NORTHERN STATES POWER COMPANY

MINNEAPOLIS, MINNESOTA S2401

January 19, 1977

Mr Dennis L Ziemann, Chief
Operating Reactors Branch #2
Division of Cperating Reactors

U 8 Nuclear Regulatory Commission
Waghington, DC 20555

Dear Mr Ziemann:

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

Response to 12/14/76 Questions on
Single Recirculation Pump Operacion

This letter is in response to your December 14, 1976 request for additional
information regarding our September 7, 1976 submittal on single recirculation
pump operation with the equalizer valve closed. The nature of the questions
suggests that the review of our submittal has been expanded beyond ECCS con-
siderations to involve areas which have been previously analyzed.

The title of the report accompanying our September 7, 1976 letter, '"License
Amendment Submittal for Single-Loop Operation', is misleading. Single-Loop
Operation is rot being newly licensed. It was a design feature licensed with

the plant and verified by the startup test program. It was an allowable mode

of operation until issuance of an amendment to the Monticello license on

October 30, 1975. The NRC safety evaluation of our August 4, 1975 license amend-
ment request stated the following: 'An evaluation was not provided for ECCS
performance during reactor operation with one recirculation loop out of service.
Therefore, continuous operation in excess of 24 hours under such conditions

will not be permitted until the necessary analyses have been performed, evaluated
and determined acceptable." OQur September 7, 1976 submittal was prepared to
provide the ECCS performance information that you requested.

Your recent questions and the respective answers are as follows:

1. The idle loop startup transient has been analyzed in your
FSAR from an initial power of 60%. In NEDO-21252, Page 4-1,
it states that '"operation with one recirculation loop re-
sults in a maximum power output which is 20 to 30% below
that from (sic) which can be attained for two-pump operation."
Is 60% power the most severe initial power for the idle
loop startup transient analysis? If not, revise the analysis
using the most ‘evere initial power level.

8411290470 840417 733
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NORTHERN STATES POWER COMPANY

Mr Dennis L Ziemann
Page 2
January 19, 1977

Answer #1 - The most severe case of the idle loop startup transient
is that case where initial power is at the highest level where a
scram does not occur during the transient. That threshold

~dal

corresponds to 607 power. It is true that greater than 607 power

can be achieved with single-loop operaticn; however, an idle loop

startup transient would then result in a neutron flux scram and
less severe results

5 low have

e on jet pump vibration,
pports, and baffle plates?

asymmetric flow have on instrument housings
ower plenum?
Answer #2 an
he Monticel
mounted on je mp ineco instrument
plenum area and numero 't locations
indicated m nt d 18 flow reversals
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Docket No. 50-263 August 24, 1981

Mr. L. 0. Mayer, Manager
Nuclear Support Services
Northern States Power Company
414 Nicollet Mall - 8th Floor
Minneapolis, Minnesota 55401

RE: MONTICELLO NUCLEAR GENERATING PLANT
Dear Mr. Mayer:

On July 2, 1981, we sent a letter to all licensees who have requested approval
to operate on a continuing basis at power levels above 50% with only one
recirculation loop in the event the other loop is inoperative. You and other
3WR licensees received a copy of one of these letters since we expect most BWR
facilities would 1ike to have this flexibility. In the letter we proposed a
meeting to obtain a better understanding of what might have caused variations

in jet pump flow and related parameters at 3rowns “erry Unit No. 1 during single
loop operation and how this incident should affect approval of single loop
cperation at other facilities.

You have indicated to your NRC project manager that you are interested in
attending the proposed meeting. The meeting will be held at 3:00 A.M..
Wednesday, September 9, 1981 in room P-118, Phillips Building, 7920 Nor:alk
Avenue, Bethesda, Maryland. You are ~equested to advise your project manager
of the people who will be attending this meeting from your organization.

Sincerely,

‘homa(}? Ipp olgzo. Chief

Operating Reactors Branch #2
Division of Licensing

Enclosure:
Meeting Agenda

¢c w/enclosure
See next page



Purpose of Meeting:

Agenda:

Propose& Maeting with BWR Applicants and

Licensees on Single Logp Operation

“on

To determine what may have caused the jet pump flow
and other variations experienced by EBrowns Ferry Unit |
during single lcop operation and

Evaluate whether the Browns Ferry experience should
result in power 1imits for other SWRs cperating on a
single Toop.

