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Docket No. 50-397

Mr. A. Schwencer, Director
Licensing Branch No. 2

Division of Licensing

U.S. Nuclear Regulatory Commission
Washington D.C. 20555 o

Dear Mr. Schwencer:

Subject: NUCLEAR PROJECT NO. 2
RESPONSES TO REACTOR SYSTEMS BRANCH QUESTIONS
AND ODYN ANALYSIS WNP-2 FSAR REWRITE

Reference: Letter, R. L. Tedesco to R. L. Ferguson, "WNP-2 FSAR -
Request for Additional Information", dated June 8, 1981.

Enclosed are sixty (60) copies of responses to the remaining Reactor Systems
Branch questions. The responses to Questions 211.129 and 211.136 are new.
The responses to 211.031 and 211.148 are rewrites of responses previously
submitted to the NRC. The response to 211.209 was also submitted as a part
of the LRG appendix (RSB-3). These responses will be incorporated into the
FSAR 1in Amendment 23.

Also, enclosed are sixty (60) copies of the draft revised FSAR pages as
a result.of the ODYN analysis. These revised pages will also be incorporated
into Amendment 23 to the WNP-2 FSAR.

Very truly yours,

AN

G.UD. Bouchey
Deputy Director, Safety and Security

CDT/ct
Enclosures

cc: R. Auluck - NRC
WS Chin - BPA 00[
R. Feil - NRC-Site 2
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N Page 1 of 4

Q. 211.031

Response:

(5.4.7)

In Table 5.4-3 of the FSAR, you indicate that the-RHR isola-
tion valves MOF008 and MOF009 are closed upon generation of a
signal indicating reactor low water level. + appears that
you have mislabelled these valves in this table as
"recirculation line suction" rather than as "RHR isolation".
Indicate whether this valve isolation sicgnrnal is based on the
same signal as the RHR pump actuation in the low pressure
coolant injection system (LPCI) moée (i.e., a water level
which is 1.0 foot above the active core). If no%, indicate
the water level in the reactor pressure vessel at which the
isolation signal is generated, -neﬁeby isola*ing the RHR suc-
tion valves. ©Show that cooling of the reazctor core can be
maintained assuming a pipe breaX ouiside the containment.
Assuming a pipe break outside contzinment in the RHR system
when the plant is in a shutdown cooling mode, provide the
£ollowing additional information:

a. Identify the systenms available for maintaining

. core coocling.

b. Indicate the maximum discharge rate resulting
from the postulated break a2nd the time interval
available for recovery based on the discharge
rate and its effect on core cooling. ’

c. Identify the alarms available to alert the opera-

‘ tor in the event of such a break and show that
sufficient time is available for operator action
to prevent damage to safety-related systems. *

d. Indicate what recovery procedures are available.
e. TFollowing a postulated break in a moderate energy
line, the single failure criterion should be

applied in the manner discussed in Section 3.6.1

of the Standard Review Plan (SRP) NUREG-75/087,
and in Branch Technical Position APCSB 3-1,
"Protection Against Fostulated Piping Failures In
Fluid Systems Outside Containment!, November 24,
1975, - .

« -
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Insert to Page 211.031-1:

@ Table 5.4-3 has been revised to indicate that the RHR isolation
valves MOFO08 and MOFO009 are the "Shutdown Cooling Suction"
valves.

. FO02 and FO009 isolate at reactor water level 3 which is
174 inches above the top of the active fuel. LPCI is initiated
at reactor water Llevel 1 (Reference FSAR Figure 5.2-6).

The following items respond directly to the items requested above:

a. " should a-pipe
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y
failure occur, outside the containment, in the
RHR system when the plant is in shutdown cooling,
acceptable core cooling would be achieved by the
core cooling systems. The following core cooling
systems would be available to maintain core
cooling when applying SRP 3.6.1 and BT APCSB
3-1:

- If the single active failure is HPCS the
following are available: LPCS + 2 LPCI.+ A0S ;

- If the single'active failure is LPCS the =
following are available: HPCS + 2 L®CI, + A0S
- If the single active fa{lure is LPCI (not shut-
down cooling loop) the following are available:
D -
HPCS + LPCS + 1 LECI\#~ A0S,

<

<£le b: The maximum discharge resulting from the largest ’

crack in the RHR piping outside containment is

determined using the guidelines in BTP MEB 2-1

for moderate energy piping. The maximum dis-

charge rate is estimated to be 1000 gpm (to be

confirmed later in the ongoing pipe break and

missile study). This is based upon a pipe break C;?
in the pump discharge piping (18" Schedule 30) at s
the pump discharge flange, normal water level in - -
the reactor during shutdown cooling (approxi- )
mately 50 inches below the steam line nozzles),

reactor pressure of 135 psig, and the RHR pump.

running at 7450 gpm (normal shutdown flow). <~See

"c" below for_ the time interval available ﬁégi,——f —
recovery. The flow rate used in the Ladalle analysis referenced-
in _part a) _of this response was 1443 gpm. ‘A_’,,//

The following alarms are available t©o the ODera=
tor in the event of a pipe break in the shutdown
cooling line outside containment.

l. Low reactor water level alarm (Level 4, 198.7
inches above active fuel).

2. Low reactor water level (Level 3) to scram
and isolate MOF008 and MOF009.

3. Equipment area high teméerature (Class 1E) to
isolate MOF008 and MOF009.

4. High flow rate in the shutdown cooling suc-
tion line to isolate MOF008 and MOF009 (Class
1E). ) ’

211.031-2 .
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Inszrt to Pzge 2171.031-2:. o

A special znalysis for LaSalle was made of a hypothesized crack
in the RHR suction line outside o7 primary containment during
operation in the shutdown cooling mode. This analysis was
performed with the standard GE LOCA models. For this event the
realistic or actual system conditions are as follows.

No Lich pressure systens are available for water dinventory
restoraticn, i.2., no fTeedwater, no CRD flow, no HPCS, and no
RCIC, but the reactor water lLevel is at normal elevation at
the start of this event. Vessel pressure is less than 150
psie anc the MSIVs are closed at the start of this event. The
deczy hezt is apgrcximately 14 of rated power, ji.e., approximately
4 heurs have elapsed subsecuent tc reactor scram cr shutdown.
*
For a conssrvetive solution to this hypccheticzl event, the follow-
ing sequencze of events znd conditions were assumed to exist
or ensue from the hypothesized crack in the sucticn line:
a. Crack occurs in the RHR Line; water lLevel decreases to reactor
vessel level 3; then the RHR isolation commences and is
completed 40 secsnds Later. )

b. Systenm pressure rises as a result of the isolation tc where
the vessel pressure reaches the SRV setpoint thus causing
them to open, blowdown, and reclose.

c. Inventory depletion results from blocdown and from Leakage
out c¢f the cracksd Lline.

d. The c¢perator manually actuatés ADS to reduce vessel pressure
to where the low pressure ECCSs can replenish the water
inventory.

e. Water level is restcred to within normal limits to protect
‘ the core Trom over .tenperature. )
Results are presented in Figures 211.031-1 through 211.031-4

for a2 bounding calculation of this event. The standard Appendix
K a2ssumptions were used along with these conservative initial
concitions:

a. The tining index was started st the RHR isolation (when
Level 3 was zttained) to neglect the time for the level
to fall from normal water level to level 3 (about 2 minutes).

b. An initial pressure of 1055 psia was assumed to neglect
the pressure rise time from the 150 psia (pressure permissive
for shutdown cooling) upon completion of RER isolation to the
1055 pressure attainment. This results in increased mass
loss during the 40 second isolation period due to greater
driving pressure. It also decreases the time increment needed
for pressure to attzin the relief valve setpoint.




.

Insert to Page 21%.031-2 (Continued):

¢c. The analysis assumes that scram occurs coincident with

the start of the timing instead of & hours earlier. 'This
assumption maximizes the peak clad temperature and steam

production during the transient thus driving more fluid
from the vessel and prolonging the blowdown phase.

de Only one LPCS and one LPCI loop were assumed to be

available throughout the event. Operator action does not

include possible diversion, of the other two LPCI Lloops
from the RHR mode.

e. The crack area used in the analysis is defined consistently
with the MEB 3-1 guidance Tor crack size. This crack area

is consistent with FSAR postulates.

)

Results from this conservative analysis who that more than 20

minutes are available for the operator to depressur1ze the
vessel. Once the system pressure is below the LPCI or LPCS
shutoff head, the reactor water level is restored to normal
limits very rapidly. The nax1num clad temperature is much
less than the arb1‘rary 2200°F Limitation.

The RHR system is a low pressure system, and all of the piping
outside of the primary coolant pressure boundary is classified

as "mocderate energy"” piping and, according to BTP MEB 3-1.
cracks (i.e., not breaks) are considered in moderate energy

piping. Reactor vessel pressure must be decreased to below 135

psig before the RHR system can be connected to the reactor
vessel.
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b

5. Reactor builéinc Zloor drain sump level for
leakage rates greater than 50 gpm.

6. Reactor building £loor drain leakage rate
alaxm (5 gpr).

7. ECCS pumz room flocd level instrumentation
(Class 1E), installed to detect passive
failures in the BECCS post-LOCA (Reference
response to FSAR Question 212.003).

