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Docket No. 50-26)

Borthern Sctates Power Company
ATTN: Mr. L. 0. Mayer
Director of Nuclear Support Services
414 Nicollet Mall adae
Mionespolis, Mionesots 5
b unge No, 8
Gan t]lemen : License No., DPR-22

We have reviewed your request (NSF letter dated Jume 1, 1973) te change
the Monticello Techaical Specification requirements for relief valves
and control rod scram times. Based on the re, 't "Result of Transient
Resnalysis for Mouticello Nuclesr Generating Plant with End-of-Cycle 1
Core Dynamic Charactaristics” provided to the Directorate of Licensing
by NSP letter dated Pebruwary 13, 197), and the statomsut in your June
1973 letter that prelisminary calculatioons shov tha: the Rad-of-Cycle 1
soalysis presasts the wost limiting couditious exps: ted during the
first 1250 MWD/STU exposure increment of ecycle 2, 1. have proposed
that the required number of relief valves be incr wed from 3 to 4 and
that the control rod scram time be changed to require frater response
and fnsertiom times over the first . seconds of the S-second scram Clme
interval. With primary system pressure relieved through ¢ relief vi'ves
insiend of ) and the faster control rod sers= i{niriation Y .4 GAVe
trjuasted, the maxinum core coolant pressure according to the EOC 1
analysis following an assumed turbine trip and failure of the attomatic
turbine bypass valve to open will remain &t lesst 25 psi beiow the
lowest of iae 4 suofety valve set poiuts, thereby satisfying « Ceneral
Electric requirement that the pressure margio to the sa’ety ' alve

set point be 25 pei.
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We further wadarstand from telephone comversations with NSP !
repressatatives that ssalysie wi!l eontinwe fer the period bayomd !
2250 MWD/STU to the end of eyels 2 &nd eyels 3 or until the o .
oquilibriue fuel cycls conditions are sttained end that additional
Techodeal Specification changes may be necessary for the period
beyond 12150 WD/STU to malntain relief and safety valve core
toolant system overpressurs safety wargias. 7o assurs that we
have (ficient time to somplets owr review of your analysis for
oparat on bayond an incremastal fuel exposurs of 1150 MD/STU
duriang eycle 1, 4t Ls requested that your snalysis and any
propesed changes in technical specifications be submitted at lsast
3 days prior to the date at vhich am exposurs facremsnt during
eyele 2 of 22150 MWD/STVU would be achisved.

We are continuing our evaluation of the shape changes in the seram
restiivity eurve and the mecessity for more restrictive tschnieal
specifications but agree that the Technical Specifications changes
you have proposed should be made now, All four relief valves must
be in sarvies where in the past is was possible to opernte the
reactor with one of the four relief valves out of service. Analysis
of the overpressurs transient following turbine trip without bypaass
vill bs based on fastar Technical Specifications control rod serss

times than previously required but eonservatively slowar than setual
measured control rod scram times.

We have concluded that the changes you have proposed by your Jume 1,
1973 lactear as modified by your letter of June 20, 1973, are required
to maintalo scceptable core coolsat system overpressure safety margins
and do not present significant hasards considerations, and that thare
is ressonsbls sssurance that the haalth and safety of the publie will
wol be andangered by oparation of the vesctor in the masnay proposed
o & axposure increment in the second fusl eycle of 2250 MWD/ETU.

Aceordingly, pursuant to Sectiom 50.59 of 10 CFR Part 50, the
Technical Specifications of Facility Operating License No, DPR-22 are
hareby echanged to replace existing pages 22, 24, 2%, 26, 39, 79, 85,
$5a, 86, 112, 119, and 1M with revised pages bearing the same numbers.
The revised pages also inelude minor typographical corrections,

Sincerely,

Origl.al Signed by '
; Dennis 1! Ziemann ‘J
‘\}' Donald J. Skovhelt

. Assistant Diregtor
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Enclosures:
Revised pages as siated above

ce w/enclosures’ bee:

Dosald B. Nelson, Esquire Docket File
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E Misnsspolis, Mionesota 55401 JRBuchanan, ORNL

'WLaughlin, DTI1E

Gerald Charnoff DJSkovholt, L:OR

Shaw, Pittman, Potts, Trowbridge & Madden TJCarter, L:0R

910 - 17th Street, N. W. DLZiemann, L:OR #2

Weshiongton, D. C. 20006 JJShea, L:ORB #2
RMDiggs, L:ORB #2

Boward J. Vogal, Esquire RO (3)

