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ADVANCE FSAR SUBMITTAL - UNIT C UPDATE FOR OPTIMIZED
FUEL ASSEMBLY AND UNIT 2 ACCIDENT ANALYSES METHODOLOGIES

Gentleme) ;

Amendment 84 to tha CPSES FSAR was transmitted in TU Electric letter TXX-92082,
dated February 28, 1992. As stated in TXX-92082, a portion of the Unit 2 update
was not available in time for incurporation intc Amendment B4, The remaining
portions of the Unit ¢ update are attached. The material in Amendment 84 and
this Yetter should provide the balance of information reguired for the review of
Unit 2.

For Large and Smal) Break LOCA, separate Figures which show the Unit 2 plant
parameters have been added. The current FSAR Figures for Large and Smal) Break
LOCA are being relabeled from "Units 1 and 2" to “Uni. 1." but have not been
provided as part of the attachment. Only the Figures which are relevant to the
Unit 2 submittal ars attached.

As the NRC Staff is aware, a license amendment has been requested corcerning the
cperarion of the Flux Doubling Actuation System durin~ a soron Oilutica Event in
Operating Modes 2, 4, and 5. Several Unit 2 parameters and results for *his
event remain labeled as °"[TBD]" in the attachment pending resolution of the
license amendment reguest.

To facilitate NRC Staff re iew uf the Unit 2 update, * 2 attachment i¢ organized
a5 follows:

L A marked-up copy of the revised FSAR pages (changes are indicated in
the margin by the word "draft®).

* A description/justificaticn of each change.
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The material attacned to this letter will be incorporated in FSAR Amendment B85,
which is currently scheduled for May, 159 ¥ you have any questions regarding
this submittal, pleaze contact Pavid Bize at (214) B1Z2-8875

Sincerely,

N!] |-3m \‘. \alﬂl‘ _A'P‘
3 Mav hall

bvnviii Licensing Manager

Attachment
DNB /dnb

¢ -~ Mr, R. . Martin, Reaion 1V
Resident Ilnspectors, (PSES (21
Mr. M. B. Fields (NRR)
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A yecent measurement in the second cycle of a 121 assembly, 12 foot,
core 1s compared with a simplified one dimensional core average axial
calculation in Figure 4.3-25. This caiculation does not give explicit
representation to the fuel grids.

The accumulated data on power distributions in actual operation 1is
basically of three types:

1. Much of the data is obtained in steady state operation at
constent power in the normal operating configuration;

S Data with unusual values of axial offset are obtained as part of l 84
the excore detector calibration exercise which is performed every I
92 E€FPD: |

)

Special tests have been performed in 1oad follow and other
transient xenon conditions which have yielded useful information
on power distributions.

These data are presented in detail in Reference [B), Fioure 4.3-26
contains a summary of measured values of Fog 85 a function of axial
offset for five plants from that report.

4.3.:.2.8 Testing and Operations Support DRAFT

A very extensive series of physics tests is performed on the first

coras, These tests nd t. - criteria for satisfactory results are

described in Chapter 14, Since not 211 limit.ng situations can be

created at BOL, the main purpose of the tests is to provide a check on

the calculational methods used in the pradictions for the conditions

of the test. Limited tests are perforwmed at the beginning of each DRAFT
reload cycle to verify that the core is joaded as desigred and cen be

safely operated. The methodology is described in References 35 and

36 2re employed te predict core characteristics required for physics |
testing and reactor operations, !

4,3-3% Amendment 84
February 28, 1982
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CPSES/FSAR
TABLE 4 .3-28
(Sheet 1 of 3)

: P A D !
SATL A - 1) AT

{First Cycle - Unit 2)

Core Average Linear Power, kM/ft, inciuding
densification effects 5.45
| Total Keat Flux Mot Channel Factor. Fg .32
Nuclear Enthalphy Rise Mot Charne! Factor. F My 1.55
Reactivity Coefficients+ Design Limits

Deppler-only Power, iLower Curve

Coeffic ents, pcm/% Power*t

-19.4 to -12.6

{See Figure 15.0-2). Upper Curve -10.2 to -6.0
“oppler Temperature Coefricient, ~2.% to -0.91
E pcm/OFtt
Moderator Temperature Coefficient, +5 to -40
pem/OFH
Roedded Moderator Density, pom/gm/ccé+ <0.43 x 105
Boron Coefficient, pcw/ppmi+ ~16 to -7
Boron Coefficient far Boron Dilution,
pcm/ ppa+
, Modes 1 and 2 -13.3
: Mode S -14.0
+ Uncertainties are given in Sectien 4.3.3.3

4

Note: 1 pcm = (percent mille) = 10°%
keff by 1In (Kp/¥y).

Best Estimate
-14 to -10

-12.0 to -8.0
~J29 19 <1.3

0 to -36.4
<06.28 x 105

<16 te -10

227
~X3.7

v where . is calculated from two statepoint values of

Amendment 54
fFebruary 28, 1982

g DRAFT




CPSES/FSAR
TABLE 4.3-28 [ 84
(Sheet 2)
{First Cycle -~ Unit 2)

1 G ron Fraction an feti
Bets BOL, (EGL) 0.0075, (0.0044)
F*. BCL, (EOL)  psec 20.7 (21.3) DRAFT
Contre}l Reds
Rod Requirements See Table 4.3-3
Maximum Bank Worth, pom < 2000
Maximum Ejected Rod Worth See Sectien B.2.2
Zank Worth™* pew* BOL, HZP, Xe frege EOL WZP, Eguilibrium XE
Bank O 770 690
Bank C 1150 1170
Bank B 1i80 1190
8ank A 360 429

Radial Factor {BOL to EOL)

Unrodded 1.42 to 1.32
0 Bank 1.5 to 1.52
g+ C 1.58 tec 1.54

——

+++These are typical values for Ag-In-{d or Hf and will vary somewhat {about 7% higher) with hybrid B4C
absorber design,

Draft Version
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For transients which may be DNB limited the radial peaking factor is
of importance. The radial peaking factor increases with decreasing
power level due to rod insertion. This increase in Fay is included
in the core limits 11lustrated in Figure 15.0-1. A1l transients that
may be DNB limited are assumed to begin with a Fyy consistent with
the initial power level defined in the Technical Specifications.

