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2.

Bases:

2

The reactor coolant system integrity is an important barrier in the prevention of uncontrolled
release of fission products. It is essential that the ‘ntegrity of this system be protected by
establishing a pressure limit to be observed for all oprrating conditions and whenever there is
irradiated fuel in the reactor vessel.

The pressure safety limit of 1335 psig as measured in the vessel steam space is equivalent to 1375
psig at the lowest elevation of the reactor coolant system. 7lhe 137 psig value was derived from
the design pressures of the reactor pressure vessel, coolant piping, and recirculation pump casing.
The respective design pressures are 1250 psig at 575°F, 1148 psig at 562°F, aad 1400 psig at 575°F.
The pressure safety limit was chosen as the lower of the pressure transiemts permitted by the
applicable design codes: ASME Boiler and Pressure Vessel Code Section III-A for the pressure vessel,
ASME Boiler and Pressure Vessel Code Section 11I-C for the recirculation pump casing, and the USAS
Piping Code Section B3i.1 for the reactor coolant system piping. The ASME Code permits pressure
transients up to 10 percent over the vessel design pressure (1102 x 1250 = 1375 psig) and the USAS

Ccde permits pressure transients up to 20 percent over the piping design pressure (120 x 1148 =
1378 psip).

The design basis for the reactor pressure vessel makes evident the substantial margism of protection
against failure at the safety pressure limit of 1375 psig. The vessel has been designed for a
general membrane stress no greater than 26,700 psi at ar intermal pressure oi 1250 psig and temper-
ature of 575°F; this is more than a factor of 1.5 below the yleld strength of 42,300 psi at this

temperature. At the pressure limit of 1375 psig, the general membrane stress increases to 29,400
psi, still safely below the yield strength.

The reactor coolant system piping provides a comparable margin of protection at the established
pressure =afety limit.

©w
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Base= Continued 3.3 and 4.3:

Ce

consequences of reactivity accldents are functions of the initial neutron flux. The require-
ment of at least 3 counts per second assures that any tran-ient, should it occur, begins at

or above the initial value of 107 of rated power used in the analyses of transients from cold
conditions. Omne operable SEM chanvel would be adeguate to momitor the approach to criticalircy

vsing hemogeneous patterns of scattered control rod withdrawal. A mirimum of two operable
SEM's are provided as an added comservatism.

5. The covnsequences of a rod block monitor failure have been «valuated and reported in the Dresden
I1 SAR Amendments 17 and 19. These evaluations, equally applicable to Monticello show that
during reactor operation with certain limiting control rod patterns, the withdriwal of a
designated single control rod could result in one or more fuel rods with MCHFR's less than 1.0.
During use of such patterns, it is judged that testi-g of the RBM system prior to withdrawal
of such rods te assure its operability will assure that imprcper withdrawal does not occur. It
is the respensibility of the Engineer, Nuclear, to identify these limiting patterns and the
designated rods either when the patterns are initially established or as they develop due to
the occurrence of inoperable rods in other tham limiting patterne.

Sermm Insertion Times

The control rod system is designed to bring the reactor ~uhcritical at a rate fast cnoush to prevent
fuel damage; i.e., to prevent the MCHFR from becomin~ loss than 1.0. This reguires the negative
reactivity insertion in any loczl region of the core and in the over-anll core tc be equivalent to at
least one dollar within 0.75 second. The required sverage scram time: for three control rods in all
two by two urrays and the required average scram times for all control rods arce based on inserting
this amount of negative reactivity locally and in the overall core, respectively, within 0.75 second.
Inder these conditions, the thermal limits are never reached during the transientc regquiring control

rod scram as presented in the FGAR., The limiting operational traneiert is that resulting from & turbire
stop valve closure with failure of the turbine bypass syclem., Analyeic of this transient shows that the
negative reactivity rates resulting from the scram with ‘he average rosponse of all the édrives as given

in the sbov» Specification, provide the required protection, and MCHF! remains greater than 1.8. In
the analyt' al treatment of the transients, 290 milliseccds are alloved between a neutron sensor
reaching the scram point and the start of motioa of the ¢ ntrol rods.

3,3/k.3 BASES 85
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3.0 LIMITING CONDITIONS FOR OrERATION

L.0 SURVEILIANCE REQUIREMENTG

3.6/L.5

tion of four safety/relief valves chall
be operable. The solenoid activated
relief function of the cafety/relief val-
ves -hall be operable as required by Spec-
ificntion 31.5.E.

If specification 3.6.E.1 is not met, ini-
tiate an orderly shutdown and have roolant
prec ure and temperaturs reduced to 110
psig or less and WSOF or less within Ok
houra.

every two refueling outages. The n minal
popping point of the four safely valves
shall be set at € 1240 psig.

