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NORTHERN STATES POWER COMPANY

MINNEAPOLIS, MINNESOTA 55401

September 13, 1973

Mr. J F O'Leary, Director
Directorate of Licensing
Qffice of Regulation

U S Atomic Energy Commission
Washington, D C 20545

Dear Mr. O'Leary:

MONTICELLO NUCLEAR GENERATING PLANT
Docket No. 50-263 License No, DPR-22

Change Request Dated September 13, 1973

Attached are three signed originals and 37 conformed copies of a request
for a change of Technical Specifications, Appendix A, of the Provisional
Operating License, DPR-22, for the Monticello Nuclear Generating Plant.
This change request has been reviewed by the Operations Committee and
the Safety Audit Committee.

We request these changes as a result of a reanalysis of pressure tran-
sients for the end of cycle fuel exposures. We believe that these
proposed changes do not introduce concerns not previously raised or:
reviewed by the Commissioen.

Also included in this transmittal are 40 copies of a report prepared £
by General Electric Company which presents transient analyses in support
of the requested change in Technical Specifications. This report is
provided to supplement your review, It should be noted, however, that
this report is based on ayreference exposure threshold of 2400 MWD/STU.
This exposure threshold was determined as a refinement of the 2250 MWD/
STU figure reported in our June 1, 1973 letter, Concomitant with the
preparation of the attached analysis, information was obtained indicating
that the assumed relief valve delay time may not be conservative. A new
figure of 2000 MWD/STU based on a longer delay in initial valve opening
time was reported in an August 1, 1973 letter. Subsequently, in lieu of
more refined calculations verifying that figure, conservative estimating
techniques have identified an even lower exposure threshold of 1640 MWD/
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STU. Rod patterns have been fixed at Monticello, as of September 13, 1973
at a conservative exposure level of 1540 MWD/STU in the manner discussed

in our August 21, 1973 letter. This 1640 MWD/STU threshold is currently
being used as a basis for operating limitations. The exposure threshold

is increased by the change in safety valve set points discussed herein

and a reanalysis to determine the revised threshold is currently in
preparation, This updated analysis will account for the planned modifi-
cations to the relief valves to reduce the delay time and the new safety
valve set points, and will be submitted in support of operation to the end
of cycle 2. (The reanalysis is expected to justify extension of the
limiting exposure threshold to about 2680 MWD/STU.) It should be recognized
that plant operations at Monticello are being conducted conservatively in
response to new information relating to end-of-cycle transients, Informa-
tion received subsequent to the attached report has- notealtered the validity
of the report w1th respect to the bases for changes in the safety valve

set points.

A second aspect requiring clarification relates to the safety valve

- sizing transients and associated safety valve margins. Safety valves
were initially sized assuming no credit for scram. After the Code was
changed to allow indirect scram, reanalysis indicated that only two
safety valves were required. NSP arbitrarily elected that four, of

the originally planned twelve, safety valves be retained. At that time,
it was considered prudent to retain some of the margin gained through
the Code change. However, no attempts were made to take credit for the
additional valves since there was no obligiation to provide margins
beyond that required by the Code. It should be noted that the reported
allowable end of cycle power level of 91% of rated power is based on the
relief valve capacity. Calculations to verify sufficient capacity of the
four safety valves show extensive margin for a main steamline isolation
transient occurting at rated power. Should credit for the safety valves
be limited to present requirements, this sizing transient would not be

- controlling with respect to power level.

Yours very truly,
L O Mayer, PW
Director of Nuclear Support Services
LOM/DWJ/br
cc: J G Keppler

G Charnoff

Minnesota Pollution Control Agency
Attn K Dzugan
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UNITED STATES ATOMIC ENERGY COMMISSION

NORTHERN STATES POWER COMPANY

Monticello Nuclear Generating Plant Docket No., 50-263:

SEP28 1973
U.S. ATOMIC ENERGY
C'?MMIIStStON
egutator:
Mail secm!n

REQUEST FOR AUTHORIZATION OF
A CHANGE IN TECHNICAL SPECIFICATIONS
OF APPENDIX A

PROVISIONAL OPERATING LICENSE NO, DPR-22

(Change Request Dated September 13, 1973)

Northern States Power Company, a Minnesota corporation, requests
authorization for changes to the Technical Specifications as shown on
the attachments labeled Exhibit A and Exhibit B, Exhibit A describes
the proposed changes along with reasons for change. Exhibit B is a
copy of the Technical Specifications revised to incorporate the pro-
posed changes., ' ‘

This request contains no restricted or other defense information.
NORTHERN STATES POWER COMPANY

Wade Larkin
Group Vice President - Power Supply

On this /43? day of s, 1973, before me a notary
public in and for said County, personally appeared Wade Larkin, Group
Vice President - Power Supply, and being first duly sworn acknowledged
that he is authorized to execute this document in behalf of Northern
States Power Company, that he knows the contents thereof and that to
.the best of his knowledge, information and belief, the statements made
in it are true and that it is not interposed for delay.

