UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

NORTHERN STATES POWER COMPANY
DOCKET NO. 50-263
MONTICELLO NUCLEAR GENERATING PLANT
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 29
License No. DPR-22

The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Northern States Power Company
(the licensee) dated May 30, 1984, as supplemented May 31, 1984,
September 6, 1984, and October 17, 1984, complies with the standards
and requirements of the Atomic Energy Act of 1954, as amended (the
Act), and the Commission's rules and regulations set forth in 10
CFR Chapter I;

B. The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of, the
Commission; o

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
ana

E. The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.

Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license amendment,
and paragraph 2.0.2 of Facility Operating License No. DPR-22 is hereby
amended to read as follows:

2 Technical Specifications

The Technical Specifications contained in Appendix A as revised
through Amendment No. 29 , are hereby incorporated in the license.
The licensee shall operate the facility in accordance with the
Technical Specifications.



3. This license amendment is effective .as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

it

Domenic B. Vassallo, Chief
Operacing Reactors Branch #2
Divisicn of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: November 16, 1984
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INTRODUCTION

These Technical Specifications are prepared in accordance with the requirements of 10CFR50.36 and
apply to the Monticello Nuclear Generating Plant, Unit No. 1. The bases for these Specifications
are included for information and understandability purposes.

1.0 DEFINITIONS

The succeeding frequently used terms are explicitly definea so that a uniform interpretation of
the Specifications may be achieved.

A. Alteration of the Reactor Core - The act of moving any component in the region above the core
support plate, below the upper grid and within the shroud. (Normal operating functions such as
control rod movement using the normal drive mechanism, tip scane, SRM and IRM detector movements,
etc., are not to be considered core alterations.) : .

B. Hot Standby - Hot Standby means operation with the reactor critical in the startup mode at a power
level just sufficient to maintain reactor pressure and temperature.

C. Fire Suppression Water System - The fire suppression water system consists of: water sources;
pumps; and distribution piping with assocliated sectionalizing isolation valves. Such valves include
yard hydrant valves, and the first valve ahead of the water flow alarm device on each sprinkler,
hose standpipe, or spray system riser.

D. ‘'‘mmediate - Immediate means that the required action will be initiated as soon as practicable
considering the safe operation of the unit and the importance of the required action.

E. Instrument Functional Test - An instrument functional test means the imjection of a simulated
signal into the primary sensor to verify proper instrument channel response, alarm, and/or
initiating action.
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L.

Instrument Calibration - An instrument calibration means the adjustment of an instrument

signal output so that it corresponds, within acceptable range, accuracy, and response time to
a known value (s) of the parameter which the instrument monitors. Calibration shall encompass
the entire instrument including actuation, alarm or trip. Response time is not part of the
routine lastrument calibration but will be checked once per’ cycle.

- Limiting Conditions for Operaiion (LCO) - The limiting conditions for operation specify the

minimum acceptable levels of system performance necessary to assure safe startup and operation
of the facility. When these conditions are met, the plant can be operated safely and abnormal
situations can be safety controlled.

Limiting Control Rod Pattern (LCRP) - A limiting coatrol rod pattern for rod withdrawal error
(RWE) exists when: a) Thermal power is below 90X of rated and the MCPR is less than 1.70 or
b) Thermal power is 90X of rated or above and the MCPR is less than 1.40.

. Limiting Safety stten Setting (LSSS) - The limiting safety system settings are settings on

instrumentation which initiate the automatic protective action at a level such that the safety
limits will not be exceeded. The region between the safety limit and these settings represents
margin with normal operation lying below these settings. The margin has been established so
that with proper operation of the instrumentation, the safety limits will never be exceeded.

Minimum Critical Power Ratio (MCPR) - The minimum critical power ratio is the value of critical
power ratio assoclated with the most limiting assembly in the reactor cure. Critical power
ratio (CPR) is the ratio of that power in a fuel assembly which is calculated by the GEXL
correlation to cause some point in the assembly to experience boiling transition to the actual

assembly operating power.

Mode - The reactor mode is that which is established by the mode-selector switch.

Operable - A system, subsystem, train, component or device shall be Operable or have Operability
when it is capable of performing its specified function(s). Implicit in this definition

shall be the assumption that all necessary attendant instrumentation, controls, normal and
emergency electrical power sources, cooling or seal water, lubrication or other auxiliary
equipment that are required for the system, subsystem, train, component or device to perform

its function(s) are also capable of performing their related support function(s).
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2.0 SAFETY LIMITS

LIMITING SAFETY SYSTEM SETTINGS

2.1 FUEL CLADDING INTEGRITY

Applicability:

Applies to the interrelated variables
assoclated with fuel thermal behavior.

Obiectlve:

To establish limits below which the
integrity of the fuel cladding is preserved.