Discussion of what may have caused the unexpected . .
variaticns in operating parameters when Zrowns

Ferry Unit 1 exceeded about 60 percent ratad power while

operating with only cne recirculation loop.

Discussion of parameters affected 2t Srowns Ferry |
(i.e.,jet pump flow, neutron flux, core flow, core
pressure ¢rop, ete.)

Qiscussion of whether the Browns Ferry 1 experience
would be expected at other 3WRs operating on one
recirculation loop. If soyare safety limits Tikely to
be viclated or cause complications with respect to core
stability, core flow symmetry, pump cavitation or damage
to the jet pumps and resactor vessel internals.
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Mr. L. 0. Mayer
Northern States Power Company

cc:

Gerald Charnoff, Esquire

Sahw, Pittman, Potts and
Trowbridge

1800 M Street, N. W.

Washington, D. C. 20036

Arthur Renquist, Esauire
Vice President - Law
Northern States Power Company
414 Nicollet Mall
Minneapolis, Minnescta 55401

Plant Manager

Monticello Nuclear Generating Plant
Northern States Power Company
Monticello, Minnesota 55362

Russell J. Hatling, Chairman
Minnesota Environmental Control
Citizens Assocfation (MECCA)

Energy Task Force

144 Melbourne Avenue, S. E.
Minneapolis, Minnesota 55414

Ms. Terry Hoffman

Executive Director

Minnesota Pollution Control Agency
1935 W. County Road B2

Roseville, Minnssota 53113

The Environmental Conservation Library
Minneapolis Public Library

300 Nicollet Mall

Minneapolis, Minnesota 55401

U. S. Nuclear Regulatory Comnission
Resident Inspectors Qffice

8ox 1200

Monticello, Minnesota 55362

Mr. Steve Gadler
2120 Carter Avenue
St. Paul, Minnesota 55108
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Mr. L. 0. Mayer
Northern States Power Company

oL

Gerald Charnoff, Esouire Mr. Steve Gadler

Sahw, Pittman, Potts. aid 2120 Carter Avenue
Trowbridge St. Paul, Minnesota 55108

1800 M Street, N. W.
Washington, D. C. 20036

Arthur Renquist, Esguire

Vice President - Law

Northern States Power Company )
4714 Nicollet Mall

Minneapolis, Minnesota 55401

Plant Manager

Monticeilo Nuclear Generating Plant
Nerthern States Power Company
Menticelle, Minnesota 55362

Russell J. Hatling, Chairman
Minnesota Environmental Control
Citizens Association (MECCA)

Energy Task Force

144 Melbourne Avenue, S. E.
Minneapolis, Minnescta 55414

Ms. Terry Hoffman

Executive Director

Minnescta Pollution Control Agency
1235 W. County Road 82

Roseville, Minnesota 55113

The Environmental Conservation Library
Minneapolis Public Library

300 Nicollet Mall

Minneapolis, Minnesota 55401

U. S. Nuclear Regulatory Commission
Resident Inspectors Office ;
Box 1200

Monticello, Minnesota 55362
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II'.!!!i;ii=' Northern States Power Company
414 Nicollet Mai
Minneapoks. Minnesota 55401
Telephone (612) 330-5500

July 2, 1982

Director

Office of Nuclear Reactor Regulation
U S Nuclear Regulatory Commission
Washington, DC 20555

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

Revision | to License Amendment Request Dated September 7, 1976
Single Loop Operation

Attached are 3 originals and 37 conformed copies of a request for change of
the Technical Specifications, Appendix A of the Full Term Operating License
for the Monticello Nuclear Generating Plant. This submittal supersedes our
request dated September 7, 1976,

Because this request is a revision of an earlier amendment request, an
additional license amendment fee is not required.

The proposed change will allow the plant to remain operational at a
substantial power level with one recirculation pump in operation and

the equalizer valve closed. Exhibits A and B present the proposed change
to the Technical Specifications. Exhibit C is an updated analysis report
which presents a safety evaluation in support of the change. Your review
of this matter at an early date is requested.