JOHN J. SMITH

Notary Public, Hennepin County, Minnesota
My Commission Expires March 3, 1976

7190



EXHIBIT A

MONTICELLO NUCLEAR GENERATING PLANT
DOCKET NO, 50-263

CHANGE REQUEST DATED SEPTEMBER 13, 1973
PROPOSED CHANGES TO THE TECHNICAL SPECIFICATIONS

APPENDIX A OF PROVISIONAL OPERATING
LLICENSE .NO, DPR-22

Pursuant to 10CFR50.59, the holders of the above-mentioned license hereby
propose the following changes to Appendix A, Technical Specifications.

1, PROPOSED CHANGE

- On page 16, Bases: 2.1, first paragraph, fourth line, change
'"%,5)" to read "(4,5,6,7)."

- On bottom of page 16, add "(6) Supplement on Transient Analyses
submitted by NSP to the AEC, February 13, 1973" and " (7) Letter
from NSP to AEC, 'Planned Reactor Operation From 2000 MWD/T to
End of Cycle 2,' dated August 21, 1973."

REASON FOR CHANGE

This will document in the Technical Specifications the additional
studies completed on the effects of operational transients,

2. PROPOSED CHANGE

- On page 20, Bases: 2.3.A, end of third paragraph, change." cees
page 22.," to read " .... page 18.," 4

- On page 21, Bases: 2.3.B, end of second paragraph, change " .....
page 22," to read " ..,. page 18." '

- On page 21, Bases: 2.3,C, end of fourth paragraph, change " ....
page 22.," to read " .... page 18."

- On page 26, Bases: 2,4, third paragraph, third and sixth lines,
change " ,... page 22," to read " .... page 18."

REASON FOR CHANGE

These changes correct typographical errors,
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PROPOSED CHANGE

On page 24, Bases: 2.2, move the last paragraph to the top of
page 25.

REASON FOR CHANGE

To have all of this paragraph on the same page.

PROPOSED CHANGE

On page 23, T.S.2.4.C, change '2 valves at ==1210 psig.' and "2
valves at =1220 psig.'" to read '"4 valves at =<1240 psig."

On page 25, Bases: 2.2, in the second sentence, delete the words
"from rated power." 1In the third sentence, change " .... is 1183
psig." to read " .... is limited to 1214 psig." In the fifth
sentence, change " ,... to 1283 psig .... " to read " ,... to 1308
pPsig ceus "

On page 26, Bases: 2.4, second paragraph, line 8, change " ....
about 1283." to read " .... about 1308 psig." On line 10, change
" vvss of five valves (2 safety valves and 3 dual purpose safety/
relief valves) set ..., " to read " ..., of eight valves (4 safety
valves and 4 dual purpose safety/relief valves) set .... "

On page 118, T.S.3,6.E.1, fourth line, change " .... three safety
valves ..., " to read " .... four safety valves ..., "

On page 119, T.S.4,6.E.1, last sentence, delete everything after
ceee nomlnal popping p01nt of the .... " (including tabulation)
and add " .... four safety valves shall be set at = 1240 psig," .

On page 134, Bases: 3.6,E/4,6.E, last paragraph, line 4, change

" .es. to total 50% (35% relief and 15% safety) of .... " to read

" eses to total 83.9% (47% relief and 36.9% safety) of .... " On
line 5, change " .... assuming that three of the four relief/safety
valves (35%) and two of the four safety valves (18%) operated." to
read " .... assuming that four safety/relief valves (47%) and four
safety valves (36,9%) operated." Delete the last sentence of the
paragraph.



EXHIBIT A
_3_

REASON FOR CHANGE

The transients discussed in our February 13, 1973 submittal were reana-
lyzed as reported in our letter to the AEC entitled, "Planned Reactor
Operation From 2000 MWD/T to the End of Cycle 2," dated August 21,
1973, The reanalysis examines the effects of a change in ‘the scram
reactivity insertion rate which takes place with increasing exposure
and results in higher peak pressures during transients. These changes
to the Technical Specifications reflect the assumptions and results of
the reanalysis plus additional analysis performed subsequently. One of
the objectives of the analysis was to examine means of extending Cycle
2 operations at power levels closer to rated after the limiting exposure
threshold is reached. With the proposed increase in safety valve set-
tings, the recommended 25 psi margin between the transient peak is not
compromised by a turbine trip without bypass with all rods ocut at 91%
of rated power. When the limiting exposure threshold is reached, con-
trol rods will be maintained in a fixed pattern which will result in a

-power coastdown. The power coastdown will continue to the power thres-

hold (i.e. 91%) after which additional control rods can be withdrawn
to maintain power no greater than 91%,

PROPOSED CHANGE

- On page 85, Bases: 3.3.C/3.4.C, line 8, change the sentence beginning
with "The limiting power transient .... " to read " The limiting
operational transient is that resulting from a turbine stop valve
closure with failure of the turbine bypass system,"

REASON FOR CHANGE

This change restores the original statement erroneously changed in our
Technical Specification Change Request Dated June 1, 1973. The MSIV
closure with indirect scram is not an operational transient as defined
in the FSAR since multiple failures are assumed to occur. The MSIV
closure with indirect scram is studied only to satisfy code require-
ments for safety valve sizing.

PROPOSED CHANGE

- On page 134, Bases: 3.6.E/4.6.E, first paragraph, line 3, change
" ... #1% of design pressure.'" to read " ,... +1% of the set
pressure,

REASON FOR CHANGE

This change correctly states the pressure from which the tolerance band
of the safety and safety/relief valves is determined.