Specification:

A, Core Thermal Power Limit (Reactor
Pressure ~»800 Psia and Core Flow is
> l0%Z of Rated)

When the reactor pressure is >800 Psia
and core flow is >10% of rated, the
existence of a minimum critical power

| ratio (MCPR) less than 1.07 shall
constitute violation of the fuel cladding
integrity safety limit

2.1/72.3

2.3 FUEL CLADDING INTEGRITY

Applicability:

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

Ob]ectlve:

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

Specification:

The Limiting safety system settings shall be as
specified below:

A. Neutron Flux Scram

I. APRM - The APRM flux scram trip setting
shall be:

S <0.58 W + 62%
where,
§ = Setting (n percent of rated
thermal power, rated power
being 1670 MWT

W = recirculation drive flow in
percent
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2.0 SAFETY LIMITS

LIMITING SAFETY SYSTEM SETTINGS

2.172.3

Core Thermal Power Limit (Reactor
Pressure < B00 Psia or Core
Flow <l10Z of Rated)

When the reactor pressure is <800 psia
or core flow is <10% of rated, the core
thermal power shall not exceed 25X of
rated thermal power.

Power Translents

To insure that the safety limit established
in Specification 2.1.A 1s not exceeded, each
required scram shall be initiated by its
primary source signal as indicated by

the plant process computer.

2. IRM - Flux Scram setting shall be < 20% of rated
neutron flux

B. (DELETED)

C. Reactor Low Water Level Scram setting shall be
10'6" above the top of the active fuel,

D. Reactor iow Low Water Level ECCS initiation shall
be >6'6", <6'10" above the top of the active fuel.
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2.0 SAFETY LIMITS

LIMITING SAFETY SYSTEM SETTINGS

2.072.3

Reactor Water Level (Shutdown Condition)

Whenever the reactor is in the shutdown
condition with irradiated fuel in the
reactor vessel, the water level shall not
be less than that corresponding to 12
inches above the top of the active fuel
when it is seated in the core. This
level shall be continuously monitored
whenever the recircvlation pumps are not
operating.

F.

Turbine Control Valve Fast Closure Scram shall
initiate upon loss of presure at the acceleration
relay with turblne first stage pressure >30%.

Turbine Stop Valve Scram shall be <10% valve
closure from ful!l open with turbine first stage
pressure > 30%.

Main Steamline Isolation Valve Closure Scra'- shall
be < 10X valve closure from full open.

Main Steamline Pressure 16tiation of main steam—
line isolation valve closure shall be > 825 psig.

| (next page - 10)
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The abnormal operational transients applicable to operation of the Monticello Unit have been analyzed
throughout the spectrum of planned operating conditions up to the thermal power level of 1670 MWt. The
analyses were based upon plant operation in accordance with the operating map given i1n Pigure j3-1 cf
Reference 2. The licensed maximum power level 1670 MWt represents the maximum steady-state power which |
shall not knowingly be exceeded.

Conservatism is incorporated in the transient analyses in estimating the controlling factors, such as

void reactivity coefficient, control rod scram worth, scram delay time, peaking factors, and axial power
shapes. These factors are selected conservatively with respect to their effect on the applicable transient
results as determined by the current analysis model. This transient model, evolved over many years, has
been substantiated in operation as a conservative tool for evaluating reactor dynamic performance.

Results ohtained from a Genmeral Electric boiling water reactor have been compared with ptodlctlons made

by the model. The comparisons and results are summarized in Reference 1.

The absolute value of the void reactivity coefficient used in the analysis 1s conservatively estimated
to bhe about 251 greater than the nominal maximum value expected to occur during the core lifetime. The
Doppler reactivity feedback coeffi.i:nt has conservatively been derated to 90X of the expected value.
The scram worth used has been derated to be equivalent to approximately 80X of the total scram worth of
the control rods. The scram delay time and rate of rod insertion assumed by the analyses are comnserva-
tively set equal to the longest delay and slowest insertion rate acceptable by Technical Specificaitons.
The e¢f“~ct ol scram worth, scram delay time and rod insertion cvate, all conservatively applied, are of
greatest significance in the early portion of the negative reactivity insertion. The rapid insertion of
negative reactivity is assured by the time requirements for 5% and 20X insertion. The early portion of
the scram stroke accomplishes the desired effect by inserting sufficient negative reactivity to turn the
transient around. The times for 50% and 902 insertion are given to assure proper completion of the
expected performance in the earlier portion of the transient, and to establish the ultimate fully shutdown
steady-state condition.

LASES 14
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Bases Continued:

that iadicated by the neutron flux at the scram setting. Analvses demonstrate that, with a 120X
scram trip setting, none of the abnormal operational transients analyzed violate the fuel Safety
Limit and there is a substantial margin from fuel damage. Therefore, the use of flow referenced
wcram trip provides even additional wargin.

For operation in the startup mode while the reactor is at low pressure, the IRM scram setting of 202
of rated power provides adequate thermal margin between the setpoint and the safety limit, 25% of
rated. The margin is adequate to accommodate anticipated maneuvers assoclated with power plant
startup. Effects of increasing pressure at zero or low void content are minor, cold water from
sources avallable during startup is not much colder than that already in the system, temperature
coefficients are small, and control rod patterns are constraiued to be uniform by operating procedures.