Knittle & Vogel JGallo, OGC

814 Ylour Exchange Building Mlinks (4)

Minneapolis, Minnesota 55415 NDube, L:OPS

Steve Gadler, P, E.
2120 Carter Avenue
St. Paul, Minnesota 55108

Harriett Lansing, Esquire
Assistant City Attorney
City of St. Paul

638 City Hall

St. Paul, Mionescta 55102

Ken Dzugan

Minnesota Pollution Control Agency
717 Delaware Street, 5. E.
Minneapolis, Minnesota 55440

Eaviroumental Library of Minnesota
1222 8. E. 4th Streat
Minneapolis, Minneso:a 55414
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Warren R. Lawson, M. D.
e Secratary & Exscutive Officer
State Department of Health
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Bases Continued:

2.3

F.

G.

The operator will set the low low water level ECCS initiatioa trip setting >6°6" <6'10" above
the top of the aciive fuel. However, the actual setpoint (an be as much as 3 inches lower
than the 6'6" setpoint avd 3 imches greater than the 6°10" setpoint d:o to the deviatrions
discucsed on page 18.

Turbine Control Valve Fast Closure Seram - The turbine coutrol valve fast closure scram is
provided to asticipate the rapid incr.ase in pressure aad neutron flux resulting from fast
closure of the turbine contrel valves due to a load rejection and subsequent lailure of the
bypass. This tramsient is less severe than the turbine sicp valve closure with byvpazs failure
and therefore adequate margin exists. Noference Sections 14.5.1.1 and 14.5.1.2 FSAR.

HMM@MMM:M@ONQ»«mwummqwaa4?0nznvmzaunavczuﬁtnﬂn;a_mmnnrauo:& q&wnanmczmnwa!mzn.nnvbnnm
the pressure, neutron flux and hear flux facresse coused by the rapid closure of the turbine stop
valves and failure of the bypass. With o scraw setting at 10% of valve closure, only a slight
increase ia suriwe heat flux occurs aad thes ad-quite mar-in exists. The priwary system relief
valves opea to limit the presswie rise, thea reclese as pro ssure decreases. For this condition
the peak surface heat flux is less than 1107 of its rated power value and MCHFR remains above

1.8. Referenc FSAR Section 14.5.1.2.2 and supplemental in'ormation submitted February 13, 1973.

Main Steam Line Isolatiom Valwe Clesure Scram — The wain steam line isolation valve closure scram

anticipates the pressure and flux trausicats which occur during normal or inadvertent isolation
valve closure, With the scram set at 107 valve closure tlv re is no incresse in neat roa flux.

.

itiates Toim Stenvs Frelation Valve Clesore - The low pressure
isolation of the wain steam lines st 0 psiz was provided to give protection against ranid

reactor depressurization and the reswlting rapid cooldown of the vessel. Advantage was taken of

the scram feature which occurs when the wain steam line isolation valves are clased, to Lrovide

for reactor shutdown se that hipgh power operation at low reactor pressure does not occur, thus
providing protection fer the fuel cladding integrity safet- limit. Uperation of “he reactor at
pressures lower than 850 psig requives that the reacter mode switech be in the startup position where
protection of the fuel claddiag iunteprity safety limit is provided by the IRM hipgh neutron flux
scram. Thus, the combination eof nain steum line low pressure isolation and isolation valve closure
scram assures the availability of the noutron scram protection over the entire range of applicability
of the fuel claddiag integrity safety limit.

Reactor Coolant Low Presscre la

The operator will set this pressurc trip at greater tham or cqual to 850 psig. However, the actual
trip setting cam be as much as 10 psi lower due to the deviations discussed om page 18.









Bases:

2.5

The settings on the reactor high pressure scram, reactor coolant system safety/relief valves, turbine
control valve fast closure seram, and furbine stop valve clozure seram have Leen established to

assure never reaching the reactor cooclaust system pvessure solety limit as well as asauring the sys-
tem pressure does not excead the ramy e of the fuel cladding integrity safevy limit. The AVRM neutron
flux scram and the turbine bypass system also provide protection for these sufety limits. In addition
to preventing power operation abwve 10,9 psig, the pressur.e seram bachs up the AIEHM neutron flux scrum

for steam line izolation type transients.

