ~

e ~o

CORE HEIGHT (FT)~

Figure 6

k(E) No'00Na lip@ F<(s) 0tc 04 Fun~a'oy oF Core He/~lji
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VALV O.

1. Phase " Isolation Valves

TABLE 3. 6-1

CONTAIt,vENT ISOLATION VALVES

FUNCTION

ISOLATION HE

Sec ds

FCV-1510

FCV-1540

FCV"1570

FCV-160'CV-2440

FCV-2460

FCV"
248'CY-2500

FCV-253

FCV-254

FCV-255

FCV-256

FCV-257

FCV-258

FCV-260

FCV-361

FCV-500

FCV-501

FCV-584

fcv-633
fCV- 54

V-655

Steam Generator No. 1 Olowdown OC

Steam Generator No. 2 Slowdown OC

Steam Generator No. 3 8lowdown OC

team Generator No. 4 Blowdown OC

Ste Generator Ho. 4.Sample OC

Steam G rator No. 3 Sample OC

Steam Genera r No. 2 Sampl C

Steam Generator t 1 Sa le OC

Reactor Coo1ant Or.. PP Oi sch. I ol. IC

Reactor Coolant D . Tk. PP isch. OC

Reactor Coola Dr. Tk. Vent. l. IC

Reactor C ant Dr. Tk. Vent. Isol. C

Reacto Coolant Or. Tk. Sample to GA OC

Re tor Coolant Or. Tk. Sample to GA IC

eactor Coolant. Or. Tk. N2 Supply OC

CCM Return from Excess Letdown HX OC

Containment Sump Di charge IsoIation IC

Containment Sump Discharge Isolation OC

Containment Instrument Air Supply OC

Containment Fire Water Isolation OC

Incore Coo1er Chil ied ii 0 Supply OC

Incore Cooler Chilled H20 Supply IC

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

10

< 10

< 10

10

10

10
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TABLE 3. 6-1 Continued

V Vf NO.

1. Pha "A"

FCV-65

FCV-657

8029

8034A

80348

8045

8149A

81498

8149C

8152

8871

8880

8883

8961

9354A

93548

9355A

93558

9356A

93

357A

F UNCT IOt)

Isolation Valves (Continued)

Incore Cooler Chilled H20 Return OC

Incore Cooler Chilled fl20 Return IC

Primary H20 Supply to Pressurizer Relief Tk. C

Pressurizer Relief Tk. to GA IC

Pr surizer Relief Tk. to GA OC

Pressu zer Relief Tk. t)2 Supply

Letdown Or ice R0-27 Outlet
Letdown Ori fic 0-28 Outl Ii
Letdown Orifice RO- rtlet IC

Letdmvn Line Isola on

ECCS Check Val Test Line

Accumulator
2

Fill OC

ECCS Ch k Valve Test Lfne OC

ECC heck Valve Test Line OC

essurizer Steam Space Sample IC

Pressurizer Steam Space Sample OC

Pressurizer Liquid Space Sample IC

Pressurizer Liquid Space Sample OC

RCS Hot Leg Sample IC

RCS ffot Leg Sample OC

Accumulator Sample IC

ISOLATION Tlf
Seconds

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

< 10

0

< 10

< 10

10
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TAB).E 3.6-1 Continued

VE NO.

Phas "A" Isolation
93578

8100

8112

FUHCT ION

Valves {Continued)

Accumulptor Sample OC

RCP Seal Mater Return OC

RCP Seal Mater Return IC

ISOLATIO Tlt1E

Se ds

< 10

< 10

< 10

Phase "8" Isolation Va s

FCV-356

FCV-357

FCV-363

FCY-749

FCV-750

Supply to RCP's and Suppo" Coolers OC

RCP r; al Barrier CCM Re rn OC

RCP Oil ler/Support ooler CCM Return OC

RCP Oil Cool Supp it Cooler CCM Return IC

RCP Therwal Bar r CCM Return IC

H.A.

H.A.

H.A.

H.A.

H.A.

Containment Ventilation
FCV-660N

FCV-661St

FCV-662

FCV"663

FCV-664

FCV"678

FCV-679

FCV-68

RCV- lA'N

V-12NII

Is ol ati on ves

Conta'ent
C ainoent

Containment

Pur ge Supply IC

Purge Supply OC

Vacuum/Pressure Relief

Containmnt
Containment

Containment

Containment

Containment

Air Sample Supply IC

Air Sample Supply OC

Air Sample Return OC

Purge Exhaust IC

Purge Exhaust OC

Contaiment Pressure Relief OC

Containment Vacuum Relief OC

2

2

5

5

5

< 10

< 10

10

2





V YE NQ.