EXHIBLIT B

This exhibit consists of the following pages revised
to incorporate the proposed changes:

Page 16
Page 20
Page 21
Page 23
Page 24
Page 25
Page 26
Page 85
Page 118
Page 119

Page 134



Bases Continued:

2.1 During transient operation, the heat flux would lag behind the neutron flux due to the inherent heat
transfer time constant of the fuel which is 8-9 seconds. Also, the limiting safety system scram
settings are at values which will not allow the reactor to be operated above the safety limit during

. normal operation or during other plant operating situations which have been analyzed in detaill (4,5,6,7)o

In addition, control rod scrams are such that for normal operating transients the neutron flux transient
is terminated before a significant increase in surface heat flux occurs. Scram times of each control rod
are checked each refueling outage to assure the insertion times are adequate. Exceeding a neutron flux
scram setting and a delay in the control rod action to reduce neutron flux to less than the scram sett-
ing within 0.35 seconds does not necessarily imply that fuel is damaged; however, for this specification

a safety "1limit violation will be assumed anytime a neutron flux scram setting of the APRM's is exceeded
for longer than 0.95 seconds.

Analysis within the nominal uncertainty range of all appropriate significant parameters, show tnat if
the scram occurs such that the neutron flux dwell time above the limiting safety system setting is less
than 0.95 seconds, the safety limit will not be exceeded for normal turbine or generator trips, which
are the most severe normal operating transients expected.

The computer provided with Monticello has a sequence annunciation program which will indiczte the

in which scrams occur such as neutron flux, pressure, etc. This program also indicates when the scr
point is cleared. This will provide information on how long a scram condition exists and thuz provide
some measure of the energy added during a transient. Thus, computer informatiocn normally will bLe availzble
for analyzing scrams; however, if the ccaputer information should not be available for any scram analysis,
Specification 2.1.C.2 will be relied on to determine if a safety limit has been violated.
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During periods when the reactor is shut down, consideration must alsoc be given to water level require-
ments due to the effect of decay heat. If reactor water level should drop below the top of the active
fuel during this time, the ability to cool the core is reduced. This reduction in core cooling capa-
bility could lead to elevated cladding temperatures and clad perforation. The core will be cooled
sufficiently to prevent clad melting should the water level be reduced to two-thirds the core height.
Establishment of the safety limit at 12 inches above the top of the fuel provides adeqguate margin,

<

This level will be continuously monitored whenever the recirculation pumps are not operating.

(4) FSAR Volume I, Section III-2.2.3

Es) FSAR Volume III, Sections XIV-5

6) Supplemenent on Transient Analyses submitted by NSP to the AEC February 13, 1973

(7) Letter from NSP to the AEC, "Planned Reactor Operation from 2,000 MWD/T to end of
cycle 2", dated August 21,1973 :

2,1 BASES 16
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Bases Continued:

2.3

For operation in the startup mode while the reactor is at low pressure, the IRM scram setting of 15%
of rated power provides adequate thermal margin between the setpoint and the safety limit, 18% of
rated. The margin is adequate to accommodate anticipated maneuvers associated with power plant
startup. Effects of increasing pressure at zero or low void content are minor, cold water from
sources available during startup is not much colder than that already in the system, temperature
coefficients are small, and control rod patterns are constrained to be uniform by operating proce-
dures backed up by the rod worth minimizer. Worth of individual rods is very low in a uniform rod
pattern. Thus, of all possible sources of reactivity input, uniform control rod withdrawal is the
most probable cause of significant power rise. Because the flux distribution associated with uniform
rod withdrawals does not involve high local peaks, and because several rods must be moved to change
power by a significant percentage of rated power, the rate of power rise is very slow. Generally
the heat flux is in near equilibrium with the fission rate. In an assumed uniform rod withdrawal
approach to the scram level, the rate of power rise is no more than five percent of rated power per
minute, and the IRM system would be more than adequate to assure a scram before the power could ex-
ceed the safety limit. The IRM scram remains active until the mode switch is placed in the run
position. This switch occurs when reactor pressure is greater than 850 psig.

The analysis to support operation at various power and flow relationships has considered operation
with either one or two recirculation pumps. During steady-state operation with one recirculation
pump operating the equalizer line shall be open. Analysis of transients from this operating con-
dition are less severe than the same transients from the two pump operation.

The operator will set the APRM neutron flux trip setting no greater than that shown in Figure 2.3.1.
However, the actual set.point can be as much as 3% greater than that shown on Figure 2.3.1 for re-
circulation driving flows less than 50% of design and 2% greater than that shown for recirculation
driving flows greater than 50% of design due to the deviations discussed on page 18.

APRM Control Rod Block Trips - Reactor power level may be varied by moving control rods or by vary-
ing the recirculation flow rate. The APRM system provides a control rod block to prevent rod with-
drawal beyond a given point at a given recirculation flow rate, and thus protects against exceeding a
MCHFR of 1.0. This rod block set point, which is automatically varied with recirculation flow rate,
prevents an increase in the reactor power level to excessive values due to control rod withdrawal.
The specified flow variable set point provides substantial margin from fuel damage, assuming steady

state operation at the set point, over the entire recirculation flow range. The margin to the safety

limit increases as the flow decreases for the specified trip point vs. flow relationship, therefore,

2.3 BASES - | o | 20
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Bases Continued:

2.3 the worst case MCHFR during steady state operation is at 110% of rated power. Peaking factors

as specified in Section 3.2 of the FSAR were considered. The total peaking factor was 3.08.