The axia) power shapes used in the ONB calculations are discussed in
Section 4.4,

The radial and axial power distributions described above are input to
the THINC Code as described in Section 4.4,

For transients which may be overpower limited the total peaking factor
(Fq) is ¢f importance. A1l transients that may be overpm imited
are assumed 1o begin with plant conditions including power
distributions which are consistent with reactor operation as def ined
in the Technical Specifications,

For overpower transients which are slow with respect to the fuel rod
thermal time constant, for example tne Chemical and Volume Contro)
System ma lfunction that results in a decrease in the boron
concentration in the reactor coolant incident which lasts many
minutes, and the excessive increase in secondary steam flow incident
which may reach equilibrium without causing a reactor trip, the fue)
rod thermal evaluations are performed as discussed in Section 4.4.
For overpower transients which are fast with respect to the fuel rod
thermal time constant, for example the uncontrolled rod cluster
control assembly bank withdrawal from subcritical or low power startup
and rod cluster contrg) assembly ejection incidents which result in a
large power rise over a few seccnds, a detailed fuel heat transfer
calculation must be performed. Although the fuel rod thermal time
constant is & function of system conditions, fuel burnup and rod
power, a typical value at beginning-of-1ife for high power rods is
approximately 5 seconds.

Draft Version 15.0-12
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CPSES/PEAR
TABIE 15.0-2
{Shoet 3}
Resctivity O afficients Assumed Inat:ei MSSS
Theimel Powsr Output

Moderator Mode retor o s iumatt ror t EX

Computer Tempesatire Density Onit 2 | aa

Faults Codes Utilixe i/ 7Ty LA xigm/ce) Loppler ) onlg; | ea

Complets loss of forced LOFTRAN, VRCOTRAM, 5 Uit 2) 2.9 Paie 1) upper® 3e2% You i LH

reactor coolant flow THINC s P

Beactor coolant pump shaft LOTTRAN, FACTEAN +5 - sppar® 3429 e | s

seaizure (locksd rotor)
I
15 &4 Reactivity and Power
Distribution Aocmalies

Uncontrolled rod cluster IWNINELE, FRCTRAN, Refer to Zec Detect 1% fMnse i) 8 e

contral assembly bank HING tion 15.4.1.2 Defact 0. 82% Mait 2) 2 ag
withdravael from a I
subor.cical or Low power |
startap condition i
£
Unocomtrolied rod cluster LOPTRAR +3 + a1 Lowar and 428 Tas | omarr
control assembly bank apper® 2082 !
withdrawal st power 3 E
)
I
Eod cluster somtrel TURTLE, LOFPTRAM, - Section 15.8.3 Section 15.4.3 381 Tas : L2 I
sssesbly misallgnment |
!
Chemical and Volume Comtrol ~ £ £ s w2 N | e

Systex malfunction cha*
resulcs in & decreass in the
boron concentretion in the

resactor coclant

RN PSSR




Faults

Loss of coolint accidents

resulting from the spectrum
of postulsted piping breaks
withia *he reactor coolant
pressuars boundary

Computes

IASIR BREAY
(IS 1 & )
TRTRN-VT

LOCTR- IV

SMALL BRZAY (URIT 1)
WFLASK, LOCTL IV

SMALL BRERE (ONIT 2)
NOTMIME, IOOTR-IV

Esactivity Coefficients Assumed

Modazat or
Tampersture
Apom/7F)

Ses Section
1%.6.5,

See Section
15.6.9,

“This powar ocuiput Soes not include the themmal powar generated by the reactor ccoiant pumps ‘see Table 15 &-5)

Injtisl NSSS
Tharma! Powe:r Outpur
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NOTE 1 - "UPPER CURVE" MOST NEGATIVE DOPPLER ONLY
POWER DEFECT = -16 Ap (0 TO 100% POWER)
NOTE 2 - "LOWER CURVE* LEAST NEGATIVE DOPPLER ONLY
POWER DEFECT = -0.78 Ap (0 TO 100% POWER)
-20
18 b= NOTE 1
-16 =~
14 P
%‘ 12 P~
NOTE 2
10 e
£ O /
E% 8 :::"--..---n--..______~
(@
s 6 p— ""T
A
0 i |
0 20 40 60 80 100
% POWER

COMANCHE PEAK SE.S.
FINAL SAFETY ANALYSIS REPORT

Doppler Power Coefficient Used
in the ~ccident Analysis

~

FIGURE 15028
.
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e TABLE 15.1-3
(Sheet 3 of 4)
d. Initial steam release 164,000 (Unit 1) DRAFT
from affected steam 176,000 (Unit 2) ORAFT
generator (1b) (0 to 30 min) 66
€. Long term steam release ¢ (Units 1 and 2) DRAFT
| from affected steam 66
| generator (1b) (0 to 8 hr) 66
f. Steam release from three 66
unaffected steam generators 66
(1b) (0 to 2 hr) 436,000 (Unit 1) DRAFT
413,000 (Unit 2) DRAFT
(2 to B nr) 860,000 (Unit 1) DRAFT
873,000 (Unit 2) DRAFT
3. Dispersion data
a. EAB and LP7 distances 1544m and 4 miles 66
| b. x/Q @ EAB 2.6 x 10"%sec/m3 66
| (0 - 2 hr) 66
| @ LPZ (0 - 8 hr) 66
| 2.3 x 10 5sec/m3 66
|
| 4. Dose data
a. Method of dose calculations See Appendix 158' I 66
b. Dose conversion assumptions See Appendix 158 ' 66

L___“. L A T e Lo 2 . Draft Version
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The following conditions were assumed for an inadvertent boron
dilution while in these modes:

1) The boron concentration reguired to meet a SOM of 1.6% AK/K
{(Unit 1) and [TBD] AK/K (Unit 2) is very conservatively estimated
to be 1465 (Unit 1) and [TBD] (Unit 2) ppm., This corresponds to
a critical Cg of 1350 ppm (Unit 1) and {TBD] ppr (Unit 2),
assuming a very conservative, constant boron worth of 13.9
pem/ppm (Unit 1) and [TBD)] pem/ppm (Unit 2).

2) Dilution flow rate is Timited by design to a maximum of 167 gpm,

3) A minimum RCS water volume of 4169 (Unit 1) and [TBD] (Unit 2)
ft3. This 1s a conservative estimate of the active volume of
the RCS while on one train of RHR, and is a very conservative
estimate of the active RCS volume with one reactor coolant pump
operating.

0ilytion During Startup

Startup i{s a transitory mode of operation. In this mode the plant is
being taken from one long term mode of operation, Hot Standby, to
another, Power. The plant is maintained in the Startup mode only for
the purpose of startup testing at the beginning of each cycle.

During this mode of operation the plant is in manual control, i.e,,
Tavg/ rod control 1s in marwal. A1) normal actions required to
thange power level, either up or down, require operator initiation.
The Technical Specifications require a SO0 of 1.6% AK/K (Unit 1) and
1.3% AK/K (Unit 2) and four reactor coolant pumps operating. Other
conditions assumed are:

i) Dilution flow rate is limited by the design of the CVCS and
RMWS. The makeup flow rate is Jimited to a maximum of 167 gpm
for startup.