2.3 BASES , - 16
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Bases Continued:

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 wmost probable cause of significant power rise. Because the flux distribution associated
with uwniform rod withdrawals does not tavolve high local peaks, and because several rods must be
woved to change power by a significant percentage of rated power, the rate of power rise is very
slow. CGCenerally, the heat flux is in near equilibrium with the fission rate. In an assumed
uniform rod withdraval approach to the scram level, the rate of power rise is no more than

5% of rated power per minute, and the IRM system would be more than adequate to assure a scram
before the power could exceed 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 operator will set the APRM neutrom flux trip setting no greater thanm that stated in Specifica-
tion 2.3.A.1. However, the actual setpoint can be as much as 3IX greater than that stated in
Specitication 2.3.A.1 for recirculation driving flows less than 50% of design and 2% greater

than that shown for recirculation driving flows greater than 50X of design due to the deviations
discussed on page 39, '

Deleted

17
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Basces Coatinued:

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 setpoint can be as much as 6 inches lower due to the deviations
discussed on page 39.

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 assoclated 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 break size, the low water level scram setpoint, and the ECCS initiation
sctpoint. To lower the setpoint for initiation of the ECCS could prevent the ECCS components from

>
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2.3 BASES
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Rases Continued:

2.3 BASES

meeting their criterion. To raise the ECCS initiation setpoint 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.

The operator will set the low low water level ECCS initiation trip setting >6'6" <6'10" above the
top of the active fuel. However, the actual setpoint can be as much as 3 inches lower than the
6'6" setpoint and 3 inches greater than the 6'10" setpoint due to the deviations discussed on page 39.

Turbine Control Valve Fast Closure Scram The turbine control valve fast closure scram is provided

to anticipate the rapld increase in pressure and neutron flux resulting from fast closure of the
turbine control valves due to a load rejection and subsequent fallure of the bypass. This transient
is less severe than the turbine stop valve closure with bypass failure and therefore adequate margin
exists. Specific analyses have generated specific limits which allow this scram to be bypassed below
45% rated thermal power. In order to ensure the availability of this scram above 45% rated thermal
power, this scram is only bypassed below 30X turbine first stage pressure. This takes into account
the possibility of 15% power being passed directly to the condenser through the bypass valves.

Turbine Stop Valve Scram The turbine stop valve closure scram trip anticipates the pressure, neutron
flux and heat flux increase that could result from rapid closure of the turbine stop valves. With a
scram trip setting of 102 of valve closure from full open, the resultant increase in surface heat

flux is limited such that MCPR remains above the Safety Limit (T.S.2.1.A) even during the worst case
transient that assumes the turbine bypass is closed. Specific analyses have generated specific limits
which allow this seram to be bypassed below 45X rated thermal power. 1In order to ensure the availability
of this scram above 45% rated thermal power, this scram is only bypassed below 30% turbine firs. stage
pressure. This takes Into account the possibility of 152 power being passed directly to the condenser
through the bypass valves.

Main Steam Line Isolation Valve Closure Scram The main steam line isolation valve closure scram

anticipates the pressure and flux transients which occur during normal or inadvertent isolation
closure. Uith the scram set at 10% valve. closure there is no increase in neutron flux.

Main Steam Line Low Pressure Initiates Main Steam Isolation Valve Closure The low pressure isolation

of the main steam lines at 825 psig was provided to give protection against rapid reactor depressurization
and the resulting rapid cooldown of the vessel. ' Advantage was taken of the scram feature which

occurs when the main steam line isolation valves are closed to provide for reactor shutdown sgo that

high power operation at low reactor pressure does not occur, thus providing protection for the fuel
cladding integrity safety limit, Operation at steamline pressures lower than 825 psig requires

| 19
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Rases Continued:

that the reactor mode switch be in the startup position where protection of the fuel cladding
integrity safety limit is provided by the IRM high neutron flux scram. Thus, the combination of
maln steam line low pressure isolation and isolation valve closure scram assures the avallability

of the neutron scram protection over the entire range of applicability of the fuel cladding integrity
safety limit.

The operator will set this pressure trip at greater than or equal to 825 psig. However, the actual
trip setting can be as much as 10 psi lower due to the deviations discussed on page 39.

References

1. Linford, K. ., "Analytical Methods of Plant Transient Evaluations for the General Electric
Roiling Water Reactor"™, NEDO-10802, Feb., 1973.

2. "Average Power Range Monitor, Rod Block Monitor and Technical Specifications Improvement (ARTS)
Program for Monticello Nuclear Genmerating Plant"™, NEDC-30492-P, April, 1984,

20
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5.0 LIMITING CONDITIONS FOR OPERATION

4.0 SURVEILLANCE REQUIREMENTS

-

Upon discove.y that the requirements for the
number of operable or operating trip systems
or instrument channels are not satisfiled,
action shall be initiated to:

Satisfy the minimum requirements by
placing appropriate devices, channels,
or trip systems in the tripped condition, or

. Place and maintain the plant under the

specified required conditions using
normal operating procedures.

. RPS Power Monitoring System

1. Except as specified below, both channels

of the power monitoring system for the
MG set or alternate source supplying
each reactor protection system bus
shall be operable with the following

setpoints:

Time Delay
a. Over-voltage - <128 VAC <4 seconds
b. Under-voltage - 2>104 VAC <4 seconds

c. Under-frequency - >57 HZ <4 seconds

With one RPS electric power monitoring channels
for the MG set or alternate source supplying

each reactor protection system bus inoperable,
restore the inoperable channel to Operable status
within 72 hours or remove the associated RPS

MG set or alternate power supply from service.