The actual power distribution in the core is established by specified control rod sequences and
is monitored continuously by the in-core LPRM system. As with the APRM scram setting, the APRM
rod block setting is adjusted downward if peaking factors greater than 3.08 exist. This assures
a rod block will occur before MCHFR becomes less than 1.0 even for this degraded case. The rod
block setting is changed by changing the intercept point of the flow bias curve (keeping the
slope constant); thus, the entire curve will be shifted downward.

The operator will set the APRM rod block trip settings no greater than that shown in Figure 2.3.1.

However, the actual set point can be as much as 3% greater than that shown on Figure 2.3.1 for re-

circulation driving flows less than 50% of design and 2% greater than that shown for recirculation
| driving flows greater than 50% of design due to the deviations discussed on Page 18.

C. Reactor Low Water Level Scram - The reactor low water level scram is set at a point which will
assure that the water level used in the bases for the safety limit is maintained.

The operator will set the low water level trip setting no lower than 10'6" above the top of the
active fuel. However, the actual set point can be as much as 6 inches lower due to the deviations
| discussed on Page 1Z2,

D. Reactor Low Low Water Level ECCS Initiation Trip Point - The emergency core cooling subsystems
are designed to provide sufficient cooling to the core to dissipate the energy associated with
the loss of coolant accident and to limit fuel clad temperature to well below the clad melting
temperature to assure that core geometry remains intact and to limit any clad metal-water reaction
to less than 1%. The design of the ECCS components to meet the above criterion was dependent on
three previously set parameters: the maximum bresk size, the low water level scram set point,
and the ECCS initiation set point. To lower the set point for initiation of the ECCS could
rrevent the ECCS components from meeting their criterion. To raise the ECCS initiation set
point would be in a safe direction, but it would reduce the margin established to prevent
actuation of the ECCS during normal operation or during normally expected transients.

2.3 BASES ' ' : o 21



2.0 SAFETY LIMITS

LIMITING SAFETY SYSTEM SETTINGS

2.2 REACTOR COOLANT SYSTEM

Applicability:

Applies to limits on reactor coolant system
pressure.

S

Objective:
To establish a limit below which the integrity

of the reactor coolant system is not threatened
due to an overpressure condition.

Specification:

The reactor vessel pressure shall not exceed
1335 psig at any time when irradiated fuel is
present in the reactor vessel

2.2/2.4

2.4

REACTOR COOLANT SYSTEM

Applicability:

Applies to trip settings of the instruments
and devices which are provided to prevent the
reactor system safety limits from being ex-
ceeded.

Objective:

To define the level of the process variables
at which automatic protective action is
initiated to prevent the safety limits from

being exceeded.

Specification:

A. Reactor Coolant High Pressure Scram shall "
e £1075 psig.

B. Reactor Coolant System Safety/Relief Valves

Initiation shall. be as follows:
4 valves at € 1080 ps1g

C. Reactor Coolant System Safety'Valves
Nominal Settings shall be as follows:

L4 Valves at £ 1240 psig.

23 .



Bases:

2.2

The reactor coolant system integrity is an important barrier in the prevention of uncontrolled
release of fission products. It is essential that the integrity of this system be protected by
establishing a pressure limit to be observed for all operating 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. The 1375 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, and 1400 psig at 575°F.
The pressure safety limit was chosen as the lower of the pressure transients 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 III-C for the recirculation pump casing, and the USAS
Piping Code Section B3l.l for the reactor coolant system piping. The ASME Code permits pressure
transients up to 10 percent over the vessel design pressure (110% x 1250 = 1375 psig) and the USAS
Code permits pressure transients up to 20 percent over the piping design pressure (1207 x 1148 =
1378 psig).

The design basis for the reactor pressure vessel makes evident the substantial margin 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 an internal pressure of 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 safety limit.

2.2 BASES , o B 2l




Bases Continued:

2.2 The normal operating pressure of the reactor coolant system is approximately 1025 psig. The
turbine trip with failure of the bypass system represents the most severe primary system pres-
sure increase resulting from an abnormal operstionsl transient. The peak pressure in this
transient is limited to 1214 psif. The safety valves are sized assuming no direct scram during
MSIV clcsure. The only scram assumed is from an indirect means (high flux) and the pressure at
the bottom of the vessel is limited to 1308 psig in this case. Reactor pressure is continuously
monitored in the control room during operation on a 1500 psig full scale pressure recorder.

2.2 Bases . | . PR : S 25



Bases:

2.4 The settings on the reactor high pressure scram, reactor coolant system safety/relief valves, turbine
control valve fast closure scram, and turbine stop valve closure scram have been established to
assure never reaching the reactor coolant system pressure sofety limit as well as assuring the sys-
tem pressure does not exceed the range of the fuel cladding integrity safety limit. The APRM neutron
flux scram and the turbine bypass system also provide protection for these safety limits. 1In addition
to preventing power operation above 1075 psig, the pressure scram backs up the APRM neutron flux scram
for steam line isolation type transients.