VM M &g
D M Musolf :

Acting Head-Nuclear Support Services
DMM/SAF/bd

cc: Regional Admin-III, NRC
Resident Inspector, NRC
NRR Project Manager, NRC
G Charnoff
MPCA
Attn: J W Ferman

Attachment

"“'%5?’:55;3’!*-°=<r7°
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UNITED STATES NUCLEAR REGULATORY COMMISSION

NORTHERN STATES POWER COMPANY

MONTICELLO NUCLEAR GENERATING PLANT
Docket No. 50-263

REQUEST FOR AMENDMENT TO
OPERATING LICENSE NO. DPR=-22

Revision 1 to
License Amendment Request Dated September 7, 1976

Northern States Power Company, a Minnesota corporation, request 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 the change. Exhibit B is a set of Technical Specification pages

incorporating the proposed changes. Exhibit C is the Analysis report which
supports the change.

This request contains no restricted or other defense information.

NORTHERN STATES POWER COMPANY

By MMWO'Q&

D M Musolf
Acting Head-Nuclear Suppcrt Services

J ’
On this 2"‘/ day of g{.! , /982 |, before me a notary public in and
for said County, personally appeared D M Musolf Acting Head-Nuclear Support Services,
and being first duly sworn acknowledged that he is authorized to execute this
document on 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.

V o BETTY J DE~N

d;hf-- ST ARY PUBLIC - MINACSOTA f
\g RAMSEY COUNTY
w4/ Commmmon E30wes Ove '8 1987

gm 85322

PDR



EXHIBIT A

Monticello Nuclear Generating Plant
Docket No. 50-263

Revision | to
License Amendment Requested dated September 7, 1976
Proposed Changes to Technical Specification
Appendix A of Operating
License No. DPR-22

Pursuant to 10 CFR 50.59 and 50.90, the holders of Operating License DPR-22
hereby proposed the following changes to Appendix A, Technical Specifications.

l.

Pages 6, 7, 8 of Section 2.1; Pages 17 and 20 of the Section
2.3 Bases; Pages 56 and 57 of Section 3.2/4.2; Pages ll4 and
ll4a of Section 3.5/4.5; Page 119 of the Section 3.5 Bases;
Pages 211, 213 and 214 of Section 3.11; Page 215, 216 and 217
of the Section 3.11/4.11 Bases

PROPOSED CHANGES

Incorporate the changes as indicated in the proposed revised pages
submitted as Exhibit B.

REASON FOR CHANGE

These proposed changes are additions to the existing Technical Specifi-
cations which are associated with a mode of operation involving only
one reactor recirculation pump with the equalizer valves closed. It is
desirable to have provisions for this mode of operation because reactor
operation can safely continue at a substantial power level when equip-
ment outages exist. The plant was initially designed and license to
allow operation with only one recirculation pump., An in-depth analysis
has now been completed and new, conservative limits are proposed such
that the flexibility of one-pump operation can be restored.

SAFETY EVALUATION

The safety evaluations in support of the proposed changes are included
as Exhibit C entitled, "Monticello Nuclear Generating Plant Single-Loop
Operation, NEDO-24271."



2. Pages l4 and 15 of the Section 2.3 Bases and Page 20 of the
Section 2.3 Bases

PROPOSED CHANGE

Delete the third paragraph on page l4 and revise the second
paragraph as shown in Exhibit B, Delete the first two paragraphs

on page 15.

REASON FOR CHANGE

A discussion of the conservatisms and methodology in the analyses is
contained in reference (l). To eliminate confusion and possible
conflicts the detailed discussion in the bases should be deleted.

SAFETY EVALUATION

This change does not affect the commitments required by the Technical
Specifications.




EXHIBIT B

Revision | License Amendment Request Dated ~ Sept 7, 1976

Exhibit B, attached, consists of the following revised pages of the Appendix A
Technical Specifications which incorporate the proposed changes.

Pages

6
7
8
14
15
17
20
56
57
114
ll4a (new page)
119
211
213
214
215
216
217




2.0 SAFETY LIMITS

LIMITING SAFETY SYSTEM SETTINGS

2.1

2.1

FUEL CLADDING INTEGRITY

Applicability:

Applies to the interrelated variables
assoclated with fuel thermal behavior.

Ob]ectlves:

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

Specification:

A. Core Thermal Power Limit (Reactor
Pressure > B00 Psia and Core Flow 1is
> 10% 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 for two
recirculation loop operation or less than
1.08 for single loop operation for Bx8 and
8x8R fuel shall constitute violation of the
fuel cladding integrity safety limit.

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.

