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CUSTOMER DISCLAIMER

IMPORTANT NOTICE REGARDING CONTENTS AND USE OF THIS
DOCUMENT

PLEASE READ CAREFULLY

Agvanced Nucisar Fuels Corporation’'s warranties and representations con-
Serming the subject mattar of this document are those set forth in the Agreement
between Advanced Nuciear Fuels Corporation and the Customer pursuant 'o
which this document s SSuUed. AcCorcingly, except as otherwise expressly pro-
ided in such Agreement, neinner Acvanced Nuclear Fuels Comoration nor any
POrson acting on s behall makes any warranty Of reoresentanon. expressed or
mplied, with respect 10 the accuracy, compleieness, or usefuiness of the nfor.
mation contained in this socumean(, of that the use of any information, apparatus
method of process disciosed it this document will not infnnge privately cwned
ngnts; or assumes any liaZilities with respect 10 the use of any nformaton, ap-
paratus, method Or Process Jisciosed i this document

The information contained herein s for the sole use of Customer

N Oraer 10 avold impairment of rights of Advanced Nuciear Fueis Corporation in
patents or iNventions which may De INCiuded In the information contaned in this
document, the recipient, Dy iis acceptance of this cocument, agrees not 0
PUDitSh Or make pubiic use (in the patent use of the term) of such information unt

S0 authorized in writing by Agvanced Nuciear Fuels Corporation or until after six
8) months following termination or expiration of the aforesaid Agreemsent and any
axiension hereo!, uniess otherwise expressly provided n the Agreement. No
NGNS Of licenses in Of 10 any patents are implied Dy 'he furmishing of this docu-
ment
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ANF-88-094
18.2.1-1

185.2.1 LOSS OF EXTERNAL LOAD

The analysis addresses the DNBR branch of the Loss of External Load
evenl. That event was shown to result in an Overtemperature AT reactor trip
in che analysis of record.(z) The event is analyzed to verify the OTAT trip
function with the new RTD installation which eliminates the bypass piping.

15.2.1.1 ification of Causes and Event Descripti

A loss of external load can result from loss of the generator ijue to an
electrical system disturbance. Offsite electrical power is available to
operate the reactor covolant system pumps and other station auxiliaries.
Following the 1loss of generator load, the turbine stop valves close,
terminating the steam flow and causing the secondary system temperature and
pressure to increase. The primary-to-secondary heat transfer decreases as the
secondary system temperature ‘ncreases.

Two event sequences may be postulated, one leading to a challenge of the
vessel pressurization criterion, the second leadina to a challenge to the DNBR
limit. Only thz second event sequence resulted in an Overtemperature AT
reactor trip in the analysis of record.(z) Only the event challenging the
DONBR 1imit is analyzed here.

If the reactor is not tripped when the turbine is tripped, the primary
system temperature continues to rise. The primary liquid will expand and the
pressurizer steam space is compressed, causing the pressurizer pressure to
rise. In the event sequence considered, the mitigative features of the
aressurizer spray and precsurizer relief valves are assumed to function. This
minimizes the pressurization of th~ primary system, resulting in a
conservative evaluation of the MONBR for this event. Energy is removed during
the early phase of the transient through the steam generator safety valves
when the steam generator pressure exceeds the safety valve opening setpoint,
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15.2.1-2

The challenye to the specified acceptable fuel design limit (SAFDL) on
DNBR is evaluated because of the increasing core inlet temperature and the
potential for the reactor core power to increase prior to reactor trip.
Reactor control is assumed to be in the manual mode so the reactor power will
not be reduced when the primary system avc-age temperature begins to increase.

This event is a moderate frequency (Condition II) event. The acceptance
criterion for this event sequence is that the MDNBR during the transient must
be above 1.17. The cited(a) single failure for this event does not affect the
results of the analysis of tne event since the Engineered Safety Features
(ESF) are not challenged within the time period nf interest.

15.2.1.2 Analysis Method

This event is analyzed with the PTSPWR2 computer program.(7) The core
thermal-hydraulic boundary conditions from the PTSPWR2 calculation are used as
input to the XCOBRA-111C methodology'®! to predict the minimum ONBR for the
event.

15.2.1.3 Definition of Events Anaivzed and Boundirg Input

This event is analy:'d to ensure that reactor protection systems are
properly set to prevent penetration ot the SAFDLs. The analysis takes no
credit for the turbine bypass system or for di.ect reactor trip on turbine
teip.