15.4-33 Draft Version
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CPSES/FSAR

2) A minimum RCS water volume of 9000 (Unit 1) and 9100 (Unit 2)
ft3. This is a very conservative estimate of the active RCS
volume, minus the pressurizer volume.

3) initial Cg for criticality is assumed to be 1600 ppm (Unit 1)
and 1500 ppm (Unit 2) with a very conservative, constant boron
worth of 12.5 pcm/ppm (Unit 1) and 13.3 pem/ppm (Unit 2).

Dilution During Full Power Operation

The plant may be operated at power two ways, auvtomatic Tavg/roa
control or under manual (operator) rod control. The Technica)
Specifications require an available shutdown margin of 1.6% AK/K
(Unit 1) and 1.3%AK/K {Unit 2) and four reactor coolant pumps
operating. MWith the plant at power and the R(S at pressure, the
dilution rate is limited by the capacity of the centrifugal charging
pumps (analysis is performed assuming two charyging pumps are in
operation even though normal operation is with one pump). Conditions
assumed for this mode are:

1) Dilution flow rate is limited by the design of the CVCS and
RMWS. The makeup flow rate is limited to a maximum of 167
gpm. When the pressurizer level contrp)l is in manual, the
maximum dilution flow rate is 167 gpm and when in automatic
pressurizer level control, the dilution is limited to the maximum
letdown flow rate (approximately 125 gpm).

2) A minimum RLS water volume of 9000 (Unit 1) and 9100 (Unit 2)
ft3. This is very conservative estimate of the active RCS
volume, minus the pressurizer volume,

3) Initial Cg for criticality is assumed tu be 1600 ppm (Unic 1)

and 1500 ppm (Unit 2) with a very conservative, constant boron
worth cf 12.5 pcm/ppm (Unit 1) and 13,3 pem/ppm (Unit 7).

Draft Version 15.4-34
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It should be noted that prior to reaching the Overtemperature N-16 14
reactor trip the operator will have received an alarm on
Overtemperature N-16 and an Uvertemperature N-16 turbine rurback.
With the reactor in automatic rod control the pressurizer leve)
controller wil? limit the dilution flow rate to the maximum letdown
rate, approximately 125 gpm. If a dilution rate in excess of the
tetdown rate is present, the pressurizer level controller will

| throttle charging flow down to match the letdown rate.

Q212.78
Q212 136
‘ Thus with the reictor in automatic rod control, & boron dilution will 14

| result in & power and temperature increase such that the rod

| controller will attempt to compensate by slow insertion of the control
rods. This action by the controller will result in at least three
alarms to the operator:

1) rod insertion limit - low level alarm, 14

2) rod insertion limit - low-low level alarm if insertion continued 14
after (1) above, ang

3} axial flux diffarence alarm (&1 outside of the target band). 14

Given the many alarms, indications, and the inherent slow process of 14
dilution et power, the operator has sufficient time for action. For DRAFT
example, the operator has at least 28 (Unit 1) and 23 (unit 2) minutes
from the rod insertion 1imit low-low alarm until 1.6% AK/K (Unit 1)
and 1.3% AK/K (Unit 2) is inserted at beginning-of-1ife. The time
would be significantly longer at end-of-1ife, due to the low initial 14
boron concentration, when shutdown margin is & concern,

R

Q212.66
The above results demonstrate that in all modes of operation an 14
inadvertent boron dilution is precluded, or responded o by automatic
functions, or sufficient time is available for operator action to

I terminate the transient. Following termination of the dilution flow
and initiation of boration, the reactor is in a stable condition with
the operator regaining the reguired shutdown margin,

Oraft Version 15.4-38
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CPSES/FSAR
TABLE 15.4-1
{“heet 3}

Accident

Dilution during hot
shutdewn an( hot
standhby

Dilutien during full
oower operation

a. Automatiic reactor
cortral

b, Manual
control

AND POWER DISTRIBUTION ANOMALIES

Event

Dilution begins

Flux doubling occurs

and source of dilution

is automatically isclated

Minimum margin to loss of
shutdown occurs

Cperator receives lTow-1ow
rod insertion alarm due
to dilution

Shutdown margin lost

Dilution begins

__Time (seconds)
Unit 1 Unit 2 | o4
74
9 74
416 84
74
74
74
683 84
0 0 DRAFT
724
74
1728 1434 | DRAFT
0 0 | DRAFT

Draft Version
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valves, pressurizer spray, steam generator, and steam generator safety
valves. The code computes pertinent plant variables including
temperatures, pressures, and power level.

Plant characteristics and initial conditions are discussed in Section
15.0.3. For Unit 2, this transient is analyzed with the Improved | 84
Therma)l Design Procedure as described in WCAP-8567([27]. In crder to |
give conservative results in calculating the departure from nucleate
boiling ratio (DONBR) durinyg the transient, the following assumptions

are made:

1. Initial conditions of maximum core power, maximum reactor coolant 84
average temperature and minimum reactor coolant pressure, plus
uncertainties are assumed, resulting in the minimuw initial margin
to DNB (see Sectiorn 15.0.3). For Unit 2, uncetainties in initial
conditions are included in the 1imit DONBR as described in WCAP-
B%567(27].

2. The most positive moderator temperature coefficient of reactivity B4
is assumed in order to vrovide a conservatively high umount of
positive reactivity feedback due to changes in the moderator
density. The spatial effect of void due to local or subcooled
boiling is not considered in the analysis with respect to

reactivity feedback or core power shape. These voids would tend , 84
to flatten the core power distribution. [
3. The least nsgative Doppler coefficient of reactivity is assumed 84

suor that the resultant amount of negative feedback is
conservatively low in order to maximize any power increase due to
moderator reactivity feedback.

Plant systems and equipment wi.ch are necessary to mitigate the
effects of RCS depressurization caused by an inadvertent safety valve
opening are discussed in Section 15.0.2 and 1isted in Table 15.0-6.

