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SAFETY EVALUATION BY THE DIRECTORATE OF LICENSING
HORTLERN STATES POWER COMPANY

DOCRET NO. 30263

Northern States Pover Company (NSP), by letter dated September 12, 1073,
has proposed to change the Technical Specifications of Provisional
Operating Licemss No. DPR-22 to permit operation of the Monticello
Huclear Power Plant with the four safety valve set points at 1240 peig
instead of two at 1210 and two at 1220 peig and to require four safety
valves where three of four installed valves were required previously.
We have reviewed the proposed Technical Specifications changes and

the safety analysis provided as attachments to the NSP letter.

According to the Final Safety Analysis Report (FSAR), three of four
relief valves and two of four safety valves (ref. 1) provided sutficient
capacity to guard against excessive pressurs due to turbine trip with-
out bypass, conservatively assuming reactor scram from & high flux
signal instead of from the turbine valve trip signal. NSP in a later
assessment (ref. 1) of relief and safety valve performance changed

the basis for steam safety valve capacity determinations to simultaneous
closure of all MSIVs assuming delayed reactor scram due to high neutron
(lux signal lecause this transient is more severe. For this transient,
the peak steam pressure wvas calculated to be 1283 psig using the scram
reactivity curve corresponding to an exposure threshold of 2250 MWD/STU
(ref, 3). Ve accepted the revised basis for calculating safety valve
requirements and changed the Technical Specifications (ref. 4) to

show the revised pressure peak assuming three relief and two safety
valves operated as designed following MSIV closure with delayed reactor
scram due to high neutron flux.

Slower relief valve opening times (ref. 5) caused a reduction in the
exposure threshold from 2250 to 2000 MWD/STU and prompted examination
of the advantages that could be gained by setting safety valves at
1240 psig to allow an increase in transient peak pressurs while main-
taining the 25 pei GE desiga margin to the safety valve set point
(ref. 6 and 7).

12 731002

TvTo

OFFICE » ‘ .

| ! | t

SURNAME B M S

. . i
: ) .
e ——
$ ‘

DATED !

Form AEC-318 (Rev 9-51) AECM 0240 R



Asoording to the resnalyeis of safety valve performance attached to
the Septembar 13, 1973 NSP letter, the overpressure peak for closure
of all four MSIVs, sssuming delayed resctor scram from the high flux
signal and & new end of -cyele (BOC) seram reactivity eurve, the maxisus
vessel pressure (at the bottom of the pressure vesseal) is 1308 peig or
67 pei below the maximum overpressurs design limit of 1375 peig.
However, the basis for the caleculation was changed to require that
all four safety/relief valves snd four safety valves open. In the
previous snalysis, ounly three safety/relief snd tvo safety valves
wers required. Therefore, the saverity of the transisnts uwsing tha
fual exposure threshold at 2000 MWD/STU and EOC are not directly
comparable. Inquiry brought the talephone response by NSP that the
following combinations of safety/relief and safety valves had been
evaluated at 1001 power with 0.8 second relief valve response times
and delayed flux ceram after simultaneous closure (within 3 seconds)
of all MSIVe:

1. & safety/relief valves and 0 safety valves
2. 3 safety/velief valves and 1 safety valves
3. 2 safety/relief valves and 4 safety valves

and the margin to 1373 peig design limit remains greater thao 25 ped.
The margin to the pressure design limit has, therefors, been reduced
from 92 pei to approximately 235 psi under similar eircumetances. we
have concluded that this margin, with allowance for reliability con
siderations, is aceeptable and the safety valves may, therefore, be
set at 1240 psig instead of 1210 amd 1220 psig. We note that both
valve types, i.e., the pilot-operated safety/relief valve and the
spring-loaded safety valve are pressure actuated (self-uctusted) and
sre not dependsnt on any other source of power to prevent overpressure.

We understand that sensitivity calculations are currently being per-

“ formed by NSP te detsrmine the peak transient pressure effect of
Ainereasing the safety/relief valve set pressure o 1090 peig (from 1080)
so that allowsnce cav de made for sit point drift or variations.
Pendivg oompletion of this study and the snalysis for the remainder
of fuel cycle 2, however, Momticallo operations should comtinue to be
conservatively restricted by requiring the same core control rod
Anventory sttained at 1200 MWD/STU specified by NSP prior to the
September 29, 1973 shutdown. (Shutdown to modify relief valve response
time and the increase in the safety valve set points.)
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oo the basis of our evaluation, we have concluded that the increase

{n safety valve set point and the requirement for all four safety
valves to be in service does oot present an unreviewed safety con
sideration or significant hasards consideration and there is ressonable
assurance that the health and safety of the public will not be endan
gered by operation of the reactor vith the safety valve set points
{ncreased by 20 psi for two valves and 30 pei for the remaining two
safety valves. The Technical Specifications should therefore be
changed as proposed.