The inpu. ;arameters are biased to maximize the increase in reactor power
during th> transient consistent with inimizing event MONBR. Also, the
parameters and the equ’ ent operationai stdtes are selected to reduce the
priray system pressurizatioen to provide a conservative estimation of the
minimum DNBR during the transient,

The bounding operating mode for this event is full power initial
conditions with the reactor control system in the manual mode.
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15.2.1-4

15.2.1.5 Conclusion

The minimum DNBR is greater than the XNB DNB correlation safety limit,

Therefore, the DNBR acceptance criterion is met.
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1 LOSS OF EXTERNAL LOAD - SUMMARY OF
; TN/

G CONDITIONS

i ’ TN TN JTgP .
‘ Core Inlet Temperature (°f 550.2
Pressurizer Pressure (psia 2220

- " N »a e ~ = ~ - -~ 1 N

R2actor Coolant System Flow t 97.29 x 10°
7 5 B U
£ (1bm/hr)

p T TN o A8 &
Steam Dome Pressure (psia 828.3
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TABLE 15.2.1-2 LOSS OF EXTERNAL LOAD EVENT SEQUENCE

Evert Time (sec)
Turbine Trip
Pressurizer PORYs Open
Steam Line Safety Valves Open
Pressurizer Safety Valves Open
Peak Pressure
Reactor Scram (Begin Rod Insertio
Peak Power

Minimum DNBR

Peak Core Average Temperature

Peak Steam Dome Pressure




D98 ‘auIl],
o1
-

IL

-
-
o
< .
.

1et

~
4
A

(YMI) I9M0

9se) HHNJN 'Peo] Jo Sso]




L.oss of l.oad, MDNBR Case

TCA

ICIO
TCL1
THLI

'/'\
€M
¥
Q
o
S
Q
| S
-
o
b
Q
Q.
—
&
Q
t— 4




(psia)

e

v

Pressu

by
<
N
—4
e
-
v
0
O
s
8

1

Loss of lL.oad, MDNBR Case

PPR

—

10
Time, sec




.oss of l.oad, MDNBR Case

CFWPR

'
4

Q
—~
-
‘
>
-
—
O
U
—
-
4
.
-4

zer

"

Press

[ TQUID VO UMI




l.oss of LLoad, MDNBR Case

~
«
-4
7))
')
—_
S—
Q
b
-
w
7))
o
| W
Q.
o
~4
| @
O
0
—

SG




15.4.2 UNCONTROLLED CONTROL ROD ASSEMBLY WITHDRAWAL AT POWER

1

The analysis addresses > Jimiting uncontrolled rod withdrawal

resulting i eac ri e Overtemperature reactor trip.
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A Dbroad range of reactivity insertion rates and initial operat
conditions are possible. The range of reactivity insertion is from vary sl
as would be associated with a gr>dual boron dilution, and bounded o) the fast
end of the range by bank withdrawal.

he objective of the analysis is to demonstrate the adequacy
setpoints to assure meeting the acceptance criteria.
objective, the limiting rod ban ithdrawal transient was

v

the impact of the new RTD

This event is
criterion is that the

the minimum DNBR is

redundant and no si
)
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of the event.

15.4.2.2 Analysis Method

The analysis is performed using the PTSPWR2' code and the
~ethooology.(3/
calculates neutron power,

fluid conditions and

transposed to




15.4.2.4

The 1imiting rod ! ¢ withdrawal transient was analyzed using a modified
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Table 15.4.2-1 UNCONTROLLED CONTROL ROD ASSEMBLY WITHDRAWAL
SUMMARY OF INITIAL OPERATING CONDITIONS

Parameter

Power (MWt)

Core Inlet Temperature

Pressurizer Pressure (psi

Vo

Reactor Coolant Syst
(1bm/hr)

/
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Temperature (deg F)
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15.4.3 CONTROL ROD MISOPERATION (SYSTEM MALFUNCTION OR OPERATOR ERROR)

1 1

The analysis e: e limiting rod drop transient sulting

The
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CONDCITIONS

Reactor Coolant




Table 15.4.3-2 DROPPED FULL LENGTH RCCA (MANUAL) EVENT SEQUENCE

With Turbine
Runback
Event
Dropped RCCA Fully in

Turbine Runback Begins

Reactor Scram and Rods begin t
(Overtemperature AT)

Peak Core Power Level

Steam Generator Safety

Minimum DNBR Occ




RCCA Drop, 0.0 MTC, no ARC, w/ Turbine Runback
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Pressurize: Pressure (psia)

RCCA Drop, 0.0 MTC, no ARC, w/ Turbine Runback
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