15.6-3
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70 6. Single Active Failure

78 The failure .* the main feedwater regulating valve, in its as-is
position, is the limiting single active failure with respect to
the filling cf the ruptured steam generator. For this single
failure scenario, 100% main feedwater flow to the ruptured steam
generator is conservatively assumed to continue until the
closure of the main feedwater isolation valve, and the elapsed
time from reactor trip to automatic feedwater isolatiun is
conservatively maxinized. For additional conservatism, no

credit is taken for the early identification and isolation of
the ruptured steam generator by the reactor operators,

Resuits
0212.66
Bl Evaluation of the steam generator tube rupture event indicates that
DNBR is not reached and, thus, no clad damage would be expected in
this transien”. This s consistent with the fact that when the
reactor is at power, the reactor coolant pumps are operating and, for
this event, only a small fraction of the iotal primary system fluid
. inventory has leaked to the secondary side. Thus, it is very
unlikely that ONB would ~.ccur as a result of the reduced RCS flow.

The RCS depressurization that results due to fliow out of the tube
rupture presents another possibility for obtaining & Tow DNBR.
However, the depressurization that ocrurs in a steam generator tube
rupture is much less than considered in the depressurization transient
analyzed in Section 15.6.1 for the Inadvertent Opening ur a

DRAFT Pressurizer Safety or xelief Valve. In the analysis of that event,

it was determined that the DNBR remains above the limit value
throughout the transient éna, thus, no clad damage is expected. From

generator tube rupture event.

78 Representative transient responses for the design-basis steam

;
I
|
l 8l this, it is conciuded that no clad damage is expected in the steam

generator tube rupture event are shown in Figres 15.6-3 and 15.6-3A.

Draft version
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described. Equalization of ihe primary and secondary system
pressurvs terminates the leakage flow into the ruptured steam
generator in sufficient time to prevent t111ing the ruptured steam
generator. The volume available prior to filling the ruptured steam
generator is greater than for the scenario describec in Section
15.6.3.2.

The time dependent mass releases used to assess the radiological

| consequences of the postulated steam generator tube rupture are

calculated from the RETRANCZ thermal-hydraulic analysis descrited
above. Timi-oependent values of the leakage rate into the ruptured
steam generator and the flashing fraction were also used to assess the
~adiological consequences for the C-2 hour i.me period following the
eveni. Following the closure of the atmospheric relief vaive block
valve, the additiona’l radiological dose is due tu tie leakage from the
primary syscem into the intact steam generators and the initial
concentration of radioactivity contained in the intact steam
generators.

Two separate iodine spikes are considersd:

Case I A reactor transient has occurred prior to the tube rupture
and reised the primary coolant iodine concentration to

60 uCi/gm Dose Equivalent lodine-131 (OEQ I-131). The resulting
preaccident isotopic iodine concentrations are shown in Table 15.6-
3.

Case Il The reactor trip or primary system depressurization
issociated with the postulated accident creates an iodine spike in
the primary system. The spike is assumed to increase the iodine
appearance rate (inleakage from the defective fuel rods to the
primary coolant) to 500 times the equilibrium appearance rate.

The concurrent iodine spike appearance rates are presented in Table
15.6-4.

The assumptions below are used to determine the initial primary and

secondary activities and to caiculate the activity released anc the

Draft Version 15.6-16
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offsite doses fur- the postulated steam generator tube rupture
accident.

1. The initial primary coolent iodine activity (i.e., prior to any
iodine spike consicerati.ng) is assumed to be at 1.0
uCi/gm DEG 1-131.

2. The primary coolant activity has been leaking 1.to the secondary

side at one gpm for a period of time Jong enough to establish
equilibrium activity concentrations is the steam generators.

3. A1l noble gas activity transported from the primary syster to
the secondar) system and all noble gas and iodine activity
fnitiaily in the steam region of the steam ge 2rators fis
immediately released to the environment. The initiai iodine
activity in the water region of the ruptured steam generator
increases over time due to the unflashec poriion of the leakage.

4. Dve to the pressure differential between the prima:y and

-secondary sides, a fraction of the primary coolant that leaked
to the defective steam generator flashes to steam, This
flashed fraction does not mix with the steam generatur water
and, therefore, is not subjected to any fodine removal process
in the steam generator. However, the flashed fraction
exper iences iodine removal i- ihe condenser when that path is
available.

5. kadicactive decay of parent iodines to noble gas products .3

considered during the iodine spiking processes and as unflashed
fodine accumulates in the steam generators. the radioactive
decay of the parent ‘odines is conservatively assumed to not
decrease the activity of the parent iodines.

15.6-17 Draft Version
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Cont inued noeration of the ECCS pumps supplies water during long term
cooling. Core temperatires have been reduced to long term steady
state levels associated with dissipation of residual heat generation,
After the water level of the refueling water storage tank reaches a
minimum allowable value, coolant for long term cooling of the core is
obtained by switching to the cold leg recirculation rkase of operation

in which spilled borated water is drawn from the en. ad safety

features sumps by the low !'2ad safety injection (resioual heat

removal) ocumps and returned to the R(CS cold legs. The Containment 6
Spray System continues to operate to further reduce Containment

pressure. Within appruximately 16 hours after initiation of the 78

LOCA, the ECCS is realigred to supply water to the RCS hot legs in
order to control the boric acid concentration in the reactor vessel.

Description of Small Break LOCA Transient

As contrasted with the large break, the hlowdown phase of the small
break occurs over a longer time period. Thus, for the small break
LOCA there are only three characteristic stages, 1.e., gradual

blowdown in which the decrease in water level is checked, core
recovery, and long terim recirculation.

15.6.5.3 Core an S.stem Performance
15.6.5.3.1 Mathematical Mode)

The requirements of an acceptable ECCS evaluation model are presented
in Appendix K of 10CFR50 [3].
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Large Break LOCA Evaluation Model

The analysis of a large break LOCA transient is divided into three
phases: 1) blowdown, 2) refill, and 3) reflood. There are three
distinct transients analyzed in each phase, including the thermal-
hydraulic transient in the RCS, the pressure and temperature
transient within the Containment, and the fuel and clad temperature
transient of the hottest fuel rod in the core. Based on these
considerutions, a system of inter-related computer codes has been
developed for the analysis of the LOCA.

The description of the various aspects of the LOCA analysis
methodology is given in Reference [5]. This document describes the
ma jor phenomena modeled, the interfaces among the computer codes, and
tte features of the codes which ensure compliance with the Acceptance
Criteria. The SATAN-VI, WREFLOOD, COCG, and LOCTA-1V codes, which are
used in the LOCA aralysis, are described in detail in Referonces (6]
through [9]. Mogifications to the mode) are described in References
{10], [11]), [12], [29] and {30]. TYhese codes are used to assess the
core heat transfer geometry and to determine if the core remains
amenable to cooling throughoui and subseguent to the blowdown, refill,
and ref lood phases of the LOCA. The SATAN-VI computer code analyzes
the thermal-hvdraulic transient in the RCS during blowdown and the
WREFLOOD computer code is used to calculate this transient during the
refill and reflood phases of the accident. The COCO computer code is
used to zalculate the Containment pressure transient during all three
phases of the LOCA analysis. Similarly, the LOCTA-IV computer code is
used to compute the thermal transient of the hottest fuel rod during
the three phases.