Notwithstanding these zlarms, however, only about
13,000 gallons of water will spill out of the break
be;ore the reactor water level drops from the
acrmal shutéown coolinc level to Level 3, auto-

- matically closing MOF0G8 and MOF009 and isolating

the break. No single active failure can prevent
isolation of the break. -B&f*ag—the—trme—ef—the—
Bipe—break —H2ES—eni—REIE—will—net—auteonaticatty—
dnieiaker—beosuse—their—initiation—signal—(beve:
JL+—ts—ubo&e—~e—*ﬂeaés—bewew—&ove&—a———4¥Ha}——Qe§n
iate—becauce—the—re—
ac*cr—p&eeee&e—+¥la—psag—ﬂax&nam—du;&ng—shqu
-éeﬁn—eee%&ag+—~c—cee-%ew—te—eaefabe—hhe—ﬁere
Lpxbine,

for the largest pidbe break (1000 gpm), which can
only occur in the RHR & or B pump rooms, the
flood level resuliting from 13,000 gallons will
not affect operation of either RHR pump A or B.
In addition, the £looding would only affect the
room in which the pipe break occurred because of
the watertight integrity of the RHR A and B pump
rooms. Therefore, no operator action is required
to protect these pumps.

Pipe breaks in the RHR shutdown cooling mode
which can affect other ECCS systems (LPCS, HPCS
or RHRC) via flooding through the floor drain
piping in the upper portions of the reactor
building will have flooding rates less than 1000
gpm because they will be higher in the building
(less static head), have less driving head due to
friction losses, and smaller crack sizes (smaller
diameter pipe). Thesz pipe breaks in the upper
portion of the reactor building will be imme-
dlately detecteé by the high flow (5 gpm) alarms
in the floor dreain downcomer piping. Regaroless
of what the pipe break discharge rate is, the
flood level resulting from 13,000 gallons is not
capable of affecting the operation of the LPCS,

211.031-3
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HPCS or RHRC pumps, assuming all of the water is
spilled into each pump room. Again, no operator
action is required to protect these pumps.

It shoulé be noted that the environmental effects

(pressure, temperature and humidity) of pipe

...breaks during shutdown cooling are being

adéressed by ongoing pipe break and missile

study. %Lﬁ- »

————Co;e—csoiiag—is—no:—a—eeaee%nw——s&éééeéeﬁt—i@ﬁﬁf’//’
N\\\\eguipment rem

ains Zunctional to automatically
kedp~the core covered at 2ll times. _Tné cold
shutdowﬁ\p(ggedure, i.e., containmeiit heat remo-
val, needs to~—be resumed. if-tRe pipe break
disables the comﬁcn\ghg;doﬁﬁ cooldown suction

line, cold shutaowQ/cah\bgHEZiumed by the alter-
nate shutdown cooldown pat iscussed in 15.2.9.

- . P . .
I£ the plgg/break in the shutdo cooldown line
is GOﬁgsfream of the F006 valve, normal\igutdown
cooldown can be resumed using the redunda t\§§§
<Huetdown—loon ~

s |
-y
-

Tor application of single failure criteria, see

"a" above.

211.031-4
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Insert to Page 21%.031-4:

d.

If a2 break should occur in one RHR shutdown cooling loop
cutside containment during shutdown, the following action
is taken upon detection.and isolation. The main steam iso-
l'ation valves will be reopened and reactor excess steam
will blow down to the main condenser until the shutdown
cooling process via the other RHR loop is established.

The redundant shutdown cooling loop components are also
not a2ssumed to fail under the cited NRC requirements of
BTF APCSP 3-1. ‘

If the pipe crack should occur in the common manifold
sugolying both redundant Loops, the isolation mechanism

is the same as before, but recovery would require reversion
to the alternate shutdown configuration discussed in
15.2.9. In this configuration, vessel water is circulated
from the suppression pool through the RHR heat exchanger to
the vessel with return to the suppression pool via the ADS
discharge lines.
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Q. 211.129
(4.6)

The standby liquid control system and the recirculation flow
control system are reactivity control systems. Address or
reference these systems in Section 4.6 and address all require-
ments of Standard Review Plan 4.6.

Response:

The recirculation flow control system 'is evaluated aga1nst
the general design c¢riteria as follows:

a. Criteria 20, 21, 23 and 25: Criteria 20, 21, 23 and 25 are
applicable to protection systems only. The recirculation
tlow control system is a reactivity control system but is
not a protection system.

b. Criterion 26: The recirculation flow control system is
the second reactivity control system required by this
criterion. The requirements of this criterion.do not
apply within the system ditself.

c. Criterion 27: The recircutation flow control system is
not intended to control reactivity following an accident.
Consequently, this criterion does not apply.

«

>

d. Criterion 28: The transient analyses in Chapter 15 evaluate
the consequences of reactivity events involving changes in
reactor coolant temperature and pressure a2nd cold water
addition. The results of these analyses indicate that none
of these postulated events causes damage to the reactor
coolant pressure boundary. 1In addition, the integrity
of the core, its support structures and other. reactor
pressure vessel internals are maintained so that the
capability to cool the'core is assured.

The -evaluations with respect to general des1gn criteria of the
standby liquid control system can be found in Section 9.3.5.%

The first paragraph of Section 4.6 has been replaced with the
following®®

- "Functional design of the control rod drive system (CRD)
js discussed below. Functional designs of the recirculation
flow control system and standby Lliquid control system are
described in Sections 5.4.1 and 9.3.5, respectively.

*Revised draft FSAR pages attached
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TABLE 5.4-3
RCD3 DUMP 2ND VALVE DESCRIDTION®

o WND-2 AMINDMENT ¥O. 4

Active/ Reference
Location Inzctive Valve No. . Figure
Valve Desczintion
BER Vessel
In Acktive 2127041 5.4~12a and b
Active 2122042 5.4~13a ané »
Inachkive =127111 5.4-13a and >
PE¥R/Pecir- Active 127050 5.4-13a and b
culation E122099 5.4-132 ané b
Line In
Active 2127053 5.4~13a and b
Inactive =127112 5.4~13a and b
Eead Spray Active 212r019 5.4-13a and b
Active 127023 . 5.4=-132 and >
Lre . S=fmese~  Rctive £127009 5.4-13a2 and b
SLYTDOWN ctooe—tinae Ackive  E127008 5.4-13a and b
&-’"’N@ Suction Inackive 2127113 5.4=13a and b
RCIC Active 517064 5.4-%a and b
Vessel Out Active 2517063 5.4-92 and b
Active =51r076 5.4-9%a and b
Active ES517008 5.4-9a and
{Nuclear Inactive B22T001 5.1-=3c
Boiler)
Reactor
Vessel EHead . .
Inzactive 3227002 5.1-3c
Inactive 3227005 5.1-3c
Feedwater 2Active 3227010 5.1-3c
in Inactive 5227011 5.1-3¢
Active 322F032 5.1-3c
Active B22F063 5.1-3c
*Ssafety Active 322r013 5.1-3c .
Relief ) q ’

*In addition to the process valves listed herein, there are

instrument test connections, drxazin valves and sampling valves

less than one inch nominzl size within the RC2B. Refer to
0 £igures in 3.2 for their.locations.

5.4-57
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4.6 FUNCTIONZT

v

DESIGH OF RIACTIVITY CONTROL SVYSTEMS

Thes=reack
control =

initizl core,

S1 o (ST 1%} ;:3

4.6.1 INFOR:

4.6.1.1.1.1.2

The control x
-

the control

cam L

stems consist of cenirol roés

amAs
.ezen;azi “°‘c_“vmxw-w*ﬂf"37—~3;—;%e
m

\rw/oa \-—

ané the siandov Ticaid CORLYEMUsustems, .The
cescribed in $.3.5. *

W AT

-a—-s

rol Rod Drive System Design

ION POXR TEZ CRD SYSTEM

ive mechanical Svsiam meets the following .

The design provices Zeor & iciently repid
control rod inessrticn that no fuel cdamage re-
stits from any abnormal operating transient.

The
o

desicn Inciuces positioning devices, each
'nich *rdivid'ally supports ané positions

& contrxocl rod.

ty

1

ach

a

pcsitioning device:

Prevents its conirol x xr i
withérawal as & result of a single mal-
functiocn.

Is indivicdualily cperated so that a fzilure

in .cne positioning cdevice does not allect

the operation of any other positioning cdevice.
Is individuvzlly energized when rapidé control
rod insexticn (scram) is signeled so that
failure of power sources external to the
positioning édevice cdoes not prevent cther
positicning éevices' control rods Ifrcm being
inserted. - ‘

Power Generztion Desicn Basis

vstenm drive desicn provides feor vositioning
tc corntrol power generation in the ccre.
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Functional design of the control rod drive system (CRD) is

discussed below. Functional designs of the recirculation
< flow control system and standby tigquid control system are

described in Sections 5.4.1 and 9.3.5, respectively.
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Event 53 - Reactor Shutdown and Cooldown Without Control Rods

@. 211.136
(4.6.2)

+

Identify the specific common mode failure analysis and pro-
tection from common mode failures referenced in Section 15A
by Sections 4.6.2.1 and 4.6.2.2, respectively.

Response:

Section 15A is the Plant Nuclear Safety Operational Analysis
(NSOA). This analysis provides analytically determinable
Limnits on the consequences of different classifications of
plant events i.e., expected operational transients; unexpected
operational transients, and is thus an event~consequence
oriented evaluation.

satisfies the requirements of Regulatory Guide 1.70 for
Sections 4.6.2.1 and 4.6.2.2 respectively. In Section 15A,
this event is discussed on page 15.A.6-36. .

In addition, the scram discharge volume system has been evalu-

ated (as requested in Question 010.041) against the criteria

enumerated in the Generic Safety Evaluation report "BWR Scram

Discharge System", dated December 1, 1980. With incorporation

of the syster modification described in the response to

question 010.041, the scram discharge volume system was found -
to be in full compliance with the SER.
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omponent in the SLC system and the fact that nuclear systen
coo;ccwn takes several hours while liquid control solution
lnjeculon takes apnroxzmatel two hours. Sznce this probabil-~
ity is small, considerable time is available for repairing
and restoring the SLC system to an opereble condition.while
reactor operation continues. Assurance that ‘the system will
still £fulfill its function during repairs is obtained by -
demonstrating operation of the operable pump.