With both RPS electric power monitoring channels
for the MG set or alternate source supplying
each reactor protectlon system bus inoperable,
restore at least one to Operable status within
30 minutes or remove the associated RPS MG set
or alternate power supply from service.

3.1/4.1

B. (DELETED)

C. RPS Power Monitoring System

1. Instrument Functional Tests of
each RPS power monitoring channel
shall be performed at least once
every six months.

2. At least oace each Operating Cycle .
an instrument Calibration of each
RPS power monitoring channel shall
be performed to verify over-voltage,
under-voltage, and under-frequency
setpoints.

27
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4.0 SURVEILLANCE REQUIREMENTS
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Emergency Core Cooling Subsystems Actuation

When irradiated fuel is in the reactor vessel
and the reactor water temperature is above
212°F, the limiting conditions for operation
for the instrumentation which initiates the
emergency core cooling subsystems are given
in Table 3.2.2.

Control Rod Block Actmtlon

1. SRM, IRM, APRM and Scram Discharge Volume
Rod Blocks

The limiting conditions of operatioa for
the iastrumentation that initiates control
rod block are given in Table 3.2.3.

2. Rod Block Monitor (RBM)

a. When core thermal power is greater than
or equal to 30% of rated and a Limiting
Control Rod Pattern exists, either:

(1) Both RBM channels shall be operable, or

(2) With one RBM channel inoperable,
control rod withdrawal shall be
blocked within 24 hours, or

(3) With both RBM channels inoperable,
control rod withdrawal shall be
blocked immediately.

3.2/4.2

C. Control Rod Block Actuation.

During operation requiring RBM operability
when only one channel is operable, an
instrument functional test of the operable RBM
shall be performed within 24 hours prior

to withdrawal of control rod(s).
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3.0 LIMITING CONDITIONS FOR OPERATION

4.0 SURVEILLANCE REQUIREMENTS

2. Rod Block Monitor (RBM) (continued)

b. RBM Setpoints for comntrol rod block
ave glven in Table 3.2.3. The upscale
LTSP shall be applied above 30T and up
to 65 of rated thermal power. The
upscale ITSP shall be applied at and
above 65X and up io 85X of rated thermal
power. The upscale HTSP shall be applied
at and above 85X of rated thermal power.
The RBM Bypass time delay shall be less
than or equal to 2.0 secoads.

D. (Deleted)

3.2/4.2
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Instrumentation That Initiates Rod Block

Table 3.2.3

Reactor Modes in Which

Min. No. of Oper-

Function Must be Operable Total No. of able or Operating
or Operating and Allow- Instrument Instrument Channels
able 88 Conditions** Channels per Per Trip System Required
Function Trip Settings D ic!ui [ Startup | Run Trip System Conditions*
. skn
a. Upscale gs.no’ cps X X(d) 2 1 (Note 1, 3, 6) Aor Bor C
h. Detector X(a) X(a) 2 1 (Note 1, 3, 6) AorBorcC
ROL iwaly
iaserted
2.
a. Dowascale > sl X(b) X(b) 4 2 (Note 1, 4, 6) | Aor Bor C
. fu.  scale
b. Upscale <108/125 X X 4 2 (Note 1, 4, 6) Aor Bor C
full scale
1. APRM
a. Upscale <.580 + S0% X 3 I (Note 1, 6, 7) | Dor E
(flow ref- (Note 2)
erenced)
b. Downscale >3/125 full scale X 3 1 (Note 1, 6, 7) | Dor E
3.2/4.2







Table 3.2.) - Continued
Instrumentation That Initiates Rod Block

Notes:

(1) There shall be two operable or operating trip systems for each function. If the minimum number of
operable or operating lastrumeant chamnels cannot be met for one of the two trip systems, this coadition
may exist up to seven days provided tha* during this time the operable system is functionally tested
immediately and daily thereafter. '

tw

(2) ™" is the reactor recirculation driving flow in perceat.
(1) Omly one of the four SRM chamnels may be bypassed.
(4) There must be at least omne operable or operating IRM channel monitoring each core gquadramt.

(5) Aa R3M chasmel will be considered inoperable If there are less than half the total number of normal
inputs.

(6) Upon discovery that minimum requirements for the sumber of operable or operating trip systems
or ilanstrusent channels are not satisfied actions shall be ianitiated to:

(a) Satisfy the requirements by placing appropriate channels or systems in the tripped conditioan, or
(b) Place the plant under the specified required conditions using mormal operating procedures.
(/) There must be a total of at least 4 operable or operating APRM channels.

(8) There are 3 upscale trip levels. Oanly one is applied over a specified operating core thermal
power range. All RBM trips are automatically bypassed below 30X thermal power.

O JUNUPU WY
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Table 3.2.3 - Continued
Instrusentation That Initlates Rod Block

hotes:

*Required conditions when minimum conditions for operation are not satisfied.