2. a. A ninimam of two safety/relief valves shall
be bench checked or replaced with a hench
checked valve each refueling cutapge. All
four valves shall be checked or replaced
every two refueling outages. The p pping
point of the safety/relief valves s all
be set as follows:

Hhumber of Valves Set Point !;35!‘!
“ < 1080

b, At least one of the safety/relief vialves
shall be disassembled and inspected each
refuel ing outage.

c. The integrity of the safety/relie! valve
bellows shall be continucusly monitored.

1.  The operatility of the bellows monitoring

119
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Bases Continued 3.6 and 4.6

D. Coolant Leakage

The foraer 1% gpm limit for leaks from unidentified sources was established assuming such leakage was comin:
from the primary svsten, Tests have been conducted which demonstrate that a relationship exists between the size
of a crack and the prchability that the crack will propagate. From the crack size a leakage rate can be determirned,
For a crack size which gives a leakage of 5 gpm, the probability of rapid propagation iz less than 10-3. Thus, °no
unidentified leak of 5 gpm vhen assumed tc be from the primary system had less thar one chance in 100,000 of propa-
gating, which provides adequate margin., A leakage of 5 gpm is detectable and measurable., The 24 hour periocd
allowed for determination of leakage is also based on the low probability of the crack propagating.

The capacity of the drywell sump pumps is 100 gpm and the c2pacity of the drvwell equipment drain tank pumps
is also 100 gpm. Removal of 25 gpm from either of these sumps can be accomplished with considerable margin.

The performance o. the reactor cocolant leakage detection system, including an evaluation of the speed and sen=i-

tivity of detection, will be evaluated during the first 18 months of plant operating, and the conclusions of this
evaivation will be reported to the AEC. Modifications, if required, will be performed during the first refueling

outage after AEC review. In addition, other techniques for detecting leaks and the applicability of these techniques

to the Monticello Plant wil! be the subject of continued stedy,

. Safety and Relief Valves

Experience in safety valve operation shows that a testing of 5% of the safety valves per refueling outage is
adequate to detect failures or deterioration. A tolerance value is specified in Section III of the ASME Boiler and
Pressure Vessel Code as +17 of the set pressure. An analysis has been performed which shows that with all safety
valves set 17 higker than the set pressure, the reactor coolant pressure safety limit of 1375 pcig is not exceeded.
Safety/relief valves are used to minimize activation of the safety vaives. The operator will set the pressure
settings at or below the settings listed. However, the actual setprints can vary as listed in the basis of
Specification 2.4,

The required safety valve steam flow capacity is determined by analyzing the pressure rise accompanying the main
steam flow stoppage resulting from a MSIV closure with the reactor at 1670 MWt. The analysis assumes no MSIV
closure scram, but a reactor scram from indirect means (high flux). The relief and safety valve capacity is
assumed to total 83,97 (477 relief and 36.97 safety) of the ful! power steam generator rate. This capacity
corresponds te assuming that four safety/relief valves (477) and four safety valves (36.97) operated.

3.6/4.6 BASES 134
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1
| . INTRODUCTION
: Analysis of the recent change to the exposed core scram reactiv y
| insertion curve (GE Deceniber 1972 curve, curve C,Fig. 1) has resulted
in the inability of Mon ticello to satisfy, near the end of cycle, the GE

| recornmended 25 pei margin between the "worst case" pressurization

: type transient (turbine trip without bypass, i,e¢., relief valve sl ing

! transient) and the setpoint of the first spring safety valve (1210 peigl,

Caleulations performed previously have shown that the current scram
reactivity insertion curve (GE Generic '72, curve B, Fig, 1) will
: remain valid until a core exposure (R-1 reload) of 2400 MWD/T, The |
‘ transient analyses based on this curve and submitted to the AEC on

February 13, 1973, adequately describes the effects of the transicents,

i Beyond an exposure of 2400 MWD/T, additional measures are required to

' ensure the margineg of the February 13, 1973 analysis are met. Of the

1 short range remedies studied, a reduction in reactor power to 84% will
adequately meet the requirement, A second alternative, increasing the
spring safety valve setpointg, could also assist in maintaining the transient

marging,

Tais report is intended to provide the analytical and administrative

justifications for the safety valve setpoint change,

11, CONCLUSION AND RECOMMENDA TIONS

The setpoints of all four spring safety valves can and shousd be reset to
| 1240 prig prior to a core exposure (R«1 reload) of 2400 MWD/ T, This
/\\)’“”N‘V’ « setpoint increase can be effiected within appropriate codes and regulations,
ey and maintains the required and recommended margins described in earlier
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With the four spring safety valves set at 1240 psig and the four combina.
tion relief/safety valves set at 1080 psig (present setpoint), the reactor
can be operated at 91% power from which the margin between peak
pressure resulting from the relief valve sizing transient and the first
safety valve will be 26 psi, This satisfies the GE recomriended design
guideline margin (2> psi),