The SLC system is evaluated acainst the applicable General
Design Criteria as follows:

Crite:ion 2 . .

>

The SLC system is located in the area outside of the primary
containment and below the refuel*ng floor In this location,
it is protected by walls from external natural phenomena
such as earthguakes, ornadoes, hurricanes and floods and
also from the effects of internal postulated accident events.

Criterion 4:

The SLC system is desicnedé for the expected environment in
the compartment in which it is located. In this compar tment,
it is not subject to the conditions postulated in this crit-
erion such as nzss*les, whipping pipes, and discharging
£luids. .
a 20, zl, 23 ad Z2S
Crlte*leplzr.
TrHEse, cLIilalss arte
IO ARk S anpl;cab‘e to protection systems only. The
LC system *sgd;react vity control system and is evaluated

\

bocL -P f"‘a’"cz.nsc Criterion 29 (see below).

Reoc M\{y (,w-m -b
po,SrCMS.

*2627 22 od 29
Criterion 26: b

o 0’_,,{ U jm'. Yo Nocmaf.
;he SLC system is ths:seegﬁd reactivity control system e

STEG-DYy=tnESositsEion. The reguirements of' this criterion
© not apply to the SLC systen.

(e T

h

0

&
Yo de ey - gu_M-
riterion 27: E sLC o4
hi

>
-

criterion is @h& applicable/ See the General Design
eria Section for discussion of combined capability.
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Resolve the following items in Table 15.0-2:

a)

b)

c)

d)

e)

Modify the values of vessel level trip to agree with the
values specified in Figures 5.2-6 and 5.3-2 (item 29).

Specify the maximum percent relieving cépacity assumed in
Chapter 15 for each mode of SRV actuation (items 25 and
28) . . ,

Provide the following information concerning the high
flux trip setpoint used as input to the REDY model (item
29):

1) Explain why the high flux trip setpoint should not be
increased to 122% NBR prior to multiplication by the
thermal-power correction factor of 1.043 to account for
the setpoint plus calibration error, instrument accuracy-
and transient overshoot specified in Table 7.2-4.

2) Explain why the thermal-power correction factor is
applied to the high flux trip setpoint useg in the
REDY model.

Provide the following information concerning the APRM thermal

'trip sgtpoinf used a2s input to the REDY model (item 30):

1) Specify the highest flow-rated trip setpoint to be
given in the Technical Specifications and how this
value is obtained. ’

2) 1Is the 122.03 NBR setpoint equal to the setpoint to be
specified in step d-(1) times the thermal power factor
of 1.043 specified in step ¢ (1)7?

Table 15.0-2 does not contain all of the input parameters

used in the REDY computer code. For each transient and

accident analyzed in Chapter 15, provide the following:

1) A Llist of all input parameters.

2) Justification that the input parameters are conservative.
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Response:

ad

b)

The water level setpoints specified in Figures 5.2-6 and
5.3-2 are consistent with those values specified in item

- 29 of Table 15.0-2. The -apparent discrepancy is due to the

different elevation levél each table is referenced to.

Water Level - ° ‘ Elevation Above
. Setpoints In Reference To . Reactor Vessel Zero
Figure 5.2-6 Water level instrumentation 527.5 in.
zero .
Figure 5.3-2 Reactor vessel zero 0 -
Table 15.0-2 Bottom of steam separator 514.0 in.
skirt

However, for the purpose of consistency and clarity, Table
15.0-2 has been revised to the same reference point as
Figure 5.2-6 (bottom of the steam dryer skirt).

. The maxinum relieving capacity for each mode of SRV 'actuation

assumed in Chapter 15 are:

Relief valve capacities’ 81106 psig is 101.8% NBR
Safety valve cpaacities 31213 psig is 111.5% NBR

®

These values have been added to item 22'0of Table 15.0-2.

. 1) The high flux setpoint shown in Table 7.2-4 is incorrect

and a text correction is currently underway to nake
Table'7.2-4 consistent with Plant Technical Spec1f1cat1ons.
A correct Llist of setpoint specifications will be found
in Table 2.2.1~1 of .Chapter 16 when the WNP-2 Technical
Specifications are completed. In the Llist, the trip
 setpoint column in Table 2.2.1-1 of Chapter 16 will
correspond to the setpoint column in Table 7.2-4, and”
similarly the allowable values column to the setpoint +
instrument drift column. The neutron flux (run model)
shown in the new list is 120% of rated power that dincludes
instrument drift. After accounting for calibration error
and instrumentation inaccuracy, this setpoint totated
121%4 of rated thermal power. Item 27 of Table 15.0-2
has been corrected as follows:

High Flux Trip % NBR Analysis Setpoint (121 x 1.043),
" %4 NBR = 126.20
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A change in this high flux trip setpoint would cause
no impact on transient results since for each transient.
analyzed in Chapter 15, the reactor was tripped by

the direct scram prior to the high flux setpoint be1ng
reached. - "

2) The thermal power multiplier (RST) is used to give a
conservative margin that is proportional to the core
power.

d) 1) The maximum flow related trip setpoint given in Technical
Specification will be 115.5% of rated thermal power
(Table 2.2.1~-1 of Chapter 16Y. This value is obtained
by adding 2% instrument drift to the maximum nominal
trip setpoint of 113.5%. The satety limit setpoint
used in the FSAR analysis 'is 117%., which also includes
7instrument inaccuracy and calibration error.

2) Yes, the 122.03% NBR setpo1n€ is calculated from multiplying
the thermal power factor of 1.043 with the 117% safety
Limit as discussed in d)1) above. .

e) 1) Table 15.0-2 was selected and provided to show the P
principal parameters related to the transient analysis. }
Providing a completeé Listing of inputs would be impractical.
If some particular area of input is of special interest
it can be provided upon specific request. .

2) Parameters in which variation might have significant
effect on ‘the transient result were selected conservatively
to bound the design values with uncertainty allowance.

The letter, R. H. Buchholz (GE) to P. S. Check (NRC)., ‘dated
September 5, 1980, "Response to MRC Request for Information on
ODYN Computer Model",.list the input parameters of ODYN. These
parameters coupled with Table 15.0-2 should enable the review for
conservatism of REDY to be completed. REDY and ODYN have as
input .parameters much the same values. Qualification of the REDY
computer code is documented in NEDO-10802.
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TABLE 15.0~2 -~ (Continued)

A 54? ODY

17. Void Coefficient (-)¢/% Rated Voids

Nominal EOC-1 7.48 > 4E

anzlysis Data for Power

Increase Events 12.70 A ¥ *

Analysis Data for Power )

Decrease Events 7.065 _ s o
18, Core Average Rated Void .

Fraction, % 41.32 4137
19, Scram Reactivity, $Ak )

Analysis Data Figure 15.0-2 XF .

X 20. Control Roé Drive Speed, )
; Position versus time . Figure 15.0-2 Fg 1507 =
: 2l. Jet Pump Ratio, M ) 2.41 ~¥/

22, SaZety/Relief Valve Capacity, % NBR,
) o e B, 2%, 3] < ll3l_.&
, 7; -t wd D o )
L Manufacturer. Crosby . Cros 4
:g_ Quantity Installed 18 . |
23. Relief Function Delay, seconds ' 0.4 o V
24. Relief Function Response, seconds 0.1 0',
25. Set Points for Safety/Relief Valves '
Safety Function, psig 1177, 1187, 1197, /7, 1E7
- 1207, 1217 N3, 130
g ’>i7
Relief Functifm, psig - 1091, 1101, 1111, not, 1174,
1121, 1131 Yy at, 113,
26, Number of Valve Groupings Simulated : /%6
\ Safety Function, No. 5 ' g
\ Relief Function, No. “ 5 3
\
\ 27. Hich Flux Trip, % NBR
) Enalysis set point (120 x 1.043
4 I ( ), G
$ NBR : 32516~ /2G- A
Safety valve capacity o 111.5 111.5
. : .8
Relief valve capacity 101.8 101

15.0-19
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TABLE 15.0-2 {Continued)

_ REOT oY/
28. &igh Pressure Scram Set Point, psig 1071 /oo /
Inckes '
29. Vessel Level Trips, eget Above
Dryer )
Separater Skirt Bottom
Level 8 - (L8), feet . 5-750 s5.5" 54,5
Level 4 - (L&), feet- o 3956 3/.5 2157
Level 3 - (L3), £eet : 236+ sa2.5 " Ja 5t
Level 2 - (L2), feet— —r2sosr ae” () 3¢ ‘"

30. APRY Thermal Trip
Set Point, % NBR @ 100% core flow 122,030

31. =Recirculation Pump Trip Delay, ‘
Seconds 0.140

32, ?Pecirculation Pump Trip Inertia
time constant for analysis,
seconds¥* 6

% See Table /S.0-3.

w3t aYel 7074 Ua/ac'-:f ar<e Ca/ea.é?{O/ & ;Z,,'\ 74( . =
fAO/ 0'5[ CyC'/C / Con c/,.vz/:,/\. ’ < COO/e

k¥ * The inertia time constant is:defined by :the expression:

271 Jon
t= —E—E——— ; Where t = inertia time constant (Sec).
© Jo = 'pump motor inertia (1b-££2),
n = rated pump speed (rps).
g = gravitational constant (St/sec?).

To = pump shaft torque (1b-ft).

15.0-20 _
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(5.2.2)
(6.3

Provide assurance that your relief{ valve design is qualified
(including testing after being subjected to an environment
representative of an extended time period at normal operating
conditions) to support your assumption that six of the seven
ADS valves will operate. A quaatitative history of safety/
relief valve operation, including similar valves in other
plants, should be included in this evaluation.