A. Reactor ia Shatdowm mode.

B. Mo rod withdrawals permitted while in Refuel or Startup mode.

€. Reactor in Ruan mode.

D. %o rod withdrawals permitted while in the Run mode.

E. Power on IRM ramge or below and reactor ia Startup, Refuel, or ﬁ-uan wode .
**Al lowable Bypass Conditioms

a. SRM Detector-not-fully-inserted rod block may be bypassed when the SRM channel coun® rate is
100 cps or whea all IRM range switches are above Positiom 2.

b. IRM Dowmsczle rod block may be bypassed when the IRM range switch is in the lowest range position.
c. (deleted)

d. 5RKM Upscale block may be bypassed when assoclated IRM range switches are above Postiom 6.
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Bases Continued:

3.2

The WPCL and/or RCIC high flow and temperature instrumentation is provided to detect a break im the HPCI
and/or RCIC plping. Tripping of this iastrumentation resul!ts in actuation of HPCI and/or RCIC isolation
valves; i.e., Group 4 and/or Croup 5 valves. The trip settings of 200°F and 150 of HPCI and 300X of
RCIC design flows and valve closure times are such that the core will aot be uncovered and fission
product release will net exceed 10 CFR 100 guidelines.

The Ilnstrusentation which inftiates ECCS action i3 arranged in a dual d>us system. As for other vital
instrumentation arranged in this fashion the Specification preserves the effectiveness of the system
even during periods when maintenance or testing is being performed.

The comtrel rod biock functions are provided to prevent excessive control rod withdrawal so that MCPR
remains above the Safety Limit (T.5.2.1.A). The trip logic for this function 1s | out of n; e.g., any
trip on one of the six APRM's, eight IRM's, or four SRM's will result in a ro¢ block. The minimum
instrument channel requirements for the IRM and RBM may be reduced by one for a short period of time
to allow for maintenance, testing, or calibratioa. See Sectiom 7.3 FSAR.

The APRM rod block trip is referenced to flow and prevents operation significantly above the licensing
basis power level especlally during operation at reduced flow. The APRM provides gross core protection;
l.e., limits the gross core power increase from withdrawal of control rods in the normal withdrawal
sequence. The operator will set the APRM rod block trip settings no greater than that stated in Table
5.2.3. However, the actual setpoint can be as much as 3X greater than that stated in Table 3.2.3 for
recirculation driving flows less than 50% of design and 2% greater than that shown for recirculation
driviag flows greater thanm 50X of design due to the deviations discussed on page 39.

The RBM provides local protection of the core; i.e., the prevention of critical power In a local region

of the core, for a single rod withdrawal error from a limiting control rod pattern. The trip point is
referenced to power. This power signal is provided by the APRMs. A statistical analysis of many single
control rod withdrawal errors has been performed and at the 95/95 level the results show that with the
specified trip settings, rod withdrawal is blocked at MCPRs greater tham the Safety Limit, thus allowing
adequate margin. This analysis assumes a steady state MCPR of 1.20 prior to the postulated rod withdrawal
error. The RBM functions are required when core thermal power is greater tham 302 and a Limiting Comtrol
Rod Pattern exists. When both RBM channels are operating either channel will assure required withdrawal
blocks occur even assuming a single failure of one channel. With one RBM channel inoperable for no more
than 24 hours, testing of the RBM prior to withdrawal of control rods assures that improper control rod
withdrawal will be blocked (Reference 1). Requiring at least half of the normal LPRM inputs to be operable
assures that the RBM response will be adequate to protect against rod withdrawal errors, as shown by a
statistical fallure analysis.
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e RBM bypass time delay is set low enough to assure minimum rod movemeut while upscale trips are
bypassed.

The TRM rod block function provides local as well as gross core protection. The scaling arrangement
Is such that trip setting is less than a factor of 10 above the indicated level. Analysis of the
worst case accident results in rod bdluck action before MCPR approaches the Safety Limit (T.S.2.1.A).

A downscale indication of an APEM or IRM is arn indica*ion the instrument has falled or the instrument
is mot seasitive enough. 1In either case the instrument wii! not respond to changes in control rud
motion and thus comntrol rod motion is prevented. The downscale trips are set at 3/125 of full scale.

For effective emergency core cooling for the small pipe break the HPCI or Automatic Pressure Relief
system must function since for these breaks, reactor pressure does not decrease rapidly enough to
allow elther core spray or LPCI to operate in time. The arrangement of the tripping contacts is
such as to provide this function when necessary and minimize spucrious operation. The trip settings
plven in the specification are adequate to assure the above criteria is met. Reference Section
6.2.4 and 6.2.6 FSAR. The speci®ication preserves the effectiveness of the system during periods
of maintenance, testing, or calibrarion, and also minimizes the risk of inadvertent operation;
i.e., only one instrument channel out of service.