The safety valve sizing analysis assumed a power level of 100% and
yields a masgin of 67 psi from the 1375 psig limit; operation at 91%
(limited by the RV gizing transient) would result in larger mavgins, In
conjunction with the setpoint change, Tech Specs muet also be modified

to include the settinge and their bases,

DISCUSSION

A, Bagis for Change

On February 13, 1973, NSP submitted to the AEC a report prepared
by General Electric entitled "Results of Transieont Reanalysis for
Monticello Nuclear Generating Plant with End-of-Cycle Core
Dynamic Characteristics.'" This report described the changes to
the abnormal operational transient analysis as described in the
FSAR caused by a shift in the scram reactivity feedback curve for
exposed core conditions, Also included in that report were the
proposed changes necessary to mect the General Electric guideline
which is to maintain a margin of 25 psi between the peak pressure
resulting from the "worst case’ pressurization type transient
{turbine trip without bv.aes, i,¢., relief valve sizing transient) and

the setpoint of the first spring safety valve,

Cn June 1, 1973, NEP submitted a proposed change to the Technical
Specifications incorporating the results and recommendations of the

February 13 report,
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The FSAR inc_aded about 20 analyses of worst cage abnormal
transic.ds in six catcpories o1 events, These categories are primary
sys' . m wgsure ivrcrecses, moderator temperature decreases,
react: ..y nse.tions, ore coolant inventory decreases, core coolant
12 do res o wnd cor eolar i dcreases. These were all
reviewed o deler cone those 4010 1ight be significantly affected by
the new end- . yele core charar eyistics assumptions, The break-
dowi «f ca gories, everts and legic for those in which only a review
wis deer - ‘o be adequ .te, is described in the analysis submitted

in Fibruary 1973, Reite~ tion of that diecussion is unnecessary here,

Results of Transients Reanalyses

1, Scope of Reanalyses

The following transients were reanalyzed in order to determine
the specific changes that might occur to the previous analytical

results:
Turbine trip without bypass (Relief valve adequacy check)

Main Steam lIsolation Valve Closure, (includes delayed scram

case for safety valve adequacy check)
Specific write-ups for these analyses are included herein.

The original FSAR analysie used the turbine trip without bypass
with flux scram for the safety valve sizing transient, However,
analyses of later plants revealed that the main steam line
isolation with flux scram could be more severes During the
reanalyses work roported in February 1973, this possibility
was checked by performing both analy: és and the results showed
a somewhat higher peak pressure with main steam isolation
valve closure, This analysis is used for checking safety valve

adequacy in this report as well,
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Turbine Trip Without Bypass - Relief Valve Adequacy
Transient

Reactor operating at 91% of rated, core flow 100%, 67
pw duct line scram times (data interpolated from

several cases run from 85 to 100% power):

A scram signal is initiated at the same time a t ‘.ine

trip occurs by position switches on the turbine stop
valves, This transient causes a rapid pressure increase
in the reactor pressure vessel., Primary system rolief
valves are provided tn remove sv’ficient energy from the
reactor to prevent safety valves from lifting. Reanalysis
showed that peak pressure in the steam line at the safety
valve location did not meet the GE margin of 25 psi to the
firet safety valve setpoint (1210 peiy). However, a

peak pressure in the steam line of 1214 psig at the safety
vaive location provides an adequate margin of 26 psi to
1240 psig, the recormrmended first safety valve setpoint,
Thus, the adequacy of the four relief valves was confirmed
far these conditione., Using the parameters associated
with the end of life conditions, four relief/safety valves
are required to operate as described in the February 1973
report to prevent this pressure transient from exceeding the

safety valve setpoint, The rapid pressure rise due to




rapid closure (0, 10 gec, ) of the turbine stop valve
without bypass operation causes core voids to
collapse and neutron flux peaks at 262 percent of
design in 0.92 sec, (Figure 3) before the scram
shuts down the reactor, Peak surface heat flux

ig 100, 39 at ', 36 sec. MCHFR and other pertinent

parameters remein within acceptable limits,

Closure of All Main Steam Line Isolation Valves

(Flux Scram) - Safety Valve Adeguacy Transient

The ASME Nuclear Boiler and Pressure Vessel Code
requires that each vesse’ designed to meet Section 111
be protected from the consequence of pressure and
temperature in excess of design conditions. The ASA
Code for Pressure Piping also requires overpressure
protection, The setpoints of the safety valves comply
with the ASME pregsure vessel code taking into accoun’

static heads and dynamic | .sses.