Response:

Presently valves of a similar but earlier design are installed "
and have been operated in Chinshan 1 and 2 and two SRVs of a
modified design are in Browns Ferry 3. No unsatisfactory
performance has been experienced on the modified design. A

spare 'SRV of the earlier design, which was installed,into

Chinshan 1 and 2 was reported to have failed to fully reclose

atter a relief operation. The Chinshan 1 SRV did reclose

with no Turther anomlies noted. A question exists as to

whether gross leakage due to foreign material existed or if

in fact the SRV did not fully reclose. A direct means of" -
determining-SRV..position was-.not.-Usedie-&.Chinshan 2.:SRV. i vhuc o i cee —.
failed to reclose but did reclose fully after depressurizing

the air inlet supply source. The failure to reclose has been
attributed to a faulty solenoid and air valve assembly. The

design of the SRVs to be installed into Hanford 2 are a

modified version of those installed in Chinshan 1 and 2.

!
|
Q. 211.209 , .

The response to Question 211.051 contains additional infor-
mation related to the qualification of Crosby valves.
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MARLE 4.4-% (continued)

General Oweraiing Conditiens

Average heat Zlux,
Btu/hrxr-sqg ft

Desicn operating minimum
critical power ratio (MC2R)

Core inlet enthalpy at 420°7

FEWY, 3tu/lb ‘
Core inlet temperature, at

420°r ©FwT, oF

Core maximum exit voids withi
assemitliesg, $

Core average void £fraction,
active coolant

Maximum £fuel temperature, Oz

“Active coolant flow area cer

assembly, in.2 (BOL)

Core average inlet velocity,
£t /sec

Maximum inlet velocity,
£t/sec

Total core pressure Eérop,
psi

Core support plate pressure
drop, psi

Average orifice pressure drop
Centxal region, psi
Peripheral zegion, psi

Maximun channel pressure
loading, psi

. 4.4-35

®

AMENDMENT NO. 1
July 1978

Page 2 of 2

145,100

1.24(see TABLE
/5.0-2)

527.5

533

76.0

= 0.418
3,435.0

15.824
6.88
7.28
24.74
20.32

6.03
l6.54

13.28
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b. The rated capacity of the pressure relieving
devices axre sufficient to prevent a rise in
pressure within the protected vessel of more
than 110% of the design pressure (1.1 x 1250

© psig = 1375 psig) for the following events:
(1) generator load rejection
(2) turbine trip
(3) loss of condenser vacuum
'(4) turbine trip without bypass - low power
(5) closure of all main steam isolation valves
(6) pressure regulator failure - fail open
(7) loss of auxiliary power
(8) feedwater controller failure - maximum flow

c. Full account is taken of the pressure drop on
both the inlet and discharge sides of the
valves. All combination safety/relief valves
discharge into the suppression pool through a
discharge pipe from each valve which is de-
signed to achieve sonic flow conditions through

the valve, thus providing flow independence from

discharge piping losses.

Table 5.2~7 lists the systems which could initiate during
the design basis overpressure event.

5.2.2.2 Design Evaluation

5.2.2,.2.1 Method of Analysis

To design the pressure protection for the nuclear boiler
system, extensive analytical models representing all essen-
tial dynamic characteristics of the system are simulated on
a large computing facility. These models include the hydro-
dynamics of the flow loop, the reactor kineticsY, the thermal
characteristics of the fuel and its transfer of heat to the
coolant, and all the principal controller features, such as
feedwater flow, recirculation £low, reactor water level,
pressure, and load demand. These are represented with all
their principal nonlinear features in models that have
evolved through extensive experience and favorable compari-
son of analysis with actual BWR test data.

s +he _arx o
A detailed description of &his modelSr%Ldocumented in licen-
sing topical report NEDO-10802 (5.2.6, Ref. 5.2-1l. safety/

relief valves are simulated in the nonlinear repreésentation,

5.2=5 and NEDO zws—y‘
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and the models thereby allowy full investigation-of the
various valve response times, valve capacities, and actuation
setpoints that are available in applicable hardware systems.

The typical capacity characteristic as modeled is represented

in Figure 5.2-2 for the spring mode of operation. The assoc-

lated turbine bypass, turbine control valve, and main steam
isolation valve characteristics are also simulated in the
models )

?.2.2.2.2 System Design

A parametric study was conducted to determine the required
steam flow capacity of the safety/relief valves based on the
following assumptions. -

5.2.2.2.2.1 Operating Conditions .
P g Jod.25x .

a. operating power - 3467 MWt (164=2% of
Juclear boiler rated power)y —REDY

am

b. vessel come pressure - 1020 psig, and

c. steamflow - 14.98 x 105 1b/nr.
(105% of nuclear boiler rated steam flow)

These conditions are the most severe because the maximum
stored enexgy exists at these conditions. At lower power
conditions the transients would be less severe. - »

5.2.2.2.2.2 Transients

The overpressure protection system must accommodate the most
severe pressurization transient. There are two major trans-

ients, the closure of all main steam isolation valv nd a
turbine-generator trip with a coincident cless=edof the ~—~Ta:luve
turbine steam bypass system valves, that represent the most
severe aknormal operational transients resulting in a nuclear
systen pressure rise. The evaluation of transient behavior
with final plant configuration has shown that the isolation
valve closure is slightly more severe when credit is taken
only for indirect derived scrams; therefore, it is used as
the overpressure protection basis event and shown in Figure
5.2-1, Table 5.2~-10 lists the sequence of events of the
various systems assumed to operate during the main steam line
Y 4§ 1 Y 3 - A

isolation closure with £lux scram eventg'REDY:SEE Fiqwe 52-3
5.2..2.2.2.3 Scram EODYA)-' SEE Flawre S.2-la
a. scram reactivity curve - FEigure 5.2-3- and

b. control rod drive scram motion - Figure 5.2-3

5.2.2.2.2.4 Safety/Relief Valve Transient Analysis
‘ Specifications d
/

¥

!

a. Valve groups: "
Spring-action safety mode -~ 5 groups
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o WNP-2 " AMENDMENT NO. 11
Y September 1980

b. Pressure setpoint (maximum safety ;imit):
Spring-action safety mode - 1177 - 1217 psig

The setpoints are assumed at a conservatively high level above
the nominal setpoints. This is to account for initial set-
point errors anﬂd any instrument setpoint drift that might
occur during operation. Typically assumed setpoints in the
analysis are 1 to 2% above the actual nominal setpoints. High
conservative safety/relief valve response characteristics are
also assumed. '

5.2.2.2.2.5 Safety Valve Capacity

Sizing of the safety valve capacity is based on establishing
an adequate margin from the peak vessel pressure to the vessel
code limit (1375 psig) in response to the reference transients
in 5.2.2.2.2.2. ’

5.2.2.2.3 Evaluation of Restults
5.2.2.2.3.1 Safety Valve Capacity

The required safety/relief valve capacity is determined by
analyzing the pressure rise from a MSIV closure with flux
scram transient. The plant is assumed to be operting at the
turbine~generator design conditions at a maximum vessel dome
pressure of 1020 psig. The analysis hypothetically assumes
the failure of the direct isolation valve position scram. The
reactor is shutdown by the backup, indirect, high neutron £lux
scram. For the analysis, the spring-action safety setpoints
dre to be in the range of 1177 to 1217 psig. The—an=iysss
indicate§ that the design valve capacity is capable of main-
taining adequate margin below the peak ASME code allowable
pressure in the nuclear system (1375 ‘psig). Figure 5.2-/ 41
shows curves* produced b?’:éée—analysigk The sequence of &vents
in Table 5.2-104ass: ip-—-thic—amalycis—was investigated to

//f"__ﬁéet code requirements and to evaluate| the pressure relief

4 system exclusively. <&+ ;

Under the General Requirements for Protection Against Over-
pressure as given in Section III of the ASME Boiler and

) Pressure Vessel Code, credit can be allowed for a scram £rom
.ithe reactor protection system. In addition, credit is also
!taken for the protective circuits which are indirectly de-
rived when determining the required safety/relief valve
capacity. The back-up reactor high neutron f£lux scram is
conservatively applied as a design basis in'determining the
reqguired capcity of the pressure relieving dual purpose
§safety/relief valves. Application of the direct position
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15.0.3.2.1.3 Single Active Component Failure or Single
Operator Errxor Analysis

a. The undesired action or maloperation of a
single active component, or g

b. Any single operator error where‘operator errors
are defined as in 15.0.3.2.1.2.

15.0.3.3 Core and System Performance
15.0.3.3.1 Introduction

The various fuel failure mechanisms are cdescribed in 4.4,
"Thermal and Hydraulic Design". 2xvoidance of unacceptable
safety limits 1 and 2 (4.4.1.4) for incidents of moderate
frequency is verified statistically with consideration given
to date, calculation, manufacturing, and operating uncertain-
ties. An acceptable criterion was determined to be that 99.9%
of the fuel rods in the core would not be expected to exper-
ience boiling transition (see GETAB Reference 15.0-2). This
criterion is met by demonstrating that incidents of moderate
frequency do not result in a minimum critical power ratio

(MCPR) less than 1.06. |Th§ reactar s 4-state CPR operat- ' «—TASERT
1

a
i imit is\derivea by\d engin;ng hé d
the modt zQEE}Zé&;; ‘g%i tne% eveg& :
MCPR \Gécrbdses/an xre not revidwed in dep h&pt

The MCZ?R during significant abnormal events is calculaced -
using a transient.core heat transfer analysis computer pro-
gram. The computer program is based on a multi-node, single
channel thermal-hydraulic model which regquires simultaneous
solution of the partial diZferential ecquations for the con-
sexvation of mass, energy, and momentum in the bundle, and
which accounts for axial variation in power generation. The
primary inputs to the model include a physical description of
the bundle, and channel inlet flow and enthalpy, pressure

and power generation as functions of time.

.
.
i
.