Four radiation monitors are provided which initiate isolation of the reactor building and operation
of the standby gas treatment system. The monitors measure radiocactivity of the reactor building
ventilation exhaust and on the refueling floor. Any one " ,scale trip will cause the desired
action. Trip settings for the ventilation exhaust isolation monitors are pased upon initiating
normal ventilation isolation and Standby Gas Treatment System operation prior to cx-eeding the
maximum release rate limit for the reactor building vent. Trip settings of 100 mR/hr for the
monitors on the refueling floor are based upon initiating normai ventilation isolation and standby
gas treatment system operation so that none of the activity released during the refueling accident
leaves the reactor building via the normal ventilation stack but that all the activity is processed
by the standby gas treatment system.

The recirculation pump trip description and performance analysis is discussed in Topical Report
NEDO-25016, September 1°76, "Evaluation of Anticipated Transients Without Scram for the Monticello
Nuclear Generating Plant". (See September 15, 1976 letter from Mr L O Mayer, NSP, to Mr D L Ziemann,
USNRC.) The pump trip is provided to minimize reactor pressure in the highly unlikely event of a
plant transient coincident with the failure of all control rods to scram. The rapid flow reduction
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Bases Continued:

3.2 increases core voiding, a negative reactivity feedback. High pressure sensors initiate the pump
trip in the event of an isolation transient. Low level sensors initlate the trip on loss of
feedwater (and the resulting MSIV closure). The recirculation pump trip is only required at high
reactor power levels, where the safety/relief valves have insufficient capacity to relieve the
steam which continues to be generated after reactor isolation in this unlikely postulated eveant,
requiring the trip to be operable only when in the RUN mode is therefore conservative.

Although the operator will set the set points within the trip settings specified in Tables
3.2.10, 3.2.2, 3.2.3, 3.2.4, and 3.2.5, the actual values of the various set points can differ
appreciably from the value the operator is attempting to set., The deviations could be caused by
inherent instrument error, operator setting error, drift of the set point, etc. Therefore,
these deviations have been accounted for in the various tramnsient analyses and the actual trip
settings may vary by the following amounts.

References:

1. "Average Power Range Monitor, Rod Block Monitor and Technical Specifications Improvement
(ARTS) Program for Monticello Nuclear Generating Plant"™, NEDC-30492-P, April, 1984,
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Instrumentation That Initilates Emergency

Core Cooling Systems
Table 3.2.2

1

Trip Function Deviation
Low-Low Reactor Water Level -3 Inches
Rc;ctor Low Pressure (Pump -1u psi
St Permissive ‘

High Drywell Pressure +1 psi.
Low Reactor Pressure (Valve =10 psi

Permissive)

Instrumentation That Initiates
Rod Block
Table 3.2.3

IRM Downscale
IRM Upscale

APRM Downscale
APRM Upscale

RBM Downscale
RBM Upscale

-2/125 of Scale
+2/125 of Scale

~2/125 of Scale
See Basis 3.2

-2/125 of Scale-
+2/125 of Scale

Scram Discharge Volume-High + 1 gallon
Level
Instrumentation That Initiates High Reactor Pressure + 12 psi
Recirculation Pump Trip Low Reactor Water Level -3 Inches

A violation of this specification i{s assumed to occur only when a device is knowingly set outside of the
limiting trip settings, or, when a sufficient numler of devices have been affected by any means such that
the automatic function 1s incapable of operating within the allowable deviation while in a reactor mode in
which the specified function must be operable or when acticns snecified are not initiated as specified.
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1.0 LIMITING CONDITIONS FOR OPERATION

4.0 SURVEILLANCE REQUIREMENTS

3.3/4.3

(b) Whenever the reactor is in the
startup or run mode below 10%
rated thermal power, no control
rods shall be moved unless the
td worth minimizer is operable

a second independent operator
or engineer verifies that the
operator at the reactor comnsole
is following the control rod
program. The second operator may
be used as a substitute for an
inoperable rod worth minimizer
during a startup only 1f the rod
worth minimizer fails after with-
drawal of at least twelve control
rods.

. Control rods shall not be withdrawn

for startup or refueling unless at
least two source range channels have
an observed count rate equal to or
greater than three counts per second.

(1v) The rod block function of the
rod worth minimizer shall be
verified by attempting to with-
draw an out-of-sequence control
rod beyond the block point.

(b) If the rod worth minimizer is inoperable
while the reactor i{s in the startup or
run mode below 10X rated thermal power
and the second independent operator
or engineer is being used, he shall
verify that all rod positions are

- correct prior to commencing withdrawal
" or insertion of each rod group.

4. Prior to control rod withdrawal for
startup or during refueling verify
that at least two source range
channels have an observed count rate
of at least three counts per second.
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consequences of reactivity accidents are functions of the initial neutron flux. The require-
ment of at least 3 counts per gecond assures that any transient, should it occur, begins at or
above the initial value ol 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

of scattered control rod withdrawal. A minimum of two operable

us ing homogeneous patterns

are provided as an added conservatism.