The reactor coolant system safety valw s offer yet auother protective feature for
coolant system pressure safety liwit. ia conpliance with Scction 111 of the ASHE
Vessel Code, 1965 editioa, the safcty valves must be set to open at a pressure no hipher than 105
percent of desinn pressure, and they mest limit the reactor pressure to wo were than 110 percent
of design pressure. The safety valves are sized accordiong to the code for a condition of MSIV
closure while operating at 1670 Mit, followed by no MSIV closure seram but scram from an indirect
(high flux) weans. With the saiety valws set as specificd heredin, the maxium vessel pressure
_ . (at the bottom of the pressure veusel) would be about 1253 psig. Sce FSAR Section 4.4.3 and
ﬂ supplemental information submitted Felrwiry 13, 1973. Evaluations preseated indicate that a total
_ of five valves (2 safety valves and 3 dusl purpose safety/relief valves) set at the specified
pressures maintain the peak pressure duviog the translent within the code of allewable and safety
limit pressure.

the reactor
Loiler and Pressure

The operator will get the reactor coolantl hiph preszure
Houvever, the actual setpoint emm be an waeh az 10 psl above the 1075 psip indieated set peint due

to the deviations discuszed in the basis of Speeification 2.3 on Pape 22, In a like manner, the
cperator will set the reactor coolant svstem safety/relief valve imitiation trip setting at 1080
Psig or lowar. However, the actual seot point can be as much as 11 psi above the 1080 psig indicated
set point due to the deviations discuszsil in the basis of JSpecification 2.3 on Pape 22.

seram trip setbting at 197% psiy or lower.

A violatiocn of this specification is assimed to orcur only when a device

is knowingly set outside
. of the limiting trip setting, or when a sufficient number of devices have

been affected by any means
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3.0 LIMTING CONDITIONS FOR OPERATION 4.0 EURVEILIANCE REQUIREMENTS
C. Scranm Insertion Times C. Seram Insertion Timos
1. The average scram imsertion time, During c¢ach operation eyele, each
bused on the de-en-rgization of *he operable eoantrol rod shall be sub-
scram pilot valve solenaids as time Jected to scoram Lime tests from the
zero, of all operable control rods fully withdrawn position. If tecting
in the reactor power operaticn con- is not accomplished during reactor
dition shall be no greater thun: power operation, the measured scram
insertion times shall be extrapolated
% Inserted From Avg. Screr Incertion to the reactor power operation condi-
Fully Withdrawn Times (sec) tion utilizing previocusly determined
5 0.3i5 correlations.
20 0. 900
50 2.00
S0 5.00
2. The average of the screcm imsertion
times for the three fa.test control
rods of all groups of four control
rods in a two by two array shall be
no greater than:
Percent cof
Rod Lensth Inserted Sovonlds
5 U.398 )
20 0.954
50 2.120
90 5.300
3.3/8.3 79




Bases Continued 3.3 and 4. 3:

C.

consequences of reactivity accidents are functions of the inltial neutron flux. The require-
ment of at least 3 counts per sccond assurce that any tranient, should it oceur, begins at

or above the initial valuwe of 107 of rated power uscd in the analyses of transients from cold
conditions. Ome operable SRM chwnnel would be adequate to moniter the approach to criticality
using homogeneous patterns of scattered control rod withdriwal. A minimum of two operable
SRM's are provided as an added conscrvatism.

3. The consequences of a rod block moniter failure have been cvaluated and reported in the Dresden
11 SAR Awendments 17 aand 19. These cvaluations, equally applicable to Moaticelle, show that
durirg reactor operation with coviain limiting contrel rol patterns, the withdrawal of a
designated single control rod could result in one or wore fuel rods with MCHFR's less than 1.0.
During wse of such patteras, it is juwlped that testing of the REM system prior to witihdrawal
of such rods to assure its operability will assure that iupreper withdrawal does not occur. It
is the respoamsibility of the Enuiacer, Nuclear, to identify these limiting patterns and the
designated rods either woen the pattores ave inftially estblished or as they develop due to
the occurrence of inoperable reods im other than limiting pitterns.