A detailed description of the analytical model mav _be found , ook
in Apvendix C of Reference 15.0-2. [The,initial egitio K
ax; ﬁ
|

[assumed\ for| all fuAl cower tnanshent. qu 1437Y
" tha tgélﬁuLgié is bpekat éztgf%fgy/ hg‘ifﬁeas/ e
it A13 ) _bhdVatd/t

i
£1n ! . ai&é n
‘tionVratd 11 A ks &L He ey 1imit M .04

1500-8
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L

INSERT B

$e§?raination of the steady-state operating 1imit is accomplished as
ollows: ‘ :

1) The change in the critical power ratio (ACPR) which would result -in
the safety limit CPR (3.06) being reachad, {s calcuiated for each
event. These values are shown in Teble 15.0-1.

2). The ACPR value is then addﬁd to the safety Timit CPR value (1.06)
to result in the event based MCPR except for events whose ACPR is
calculated using ODYN. ) ,

3) For events whose ACPR is determined by 0DYN (all rzpid pres-
surization events) the event based MCPR is determined in conjunction
with correction factors, the ACPR and tha safaty limit CPR. These
correction factors are explained in detail in Section 3/4.2.3 of
the Technical Specifications.

These results are given in Table 15.0-3 and Figure 15.0-3 for the
limiting transients.

“The operating limit HCPR {s the maximum value of the

. event MCPRs calculated from the transient analysis. The maximum

calculated transient MCPR is depicted by the solid line in Figure 15.0-3.
Maintaining the CPR operating limit at or above this operating limit

—_assures that the safety 1imit CPR of 1.06 is never violated.

r/626
2/4/81






TAULE 15,0~}

RESULTS SUMMARY OF TRANSIENT EVENTS APPLICABLE TO \4iP-2

Haxlmun Duration of
Coro Dlowdown
Avorago Dura-
Haximim  Surlaca the of tlon
. Maximum Maxlmum  Maxlmum Stoam lloat Valvos of
Para- tloutron Domo Vossol Lino Flux Hh'nm* 1st Dlow-
graph  Flguro Flux Prossure Prossuroe Prossure Iof Acr Froquoncz Blow-  down
.0, 1.0, Doscription £ HOR psiq psiq pslq Inltlal - Catogory* down s0C
15.1 DECREASE 1 CORE
COOLANT TEMPERATURE
15.1.1 15.1=2 Loss of Foudwator :
Hoator, Manual Flow o/6
Conirol 124,2 1030 1070 1001 117.1 ~tx08- a
15.1.2 15.1~3 Foodwator Cnti Fall- /{¢_3 “"é nrr Uo Zog.7 0.08Q0) N ;.Z\>.20
. uro, Max QJomand 41640~ 4 20~ H24 Ho.6 14+09 a S 1: 2 A9y
15.1.3 15.1-4 Prossure Rogulator
Fall-Opon 104.3 1098 11 1097 100.1  >irto*r” 2 6.4
¥
15.1.4 Inadvortont Oponing <0%
of Safoty or Ho-
Ilef Valvo _ SEE TEXT a
: 15.1.6 IR Shutdown Cool lng X
" . Halfunctlon Docroas-
. by Ing Tomporaturo SEE TEXT 2 .
o |, 15.2 INCREASE IN REACTOR
_l_. PRESSURE
- 15.2.1 Prossuro Rogulator
Fall - Closed SEE 15,2.2 and 15.2.3 W/Bypass on ) a
(
.15.2,2 15.2-) Gonerator Load Ro- ' 15(.8 ][4/s 1173 {{;“’ /v2.9 o.0f ¢ ~5<
| Joction, Bypass-Ons ¥3eT  H37 Hes 2 1037 s a W 55—
15.2.2 15.2-2 Gonorator Load Ro- )
Joctlon, Bypass- %‘%b.'/ "753 202 1.8 107.8 0.09 a ~7
ort ' <5 446 193~ 140 HéS h05 ¥ 18 -0.2
15.2.3 15.2-3 Turbino Trip, Oypass- 0.00
On 147.5 1136 1163 1121 101.7 L6 a 1] 5.5
15.2.3 15.2-4 Turblno Trip, Bypass- z/8,3 (/73 120! (1.8 Joed 0.03(0 o 7
of ¢ BIF  HEY H91 HAT 08:9 4.0 £ 18 3,2
15.2.4 15.2-5 Inadvo 'ont HSIV ' <o0.04*Y
~ Closuro 186.2 1154 19t 1146 100.0 »=s20"H a 18 5.1
i *¥®
15.2.5 15.2-6 Loss of Condensor . Lol7
Yacuum 157.5 1135 1162 1120 102.6 2l1.67%%~ a 18 5.4
15.2,6 15.2-7 Loss of Auxlilary ~o.no ¥
, Povor Transformors 104.3 1153 172 1149 100.0 +isoqnr a 0 0

¢=dNM

0861 aquaszdas

"ON LNIWANINWY

1







Si-0°st

) - * TABLE 15.0-1 - (Con. uod)
) MaxImum Duration of
. Coro Blowdown
Avorago Dura-
MaxImua  Swurface to. of tlon
Moxlmun Maxime  Maxlimum Stoom Hoat . Valvos of
Pura- Noutron Oomo Vassol Lino Filux Hindmom- Ist Blow=
graph  Flguro Flux  Prossure Prossuro Prossuro Lot AciTax Froquoncr Blow-  down
De -~ 1D, Doscriptlon £ HOR psia__ pslq inltial - Catogory® down soc
15.2.6 15.2-8 Loss of All Grld ] <0.09"t
Connoctlons 144.2 1157 1177 1137 101.6 »iz)5%» u 10 5.5
15.2.7 15.2 loss ol all Fooud- ~-0.055
wator Flow 104.3 1095 1107 1095 100.0  Lie240e= a 2 6.0
15.2.8 Faodwater Plplng
Broak SEE 15.6.6
15.2.9 Fallure of RIR Shut-
down Cool ing SEE TEXT
15.3 DECREASE 1N REACTOR .
COOLANT SYSTEM FLOW-
RATE o
- e
15.3.1 15.3-1 Trip of Ono Roclrcula~ ~0.00
: 1lon Pump Motor 104.4 1021 1061 994 100,0 4i724%% a 0 0
15.3.1 15.3-2 Trip of Both Rocircu- ~o.not¥ .
fation Punp Motors 104.4 1104 116 1100 100. 1 vie4 1 a 6 5.3
15.3.2 15.3-3 Fast Closuro of Ono ~0.0oFl -
. MHaln Recirc Valve 104.3 110} 1115 1097 §00.0  Alr24nw a 2 6.8
15.3.2 15.3-4 Fast Closure of Two ~0,00%¥
Main Rocirc Valves 104.4 1105 1115 1100 100.0 Ads2gee a 6 5.4
15.3.3 15.3-5 Solzuro of Ono Roclr- - ~o0.00"F
culatlion Pump 104.3 1105 10117 100 100.2  4tr2gee c 6 5.4
15.3.4 Roclrc Pump Shaft
Broak SEE 15.3.3
15.4 REACTIVITY AD POWER
DISIRIBUTION <
ANOMALIES
IS.‘;.I.I RWE - Rofuollng *  SEE TEXT b
15.4.1.2 RWE - Startup SEE TEXT b
15.4.2 R/WE -~ At Powor SEE TEXT B2 rad a
15.4.3 Control Rod His= - .
opuratlon SEE 15.4.] and 15.4.2
15.4.4 15.4-6 Abnormal Startup of 7
1dle Rocirculation ~0.00%¥ ()
Loop 94,2 981 995 970 146.6 >}, 06* a

N
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TABLE 15.0-1 - {Continued) .

. Haximum Duration of
Core Blowdown

Ayerage Dura-

" Maximum Surface . No. of tion
> . Maximum Maximum Maximunm Steam lJeat Valves of

Para- Neutron Dome Vessal Line Flux  Mininmum 1ot Blow-

graph  Figure Flux Pressure Pressure Proscure \ of ACl’R"‘"*!-‘roquency Blow- down
1.D. I1.D. Description 1 NBR _.psiq__ psiqg Initial - Categqgory* down = g8ecC

15.4.5 *15.4-7 Fast Opening of One

Main Recirc ~ocu¥?t (2)

Valve 282.9 280 1000 971 141.0 1., 064+ a .
15.4.5 15.4-8 Fast Opening of Both ) _
Main Recire - . ~o.0ofF ()
Valves 222.2 977 1000 969 134.6 3:)=r A a
15.4.7 Misplaced Bundle ’ . ‘
Accident SEE TEXT e b e
- 15.4.9 - Rod Drop Accident X c l
15.5 INCREASE IN REACTOR i
COOLANT INVENTORY .
v o o %
15.5.1 15.5-1 Inadvertent HPCS Pump ~ 0,00
! Start 104.3 1020 1061 993 100.1 Adr2gaw a

15.5.3 BWR Transients SEE APPROPRIATE EVENTS 1IN 15.1 and 15.2

" a: Moderate Frequency
b: Infrequent Incident
¢: Limiting Pault

L E_s,t{ilé\atgd&\‘l’alfpgn .
VR Conselvatism, ) . —
KA ACPRIsBased on a4 ivitial CPR wlich yields oy MCPR =[0G

~ () ooV Resus witbost y adjusl N’/J} Facdors dibisakd o honyn penb  NEOO- 291SY | yea . zursy P

< . - s - o gy M.
(a) l.'.;- \i. "'af ‘\ "‘I" el=t '-\“’-u-’ [ L LA “‘-‘.--‘\ S 'j.'l'.'t '(:f‘ ""-‘-L "'lu’. ‘)l"-r‘{- ':n-':. o IH\'J MR go‘ sht C’dev)f"
o - > ~ L4 - Py

. .
i 0L D detd :

aeproacties o PR o .
1




>
"
LS
v
.
"
»
'
v
"
¥
» P
N
X
.
)
o
N



5.
6.
7.
8.
9.

lo.
ll.
12.