Scram Insertion Times

he control rod system {8 designed to bring the reactor suberitical at a rate fast enough to
damage; 1.e.. to prevent the MCPR from becoming less than the Safety Limit (T.S.2.1.A).
the negative reactivity insertion in any local region of the core and in the

overall core to be equivalent to at least the scram reactivity curve used in the transient

The required average scram times for three control rods in all two by two arrays and
rods are based on inserting this amount of

core. Under these conditions,

prevent fuel
his requires

mnalysis,
the required average scram times for all control
activity at the specified rate locally and in the overall
requiring control rod scram. The

failure

negative re
.1 limits are never reached during the transients
{s that resulting from a turbine stop valve closure with
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 MCPR remains above the Safety Limit (T.S.2.1.A).

the therm
limiting operational transient
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5.0 LIMITING CONDITIONS FOR OPERATION

4.0 SURVEILLANCE REQUIREMENTS
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REACTOR FUEL ASSEMBLIES

Applicabi lity

The Limiting Conditions for Operation
associated with the fuel rods apply to those
parameters which monitor the fuel rod operating
conditions.

ﬂh]ectlve

The objective of the Limiting Conditions for
Operation is to assure the performance of the
fuel rods.

Specifications

A. Average Planar Linear Heat Cenerztion
Rate (APLHGR)

buring power operation, the APLHGR for
all core locations shall not exceed the
appropriate APLHGR [imit for those core
locations. The APLHGR limit, which is a
function of average planar exposure and
fuel type, is the appropriate value from
Table 3.11.1 (based on a straight line
interpolation between data points),
multiplied by the smalier of the two
MAPFAC factors determined from Figure
3-3 and 3-5 of Reference 1. If any time
during operation it is determined that
the limit for APLHCR is being exceeded,
action shall be initiated within 15

3.11/4.101

REACTOR FUEL ASSEMBLIES

Applicability

The Surveillance Requirements apply to
the parameters which monitor the fuel
rod operating conditions.

Objective

The objective of the Surveillance Require-
ments 16 to specify the type and frequency of
surveillance to be applied to the fuel rods.

Specifications

A. Average Planar lLinear lleat Cenera-
tion Rate (APLHGR)

The APLHGR for each type of fuel as a
function of average planar exposure shall

be determined daily during reactor operation
at >25% rated thermal power.
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4.0 SURVEILLANCE REQUIREMENTS

"ON JUBWPUBWY

. M.oimum Critical Power Ratio (MCiw,

During power operation, the MCPR shall be equal

to or greater than the operating limit MCPR (OLMCPR)
which is a function of scram time, core power, core

flow, and fuel type. The OLMCPR is the yg.zater of:

=~ the applicable limit determined from Figure 3-4 of
Reference 1 or:

I. Thermal power greater than 45% - The applicable
limit from Table 3.11.2 multiplied by the K
factor from Figure 3-2 of Reference 1.

2. Thermal power equal to or less than 45Z - The
applicable limit from Figure 3-2 of Reference 1.

If at any time during operation it is determined that
the limiting value for MCPR 1is being exceeded, action
shall be initiated within 15 minutes to restore
operation to within the prescribed limits. Surveil-
lance and corresponding action shall continue until
reactor operations 1s within the prescribed limits.
If the steady state MCPR is not returned *o within
the prescribed limits within two (2) hours, the
reactor shall be brought to the Cold Shutdown con-
dition within 36 hours.

3.1174.11

C. Minimum Critical Power Ratio (MCPR)

MCPR shall be determined daily during
reactor power operation at > 25% rated
“thermal power and following any change

in power level or distribution which has
the potential of bringing the core to its
operating MCPR Limit.
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TABLE 3.11.2

Minimum Critical Power Ratio vs Fuel Type

Average Scram Insertion Time (Tave)

Fuel
Type NCI’RB Tave 115 TB <Tave <0.9 sec }K:l’ltA Tave = 0.9 sec
8x8 1.35 ‘ 1.43 .
PBXBR 1.38 - 1.45
* A linear interpolation between MCPRB and HCPRA
3.11/4.11 215
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Bases 3.11

A. Average Planar Linear Heat Generation Rate (APLHGR)

This specification assures that the peak cladding temperature following the postulated design basis
loss-of-coolant accident will not exceed the limit specified in the 10CFR50, Appendix K.

The peak cladding temperature following a postulated loss-of-coolant accident is primarily a function

of the average heat generation rate of all the rods of a fuel assembly at any axial location and is

only dependent secondarily on the rod to rod power distribution within an assembly. Since expected

local variations in power distribution within a fuel assembly affect the calculated peak cladding
temperature by less than $20° relative to the peak temperature for a typical fuel design, the

limit on the average linear heat generation rate is sufficient to assure that calculated temperatures

at rated conditions conform to I10CFR50.46., The limiting value for APLHGR is given by this specification. |

The flow dependent correction factor (Figure 3-5, Reference 1) applied to the rated condition's APLHGR
limits assures that 1) the 2200°F PCT limit would not be exceeded during a LOCA initiated from less than
rated core flow conditions and 2) the fuel thermal-mechanical design criteria would be met during abnormal
transients initiated from less than rated core flow conditions. The power dependent correction factor
(Figure 3-3, Reference 1) applied to the rated conditions APLHGR limits assures that the fuel thermal-
mechanical design criteria would be met during abnormal transients initiated from all conditions.

Those abnormal operational transients, analyzed in FSAR Section 14.5, which result in an automatic l
reactor scram are not congldered a violation of LCO. Exceeding APLHGR limits in such cases need:
not be reported.