Draft Version 15.6-24
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the governing conservation eguations of mass, energy and momentum
applied throughout the system. Detailed descriptions of WFLASH and
NOTRUMP are given in References [14] and [31, 32, 33), respectively.

The use of WFLASH and KOTRUMP in the analysis involves, among other
things, the representation of the reactor core as a heated control
volume with the associated bubble vise model to permit a transient
mixture height calculation. The multi-node capability of the program
enables an explicit and detailed spatial representation of variois
system components. In particular it enables a proper calculation of
the behavior of the loop seal during & loss of coolant transient.

Clad thermal analyses are performed with the LOCTA IV code (9] which
uses the RCS pressure, fue)l rod power history, steam flow past the
uncoverad part of the core and mixture height history from the WFLASH
and NOTRUMP hydraulic calculations as input.

The small break analysis for Unit 1 was performed with the October,
1375 version of the Westinghouse ECCS Evaluation Mpde) (refer to
References [9], [14], [14a) and [14b]) and for Unit 2 with the
May, 1985 NOTRUMP ECCS Evaluation model (refer to References [33]).

Schematic representations of the computer code interfaces are given in
Figures 15.6-5 and 15.6-6 for Large Break LOCA and Small Break LOCA,
respectively.

15.6.5.3.2 Input Parameters and Initial Conditions

Table 15.6-5 lists important input parameters and initial conditions
used in the analysis,

The analysis presented in this section was performed with a reactor
vessel upper head temperaiure equal to the RCS cold leg temperature.
The effect of using the cold leg temperature in the reactor vessel
upper head is described in Reference [20]. In addition, the large
break analysis in this section utilized the upflow barrel-baffle
methodology described in Peference [25).
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The bases used %o select the numerical values that are input
parameters to the analysis have been conservatively determined from
sensitivity studies (refer to References [18], [19] and [20] for Unit
1 and References (18], [19], [20) and [20a] for Unit 2). In
addition, the requirements of Appendix K regarding specific model
features were met by selecting models which provide a significant
overall conservatism in the analysis. For the Unit | large and small
break LOCA base cases, the worst single failure assumed in the
analyses is one RHR pump and one safevy injection train, respectively.
For Unit 2, the worst large break LOCA (Cp=0.6) is analyzed in
accordance with the methodology in Reference [28] and found to be most
1imiting wher no single failure (maximum safeguards) is used. The
assumptions made pertain to the conditions of the reactor and
associated safety system equipment at the time that the LOCA occurs
and include such items as the core peaking factors, the Containment
pressure, and the performance of the ETCS. Decay heat generated
through the transient is also conservatively calculated.

15.6.5.3.3 Results

The results of the base case LOCA analyses and the peak ¢ladding
temperature (PCT) penalties associated with subsequent safety
evaluations are described in this section,

barge Break Results

Based on the results of the LOCA sensitivity studies (References [18],
(18] and [20] for Unit 1 and References (18], {19j, [2U] ana (2V0a|
for Unit 2), the 1imiting large break was found to be the double ended
cold leg yulilotine (DECLG). Therefore, only the DECLG break is
considered in the large breat E.” - erformance analysis. Calculations
were performed for a range of Mo. « ' eak discharge coefficients. The
resu'i. of these calculations are summarized in Tables 15.6-1 and
15.0-6.

Draft Version 15.6-28
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a. Twenty-five percent of the equilibrium radicactive fodine
inventory developed from maximum full-power operation of the
core is immediately available for leakage from the reactor
containment. Of this 25 percent, 91 percent is in the form of
elementa) fodine, 5 percent 1s in the form of particulate
fodine, and 4 percent is in the form of organic jodides.

| b. A1 (i.e., 100 percent) of the equilibrium radicactive noble gas
inventory developed from maximum full-power operation of the ‘
core is immediately available for leakage from the reactor
containment.

c. The effects of radinlogical deca; during holdup in the
containment are taken into account.

66 d. The containment volume is divided intc separate regions by
concrete floors at different elevations (see Section 6.5.2). A
radial gap between the concrete floors and the inner wall of the
Containment Building permits a limited amount of convective

72 mixing between these regions. The region not covered by

containment spray 1s treated as a separate unsprayed volume

which 1s assumed to mix with the volumes in the sprayed areas at

. mixing rate of two turnovers per hour,

The Containment Spray System is actuated by a high containment
pressure signal. For a discussion of the sequence of events of
66 spray system operation, see Section 6.5.2. A sodium hydroxide
spray is used to reduce the amount of fi.sion product iodine
available for release during the LOCA. The containment spray
solution is assumed to interact with the 2lemental fodine and
particulate fodine. The mathematical mode) which calculates
the fodine spray removal coefficient is presented in Section
6¢ 6.5.2. For each region the calculated elemental iodine remova)
coefficients are above 10 hr-l., The removal coefficient for
¢lemental fodine used in the offsite dose calculation is limited
v waximum value of 10 hr-l [22]. A conservative value of
1.07 hr-l 15 used for the particulate iodine removal

Uraft Version 15.6-36
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coefficient, although higher remova) coefficients have been 66
calculated. The elementa) fodine removal effectiveness may be

expected to diminiyh after the concentration in the containment
atmosphere has been reduced by severa) orders of magnitude., The | 66
elemental fodine removal effectiveness of the spray system is

conservatively assumed to cease after a decontamination of 100
in the containment atmosphere has been achieved,

€. The lodine and nob ¢ gases available for release to the 66
env ‘ronment are assumed to leak from the Containment at a
maximum leak rate of 0.10 percent of the containment volume per
day for the first 24 hours, and at 0.05 percent of the
containment volume per day for the duration of the accident,

f. The duration of the accident is considered to be 30 days.