13.
14.
15.
l6.

TABLE 15.0-2
INPUT PARAMETERS AND INITIAL CONDITIONS FOR

WNDP=-2

TRANSIENTS

Thermal Power Level, MWt

Warranted Value
Analysis Value

Steam Flow, lbs per hr

Analysis Value

Core Flow, lbs per hr
Feedwater Flow Rate, lb per sec

Analysis Value

Feedwater Temperature, Op

Vessel Docme Pressure, psig

Vessel Core Pressure, psig

Turbine Bypass Capacity, % NBR

Core Coolant Inlet Enthalpy,

Btu pex 1lb

Turbine Inlet Pressure, psig

Fuel Lattice

Core Average Fuel Cladding Gap
Conductance, Btu/sec-ftz- P

Core Leakage Flow,

Required MCPR Operating Limit

MCPR Safety Limit

%

o

Doppler Coefiicient (—)¢/°F

Nominal EOC-1l

Analysis Data

15.0-18

REDY

3323

3#6%

14.98 x 10
108.36 x 10

4161
424
1020
1031
25

529.3
975
8 x 8

0.1667
11.84
1.24 (4)
1.06

0.227
0.215

ODYN

3323

)

3463

14.98 10
/08,5 X 10°50)

461
qaY.
Jo20

Jo3l
25

529.3
995

PEAIR (2)

11.349
road (M)
/06

0. 27
o. IS

0.1744 @) _
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TABLE 15.0-2 - (Continued)

REDY. COYN
17. Void Coefficient (-)¢/% Rated Voids '
Nominal EOC-1 7.48 749
i Analysis Data for Power
Increase Events 12.70 (5)
Analysis Data for Power
Decrease Events 7.08635 (5)
18. Core aAverace Rated Void
Fracticn, $ (ST=A0Y sTATE) 41,32 41,37 Q)
19. Scram Reactivity, $4k . .
Analysis Data Figure 15.0-2 {5
20. Contxol Rocé Drive Speed,
Position versus time Figure 15.0-2 F,quRe /50°Z
21. Jet Pump Ratio, M . 2.41 Rl
22, Safety/Relief Valve Capacity, % NBR .
ShFETY VAWE c;.zzcc'l't;a’y l@?lac psig 111, 35 , JiS
RELIEF VAWE ¢A /{oc psig lo]. YR
. e & Manufacturer Crosby CrosBY .
o Quantity Installed 18 1€ |
23. Relief Function Delay, seconds 0.4 0.
24, Relief Function Response, seconds . 0.1 - ol
25. Set Points for Safety/Relief Valves
Safety Function, psig 1177, 1187, 17T ,n87,147,
. 1197,1207, 1217 1207, 127
Relief Function, psig . 1091, 1101, 23, u16 HaG (1)

lllllllzl, 1131 136, n4e
26, Number of Valve Groupings Simulated

Safety Function, No. 5 s
Relief Tunction, No. ‘ 5 §

27. High Flux Trip, $ NBR
Analysis set point (12¢ x 1.043), 126.20
% NBER laszre 0 12620

ls. o."'l9 -




2, /5.0-0 To

WNP=2 AMENDNMENT NO.
Septembar 1980

TABLE 15.0-2 (Continued)

REpPY

28. High Pressure Scram Set Point, psig 1071

29, Vessel Level Trips, Feet Above
SRYE®R,
Seoarater Skirt Bottom )
Level 8 -~ (L8), faek ;nvches 5450 5'.5.5'
Level 4 - (L4), feet jnches 3459 3.5
Level 3 - (L3), feet mnches 2367 125
Level 2 - (L2), faet joches (325041 ) Z2

30, APRM Thermal Trip

4

Set Point, % NBR @ 100% core flow 122.030

31. Recirculation Pump Trip Delay,
+ Seconds ‘ 0.140

32. Recirculation Pump Trip Inertia
time constant for analysis,

seconds 6 e
NSTES ‘
(1) Corcected o ceSlect Hhe latest design data ,
Suel

(2) PELZBR ¢ Pre?f‘esuﬁléed ‘-Q+ro-?d{-APm5 wm PXE array.,

() TrereaseFn conductance Grom Redy) 75 duc + Hhe ikl
prefresuridation of He fuel Pias |

(4) See Table /5.0-3

(8) covn VALUES ak
Co*\é\.“r;ov\,

() Parameter not used in the ODYM AWALYSIS,
The inertia time constant is defined by the expression:

{ L
)
2% Jon
2 ——————— , where t
g To

inertia time constant (Sec).

Jo = pump motor inertia (1b-£t2),

rated pump speed (rps).

=]
L}

e}
i

pump shaft torque (lb-ft).

o calcwladed within the code Sor end ol Cyele

1

QDYA
1e7l

s7.5Y

@)
&)

&)

122,630

0,170(')

6 (1)

gravitational constant (ft/secz).
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TABLE 15.0-3

REQUIRED OPERATING LIMIT CPR VALUES

Pressurization Events:

CPR (Option A)* CPR (Op.

"Load Rejection Without Bypass 1.20 1.12
Turbine Trip Without Bypass 1.19 1.11
Feedwater Controlier Failure 1.19 1.16
Load Rejection 1.15 1.07

Non-Pressurization Events:

CPR
Rod Withrawal Error 1.24%x
Loss of Feadwater Heater 1.22

* ' Includes adjustment factors as specified in the NRC safety evaluation
report on ODYN, NED0-24154 and NEDE-24154P

** Required OLCPR using @ither Option A or Option B adjustment factor
regardless o7 frequency category of the turbine-generator trip events
with bypass failure.

y5.0- 04 o
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reactor core lsolatlon cool;ng system and the high pressure
core spray system to maintain 1ong--term water level control
following tripping of feedwater pumps.

15.1.2.2.3 The Effect of Single Fallures and Operator
rrrors l

In Table 15.1-3 the first sensed event to initiate corrective
action to the transient is the vessel high water level (L8)
trip. Multiple level sensors are used to sense and detect
when the water level reaches the L8 set point. At this

point in the logic a single failure will not initiate’or
prevent a turbine trip signal. Turbine txip signal txrans-
mission however is not built to single failure criterion. -
The result of a failure at this point would have the effect
of delaying the pressurization "signature. However, hign
moisture enterlng the turbine will be detected by high levels
in the turbine's moisture senarators which trip the unit. In

-addition, excessive moisture entering the turbine will cause

vibration to the point where it too will trip the unit.

_ Scram trip signals from the turbine are designed such that a

single failure 'will neither initiate nor impede a reactor
scram trip initiation. See 1l5A for a detailed d;scuss;on
of this subject.

15.1.2.3 Core and System Performance

©15.1.2.3.1 Hathematlcal Model )

[T0E JEgREyiat ol Fesci ity Ly 7 - 71 i yﬁd/;dez‘usakt c

15.1.2.3.2 Input Parameters and Initial Conditions

These analyses have béen performed, unless otherwise noted, -
with the plant conditions tabulated in, Table 15.0-2.

'The/saﬁ ac ijy igient uged /fo
it ag;” oD sixc ;ﬁglzyﬁ a}éi/ﬁeédz ;p%%#av
_ve1 re th arent/sev rl he Aowe sé’

End oz cycle (all roas out) scram characteristics are
assumed. The safety-relief valve action is conservatively
assumed to occur with higher than nominal set points. The
transient is simulated by programming an upper limit failure
in the feedwater system such that 1355 feedwater £low occurs
at the design pressure of 1060 psxg.

15.1-12
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The predicted dynazic beh:viar has deen deternined using d corputer simylated,
tnalytical =odel of 2 generic direct-cycle SWR. This model {s describad in

detail in Lererence |3, |—-3 , This corputer madel has deen irproved :nd veri-

fied through extensive comparison of its predicted results with cctual awR

tast data.

‘The nonlinear computer simulated analytical model is designed to predict
gsscciated transient behavior of this reactor. Some of the sigaificant

features of the model are:

|

e . -

.

b.

C.

:Eo

[}

A integrated one-dime nsional core modal {s -ss"‘ed which !ncludes
3 detafled description of hydraulic feadback effects. axial power
:hasc chainges, and reactfvity fcedbacks.

The fuel is repreésentad by an average cylindrical fuel and cladding
mdal for each axial location in the ccre. '

The steam lines are medaled by efght prassure nodes {ncorporating mass
and romentus balances which will pradict any wave phencmena prasent
in the steam Vine during pressurization transient.

‘The core average axial water deasity and pressure distributicn {is

calculated using a single channel to regresent the heatad active

flow and a single charnel to represent the bypass flow. A madel,

representing liquid and vapor aass and energy censervation and mix-
ture Somentym ccnsarvat{on, {s used to descridbe the thermal-hydraulic
behavior. Changes {n the flow split betwaan the bypass and active
channel flow ars sccounted for during transient events.

Principal controlle~ functions such as fesdwatar flow, recirculation
<3

flow, reactor water level, pressure and load davand, are repressnted

together with their domfnant nonlinear characteristics.

The dility to simslate necassary reactor protaction system functions

is pravided. T -

" The control systems and reactor protecticn system nodels 3re, for the

cmost part, fdentical to those employed in the point reactor model,
which is described In detail in Reference |5.1-~] and used in analysis
for other transicnts.
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©15.1.2.3.3 Results

The simulated feedwater controller transient at 105% NBR
steam £flow is shown in Figure 15.1-3. The high water level
turbine trip and feedwater pump trip are initiated at
approximatelv, t&+2-sec. Scram occurs simutaneously £rom stop

valve closure, and limits the neutron f£lux peak and fuel ‘
thermal transient so that no fuel damage occurs.