The reactor coolant system safety valves offer yet another protective feature for the reactor ‘
coolant system pressure safety limit. In compliance with Scction III of the ASME Boiler and Pressure
Vessel Code, 1965 edition, the safety valves must be set to open at a pressure no higher than 105
percent of design pressure, and they must 1limit the reactor pressure to no more than 110 percent

~ of design pressure. The safety valves are sized according to the code for a condition of MSIV
closure while operating at 1670 MWt, followed by no MSIV closure scram but scram from an indirect
(high flux) means. With the safety valves set as specificd herein, the maximum vessel pressure
(at the bottom of the pressure vessel) would be about 1308 psig. See FSAR Section 4.4.3 and
supplemental information submitted February 13, 1973. Evaluations presented indicate that a total
of €ight valves (4 safety valves and 4 dual purpose safety/rclief valves) set at the specified
pressures maintain the peak pressure during the transient within the code of allowable and safety
limit pressure. :

The operator will set the reactor coolant high pressure scram trip setting at 1075 psig or iower.
However, the actual setpoint can be as much as 10 psi above the 1075 psig indicated set point due

to the deviations discussed in the basis of Specification 2.3 on Page 1I8. In a like manner, the
operator will set the reactor coolant system safety/relief valve initiation trip setting at 1080
psig or lower. However, the actual set point can be as much as 11 psi above the 1080 psig indicated
set point due to the deviations discussed in the basis of Specification 2.3 on Page 18.

A vioiat?on of this specification is asswned to océur.dnlvahen a dévice is knowingly set‘outside
of the limiting trip setting, or when a sufficient number of devices have been affected by any means -

2.4 BASES
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Bases Continued 3.3 and 4.3:

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

or above the initial value of 10% of rated power used in the analyses of transients from cold
conditions. One operable SRM channel would be adequate to monitor the approach to criticality
using homogeneous patterns of scattered control rod withdrawal. A minimum of two operable
SRM's are provided as an added conservatism.

5. The consequences of a rod block monitor failure have been cvaluated and reported in the Dresden
II SAR Amendments 17 and 19. These evaluations, equally applicable to Monticello, show that
during reactor operation with certain limiting control rod patterns, the withdrawal 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 testing of the RBM system prior to withdrawal
of such rods to assure its operability will assure that imprcper withdrawal does not occur. It
1s the responsibility 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 than limiting patterns. '

Scram Insertion Times

The control rod system is designed to bring the reactor subcritical at a rate fast enough to prevent
fuel demage; i.e., to prevent the MCHFR from becoming less than 1.0. This requires the negative
reactivity insertion in any local region of the core and in the over-all core to be equivalent to at
least one dollar within 0.75 second. The required average scram times for three control rods in all
two by two arrays and the required average scram times for all control rods are based on inserting
this amount of negative reactivity locally and in the overall core, respectively, within 0.75 second.

‘Under these conditions, the thermal limits are never reached during the transients requiring control
rod scram as presented in the FSAR., The limiting operational transient is that resulting from a turbine
stop valve closure with failure of the turbine bypass system. Analysis of this transient shows that the
negative reactivity rates resulting from the scram with the average response of all the drives as given

in the above Specification, provide the required protection, and MCHFR remeins greater than 1.8. 1In
the analytical treatment of the transients, 290 milliseconds are allowed between a neutron sensor
reaching the scram point and the start of motion of the control rods.
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3.0 LIMITING CONDITIONS FOR OPERATION

4.0 SURVEILLANCE REQUIREMENTS

4. 1If Specification 3.6.C.1, 3.6.C.2, and 3.6.
" C.3 are not met, normal orderly shutdown
shall be initiated. :

Coolant Leakage

Any time irradiated fuel is in the reactor vessel,
and reactor coolant temperature is above 2120F,
reactor coolant leakage into the primary contain-
ment from unidentified sources shall not exceed

5 gpm. In addition, the total reactor coolant
system leakage into the primary containment shall
not exceed 25 gpm. If these conditions cannot be
met, initiate an orderly shutdown and have the. re-
actor placed in the cold shutdown condition within
24 hours. ’

Safety and Relief Valves
1. During power operating conditions and whenever
the reactor coolant pressure is greater than

110 psig and temperature greater than 3MSOF,
four safety valves and the safety valve func-

3.6/&._6

(b) When the continuous conductivity moni-
tor is inoperable, a reactor coolant
sample should be taken at least once
per shift and analyzed for conductiv-‘
ity and chloride ion content.

Coolant Leakage

Reactor coolant system leakage into the dry-
well shall be checked and recorded at least
once per day.