9. A ground-level release is assumed. Atmospheric dilution 66
factors are discussed in Section 2.3 [23) and listed ‘n Table
| 15.6‘9.
’ h. No credit is taken for depletion of fission products in the 72
plume due to ground deposition .- radicactive decay in transit.

i. For the first 8 hours after the accident, the breathing rate of
persons offsite 1s assumed to be 3.47 x 1074 cubic meters per
second (m3/sec). Eight to 24 hours following the accident, |
the breathing rate is assumed to be 1.75 x 1079 m3/sec. |

From 24 hours through 30 days after the accident, the rate is 66
assumed to be 2.32 x 1074 m3/sec.
66
J. The mathematical mode! and dose conversion factors presented in 66
consequences of the LOCA
k. Other assumptions are detailed in Table 15.6-9. 66

I
|
' Appendix 158 are used for evaluating the radiclogical
|
|
|
|
|
|

15.6-37 Draft version
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E d. An fodine pertition factor of 0.1 is assumed, This factor is 66
] taken as the fraction of iodine in the leakage that becomes
| airborne.
| 66
¢. Gaseous radicactivity released to rooms housing the leaking 66
components 1s considered to be immediately swept away by the
" ventilation system and released to the atmosphere. (See
f Section 9.4.5 and Figures 1.2-16, 1.2-35 and 9.4-9), 53
Q3lz.12

f. An fodine adsorber efficiency of 95 percent 1s applied since the | 66

ventilation exhaust passes through HEPA filters and iodine
f adsorbers prior to relesse to the atmosphere, The fodine
| adsorbers are designed to the reguirements of NRC Regulatory 59
Guide 1.52 (See Appendix 1A(B)) as discussed in Section 9.4.3,

g. No credit is taken for an elevated release; al) meteorological 66
parameters are considered to bhe identical to those previously
def ined in this section,

C312.12
Based upon the foregoing mode), the thyroid and whole body dose 66
contributions due to ESF ecuipment leakage are conservatively
| calculated to be 26.9 rem and 0.742 rem, respectively, for the EAB,
| The LPZ doses are conservatively calculated to be 14.1 rem to the
thyroid and 0.817 rem to the whole body.
3. Total dose due to a postulated LOCA 66
The total dose attributed to a postulated LOCA is the combined 66

]

|

! doses due to containment leakage and ESF equipment leakage. The

| combined EAB doses are 145 rem to the thyroid and 2.2 rem to the
whole body. The combined LPZ doses are 36.3 rem to the thyroid 72
and 1.1 rem to the whole body. As expected, the doses are below
the values set forth in 10CFR100.
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The dose to personnel engaging in mineral extraction operations
within the exclusion area, in the event of a postulated LOCA, would
be less than the dose values of 300 rem to the thyroid and 25 rem
to the whole body set forth in 10CFR100.

. Dose to the control! room occupants

In the event of a Design Basis Accident (DBA), the safety injection
actuation signal or a high radiation signal from the control room
air intake monitors will initiate emergency recirculation and
pressurization of the Contro) Room air conditioning system,

Later, the emergency ventilation air makeup system can be brought
into operation as described in Section 9.4.1.

The control room doses were analyzed for various design basi
accidents, It was determined that the LOCA doses represent the
1imiting case. Therefore the methodology and the doses caiculated
for the LOCA are reported here,

The following assumptions are applied in the calculations of the
dose to the control room occupants following the LOCA:

a. The basic assumptions presented in ltems | and Z, above, are
applied, except & constant breataing rate of 3.47 x 104
m3/sec 16 assumed throughout the accident,






66
€6
66
66
66

vb
66

66

78
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¢, During the « ergency ventilation mode of operation, 3800
tt3/min of outdoor air 1s used to introduce fresh air into the
control room.

f. The emergency ventilation mode of operation is under
administre’ ‘ve control so that the dose to the control room
otcupants 1s minimized, and the need for air change is
satisfied.

The cperating mode sequerce used in this analysis 15 as follows:

Time Period

0 to 96
hours (1)

96 to 117
hours

117 to 720
hours

(1)

Adr
Operating Time in Intake
~ode = Mode Flow Rate

emergency 96 hours 800
~ecirculation ftd/min
emergency 21 hours 1800

ventilation ftd/min

emergency 603 hours 800
recirculation ft3/min

Filtered
Recirculation

Flow Rate

7200
ftd/min

4200
3 /min

7200
ft3/min

Since both recirculation trains are actua*ted by the Si
signal, one train must be turned off manually by the
gperators within one 1) hour.

g. The distance from the Containment to the contro)l room air
intake is 94 feet, and the air intake s located 56 feet above

I ground .

138 ft.

DRAFT

The distance frowm the primary plant vent stack (1.e,
the ESF leakage release point) to the (losest air intake is
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' h. Atmospleric diilution factors are determined from the following
equation based on Reference [24):

X/Q = [U(r oya, + A/ (K42)] )
where !
f = wind speed at an elevation of 10 meters (m/sec)

oy, g = standard deviation of the gas concentration in
the horizontal and vertical crousswind directions, respectively,
both being evailuated at & distance of 94
feet for the containment leakage source and at a distance of 138
feet for the ESF leakage scurce

b R S
($/0) 1.4

S = distance hetween containment surface or prima:y plant vent
and closest control room :ntuxe

D= diameter of Containment for the containment leakage source
and & combination of portions of the Containment and
Auxiliary Building far the ESF leakage source

A = projected area of Containment Building (3265 m¢) for the
containment leakage source and 2088 m? for the ESF
learage source

Table 15.6-12 suwmarizes the X/0 values calculated utilizing this
expression,

16.5-43 (RAT

AR . N R L T I N S R R I R R T LR o R e i St ARSI = - ol e b B =

66

45
a6

78

78

78

78

T T T T ——

\
|
|
|
I

P—— .



. CPSES/FSAR

A I t, Tie total unfiltered infiltration rate in the control room is 12
| ¢fm, including 10 cfm due to ingress/egress and 2 cfm leakage
from the ductwork passing thrcugh the centrol room pressure
boundary. Leakage through the closed dampers due to the
pressure differential is also included. The damper leakage air
will be filtered by the recirculation filtration units.

; 66 J. Habitability of the control room is based on the following
occupancy factors:

t
|

!
| Time Period Qccupancy Factor |
|
:
' 0 to 24 hours 1.0

i
1 1 to ‘ ddys 0.6 .
| 4 to 30 days 0.4

66 k. The air volume in the control reom used to determine exposures

to operators 1s 423,032 ft3.

66 1. The models for the major contributors to the control room dose
r are provided in Appendix 158,

I 78 Using the above assur, tions and procedures, the thyroid dose is

* conservatively ccolculated to be 27.4 rem in the control room for

| the duration of the accident. The thyroid dose can be further

46 reduced by tie use of the fullface respirators which are available
at all timer in the control room., Afr packs are provided in the

contre, rosm and emergency control center for the use of operators
leaving the contro! room either to go offsite, or to some control

66 point in the station, vr to the control room from offsite. The
E use of air [ icks reduces the thyroid dose considerably during such
; 78 movements. The tota) whole body gamma dose is conservatively
} calculated to be 3.76 rem. This calcuiated dose includes whole
? 66 body dose contributions from containment sources (both direct and L
} scattered
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radiation), the external passing cloud, control roowm atmosphere,
activity butldup on filters, and streaming through doors and
penetrations. These calculated doses are less than the limiting
values specified in 10CFRS0, Appendix A, “General Design Criteria
for Nuclear Power Plants,” Criterion 19.