Scram Insertion Times -

The contrel rod system is designed 1o bring the reactor suberitical at a rate fast euouph to prevent
fuel damage; i.e., to'ﬁrcvont the MOER frow becoaing less than 1.0, This requires the negative
reactivity insertion ia any local region of the core aad in th- over-all core to be cquivalent te at
least one dollar within 0.75 second. The roguired average scvm times for three coatvol rods in all
tvo by two arvays and the vequired averaee seram times for all control rods are based on inserting
this amount of negative reactivity locally and ia the overall vore, vespectively, withia 0.75 second.
Under these conditioms, the therwal limits are never reached during the trassients requiring control
rod scram as presented in the FSAR. The lMuitiog power tramsicat Is that resultirg from closure of
the MSIV's with failure of the valve closare scram but an indirect scram from bhigh flux. Analysis
cf this transieat shows that the megative reaclivity rates voculting from the scram with the average
response of all the drives as glven in the abowve Specification, provide the reguired protection, and
MCHFR remains greater thaa 1.8. In the analytieal treatsent of the transients, 290 milliscconds are
ailowed between a meutron seasor reachimg the scram point and ithe start of motion of the control rods

3.3/4.3 BASES 35
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Bases Continued 3.3 and 4.3:

This is adequate and comscrvative when coupared with the typical time delay of about 210 milli-
scconds estimated from scrom lest results. Approximately the first 90 miiliseconds of the time
interval results from the semsor and circuit delays; at this point the pilot scram solenoid
deenergized. Approximately 120 milliseconds later control rod motion is estimated to begin.
However, to be coaservative, comtrol rod motion is not assumcd to start until 200 milliseconds .
later. This value was included in the transient analyses and is included im the allowable scram
iasertion times of Specifications 3.3.C.1 and 3.3.C.2.

-3.4/4.3 BASES 85a
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Bases Continued 3.3 end 5.3

The scram times for all control roids will be determined at the time of ench refueling outage, The
weekly control red exercise test serves ns a pericdice checeh poinst deterioration of the control rod
systezx and also verifies the ability of the control rod drive to ser:m simee if s rod can be moved
with drive pressure, i1t will scrom becunse of higher prescur: applied during scram. The frequency
of exerclsing the contrel rods under the conditions of two or more conirol rods out of service pro-
vides even further assursnce of the relinbility of the rem:l:dng comtrol rods.

The occurrence of scrom times within the limits, but signifi-antly longer then the average, should
\ be viewed as an indication of a systemalic problem with contiol rod drives especially 1f the mmber
of drives exhibiting such seram times exceeds six,the allovntle mmber of ineperable rods,

D. Control FRod Accumulators

Th basls for this specirieation was notb deseribed in the IS'R ond, therefore, 15 presented in 1its
entirety, Reguiring no mere than one incieratle acewmulater in any nine-rod square arrsy is

based on a series of X¥ IDG-h quarter core esleulstions of a cold, clean core, 1w worst coase in 8
nine-rod withdrawal seguence resultod in - koft £1.0 == other repeating rod sequences with more rods
withdrawnm resulted in keff31.0. At re ctor pressures in exoess of 800 psig, even those control rods
with iropersble accumulators will be atie to meet required 5 ram insertion times due to the action
of resctor pressure., 1In addition, they wy be normally incarted using the control-rod-drive
hydraulic system, Frocedural control will assure that contrl rods with inoperable accumlsators will
be spaced in one-in-nine array rather than grouped together.

Reactivity Ancmalies

Ly

During each fuel cycle excess opernting reactivity varles ns fuel depletes and o5 asny burnable poison
in supplementary control 1s burnsd. 1 reyprdtade of this oceecss renctivity 1s indlented by the
iutegrated worth of control rods Inpsertod into the core, refvrred to as the coulrel rod inventory in the
core. As fuel burmup progresses, nnaslovs Lehavior in the « xecss rezctivity oy be detected by

; camparison of actual rcd inventery ot any base equilibriwm core state to predicted rod inventory st
| that state. Rod imventery prediciicns esn be normallzed to sotual initial steady state rod patterns
1 to minimize calculational uncerteinties. Dxperience with other coperating EWR's indicates that the

i ; control rod inventory should be predictstle to the equivelent of one per cent in reactivity.
T

|

I

|

|

3.3/4.3 BASES 86

e N L i e L = ol S e e L LS SO



! Bases Continued:

“ margin, the RCIC system {(a non-safegunrd system) has been required to be operanble during this time,
since the RCIC system is capable of supplying significant water makeup to the reactor (h00 gpm).