4. Hanu Valves

AIR"I-

AIR-S-200"

AXS-26~

CS" 31

FUNCTION

Instrument Afr Supply to Containment
(FCV-584 Bypass) OC

Service Afr Supply to Containment OC

Aux. Steam Supply to Containment OC

tafnment Spray to Hfsc. Equfpment Oraf

ISOt.ATION TI
Seconds

H.A.

N.A.

H.A.

N.A.

CS-32

FW-1400

FM-1470

FM"1530

FW-1570

NS-9020

RCS-512"

SI-161"

VAC"1"

VAC-2"

8767

t Spray to Hfsc. Equfpme Orain
Tank OC

Auxflfafary Fee ter to Stm. en. Ho. 1 OC

Auxflfary Fee~ate to ... Gen. No. 2 OC

Auxf1 fary Feedwater o tm. Gen. No. 3 OC

Auxflfary Feed~ er to Stm. en. No. 4 OC

Nitrorogen to earn Generators 0

Nfscell eous E ufq pment Orafn Tonk . olatfon Valve OC

Iso fng Valve FI"927 OC

ontafnment Hydrogen Purge Suppl Fa
External H R

y an ."o. 1 nd
ecombfner to Containme t OC

Containment Hydrogen Purge Supp) F t'au lo. 2 and
a

2
Recombfner to Containment QC

Refueling Cavity to Refueling Mater
Purfffcation Pump OC

Refuelfng Mater Purification Pump to
Refuellnq Cavity OC

N.A.

H.A.

H.A.

H.A.

H.A.

N.A.

N.A.

N.A.

N.A.

N. A.

N.A.

N. A.
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TABLE 3. 6-1 Continued

VE HO. FUNCTION
ISOLATION TIl

Seconds

4. Han

8795

8796

89690

PEH-65A*~

PFH-65B*f

PEN-66A*N

PEN-66B"0

Valves (Continued)

Refueling Cavity to Refueling Mater
Purification Pump IC

Refueling Mater Purification Pump to
Refueling Cavity IC

arging Pump to S. I. Test Line OC

Hai irlock Equalizing Valve to Atmosp ere

iiain Ai ock Equalizing Valve to Eoniainnent

Emergency A lock Equalizing V ve to Atmosphere

Emergency Airloc Equal izi Valve to Containment

N. A.

N.A.

H.A.

H.A.

H. A.

N.A.

5, Power-Operated Valves

FCV-228

F CY-230

FCV-240

FCV-250

FCV-374

F CY-380

FCV-4lf

FCV-42'Cv-

r -4nn

No. 4 Stm. Gen. . Steam ol. Valve Bypass OC

Ho. 3 Stm.g . Hn. Steam Iso . Valve Bypass OC

Ho. 2 S K Gen. Hn. Steam Isol. Ya e Bypass OC

No. Stmi. Gen. Hn. Steam Isol. Valve pass OC

. xiliary FWP Turb. Steam Supply S/G Ho. C

Auxiliary FWP Turb. Steam Supply S/6 Ho. 3 OC

Ho. I Stm. Generator Hn. Steam Isol. OC

Ho. 2 Stm. Generator Hn. Steam Isol. OC

Ho. 3 Stm. Cienerator Hn. Steam Isol. 0".

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

H.A.

N.A.

N.A.

N.A.

H.A.

N.A.

< 5

< 5
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TABLE 3. 6-1 Continued

VALVE NO. FUNCTION
ISOLATION T I

Second

5. wer-Operated

FCV- 5*

FCV-236*

FCV-237*

FCV-238"

FCV-239"

FCV-240"

FCV-658

FCV-668

FCV-659

FCV-669

FCV-7600

FCV-76ll

FCV-7628

FCV-7638

FCV-6

F -697"

Valves (Continued)

Containment H2 Sample Supply IC

Containment H2 Sample Supply OC

Containment H2 Sample Return OC

Containment ff2 Sample Supply IC

C~tainment H Sample Supply OC

Con&a ment H2 Sample Return OC

Containme Purge to Aux. Bldg. lters/
Ext. H Re ~biners Supply

Containment Purg~eto Au 1dg. Filters/Ext.
H2 Recombiner Supp% OC

Containment Purg o Pur System Filters/Ext.
H2 Recombin Supply IC

Containme Purge to Purge Syste. Filters/Ext.
H2 R ombiners Supply OC

S m Generator No. I Slowdown IC

Steam Generator No. 2 Slowdown IC

Steam Generator No. 3 Olowdown IC

Steam Generator No. 4 Blowdnwn IC

Reactor-Cavity Sump Sample (Post LOCA) Supply IC

Reactor Cavity Sump Sample (Post LOCA) Supply OC

.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N. A".

N.A.