- o ae e b e -

o wn e~ b Ko Bl 0L

39=, The turbine bypass svstem and the main
steam safety/reiief valves open to limit the peak vessel

bottom pressure to,x*%% psig, and the nuclear system process
77 Barzier pressure limit is not endangered. The bypass valves

subseguently close to re—establish oressure control in_the

vessel during shutdown. |The)leyel 'ii/‘gr ual IKOP égg
lowlexel Asolariom redere A y§3£§\/c ivaty He c
YAVAS BT Aw AW AR ‘

SVE<

15.1.2.3.4 Consideration of Uncertainties

All systems utilized for protection in this event were
assumed to have the most conservative responsa2 (e.g., relief
setpoints, scram stroke time and work charackteristics).
Expected plant behavior is, therefore, expected to lead to a
less severe transient.

15.1.2.4 .Barriexr Performance

As noted abcve, the conseguences of this event do not result
in any temperature or pressure transient in excess of the
criteria for which the fuel, pressure vessel or containment
are designed; therefore, these barriers maintain their
integrity and function as designed.

15.1.2.5 Radiological Conseguences

While the ccnseguence of this event does not result in fuel
failure it does result in the discharge of normal coolant
activity to the suppression pool via SRV operation. Since
this activity is contained in the primary containment there
will be no exposure to operating personnel. Since this event
does not result in an uncontrolled release to the environment
the plant operator can choose to leave the activity bottled
up in the containment or discharge it to the environment
under optimum meteorological and release conditions. If
purging of the containment is chosen the release will

be in accoréance with established technical specifications;
therefore, this event, at worst, would only result in a small
increase in the yearly intergrated exposure level.

.
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Events caused by low water level trips, including tripsingwfTeTivesietien
cyotem—turasy closure of main steam line {solation vzlvas, and {nitietion of

HPes #°<E and RLIC core cooling system functions are not included {n the simulation.

a

Should these eyents cccur, they will follow sometime afi{er the primary concerns
of fuel thermal margin and overpressure effects have occurred, 2nd are expected
tc be less severe than thase already experienced by the system,
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TABLE 15.1-3

¢

SEQUENCE OF EVENTS FOR FIGURE 15.1-3

Time~-sec Event
0 Initiate simulated failure of 146% upper limit
on feedwater flow.
/. 65 Tarbine bypass velves € Sark 4 oped.

1824 )43y L8 vessel level set po;nt trips main turbine
| and feedwater pumps. Turbine bypass operation
initiated.

1025 /¢/35 Reactor scram trip actuated from main turbine
stop valve position switches.

3625 s/3s 'Recirculation pump trip (RPT) actuated by stop
valve position switches.

1834 4 ¢S Main turbine stop valves closed, and—btuxbine
‘woc:asn o-a'l-ogﬂ GJ.EE e s.aea.

¥8-38 14S¢Y Recirculation pump motor circuit breake*s open -
causing decrease in core flow to natural

circulation.

15,90 - /6.63 ¢

TETES2333 Group 1-F relief valves actuated due to high
pressure.

= .
- -

SO
- T
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15.2.2 GENERATOR LOAD REJECTION

15.2.2.1 Identification of Causes and Frequency Classifica-
tion

15.2.2.1.1 Identification of Causes

Fast closure of the turbine control valves (TCV) is initiated
whenever electxical grid disturbances occur which result in
significant loss of elecitrical load on the generator. The’
turbine control valves are reguired to close as rapidly as
possible to prevent excessive ovexrspeed of the turbine- T
generator (T-G) rotor. Closuxre of the main turbine contxol
valves will czuse a sudden reduction in steam flow which re-
sults in an increase in syvstem pressure and reactor shutdown.

'

15.2.2.1.2 Freguency Classification

15,2.2.1.2.1 Generator Load Rejection

This event is catecorized as an incident of moderate fre-
guency.

15.2.2.1.2.2 ’Generator Load Rejection with Bypass Failure
_ : , a_modevate Fregmency eves

This event is categorized as an—infvocuent—neidsnt with the

following characteristics:

Freguency: 0.0036/plant year
MTBE: . 278 years

Frequency Basis: Thorough searches of domestic plant opera-
ting records have revealed three instances of bypass failure
during 628 bypass system operxations. This gives a probabi-
lity of byoass failure of 0.0048. Combining the actual
frequency o a generato* load rejection with the failure rate
of the bypass vields a frecuency of a generator load rejec-
tion with bypass failure of 0.0036 event/plant year.

15.2.2.2 Seguence of Events and System Operation .

i5.2.2.2.l Seguence of Events

15.2.2.2.1.1 Generator Load Rejection - Turbine Control
Valve Fast Closure

A loss of generator electrical load from high power condi-~-.
tions produces the sequence of events listed in Table 15.2-1.

. 15.2-4 | ‘
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15.2.2.2.3 The Effect of éingle Failures and Operator
Errors

Mitigation of pressure increase, the basic nature'of this
transient, is accomplished by the reactor protection system
functions. Turbine control valve trip scram and recircula-
tion pump trip (RPT) are desicned to satisfy the single
failure criterion. An evaluation of the most limiting sin-
gle failure (i.e., failure of the bypass system) was consid-

ered in this event. Details of single failure analysis can
be found in 15A.

15.2.2.3 Core and System Performance

15.2.2.3.1 Mathematical Model *° )
1s.1.2.3.1
The computer model described in 197%7&7:7: was used to
simulate this event. ot

15.,2.2.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless otherwise noted,
with the plant conditions tabulated in Table 15.0-2. '

The turbine digital electrohydraulic control system (DEH) )
power/load imbalance device detects load rejechlon before a Y-
measurable speed change takes place.

The closure characteristics of the turbine control valves are
assumed such that the valves operate in the full arc (FA) ’
mode and have a full stroke closure time, f£rom fully open to
fully closed, of .l5 seconds.

Auxiliary power would normally be independent of any turbine-
gene*ator ove*sneed effects and continudusly supplied at

rated frequency as automatic fast transfer to auxiliary power
supplies normally occurs. For the purposes of worse case
analysis, the recirculation pumps are assumed to remain tied

to the main generator and thus increase in speed with the ;

TG ove*snend until tripped by the recirculation pump trip,
system (RPT).

The reactor is operating in the manual flow-control mode when
load rejection occurs. Results do not 51gn1f1cantly differ

if the plant had been operatlng in the automatic flow-control
mode.

The bypass valve onenlna charac.e*lstlcs are simulated using’
the specified aelay toaether with the specified opening char-
acteristic recuired For bypass system operation.
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) ds bgfore fifedts ake
£ thgse events oglur, ey wZll Zollow sSometim

Jringdy concérns gf fuel/marg¥n and/overgressux
Ei;géts beve Hassed agd ay expec?ed resuxt in effeq;
§s severs~than thos Iready exnerenced by _the reactdr

system.

15.2.2.3.3 Results
15.2.2.3.3.1 Generator Load Rajection with Bypass

Figure 15.2-1 shows the results of the generator trip from
rated power. Peak neutron flux rises Xx&5¥ above NB rated
conditions. ) 15687

"

- ) (9%: {- C o ies
The average suriace heat £lux peaks at 182 of the initial
vazlue and MCPR does not significantly decrease below its
initial value. .

D

15.2.2.3.3.2 Generator Load Rejection with Failure of
Bypass o
236.4%
Figure '15.2-2 shows that, for therase of Bypass £failure,
peak neutron £lux reaches about 2&+4%3 of rated, average
surface heat flux reacheg li8<+S% of its initial value.

07,87 thig exent is classaireq t nt, it

/ % yZ'MiKZ'ue b GZT 3 Pt
peritifed /to/ £41Y/ bdl he s i % ip€i
f/éo'er e/ £Xecle .« /MCOT i )

15.2.2.3.4 Consideration of Uncertainties

The £ull stroke closure time of the turbine control valve of
.15 seconds is conservative. Typically, the actual closure
time is more like .2 seconds. Clsarly the less time it takes
to close, the more severe the pressurization effect.

; All systems utilized for protection in this event were
assumed to have the poorest allowable response (e.g., relief

. 1512-7
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Events caused by low water level trips, including Apiosins-sf-reciocuiation—
” —system-nusssy- closure of main steam line {solation valves, &nd {nitietion of
H'PC.S ¥i&+ and 2CIC core cooling system functions are not included in the simulation.
Should these events occur, they will follow scmetime after the primary concerns
of fuel thermal rargin and overpressure effects have occurred, and are expacted
toc be less severe than these already experiencad by the system.
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set points, scram stroke time and work characteristics).
Expected plant behavior is, therefore, expected to reduce the
actual severity of the transient.

15.2.2.4 Barrier Perxformance

15,2.2.4.1 Generator Load Rejection

PeaX pressure remains within normal operating range and no
threat to the barrier exists. «

15.2.2.4.2 Generator Load Rejection with Failure of Bypass
/68 '

Peazk pressure at the valves reaches =<8 psig. The peak

nuclear system pressure reaches ==23 psig at the bottom of

the vessel, well below the nuclearfbarrier transient pressure

limit of 1375 psiqg. 1202

15.2.2.5 Radiolcgical Conseguences

+

While the consequences of this event does not result in fuel
failures, it does result in the discharge of normal coolant
activity to the suppressicn pool via SRV operation. Since
this activity is contained in the primary containment, there
will be no exposure to operating personnel. Since this event
does not result in an uncontrolled release to the environ-,
ment, the plant operator can choose to leave the activity ;
bottled up in the containment or discharge it to the environ-
ment under optimum meteorological and release conditions.

If purging of the containment is checsen, the release will

be in accordance with established technical specifications;
therefore, this event, at worst, wourld only result in a small
increase in the yeaxly. integrated exposure level. )

. 15,2-8
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TABLE 15.2-1 Page 1 of 2

SEQUENCE OF EVENTS FOR FIGURE 15.2-1

Time-sec

(-)0.015 (approx.)

Event

Turbine-generator detection of loss of
electrical load.