Objectives:

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

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

S €0.65 (W-dw) + 55%
where,
S = Setting of percent of rated
thermal power, rated power
being 1670 MWT

W = recirculation drive flow in
percent

dw = single loop operation recirculation
reverse flow in the idle loop.

dw = 0 ‘or two recirculation loop operation
dw = 5.4 For one recirculation loop operation

6
REV



2.0 SAFETY LIMITS

LIMITING SAFETY SYSTEM SETTINGS

Core Thermal Power Limit (Reactor
Pressure € 800 psla or Core Flow
<10% of rated)

When the reactor pressure is <800 psia
or core flow 1s<10% of rated, the core
thermal power shall not exceed 25% of
rated thermal power.

Power Transients

To insure that the safety limit established
in Specification 2.1.A i{s not exceeded, each
required scram shall be inltlated by Iits
primary source signal as Indicated by

the plant process computer

2.

except in the event of operation with a
maximum fraction of limiting power density
for any fuel type in the core greater than
the fraction of rated power, when the setting
shall be modified as follows:

S <[0.65 (W-dw) + 55%] %{-PD

where,
FRP = fraction of rated thermal power,
rated power being 1670 MWt
maximum fraction of limiting
power density for any fuel type

in the core.

MFLPD =

IRM - Flux Scram setting shall be 20% of rated

neutron flux

B. APRM Rod Block - The APRM rod block setting shall be:

$<€0.65 (W-dw) + 43%
where,

S = Setting of percent of rated thermal
power, rated power being 1670 MWT

W = reclirculation drive flow in percent

dw = Single loop operation recirculation
reverse flow in the idle loop.
dw = 0

REV

For two recirculation loop operation
dw = 5.4 For one reclrculation loop operation



2

Q0 SAFETY LIMITS

LIMITING SAFETY SYSTEM SETTINGS

2.1/2.

. Reactor Water Level (Shutdown Condition)

Whenever the reactor 1s 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 recirculation pumps are not
operating.

except in the event of operation with a
maximuw fraction of limiting power density
for any fuel type in the core greater than
the fraction of rated power, when the setting
shall be modified as follows:

FRP
S € [0.65 (W-dw) + 432]'EFEPD
where,
FRP

fraction of rated thermal power,
rated power being 1670 MWt
MFLPD = maximum fraction of limiting
power density for any fuel type
in the core.

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

D. Rescter Low Low Water Level ECCS initiation shall
be2 6'6" <6'10" above the top of the active fuel.

REV



Base .

2.3 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 in Figure 3-2-3 of
the FSAR. The licensed maximum power leve! 1670 MWt represents the maximum steady-state power which
shall not knowingly be exceeded.

Transient analysis performed each reload are given in Reference 1. Models and model couservatisams are
also described in this reference. As discussed in Reference 2, the core wide transieant analysis for
one recirculation pump operation s conservatively bounded by two-loop operation analysis and the flow-
dependent rod block and scram setpoint equations are adjusted for one-pump operation.

2.3 BASES 14
REV




Basc Continued:

Deviations from as-left settings of setpoints are expected due to inherent Instrument error, operator
eotting error, drift of the setpoint, etc. Allowable deviations are assigned to the limiting safety
g, tem settings for this reason. The effect of settings being at their allowable deviation extreme

i~ minimal with respect to that of the conservatisms discussed above. Although the operator will set
the setpoints within the trip settings specified, the actual values of the various setpoints can vary
from the specified trip setting by the allowable deviation.

4 violation of this specification is assumed to occur only when a device is knowlingly set outside
o the limiting trip setting or when a sufficient number of devices have been affected by any means
¢ -h that the automatic function is Incapable of preventing a safety limit from being exceeded while
i+ a reactor mode in which the specified functlon must be operable. Sections 3.1 and 3.2 list the
reactor modes in which the functions listed above are required.

T-= bases for individual trip settings are discussed in the following paragraphs.

4. Neutron Flux Scram The average power range monitoring (APRM) system, which is calibrated using heat
balance data taken during steady state conditions, reads in percent of rated thermal power (1670 MWt).
Because fission chambers provide the basic input signals, the APRM system responds directly to average
neutron flux. During transients, the instantaneous rate of heat transfer from the fuel (reactor
thermal power) is less than the instantaneous neutron flux due to the time constant of the fuel.
Therefore, during abnormal operation transients, the thermal power of the fuel will be less than

2.3 BASES 15
REV



Bases Continued:

backed up by the rod worth minimizer. ‘orth of individual rods is very low in a uniform rod
pattern. Thus, of all possible source of reactivity input, uniform control rod withdrawal 1is
the most probable cause of significant power rise. Because the flux distribution assoclated
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 assuwed
uniform rod withdrawal approach to the scram level, the rate of power rise 1s no more thaa

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 1s 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 opera-
tion with either one or two recirculation pumps. During steady-state operation with one recircula-
tion pump operating the equalizer line shall be closed. Analysis of transients from this operating

condition 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 stated in Specifica-
tion 2.3.A.1. However, the actual setpoint can be as much as 3% greater than that stated in
Specification 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 50% of design due to the deviations

discussed on page 18.