Jamas J. Shea
Operating Reactors Branch #2
Directorate of Licensing

Dennis L. Ziemannu, . hief
Operating Reactors Branch ¢2
Directorate of Licensing
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1.  PSAR - page 4-4.4

"The required safety valve steam flow capacity is determined by
analyeing the pressure rise accompanying the main steam flow
stoppage resulting from & turbine trip initisted with the reactor
at 1670 MWt., The snalysis assumes no steam bypass system flow,

oo turbine valve trip scram but & reactor scram from indirect

means (high flux). The relief and safety valve capscity is assured
to total 50X (35X relief and 151 safety of the full power stean
genarator rate). This capacity corresponds to assuming that

three of the four reliaf/safety valves (35.4%) and two of the

four safety valves (18.5%) operated.’

y NSP letter to AEC dated February 13, 1973, transmitting Results
of Transient Reanalyeis for Monticallo Nuclear Generating Plant
with End-of-Cycle Core Dvnamic Characteristices’'. A significant
change in the shape of the scram reactivity curve cculd oceur by
the end of fusl cycle 2 (see Figure 1 - the new analysis curve is
somatimes referred to as curve B),

Page 4 - "It should be noted that the original FSAR analysis used
for the safety valve sizing transient was the turbine trip without
bypass (identical to instantaneous loss of condenser vacuum
transient) with flux screm. However, it was determined with later
plants that the main steam line isolation with flux scram could

be more severe. Hence this analysis is used in checking safety
valve adequacy.

Page 5 - Relief Valve Adequacy Transient

A scram sigoal ir initiated at the same time & turbine trip
ocgurs by position switches on the turbine stop valves. This
transient causes a rapid pressure increase in the reactor pressure
vessal. Primary system relief valves are provided to remove
sufficient energy from the reactor to prevent safety valves from
lifting.”" Using improved control rod scram times (Figure 2) sud
four relief valves (three required previously) the peak pressure
in the steam line at the safety valve location was calculated to
be 1183 peig and since the lowest safety valve set point is

1210 peig, the UE design margin between peak pressure and the
safety valve set point of 25 psi is maintained.

OFFICED | ...

SURNAME » '

—.. DATED | .. sisesrisaessiiies X . -
Form ABC-318 (Rev 9-53) AECM 0240 OGP0 edd—18—81485-1 448678



&

Pags 5 and 6 - Safety Valve Adequacy

Figure 4 shows the transient resulting from closure of all 4 MSIVs
within 3 seconds vherein 3 of the 4 relief/safety valves open

(321 of main steam gencration rate) and only 2 of the & safety
valves (181 of main steam generation rate). Neutron flux reaches
the serax level at about 1.8 seconds, initiating resctor shutdown.
The assumed safety valve capacity (Target Rock plus spring safety
capscities) kseps the peak vessel pressure 92 psi below the peak
allowable ASME overpressure of 1375 peig. Therefore, the relief
velves plus spring safety valves provide adequate protection
against excessive overpressurization of the nuclear system process
barrier with a large margin becsuse of the reduced capacities
sssumed for this analysis.

NSP letter to AEC dated June 1, 1973 - Request to change the
Technical Specifications to require four opersble relief valves
{instead of three, and slightly shorter control rod scram times

in accordance with the analysis presented in the attachment to

NSP letter dated February 13, 973 (reference 2 above). Tre-
liminary calculations show that the new analyses present the most
limiting conditions expected during the first 2250 MWD/STU exposure
increment of cyele two.

AEC approval letter (Change No. 8) dated July 2, 1973, to require
four relief valves instead of three as previously required and
slightly faster scram times than previously spseified in accordance
with NSP change request dated June 1, 1973 (referemce 3 above)

for reactor operation at rated power out to 2250 MWD/STU.

Ve are continuing our evaluatica of the shape changes in the
scram reactivity curve and the necessity for more restrictive
technical specifications but agree that the techmical specification
changes you have proposed should be made now.'

NSP letter to AEC dated August 1, 1973 - "Observed Reliaf Valve

Opening Times Different than those Assumad in the Tramsient Analysis .

General Electric reports that resulte of Target Rock relief valve
performance tests show a delay in initial opening time of about

0.8 second rather than 0.2 second as reported in the Monticello
FSAR.
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NSP letter to AEC dated August 21, 1973 Plasoed Resactor
Operstion from 2000 MWD/T to the [nd of Cycle 2

Page 2 Relief valve modifications will reduce pesk vessal
pressure following transients for the end of cycle 2 as well as
subsequent cycles. Safety valve setting increasss will uaintain
or improve the margin between vessel pressure and valve set
points” (fellowing turbine trip without steam bLypass)

AEC Mamo to File dated September 13, 1973,

We will consider a change to the Technical Specifications to
increase safety valve set point from 1210-1220 peig to 1240 psig.
Our final comclusions, in this regard, are dependent on additional
analysis for tha period beyoond 2000 MWD/T to be provided by NSP.
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