Safety and Relief Valves

1. A minimum of two safety valves shall be
bench checked or replaced with a bench
checked valve each refueling outage. All
four valves shall be checked or replaced

118



3.0 LIMITING CONDITIONS FOR OPERATION 4,0 SURVEILLANCE REQUIREMENTS

tion of four safety/relief valves shall : every two refueling outages. The. nominal
be operable. The solenoid activated popping point of the four safety valves
relief function of the safety/relief val- shall be set at € 1240 psig.
ves shall be operable as required by Spec- _ _
ification 3.5.E. ) T : . ’
2. If specification 3.6.E.1 is not met, ini- 2. a. A minimam of two safety/relief valves shall

: tiate an orderly shutdown and have coolant be bench checked or replaced with a bench
pressure and temperature reduced to 110 : checked valve each refueling outage. All
psig or less and 345°F or less within 2 four valves shall be checked or replaced
hours. every two refueling outages. The popping

point of the safety/relief valves shall
be set as follows:

Number of Valves Set Point (psig)

4 < 1080

b. At least one of the safety/relief valves
shall be disassembled and inspected each
refueling outage.

c. The integrity of the safety/relief valve
bellows shall be continuously monitored.

d. The operability of the bellows monitoring

3.6/4.6
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Bases Continued 3.6 and 4.6:

D. Coolant Leakage _

. The former 15 gpm limit for leaks from unidentified sources was established assuming such leakage was coming
from the primary system. Tests have been conducted which demonstrate that a relationship exists between the size
of a crack and the probability that the crack will propagate. From the crack size a leakage rate can be determined.
For a crack size which gives a leakage of 5 gpm, the probability of rapid propagation is less than 10-5, Thus, an
unidentified leak of 5 gpm when assumed to be from the primary system had less than one chance in 100,000 of propa-
gating, which provides adequate margin. A leakage of 5 gpm is detectable and measurable. The 24 hour period
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 capacity of the drywell 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 of the reactor coolant leakage detection system, including an evaluation of the speed and sensi-
tivity of detection, will be evaluated during the first 18 months of plant operating, and the conclusions of this
evaluation 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 technlques
to the Monticello Plant will be the subject of continued study.

E. Safety and Relief Valves :

Experience in safety valve operation shows that a testing of 50% 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 higher than the set pressure, the reactor coolant pressure safety limit of 1375 psig is not exceeded.
Safety/relief valves are used to minimize activation of the safety valves. The operator will set the pressure
settings at or below the settings listed. However, the actual setpoints 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 83.9% (477 relief and 36.9% safety) of the full power steam generator rate. This capacity
corresponds to assuming that four safety/relief valves (47%) and four safety valves (36 9%) operated

3.6/4.6 BASES : - o | ‘ 134
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MONTICELLO - SAFETY VALVE SETPOINT INC

I. INTRODUCTION

Analysis of the recent change to the exposed core scram reactivity
insertion curve (GE December 1972 curve, curve C,Fig. 1) has resu_.Ited
in the inability of Mon tice‘llo to satisfy, near the end of cycIé, the GE
recommended 25 psi margin between the worst case! ‘pr.essurization
type transient I(turbine trip without bypass, i.e., relief valve sizing

transient) and the setpoint of the first spring safety valve (1210 psig).

- Calculations 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 M'WD/T. The
transient analyses based on this curve and submitted to the AEC on

February 13, 1973, adequately describes the effects of the transients.

Beyond an exposure of 2400 MWD/T, additional measures are.required to
ensure the margins of the February 13, 1973 analysis are met. Of the
short range remedies studied, a reduction in reactor power to 84% will

- adequately meet the requirement. A second alternative; increasing the
spring safety valve setpoints, could also assist in maintaining the transient

margins,

This report is intended to provide the analytical and administrative

justifications for the safety valve setpoint change.

1I. CONCLUS.ION AND RECOMMENDATIONS

The setpoints of all four spring safety valves can and should be reset to

1240 psig prior to a core exposure (R-1 reload) of 2400 MWD/T. This

setpoint increase can be effected within appropriate codes and regulations, |

D%QSSAEETP Apd maintains the required and recommended margins described in earlier

SEP26 1973 . d g:uments.

REGULATORY
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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

'pressurbe resulting from the relief valve sizing transient and the first

safety valve will be 26 psi. This satisfies the GE recommended design

guideline margin (25 psi)..

The safety valve sizing analysis assumed a :power level of 100% and

" -yields a margin of 67 psi from the 1375 psig limit; operation at 91%

(limited by the RV éizing transient) would result in larger mé.rgins. In

conjunction With the setpoint ché.nge, Tech Specs must also be modified

to include the settings and their bases.

DISCUSSION

A,

Basis for Change

On Februéry 13, 1973, NSP submitted to the AEC a report prepared
by General Electric e;;ltitled "Results of Transient Reanalysis for
Monticello Nuclear Generating Plant with End-of-Cycle Core
Dynamic Char;acteristics. "' This report described the changes to
the abnormal Qperati'onalbt.ransient analysis as described in the
FSAR caused by é. shift in the scram reactivity feedback curve for
expoéed core conditions. Also included in that report were the
proposed changes necessary to meet the General Electric guideline
which is to maintain avmargin of 25 psi between the peak pressure
resulting from the 'worst case' pressurization type transient
(turbine trip without bypass, i.e., relief valve sizing transient) and

the setpoint of the first spring safety valve.