The skin dose received in the control room during the accident
period is conservatively calculated to be 44.0 rem, This
calculated beta skin dose is less than the 75 rem 1imit allowed if
special protective clothing and eye protection are used.

Therefore, special protective clothing and eye protection are
provided for use, if required, to reduce the beta skin doses to the
operators to within acceptable 1imits in accordance with 10CFRS0,
Appendix A, GDC 19,

. Environmenta) consequences of containment purging to control
containment hydrogen concentration after a LOCA

Purging of the containment atmosphere provides a backup method for
controlling potential hydrogen accumulation in the Conta inment
following a postulated LOCA. The use of the hydrogen purge system
(see Section 6.2.5.2.2) s precluded by redundant electric hydrogen
recombiners located in the Containment Building (see Section
6.2.5.2.1). The electric hydrogen recombiners are the primary
means of controlling post- LOCA hydrogen buildup. Thus, an

analysis of the radiological consequences of containment purging 1s
not provided,

. Environmenta) consequences of releases through the containment
pressure relief line in the event of a LOCA

An analysis of the radicactive eff luents 2scaping the Containment
to the environment after a LOCA, via the line through the

controlled access area exhaurt system, was performed using the
folloving assumptions:

78

66
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a. The maximum containment air/steam mass release to the
environment assuming critical flow was calculated as 5,427
by -

b. Only reactor coolant activity is assumed to be released and the
largest release occurs for a 3 inch bresk. Honce, only the 3
inch break 1s analyzed,

C. A preaccident ‘odine spike was considered in determining the
primary resctor cooiant activity., The corresponding reactor
coolant iodine concentrations are listed in Table '5.6-3. The
noble gas activity concentrations are presented in Table 15.1 4,

d. The cortainment pressure relief line isolation valve closure
time including instrumentation delays wil not exceed 5 seconds.
The radipcactive fission products are assumed to be released
from the Containment through the pressure relief line for a
period of 38.1 seconds. This includes 33.1 seccnds to initiate
the low pressurizer pressure trip soipcints (see Table 15.6-1)
corresponding to the ? inch line break conditions,

e, No credit was taken for radipactive decay,
f. No credit was taken for an elevaled release.

Based on the foregoing assumptions, the doses to the thyroid and
whole body were conservatively calculated to be 2.03 rem anu

1.61 x 1073 rem, respectively, at the exclusion area boundury.
The doses from this accident are well within the values set forth
in 10CFR100.

15.6.6 A NUMBER OF BWR TRANSIENTS

This section is not applicable to the CPSES.

Draft Version






g212.89
6

Q212.80
6

CPSES/F SAR

9. Bordelon, F. M., et al,, "LOCYA-1V Program: Loss of Coolant

10.

11,

12.

13.

14,

14a.

14b.

Draft Version

Transient Anglvsis,” WCAP-8301 (Proprietary) and WCAP-B305 (Non-
Proprietary), June 1974,

Bordeion, F, M., et al., "Westinghouse ECCS Evaluation Mode) -
Suppiementary Information,” WCAP-B47) (Proprietary) and WCAP-
8472 (Non-Pyoprietary), April 1975,

‘westinghouse ECCS Evaluation Model - October 1976 Version,"
WCAP-B622 (Proprietary) and WCAP-B623 (Non-Proprietary),
November 1975,

Letter NS-CE-924, dated January 23, 1976, C. Eiche'dinger
(Westinghouse) to D, 8. vassa'lo (NRC),

Prosching, 7. A., Murphy, J. K., Redfield, J. A. and Davis, V.
C.o "FLASH-4, A Fully Implicit FORTRAN-IV Program for the
vigita) Simulation of Transients in a Reactor Plant,” WAPD-TM-
84, Bettis Atomic Power Laboratory, March 1969,

Esposito, V. J., Kesavan, K, and Miul, B, A, , “"WFLASH, A
FORTRAN-IV Computer Program for Simulation of Transients in a
Muiti-Loop PWR," WCAP-8700, Revision 2 (Proprietary) And WCAP-
8261, Revision 1 (Nen-Proprietary), July 1974,

Skwarek, R., Johnson, W., Meyer, P., “"Westinghouse Emergency
Core Cooling System Small Break October 1975 Model” WCAP-8970
(Proprietary) and WCAP-B971 (Non-Proprietary), April, 1977,

Letter NS-CE-167¢, dated January 1978, C. Efcheldinger
(Westinghouse) to J.F., Stolz (NRC).




15,

16.

16a.

17.

17a.

18.

19.

20.

20a.

CPSES/FSAR

Kelly, R.D., Thompson, (.M., et, &°., "Westinghouse Emergoncy
Core Cooling system Lvaluation Mode) for Analyzing Large LOCA's
During Operation with One Lonp Out of Service for Plants Without
Loop Isolation Valves," WCAF-9166, February 1978,

Eicheldinger, (., "Westinghouse ECCS Evaluation Model, February
1978 Version," WCAP-9220-P-A (Proprietary Version), WCAP-9221-P-
A (Non-Proprietary Version), February 1978,

Eicheldinger, C., "Westinghouse ECCS Evaluation Model -« 1981
Version," WCAP-8220-P-4 (Proprietary Version), WCAP-9221-P-A
(Non-Proprietary Version), 1981, Revision 1,

Letter from T. M, Angerson of Westinghouse tlectric Corporation
to John Stolz of the Nuclear Regulatory Commission, letter
number NS-TMA-1981, November 1, 1978,

Letter from T, M, Anderson of Westinghouse £lectric
Corporation to R, L. Tedesco of the Nuc'ear Regulatory
Commission, letter number NS-TMA-2014, December 11, 1978.

“Westinghouse £CCS Evaluation Mode! Sensitivity Studies,” WCAP-
8341 (Proprietary) and WCAP-8342 (Non-Proprietary), July 1974,

Salvatori, R.. “Westinghouse ECCS - Plant Sensitivity Studies,"
WCAP-8340 (Proprietary) and WCAP-8356 (Non-Proprietary), July
1974, -

Letter from 7. M, Anderson of Westinghouse Electric
Corporation to John Stoiz of the Nuclear Kegulatory Commission,
letter number NS-TMA-2030, January 1979,

Johnson, W. J. , Massie, H. W, and Thompson, C. M.,

“West inghouse ECCS-Four Loop Flant (17x17) Sensitivity Studies,”
WCAP-B565-P~A (Proprietary) and WCAP-8566-A (Non-Propristary),
July 1975,

15.6-49 DRAFT

Q212.80
6

Q212.80
6

Q212.80
DRAFT

Qz12.80
6

DRAFT







29.