0 Turbine~generator power load uvnbalance
(PLU) devices trip to initiate turbine
control valve fast closure.

0 Purbine-generator PLU trip initiates

v main turbine bypass system operation.

0 Fast control valve closure initiates
scram trip.

0 Fast control valve closure initiates a

] recirculation pump trip (RPT).

0.07 Turbine control valves closed.

13 o1l Turbine bypass valves start to open.

L2 019 Recirculation pump motor circuit
breakers open causing decrease in core
flow to natural circulation.

156 /.70 Grdup 1l relief valves actuated.

7 /86 Group 2 relief valves actuated.

137 Z.of Group 3 relief valves actuated.

256 Z2.27 Group 4 relief valves actuated.

2. 26— Group—S—roliof—ralres—actuateds

ATQQ Panﬁv,;phnw— L-qu’;\::c: FRpoy
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TABLE 15.2-2 Page 1 of 2

SEQUENCE OF EVENTS FOR FIGURE 15.2-2

Time~sec

(=)0.015 (approx.)

Event

Turbine~generator detection of loss
of electriczl load.

Turbine-generator power load unbalance
(PLU) devices trip to initiate turbine
control valve fast closure.

Turbine bypass valves £ail to operate.

Fast control valve closure initiates
scram trip.

Fast control valve closure initiates
a recirculation pump trip (RPT).

Turbine control valves closed.
Récirculation pump motor circuit”’
breakers open causing decrease in
core flow to natural circulation.
Group 1 relief valves actuated.
Group 2 relief valves actuated.
Group 3 relief valves actuated.

Group 4 relief valves actuated.

Group 5 relief valves actuated.

15.2-11
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15.2.3 TURBINE TRIP ‘ .

cation of Causes and Frequency'

3
ication

15.2.3.1 Ident
Class

-
-~
-
-~
e

i
i

15,2.3.1.1 Identification of Causes

A variety of turbkine or nucleaxr system malfunctions will
initiate a turbine trip. Some examples are moisture separa-
tor and heater drain tank hicgh levels, large vibrations,
operator lock out, loss of control Zluid pressure, low con-
denser vacuum and reactor high water level.

15.2.3.1.2 Freqguency Classification,
15.2.3.1.2.1 Turbine Trip

This transient Ls categorized as an incident of moderate fre-

‘cLencv. Iin defining the frequency of this event, turbine

rips which occur as a by-product of other transients such as
loss of condenser vacuum or reactor high level trip events
are not included. However, spurious low vacuum or high level
trip sxgna‘s whlcn cause an unnecessary ‘turbine trip are in-
cluded in defining the freauency. In order to,get an
acgurate event-oy-event f*ecueﬂcy breakdown, this type of
division of initiating causes is required.

15.2.3.1.2.2 murbine Trip with Failure of the Bypass

m AQ'Q r(AG

This transient disturbance is categorized as ar, ;atxeqae%t

imeidens. Freguency is expected to be as follows:

Freguency: .0064/plant year
MTBE: : 156 years

Freguency Basis: As discussed in 15.2.2.1.2.2, Generator
Load Rejeckion with Bypass Failure, the failure rate of the
bypass is 0.0048. Combining this with the turbine trip £fre-
guency of 1.33 eveuts/nlant vear yields the frecuency of
.0064/p1a 1t vear

15,2.3.2 Sequence of Events and Systems Operation
15.2.3.2.1 Seqguence of Events
15.2,.3.2.1.1 Turbine Trip

Turbine trip at hich power produces the seguence of events
listed in Table 15.2-3.
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15.2.3.2.3.2 Turbine Trips at Power Levels Less Than 30%
NBR

Same as 15.2.3.2.3.1 except RPT and stop valve closure scranm
trip is normally inoperative. Since protection is still
provided by high flux, high pressure, etc., these will
continue ‘to function and scram the reactor should a single
failure occur.

15.2.3.3 Core §nd System Performance

15.2.3.3.1 ‘Mathematical Model

The computex wocel described in 15.1.1.3.1 was used to simu~

late these—events. the Furbive Foip with Lyfass even™ ad 7he made) i
Subsectisy /5.0.2.3.[ was used Tov Ha Turbdive 4vip il Tlhve F = byragg evey
15.2.3.3.2 Input Parameters and Initial Conditions

These analyses have been verformed, unless otherwise noted,
with plant conditions tabulated in Table 15.0-2.

Turbine stop valves full stroke closure time is 0.1 second. ,

A reactor scram is initiated by position switches on the stop
valves when the valves are 90% open or less. This stop
valve scram trip signal is automatically bypassed when the
reactor is below 30% NB rated power level.

Reduction in core recirculation flow is initiated by position
switches on the main stop valves, which actuate trip cir-
cuitry which trips the recirculation pumps.

15.2.3.3.3 Results
15.2.3.3.3.1 Turbine Trip

A turbine trip with the bypass system operating normally is
simulated at 105% NB rated steam £flow conditions in
Figure 15.2-3.

Neutxzon £lux increases rapidly because of the void reduction
caused by the pressure increase. However, the £flux increase
'is limited to 147.5%'of rated by the stop valve scram and the
RPT system. Peak fuel surface heat flux does not exceed

101.7% of its initial value.

15.2-18



15.2.3.3.3.2 Turbine Trip with Failure of Bypass

A turbine txip with failure of the bypass system is simulated
at 105% NB ratea steam flow conditions in Fi gure 15.2-4.

218 37’
Peak neutron f£lux reaches 22=5% of its rated valugdrand neak,

r-=,-! Tuel center cTemperacure 1 cref.ses er/ZOJ
' ithis evenf id cldssified fas an ln regygnt nc*oent jﬁ
) :l;;x.ed B& ;nelﬁamAé cxife erl MC?2 lm_t i nevmlt d
Ito faxl/belé ,.ne szfety l;._t ﬁor .ncxc its ¢f moBerake ‘“e-
=cuenc howeae Lhe %EPR “or is trans*eg# is A.07/whi, éh
o

3?59 apové hne saiegty _ml for/incident £ moderate/ fre-
L; ency and,/ thereforw, thd dedign ba51ﬁ ls,satlé ied.

15.2.3.3.3.3 Turbine Trip with Bypass Valve Failure, Low
Power

This transient is less severe than a similar one at high
power. Below 30% of rated power, the turbine stop valve clo-
sure and turbine control valve closure scrams are automati- |
. cally bypassed. At these lower power levels, turbine first -
: stace pressure is used to initiate the scram logic bypass.
The scram which %ferminates ithe transient is initiated by high
vessel pressure. The bypass valves are assumed to fail;
therefore, system pressure will increase until the pressure
relief set points are reached. At this time, because of the
relatively 1ow power of this transient event, relatively few
relief valves will open to limit reactor pressure. Peak
pressures are not expected to greatly exceed the pressure
relief valve set points and will be significantly below the
RCPB transient limit of 1375 psig. Peak surface heat flux -
" and peak fuel center temperature remain at relatively low
values and MCP?R remains well above the GZTAB safety limit.

«

15.2.3.3.4 Considerations_of Uncertainties ik

L e ——

wamar Fwemy

R 2l

Uncertainties in these analyses involve protection system
sett~ngs, system capacities, and system response characteris-
ics. In all cases, the most conservative values are used

in the analvses. For example:

LS“Y:“CC ACCJL ?/u; recches /c6 ¥ Y o it ,'u:-,L:a.) value.

15.2-19
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a. Slowest allowable control rod scram metion is
assumed.

b, Scram worth shape for all-rod-out conditions is
assumed. °

C. Minimum specified valve capacities are utilized
for overpressure protection.

d. Set points of the safety/relief valves include
erxxorsy(high) for all valves.

- an) weeviyidties

15.2.3.4 Barrier Performance

15.2.3.4.1 Turbine Trip

Peak pressure in the bottom of the vessel reaches 1163 psig,

which is below the ASME code limit of 1375 psig for the

reactor cceling pressure boundary. Vessel dome pressure does |
not exceed 1136 psig. The severity of turbine txrips from |
lower initial power levels decreases to the point where a }
scram can be avoided if auxiliary pvower is available from an |
external source and the power level is within the bypass |
capability.

15.2.3.4.2 Turbine Trip with Failure of the Bypass :

The safety/relief valves open and close sequentially as the

stored energy is dissipated and the pressure falls below the

set points of the valves. DPeak nuclear system rcressure

reaches =%l psig at the vessel bottom, therefore, the over- -

pressureé transient is clearly below the reactor coolant -
pressure boundary transient pressure limit of 1375 psig.

Peak dome pressure does not exceed-&£§3‘psig.
373
15.2.3.4.2.1 Turbine Trip with Failure of Bypass at Low

Power
Qualitative discussion is provided in 15.2.3.3.3.3.
15.2.3.5 Radiological Conseguences .
While the conseguence of this event does not result in fuel

failure it does result in the discharge of normal coolant
activity to-the suppression pool via SRV operation. : Since

15.2-20
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TABLE 15.2-4 Page 1 of 2

SEQUENCE OF EVENTS FOR FIGURE 15.2-4‘

Time-sec

0.01

0.10
Sk ©,/9

‘Group 5 relief valves actuated.

Event

Turbine trip initiates closure of
main stop valves.

Turbine byprass valves £ail to operate

Main turbine stop valves reach 90% .
open posxtmon and initiate reactor

scram trip.

Main turbine stop valves reach 90%

open position and initiates a recircu-

latzon pump trip (RPT).

Turbine stop valves closed.

’ Rec*rculatlon pump motor circuit

breakers open causing decrease in
core flow to natural circulation.

Group 1 relief valves actuated.
Group 2 relief valves actuated.
Group 3 relief valves actuated.

Group 4 relief valves actuated.

15.2-24
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TABLE 15.2-4 - (Continued)  Page 2 of 2
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