On June 1, 1973, NSP submitted a proposed change to the Technical

Specifications incorporating the results and recommendations of the

February 13 report.
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General Electric, on the basis of refined analytical techniques,
informed NSP earlier this year that the shift in the scram
reactivity curve is a function of core exposure, i.e., the present
cﬁrve (Fig. 1, GE's generic '72, Curve B) does not fully represent
the final end-of-cycle core condition. GE has determined that
Curve B will define the scram reactivity function to a core exposure
(R-1 reload) of 2400 MWD/T. Postulated transients using the
assumptions from the analyses and occurring up to that exposure
would not result in peak pressures in excess of that described in
previous submittals. Beyond an exposure of 2400 MWD/ T,
additional measures are required to ensure satisfaction of the GE
recommended design obje‘ctive of a 25 psi margin between peak
transient pressure and the safety valve setpoints, The margin
between peak pressure and the reactor vessel pressure limit
following the safety valve sizing transient (MSIV closure) remains
well above the 25 psi required design margin; therefore, no safety

limit is affected whether or not additional measures are taken.

'Gem'eAralml*il‘(racAtri'c ‘has' ac.aterr'r;ined an "all ;;ds out" scram reactivity
curve (Fig. 1, Curve C) to define the worst case core conditions
between 2400 MWD/T and the end of the current cycle for Monticello.
Although actual conditions do not .reach Curve C until the all-rods-
out end-of-cycle exposure, Curve C was applied to determine what
measures were necessary to ensure maintenance of the effects of
trans;ients throughout the remainder of the cycle in conformance with

the earlier analysis.

Evaluations have been made for a rod movement "freeze' until
power coasts down to 84% at 2400 MWD/T; this is sufficient to
meet the 25 psi margin in the relief valve sizing transient. This
operational restriction maintains the validity of the earliér transient

analyses. Other measures such as the change discussed in this
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report, are being develdped; their application may aid further .

in mitigating the overall effects of the newer curves.

Assumptions Used in Analysis

The same generic assumptions as those used in the February 1973

submittal were applied to the transients described in this report.

Conservative assumptions, such as a multiplier on the void coefficient,
a multiplier on the scram reactivity curve, and average control rod

scram times equivalent to the '67 Product Line BWR, were used. -

Because the new scram reactivity curve (Curve C) represents an
exposed core condition, the new analyses were done with end-of-
‘cycle inpufs for consistency and to ensure that a realistic worst case
wduld :be defined. Foi‘ example, the void coefficient is reduced at
the end of the cycle and this will tend to reduce the peak of the

pressurization transients.

The scram reactivity curve (Cvurve C) is a function of core exposure
and will not be approached until near the end of cycle; however, the
curve is assumed to apply from 2400 MWD/T to the cycle end for the

determination of 100% power transient effects,

In the analyses of this report, the four combination relief/safety
valves are assumed operable as described in the February 1973
report, The four spring éafety valves are also assumed operable

with a setpoint of 1240 psig.

Because a_ complete set b'of transient analyses is not require'd, only

- the transients of most ¢oncern were redone. These were thé turbine
trip with.éut byp'.ass tranéiept for checking relief valve adequacy and
fhe MSL1V closure with indire'ct.scrarn for checking safety valve

adequacy.
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Transients Not Reanalyzed

The FSAR included about 20 analyses of worst case abnormal

transients in six categories of events. These categories are primary

' system pressure increases, moderator temperature decreases,

reactivity insertions, core coolant inventory decreases, core coolant
flow increase, and core coolant flow decreé.ses. These were all
reviewed to determine those which might be signifiéantly affected by
the new end-of-cycle core characteristics assumptions. The break-
down of categories, events, and logic for those in which only a review
was deemed to be adequate, is described in the analysis submitted |

in February 1973. Reiteration of that discussion 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 Isolation Valve Closure, (includes delayed scram

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

The original FSAR analysis 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 severe. During the
reanalyses work rceported in February 1973, this possibility

was checked by performing both analyées and the results showed
a somewhat higher peak pressure with main steam isolation
valve ciosure. This analysis is used for checking safety valve

adequacy in this report as well.
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Turbine Trip Without .liyEass - Relief Valve Adequacy
Transient

Reactor operating at 91% of rated, core flow 100%, 67
- product line scram times (data interpo.lated from

several cases run from 85 to 100% power):

A scram signal is initiated at the same time a turbine

trip occurs by posi;cion switches on the turbine stop

valves. This transient causes a rapid pressure increase
in the reactor pressure vessel. Primary system reliéf _
valves aré provided to remove sufficient energy from the
reactor to prevent safety valves from lif ting. Reanalysis
showed that peak preséure in the steam‘ line at the safety
valve location did not meet the GE margin of 25 psi to the
first safety valve setpoint (1210 psig). Howe\;er, a

peak pressure in the steam line of 1214 psig at the safety
valve location provides an adequate margin of 26 psi to
1240 psig, the recomm.ended first safety valve setpoint.
Thus, the adequacy of the four relief valves was confirmed
for these conditions. Using the parameters associated
with the end of life conditions, fqur 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 sec.) of the turbine stop valve
without bypaés 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

is 100. 3% at 1.36 sec. MCHFR and other pertinent

parameters remain within acceptable limits,

Closure of All Main Steam Line lsolation Valves

(Flux Scram) - Safety Valve Adequacy Transient

The ASME Nuclear Boiler and Pressure Vessel Code
requires that each vessel designed to meet Section 111
be protected from the consequence of pres suré 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 pressure vessel code taking into account

“static heads and dynamic losses.