30.

3.

32.

33.

S e

CPSES/F SAR

Letter from T, M, Anderson of Westinghouse Electri~
Corporation to Derwood F. Ross, Jr. of the Nuclear Regulatory
Commission, letter number NS5-TMA-Z2354, Uecember 1980

Letter from T, M, Anderson of Westinghouse Electric
Corporation to Denwood F. Ross, Jr. of the Nuclear Regulatory
Commission, letter number NS-TMA-2379, January 1981,

Meyer, P. E., "NOTRUMP, A Noda)l Transient Small Break and
General Network Code,"” WCAP-100079-P-A (Proprietary), and WCAP-
10080-P~A (Non-Proprietary), August 1985.

Ruprecht, S. D., et al, “Westinghouse Smal) Break LOCA ECCS
Evaluation Model Generic Study with the NOTRUMP Code," WCAP-
11145-P-A (Proprietary), and WCAP-11373-A {Non-Proprietary),
October 1986,

Lee, N., et al, "Westinghouse Small Break LOCA ECCS Evaluation

Model using the NOTRUMP Code," WCAP-10054-P-A (Proprietary), and
WCAP-10081-A (Non-Proprietary), August 1985.

15.6-51 Draft Version

URAFT

DRAFT

DRAFT

DRAFT

DRAFT






Large break LUCA

1. DECLG Cp = 1.0

| 2. DECLG Cp = 0.4
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TABLE 15.6-1
(Sheet 2)

Lvent

Begin RCS cooldown
End RCS cooldown

Begin RCS depressurizat.on

End RCS depressurization
Terminate ECCS flow

Start

Reactor trip signal
Safety injection signa)
Accumulator injection
begins

End-of -bypass
End-of -b owdown

Pump injection begins
Bottom of core recovery
Accumulator empty

Start

Reactor trip signal
Safety injectior signal
Accumy lator injection
begins

DECREASE IN REACTOR COOLANT INVENTORY

lime (sec)

1205
1632
1762
1907

0.0
0.793
1.05

12.8

23.49
24.73
26.0%
36.83
47.02

0.0
0.841
1.65

Unit 1 Unit 2 DRAF T
1205 DRAFT
1632 DRAF T
1752 DRAF T
1907 DRAFT
1967 DRAFT

5
- 6
- f
6
- | 6
- 6
- 6
- 3
- 6
- 6
0.0 DRAF T
0.53 DRAFT
1.62 DRAF T
6
19.6 DRAF T

20.4
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DECLG Cp = 0.6

(Maximum S1)

DECLG Cp = 0.6
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TABLE 15.6-1
(Sheet 3)

Lvent

Pump injection begins
End-of -bypass
End-of -b lowdown

Bottom of core recovery
Accumylator empty

Start

Reactor trip signal
Safety injection signal
Accumulator injection
begins

End-of ~bypass

End-of ~blowdown

Pump injection begins
Bottom of core recovery
Accumulator empt -

Start

Reactor trip signal
Safety injection signal
Accumulator injection
begins

End-of -bypass

End-of -blowdown

Pump injection begins

T Bl IR e s

TIME SCQUENCE OF EVENTS FOR INCIDENTS WHICH CAUSE A

Lime (sec)
nit 1 Unit 2
26.65 26.62
33.65 35.73
37.66 35,73
47.68 48,75
56.91 54,08
0.0 0.0
0.815 0.52
1.32 1.3
15.6 15.2
25.52 28.69
28.65 28.69
26.32 26.3
39.07 40.7
49.88 47.8
- 0.0
- 0.63
- 1.3
. 15.0
- 28.69
- 28.69
- 26.3
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4., DECLG Cp = 0.8

Small break LOCA

1.

2 inch

CPSES/F SAR
TABLE 15.6-1
(Sheet 4)

e T T e wem—

T T S

TIME SEQUENCE OF EVENTS FOR INCIDENTS WHICH CAUSE A

DECREASE IN REACTOR COOLANT INVENTORY
fvent lime (sec)
Unit 1 Unit 2
Bottom of core recovery - a0.4
Accumulator enoty - 48.3
Start 0.0 2.0
Reactor trip signa’ 0.802 0.51
Safety injection signal 1.15 1,12
Accumulator injection
begins 13.5 12.6
End-of -bypass 23.12 24,96
End-of -blowdown 25.43 24.96
Pump 17 jection hegins 26.15 26.1
Bottom of core recovery 37.03 36.5
Accumulator empty 47.6% 44.7
Start N/A 0.0
Reactor trip signal N/A 62.9
Safety injestion signal N/A 73.9
Top of core uncovered N/A 2381.2
Accumulator injection
begins N/A N/A
Peak clad temperature
occurs N/A 4062.6
Top of core covered N/A $512.5
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2. 3 inch

3. 4 inch

I N N L e O S

CPSES/F SAR
TABLE 15.6-1
(Sheet 5)

I R W —— p—

TIME SEQUEMCE OF EVENTS FOR INCIDENTS WHICH CAUSE A

DECREASE IN REACTOR COCANT INVENTORY
Lvent Time (sec)
Unit 1 Unit 2

Start 0.0 0.0
Reactor trip signa) 33.1 21.6
Top of core uncovered 622.7 990.5
Accumylator injection

hegins 2594.2 1999.8
Peak clad temperature

accurs 1363.9 1841 .8
Top of core covered 2308.6 3263.9
Stert 0.0 0.0
Reactor trip signa) 20.8 12.7
Top of core uncovered 325 623.5
Accumulator injection

begins 795 B87.6
Peak clad temperature

occurs 836.2 948.0
Top of core covered 848 1342.2
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4,

6 inch

B T S — T R R R

CPSES/F SAR
TABLE 15.6-1
(Sheet 6)

TIME _SEQUENCE OF EVENTS FOR INCIDENTS WHICH CAUSE A

RECREASE IN REACTOR COOLANT INVENTORY

Event

Start

Reactor trip signa’
Top of core uncovered
Accumulator injection
begyins

Pear clad temperature
occurs

Top of core covered

Time (sec)
bnit 1 QUnit 2
0.0 N/A
13.1 N/A
133 N/A
335 N/A
212.6 N/
367.7 N/A
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COMANCHE PEAK S.ES
FINAL SAFETY ANALYSIS REPORT
UNITS 1and 2

Large Break Safety Injection Flow Rate
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