APRM Control Rod Block Trips Reactor power level may be varied by moving comntrol rods or by

varying the recirculation flow rate. The APRM system provides a coantrol rod block to prevent
rod withdrawal beyond a given point at constant recirculation flow rate, and thus to protect
against the condition of a MCPR less than the Safety Limit (T.S5.2.1.A). This rod block trip
setting, which is automatically varied with recirculation loop flow rate, prevents an increase
in the reactor power level to excessive values due to control rod withdrawal. The flow variable
trip setting provides substantial margin from fuel damage, assuming a steady-state operation at
the trip setting, over the entire recirculation flow range. The margin to the Safety Limit

2.3 5ASES 17
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Bas Continued:
that the reactor myde 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
main steam line low pressure isolation and isolation valve closure scram assures the availability
of the neutron scram protection over the entire range of applicabllity of the fuei cladding integrity

safety limic.

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 18.
er F‘“ k‘r(frﬁ
1. "Generic Reload Fuel Application"™, NEDE 24011-P-A- 1, July 1979

“Monticello Nuclear Generating Plant Single-Loop Operation”™ NEDO 24271, June 1980




Table 3.2.3
Instrumentation That Initiates Rod Block

Reactor Modes in Which
Function Must be Operable
or Operating and Allow-

Tctal No. of
Instrument

Min. No. of Oper-
able or Operating

Instrument Channels

able Bypass Conditions** Channels per Per Trip System Required
Function Trip Settings Refuel Startup | Run Trip System (Notes 1,6) Conditions¥*
1. SuM
Upscale <5x10° cps X X(d) 2 I (Note 3) AorBorC
b. Detector X(a) X(a) 2 1 (Note 3) Aor BorC
not fully
inserted
2. 12N
Downscale >3/125 X(b) X(b) 4 2 (Note 4) A or BorC
full scale
Upscale < 108/125 R X - 2 (Note 4) Aor BorC
full scale
3. /"RM
2. Upscale See Technical X 3 1 (Note 7) D or E
(flow ref- Specifications
erenced) 2.3:8.
5. Downscale > 3/125 full scale X 3 1 (Note 7) D or E

3.2/4.2

56
REV



continued
ntation Iniftiates Rod Block

Modes in Which | Min. No. of Oper-
tion Must be Operable l fotal No. of able or Operating
Operating and Allow- . [nstrument instrument Channels

mditions** Channels per Per Trip System Required

- Trip stem {Notes 1,6) L4(7.\‘»11;11(1011:;“

ytartup | Kun e Bl

I (Note D or E

. | ’
ee Technicali

(flow ref- Specitl tions

erenced) 2.3.8

Downscale I (Note

am Discharge|

Volume

shall be two operable or operating trip systems for each function. If the minimum number of

operable or operating istrument channels cannot be met for one of the two trip systems, this condition
may exist up to seven ays provided that during this time the operable system is functionally tested

immediately and daily thereafter.
(deleted)
Only one of the four M channels may be bypassed.

There must be at least one operable or operating IRM channel monitoring each core quadrant.
One of the two RBMs 1 be bypassed for maintenance and/or testing for periods not in excess of 24 hours

in any 30 day period. An RBM channel will be considered inoperable if there are less than half the

total number of normal inputs from any LPRM level.




3.0 LIMITING CONDITIONS FOR OPERATION

4.0 SURVEILLANCE REQUIREMENTS

tecirculation System

1. Except as specified in 3.5.1.2 below, whenever
irradiated fuel is in the reactor, with reactor
coolant temperature greater than 212°F and both
reactor recirculation pumps operating, the
recirculation system cross tie valve interlocks
shall be operable.

<. The recirculation system cross tle valve inter-
locks may be inoperable if at least one cross
tie valve is maintained fully closed.