This was discussed 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 determine the required flow capacity of the safety. valves, it

is assumed ‘that:
a. The reactor is at 1670 MWt,

b. The reactor experiences its worst main steam isolation

transient,
c. Direct reactor scram is neglected (based on isolation

valve position switches),

d. The backup scram due to high neutron flux shuts down the
reactor,
e. The Target Rock relief valves act as safety valves with

low setpoints.

Both a 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 the final
plant configuration when direct reactor scram is neglected.

This results because the longer steam lines, alibwing 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.

Pressure 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 < 1080 psig and the spring safety valve setpoints
are at 1240 psig (4 valves). Thus the ASME code épecifications

that the lowest safety valve be set at or below vessel design
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pressure, and the highest safety valve be set to open at or
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.

Thé resulting transient assuming the capacity of the 4 safet;Ir/
relief valves (47% of main steam generation rate) and the 4
safety valveAs (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 causes
the scram at approximately 1.8 seconds thereby initiating
reactor shutdown. Flux peaks at a value of 644 percent in
2.14 SeC', The assﬁméd safety jﬂvwa;.lvevca“pacity (Targe:t Rock.'plus
spAri-n'g _sz;féty capacities) keeps the peék vessel pressure 67
psi below the peak allowable ASME overpressure of 1375 psig,
Therefore, the relief valves plus the spring safety valves
provide adequate protection against excessive overpressuriza-
tion ofvthe nuclear system process barrier with an adequate

margin,

v TECHNICAL SPECIFICATION CHANGES

A-.

Scope of Changes

The principle changes of interest concern the safety valve setpoints.
This is needed to be consistent with the new assumptions used in

the transient reanalyses and is discussed in detail in Section III. B.
Other changes are those associated vﬁth the results of the transient
reanalyses discussed in Section III. D. None of these are of a crucial

safety nature and mostly affect statements about margins for various

pressurization transients. Tech Spec changes submitted to the AEC

June 1, 1973, are considered to be in effect; errors or omissions

.related to the February 1973 report and June 1;‘*;.\}973 submittal have

been corrected or added.



Specific Changes

Item

Bases statement for 2.1

Bases statement for
2.3.A

. Bases statement for

- Bases statement for

2.3.C

Tech. Spec. 2.4.C

Bases statement for 2.2

Location

Pg. 16

Pg. 20 - end
of third para.

Pg. 21 - end
of second para,

Pg. 21 - end
of second para.

Pg. 23

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

Change, o

Add reference to the
February 1973 submittal
and this analysis

| Change '"...Pg, 22,"

to "... Pg. 18."

Changeu”... Pg, 22."
to ... Pg. 18."

Change "...Pg. 22,"
to "I.. Pg. 18. "

Change "2 valves at < 1210
psig.' and "2 valves at <
1220 psig' to "4 valves 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
discussions on this topic.

Corrects typographical error
Corrects ’typogra'phical' error

Corrects typographical error

This change reflects an .
assumption of this analysis.

This change provides the basi
for the valve configurat‘
used in this analysis



Item

Basis statement for 2.4

Location

Pg., 26, Para 2,

"Line 9

Pg. 26, Para 2,
Line 10

Pg, 26, Para 3,
Lines 3 and 6

Change Reason ) .',

In addition, the safety valves

"are sized on the basis

of a closure of all Main
Steam Isolation Valves
(MSIV Closure) where
scram is assumed to be
indirect (high flux) rather
than from the MSIV position
switches. In this transient,
assuming rated power, the
pressure at the bottom of
the vessel is 1308 psig.

Reactor pressure is continuously
monitored in the control room
during operation on a 1500 psig
full-scale pressure recorder.

1
T
Change 1283 psig to 1308 psig This change reflects the
results of this analysis,
Change to read: This change reflects an
"ese a total of eight valves assumption of this analysis.
(4 safety valves and 4 dual ' '
purpose safety relief valves)
set ateo. "
Change "...Page 22" to Corrects typographical erros:

"e..Page 18."



Item

Basis statement for

3.3.C/4.3.C

Tech. Spec. 3.6.E.1

Tech Spec 4.6.E.1

Bases statement for

3. 6.E/4o 6.E

Liocation

Pg. 85,
Lines 8 and 9

’

Page 118,

‘Last Line

Pg. 119

Pg. 134,
Last Para.,

" Line 4

Line 5

Lines 6 and 7

Change

Change to read:
"The limiting power transient

* is that resulting from a

turbine stop valve closure
with failure of the turbine
bypass system. "

Change '"... three safety
valves ..+" to '"... four
safety valves..."

Change to read as follows:
"... every two refueling
outages. The nominal pop-
ping point of the four safety
valves shall be set at < 1240

,psig. A1

Change RV/SV capacity
as follows: '...to total
83.9% (47% relief and
36.9% safety) of «.."

", s sassuming that four relief -

safety valves (47%) and four

safety valves (36.9%) operated, "

Delete entire last sentence.

Reason

.

Restores original statement
erroneously changed in
February 1973 submittal.

This change reflects an
assumption in this analyses

This change reflects an
assumption in this analysis

These changes reflect
assumptions in this analysis

\.l
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