N. A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.
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C7

CV
I
C)

TMLE 3.6-1 (Continued)

ED

a
CD

Cl 0

lO

o ~

CL

VE NO.

5. Po r-Operated
FCV-6

FCV-699"

FCV-700*

PCV-19¹

PCV-20¹

PCV-21¹

PCV-22¹

8107¹

8700A¹

8700B¹

8701¹

8703¹

8716A¹

8716B¹

8801A¹

8801B¹

8802A¹

88028¹

8809A¹

8809B

FUNCTION

Valves (Continued)

Containment Air Sample (Post LOCA) Supply IC

Containment Air Sample (Post LOCA) Supply OC

Containment Air Sample (Post LOCA) Return OC

S m Generator No. 1 1(C Atmosphere Steam Du~0 OC

Steam nerator No. 2 10Ã Atmosphere Steam Dum C

Steam Gen ator No. 3 10K Atmosphere Steam ump OC

Steam Generat No. 4 lOX Atmosphere S am Dump OC

Charging Line Iso tion OC

RCS Hot Leg to RHR P ~ 1 OC

RCS Hot Leg to RHR Pump 2

RCS Loop 4 Hot Leg to R IC

RHR to RCS Hot Legs and 2 IC

RHR to RCS Hot $ gs OC

RHR to RCS QCLegs OC

Chargin InjecUon OC

Char ng 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

Residual Heat Removal to RCS Cold Legs 3 and 4

Safety Injection Check Valve Test Line IC

ISOLATION TIN
Seconds

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N A.

N.A.
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C7

Ug
I
C)

Pl

c V VE NO.

TABLE 3. 6-1 (Continued

FUNCTION
ISOLATION TI 6

Second

I

6(/l

5. Po r-Operated

8824¹

8843¹

8835¹

8885A¹

8885B¹

8982A¹

8982B¹

8980¹

9001A

9001B

9003A¹

90038¹

Valves (Continued)

Safety Injection Check Valve Test Line IC

Charging Injection IC

Safety Injection to RCS Cold Legs OC

R to Cold Leg Test Line IC

RHR to old Leg Test Line IC

Containmenb Sump to Residual Heat Remova rain 1 OC

Containment Sub to Residual Heat Rem val Train 2 OC

Refueling Mater St age Tank to Nil OC

Containment Spray Pump o. 1 solation OC

Containment Spray Pump N . Isolation OC

Residual Heat Remova o Conta ment Spray OC

Residual Heat Re al to Containm= t Spray CC

H.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N;A.

N.A.

N.A.

CL

fil

O

6. Check Valves

8028

8046

8047

8109

8368A t u

8368

~916

Relief ve Outlets to Pressurizer Relief nk IC

Pri ry Water to Pressurizer Relief Tank IC

itrogen to Pressurize Relief Tank IC

Seal Mater Return IC

Seal Water to Reactor Coolant Pumps IC

Nitrogen Supply to Accumulators IC

N.A.

N.A.

N.A.

N.A.

N.A.

N.+





C'

TABLE 3. 6-1 Continued

V VE NO.
C)

6. Ch k Valves

9011A

90118

CCM-585

CCM-581

CCM-670

HS-52000

CCM-695

VAC-200

VAC-201

VAC-116

LMS-60

AIR- I-587

AIR-5-114

YAC-21

AXS-208

FP-180

FP-867

VAC-252

VAC-253

FUNCTION

(Continued)

Containment Spray IC

Containment Spray IC

CW Supply to RCP IC

CC eturn from RCP (FCV-749 Bypass) IC

CCM Re n from RCP (FCV-750 Bypass) IC

Nitrogen S ly to Stm. Gen. IC

CCM Supply to ess Letdown Heat Exchan r OC

Containment Hydroge Purge Supply IC

Co'ntainment Hydrogen Pu e Suppl C

Containment Air Sample (Pos CA) Return IC

Nitrogen Supply to Reacto Cool t Drain Tank IC

Instrument Air Supply

Service Air Supply C

Containment Ai Sample Return IC

Auxiliary m. Supply to Containment IC

Contai nt Fire Mater IC - Unit 1 only
Co inment Fire Water IC - Unit. 2 only

ontainment H2 Sample Return IC

Containment H2 Sample Return IC

1

ISOLATION TI
Seconds

N.A.

N.A.

H.A.

H.A.

N.A.

H.A.

H.A.

H.A.

H.A.

H;A.

N.A.

H.A.

N.A.

H.A.

H. A.

N.A.

H. A.

N.A.

.A.

"Hay he pened on an intermittent, basis under administrative control (Normally closed nanua or renotely
OPER LE valves only)

NN t siibject to Type C leakage tests
he f)rovisions of Sfirci f ical.ion 3.0.4 are not appl icahle.
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