This was discusscd at length in the February 1973 report

and is included here for completeness,

The change in safety valve setpoints described in this
report will meet appropriate codes and regulations

(ASME NB & PV Code Sect, XI).
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To dete rmine the required flow capacity of the safety valves, it

is assumed that:

a. The reactor ig at 1670 MWt,

b, The reactor experiences its worst main steam isolation
transient,
Ca Direct reactor scram is neglected (based on isolation

valve position switches),

d. The backup scram due to high neutron flux shuts down the

reactor,

€, The Target Rock relief valves act as safety valves with

low setpoints,

Both &« turbine trip without bypass and closure of all main steam
line isolation valves produce severe overpressure transients.
Analyses for these two events have shown that the 3 second
closure of the isolation valves is slightly more severe for ihe final
plant configuration when direct reactor scram is neglected,

This results because the longer steam lines, allowing more
volume for steam compression, more than compensates for the
faster acting turbine stop valves in the former transient when
compared with MSLIV closure. The latter transient is therefore
provided here as the basis for determining the adequacy of the

safety valves.

Preseure increases follow this reactor isolation until limited by
the opening of the safety valves, The peak allowable pressure is
1375 psig (according to ASME Section III, equal to 110 percent
of the vessel design pressure of 1250 psig). The Target Rock
setpoints are < 10680 psig and the spring safety valve setpoints
are at 1240 psig (4 valves)., Thus the ASME code specifications

that the lowest safety valve be set at or below vessel design

L i R el [ P ——— — - p— B — LTy ——
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e pressure, and the highest safety valve be set to open at or :
l ‘
® below 105 percent of vessel design pressure are satisfied, .

The four spring valves together have a capacity of greater

! than 35 percent of turbine design flow.

|
|
|
The resulting transient assuming the capacity of the 4 safety/ ‘
relief valves (47% of main steam generation rate) and the 4 1

el & an. i

safety valves (36, 9% of main steam generation rate) is shown

in Figure 4. An abrupt pressure and power rise occurs as
soon as the isolation becomes effective. Neutron flux causcs
the scram at approximately 1.8 seconds thereby initiating

reactor shutdown. Flux peaks at a valvue of 644 porcent in

2,14 sec.  The assumed safety valve capacity (Target Rock plus

ppri'ng iafety capacities) keeps the peak vessel pressure 67

psi below the peak allowable AYME overpressure of 1375 psig.

T e o e [ S < SRR -

Therefore, the relief valves plus the spring safety valves

provide adequate protection against excessive overpressuriza-

- S o e ol

tion of the nuclear system process barrier with an adequate

margin.

v TECHNICL L SPECITICATION CHANGES

;. A, Scope of Changes

The principle changes of interest concern the safety valve setpoints,

| Thie ie necded to he consistent with the new assumptions used in

| the transient reanalyscs and is dircussed in detail in Section 111, B,

l" Other changes are those associated with the results of the transient

E reanalyses discussed in Section 1, D, None of these are of a crucial
| safcty nature and mostly affect statements about margine for various
pressurization transients. Tech Spec changes submitted to the AEC
June 1, 1973, are considered to be in effect; crrors or omissions
related to the February 1973 report and June 1, 1973 submittal have

veon corrected or added.,
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Specific Charses

tem

Paces

Pases

-~
-

v D

1

as
3

7.A

Pases
I o

-

Tech.

t
W
h

staterment for 2.1

staterment for

es statement for
B

-

staterment for

Spec. 2.4.C

statement for 2.2

Location

Pg. 16

Pg. 29 - end
of third para.

pg- Zl . end
of second para.

Pg. 21 -~ end
of second para.

Pg. 23

Pg. 24 last prra.
Pg. 25 top of pg.

I e T

kR | B, e B e e

Change

Ardd reference to the
February 1973 submittal
and this analysis

C‘!ange ”IO.pg. Zzo &
o M.ua pgo i18."

Change ".+» Pg. 22."
8 i Pge 18,7

Change "...Pg. 2Z."
tq 4.0 - - Pg. 18. M

Change "2 valves at < 1210
psig.  and "2 valves at <
1220 psig" to "4 vaives at
< 1240 psig.”

Change to read as follows:
""The normal operating pres-
sure of the reactor coolant
system is approximately
1025 psig. The turbine

trip from 91% power with
failure of the bypass system
represents the most severe
primary system pressure
increase resulting from an

abnormal operational transient,

The peak pressure in this
transient is 1214 psig.

Reason

Indicates documentation of
discussione on this topic.
Corrects typograohical error

Corrects typographical error

Corrects typographical error

This chunge reflects an
assumption of this analysis.

“-AT -

This change provides the basi
for the valve configurats
used in this analysis

o

P
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