3. Reactor operation with one loop recirculation
may continue at up to 50X of rated power if the
following conditions are met within 24 hours
after one pump operation commences. If the
conditions cannot be met or two pump operation
cannot be restored by the end of 24 hours, an
orderly reactor shutdown shall be initfated.

a. The Minimum Critical Power Ratio (MCPR)
Safety Limit will be increased per T.S.
S bA

b. The MCPR Limiting Condition for Operation
(LCO) will be changed per T.S. 3.11.C.

c. The Maximum Average Planar Linear Heat
Generation (MAPLHGR) will be changed as
noted in Table 3.11.1

I. Recirculation System

1.

3.

Once per month, when irradiated fuel i1s in the
reactor with reactor coolant temperature greater
than 212°F and both reactor recirculation

pumps operating, the recirculation system cross
time valve interlocks shall be demonstrated to
be operable by verifying that the cross tie
valves cannot be opened using the normal control
switch.

When a recirculation system cross tle valve

interlock is inoperable, the position of at

least one fully closed cross tie valve shall
be recorded daily.

When in one loop operation, the following
surveillances will be completed:

a. APRM flux nolse will be measured once per
shift and the recirculation pump speed will
be reduced if the flux noise average over
Y hour exceeds 5% peak to peak as measured
on the APRM chart recorder.

b. The core plate delta P noise will be measured
once per shift and the recirculation pump
speed will be reduced if the noise exceeds
1 psi peak to peak.

114
REV




N

LIMITING CONDITIONS FOR OPERATION

4.0

SURVEILLANCE REQUIREMENTS

The APRM scram and rod block setpoints and
the RBM setpoints shall be reduced as noted
in T.S. 2.3.A and T.S. BeDsBs

The suction valve or the main discharge and

main discharge bypass valves in the idle loop
is closed and electrically i{solated until the

idle loop is being prepared for return to

service,

The equalizer line shall be isolated,




Bas: Continued 3.5:

G.

Emergency Cooling Avallability

The purpose of Specification G is to assure that sufficient core cooling equipment is available at all times.
It is during refueling outages that major maintenance is performed and during such time that all ccre and
contaloment cooling subsystems may be out of service. Specification 3.5.G.3 allows all core and containment
cooling subsystems to be inoperable provided no work is being done which has the potential for dra‘ning the
reactor vessel. Thus events requiring core cooling are precluded.

Specification 3.5.G.4 recognizes that concurrent with control rod drive maintzaance during the refueling
outage, it may be necessary to drain the suppression chamber for maintenance or for the inspection
required by Specification 4.7.A.1. In this situation, a sufficient inventory of water is maintained

to assure adequar: core cooling in the unlikely event of loss of concrol rod drive housing or instrument

thimble seal fucegrity.

Deleted

Recirculation System

The capacity of the Emergency Core Coolant System is based on the potential consequences of a double
ended recirculation line break. Such a break involves 3.9 8q. ft. when the cross tie valves are closed
and 5.3 sq. ft. when the cross tle valves are open. Specification 3.11.A is based on an ECCS evaluation
assuming a break area of 3.9 sq. ft.; the limitations of 3.11.A do not apply to the larger break area.
Therefore, at least one cross tie valve must remain closed during power operation to reduce the potential

break area.

An analysis of one-pump operation (equalizer valve closed) identifies certain limitations peculiar to
that mode of operation. Reference the September 7, 1976 License Amendment Request from NSP to NRR.
Operation with only one pump is not a normal mode; 1t will generally iavolve a forced outage of
equipment. There may be insufficient time to make adjustments to the RBM and APRM flow referenced
rod block and scram prior to commencing one-pump operation. The reduction in power with the reduced
core flow will cause the APLHGR to reduce accordingly, naturally moving in the direction of the new
limit. Specification 3.5.1.3 allows 24 hours before these new limits are required to be implemented.
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3.0 LIMITING CONDITIONS FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS

3.11 REACTOR FUEL ASSEMBLIES 4.11 REACTOR FUEL ASSEMBLIES

Applicability Applicability

The Limiting Conditions for Operation assoclated The Surveillance Requirements apply to

with the fuel rods apply to those parameters the parameters which monitor the fuel

which monitor the fuel rod operating conditions. rod operating conditions.

Objective Ob jective

The objective of the Limiting Conditions for Opera- The cbjective of the Surveillance Require-

tion is to assure the performance of the fuel rods. ments is to specify the type and frequency
of surveillance to be applied to the fuel
rods.