E., Automatic Pressure Relief

The relief valves of the automatic pres:ure relief subsyslom are a backup to the HICI cubsystem.
They enable the core spray system or IPUI to provide protection against the cpnll plipe break in

the event of HPCI failure, by depressurizing the reactor vessel rapidly enough to actuate the core
sprays or LPCI. Either of the two core spray systems or LIV provide sufficient flow of coolant to
limit fuel clad temperaturcs to wecll below clad melt and to acsure that core geumetry remains intact.
Three of the four rclief/safet.y valves are included in the automatic pressure relief system. o5
these three, only two are regquired to provide sufficieat capacity for the autamatic pressure relief

system. See Section 4.4 and 6.2.5.3 ¥5aR.

F. RCIC

The RCIC system 1s provided to supply o atinuous mikeup witer to the reactor core wien the reactor
1s isolated from the turbine and when Lhe Jeedwiler systew is not avallable. The pumping

capacity of the RCIC system 1s sufficient to maintain the witer level above the core without any
other water system in operation. If tuc water level in the reactor vessel decreases to the RCIC
initiation level, the system autcomutically starts. The systlem may also be manuslly initiated at
any time,

The HPCI system provides an alternate mothod of supplying makcup water to the reactor should

the normal feedwater become utavailzble. Therefore, the specification calls for an opera—
bility check of the HPCI system should the RCIC system be found to be incperable.

3.5 BASES 112
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Bases Continued 3.6 and L. 6:

D. Coolent lLertace

Thie former nw;mwﬂ limit for leaks from mnidentified sovrces was esntablished sssuming such Jeakage was caming
from the primary system. Tests have been conducted whieh demonstralce that a relstionship exists boetween the size
ef n 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 gra, the Probability of roapid propagation is less Lhan 1072, Thus, aa
unidentified leak of 5 gpa when assused to be fran the privary systew bad less than one chance in 100,000 of propa-
gating, which provices &dequate margin., A leakyr of 5 grm is detect:lle and measureable. The 24 hour period

5 also bazod on the low prolability of the crack propagnting.

allowed for determination of leaknge i

The capacity of the drywell sump pumps is 100 mm and the

capacity of the drywell equiprnent drain tank punps
is also 100 gim. Pexzoval of 25 gra fram either of

these sumps con be sccamplished with considerable margin.,

The performance of the reactor coolant leakaye detection system,including an evaluvation of the speed and senai-

tivity of dctection, will be evaluated during the first 18 months of Plant operation, and the coaclusions of thia
evaluation will be reported to the AEC. ¥odifientionz, if required, will be performed cduring the first refueling

outage after AEC review. In addition, other technicucs for detecting leaks and the applicability of tlicse technigues
to the Monticello Flant will be the subject of continued unc.&.

E. §nafety and Relief Valves

seperience in salety valve operation Shows thot 2 testing of SOf of tho Safety valves por refueling outage 13
aloginte to detect failures or detericration. A tol-zwamee value is specitied in fection III of the ATuES Boiler and
Presz.ure Veossel Code as hnm of design pressure. #n »nolyeis has been poriormed which shiows thet with all salety
valves set 1% hisher than the set preseure, the roartor coolant pressure safety limit of 139 psip i3 not exceeded.
Safety/relief valves are tsed to minimize aectivation of the salety valves. The operator will st the preassure

settings at or below the settings listed. However, L mctunl setpoints can vary as listed in the busis of
Specification 2.4, . 3
The required safety valve steam flow capacity is determined by analyzine the pressure rise accoupanying the

main steam flow stoppage resulting from a MSIV cl swre with the reactor at 1670 ML, The analysis assunes
ro MSIV closure scram, but a resctor scram from indirect means (high flux). The relief aand safety valve
capacity is assumed to total 50Z (35% relief and 157 safety) of the fa!l power steam generator rate. This
capacity corresponds to assuming that three of e four relief/safety valves (35%) and two of the four safety

valves (18%) operated. For additiomal wargin three safety and four safety/relief valves are required to be
operable. :

3.6/4.6 BASES
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