B. LHGR

This specification assures that the linear heat generation rate in any rod is less than the design
linear heat generation.

Those abnormal operational transients, analyzed in FSAR Section 14.5, which result in an automatic
reactor scram are not considered a violation of the LCO. Exceeding LHGR limits in such cases need not
be reported.

o

Minimum Critical Power Ratio (MCPR)

The ECCS evaluation presented in Reference 4 and Refereace 6 assumed the steady state MCPR prior to the
postulated loss-of-coolant accident to be 1.28 for all fuel types for rated flow. The Operating |

‘ .
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Bases Continued

MCPR Limit is determined from the analysis of transients discussed in Bases Sections 2.1 and 2.3. By
maintaining an operating MCPR above these limits, the Safety Limit (T.S. 2.1.A) 1s maintained in the
event of the most limiting abnormal operational transient,

Use of GE's new ODYN code Option B will require average scram time to be a factor in determining the MCPR
(Reference 7). 1In order to increase the operating envelope for MCPR below HCPRA (ODYN code Option A), the
cvele average scram time (tave) must be determined (see Bases 3.3.C). If tave is below the adjusted
aralysls scram time, the MCPR_, Limit can be used. Iftave>1B a linear interpolation must be used to

determine the appropriate HCPR. For example:

Sy o rave-tg
MCPR MCPRa * Do s (MCPRA-HCPRB)

NCPRA and MCPRB have been determined from the most limiting abnormal operational transients analyses.

The evaluation of a given transient begins with the system initial parameters shown in FSAR Section 14.5
that are input to a GE-core dynamic behavior transient computer program described in References 2 and 3.

At less than 1007 of rated flow and power the required MCPR is the larger value of the MCPR_, and MCPR_, at
the existing core flow and power state. The required MCPR is a function of flow in order to protect the
core from inadvertent core flow increases such that the 99.9% MCPR limit requirement can be assured.

The MCPRs were calcuiated such that for the maximum core flow rate and the corresponding thermal power
along the 105% of rated power/flow control line, the limiting bundle's relative power was adiusted until
the MCPR was slightly above the Safety Limit. Using this relative bundle power, the MCPRs were calculated
at different points along the 105%Z of rated power flow control line corresponding to different core flows.
The calculated MCPR at a given point of core flow is defined in Figure 3-4 of Reference 1.

For operation above 45% of rated thermal power, the core power dependent MCPR operating limit is the rated
power-rated flow MCPR operating limit, multiplied by the factor given in Figure 3-2 of Reference 1. For
operation below 45% of rated thermal power (turbine control valve fast closure and turbine stop valve
closure scrams can be bypassed) absolute MCPR limits are established and the limit is taken directly from
Figure 3-2 of Reference 1. This protects the core from plant transients other than core flow increase,
including a localized event such as rod withdrawal error.
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Bases Continued

This limit was determined based upon boundi«g analyses for the most limiting transient at the given core po(fs
level. Further foformation on MCPR operating limits for off-rated conditions is presented in NEDC-30492-P.

At thermal power levels less than or equal to 25% of rated thermal power, operating plant experience indicates
that the resulting MCPR value is in excess of requirements by a considerable margin. MCPR evaluation below
this power level is therefore unnecessary. The daily requirement for calculating MCPR above 25% of rated
thermal power is sufficlent since power distribution shifts are very slow when there have not been significant
power or control rod changes.

Those abnormal operational transients, analyzed in FSAR Section 14.5, which result in an automatic reactor
scram are not considered a violation of the LCO. Exceeding MCPR limits in such cases need not be reported.

References

1. "Average Power Range Monitor, Rod Block Monitor and Technical Specification Improvement (ARTS) program
for Monticello Nuclear Generating Plant", NEDC-30492-P, April, 1984,

2. "Analytical Methods of Plant Transient Evaluations for the GE BHR?, NEDO-10802, February, 1973.

3. "Response to NRC Request for Information on ODYN Computer Code", R H Buchholz to P S Check (USNRC),
September 28, 1977.

4. "General Electric Company Analytical Model for Loss-of-Coolant Analysis in Accordance with 10CFR50,
Appendix K" 6 NEDE-20566, November 1975.

5. "Revision of Low Core Flow Effects on LOCA Aralysis for Operating BWRs", R L Gridley (GE) to D G
Eisenhut (USNRC), September 28, 1977.

6. "Loss-of-Coolant Accident Analysis Report for the Monticello Nuclear Generating Plant", NEDO-24050-1,
December, 1980, L. 0 Mayer (NSP) to Director of Nuclear Reactor Regulation (USNRC), February 6, 1981.

Bases 4.11

The APLHGR, LHGR and MCPR shall be checked daily to determine if fuel burnup, or control rod movement have
caused changes in power distribution. Since changes due to burnup are slow, and only a few control rods are
removed daily, a daily check of power distribution is adequate. For a limiting value to occur below 25% of
rated thermal power, an unreasonably large peaking factor would be required, which is not the case for
operating control rod sequences. In addition, the MCPR is checked .whenever changes in the core power level

or distribution are made which have the potential of bringihg the fuel rods to thelr thermal-hydraulic limits.
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