Specifications Specifications

A. Average Planar Linear Heat Generation Rate (APLHGR) A. Average Planar Linear Heat Genera-

tion Rate (APLHGR)

During power operation, the APLHGR for each

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

i exposuve shall not exceed for two recirculation a function of average planar exposure
loop operation the limiting value given in Table shall be determined daily during reactor
3.11.1 based on a straight line interpolation be- operation at 252 rated thermal power.

tween data points and for one recirculation loop
operation the values in Table 3.11.1 reduced

by 0.85 for all fuel types. Whei core flow is
less than 90X of rated core flow, the APLHGR
shall not exceed 95X of the limiting value given
in Table 3.11.1. When core flow i{s less than
70% of rated core iiow, the APLHGR shall not
exceed 90X of the limiting value given in Table
3.11.1. If any time during operation it is deter-
mined that the limit for APLHGR 1s being
exceeded, action shall be initiated within 15

2.71/4.1 211
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3.0 LIMITING CONDITIONS FOR OPERATION

4.0 SURVEILLANCE REQUIREMENTS

C. Minimum Critical Power Ratio (MCPR)

L. Duriag power operation
2 1.43 for 8x8 and 8x8R fuel, >1.47 ¢
rated power and flow for two recircul
Provided Tg >Tow* (see section 3.3.C,
during operation it Is determined tha

the Operating MCPR Limit shall pe

or P8x8R fuel at
ation loop operation,
3). 1If at any time
t the limiting valuye

for MCPR is beling exceeded, action shall be initiated with-

in 15 minutes to restore
Iimics, Surveillance and correspondi
tinue until reactor Operation 1s with
If the steady state MCPR is
in the prescribed limits within two (
shall be brought to the Cold Shutdown

For one recirculation loop operation

For core flows other than rated the

operation to within the prescribed

ng action shall con-
in the prescribed

not returned to with-
2) hours, the reactor
conditions within 36

the MCPR limits at

rated flow are 0.01 higher than the comparable two-loop

If the gross radioactivity release ra
at the steam jet air ejector monitors
perfod greater than 15 minutes, the e
226,000 uCi/sec following a 30-minute
MCPR Limits specified tn 3.11.c.1 sha
21.48 for all fuel types, times the a
Subsequent Operation with the
be per paragraph 3.11.C.1.

For ome recirculat lon loop operation

te of noble gases
exceeds, for a
quivalent of

decay, the Operating
Il be adjusted to

the MCPR limits at

rated flow are 0.01 higher than the comparable two-loop

values.

‘e > T3 , the operating MCPR Limit shall be
between the limits {n 3.

11.C.1 and 1.48 for 8x8

for "8x8R fuel.

a linear interpolation
and 8x8R fuel and 1.52

C. Minimum Critical Power Raflo lﬁ'ﬁ)

MCPR shall be determined daily during rea.tor
power operation at 252 rated thermal power
and following any change in power level or
distribution which has the potential of
bringing the core to its operating MCPR Limic,
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TABLE 3.11.1

MAXIMUM AVERACE PLANAR LINEAR HEAT GENERATION RATE vs. EXPOSURE

*For extended burnup program test bandles

.14

214
REV

Exposure MAPLHGR FOR EACH FUEL TYPE (kw/ft) (Note 1)
MWD/STU 8DB262 8DB250 8DB219L 8DRB265L PBDRB265L 8DRB282 P8DRB282 PBDRB28B4LB
200 11.1 11.2 11.4 21.5 11.6 11.2 11.2 1.4

1,000 11.3 11.3 11.5 11.6 11.6 11,2 11.2 11.4

5,000 11.9 11.9 11.9 11,7 11.8 11.6 11,8 11.8
10,000 12,1 12.1 12.0 11.8 11.9 11.7 11.9 11.9
15,000 12.1 12.1 11.9 8.7 11.9 11.7 11.8 11.9
20,000 12.0 11.9 11.8 11.6 11.8 31.5 11.7 11.7
25,000 11.6 11.5 1.3 11.3 11.3 11.3 11.3 11.4
30,000 10.3 10.6 10.2 10.3 10.5 10.4 10.7 10.6
35,000 9.3 9.3 9.3 9.2 9.5 9.2 2.5 2.9
(36,000) 9.1 9.0 9.1 9.0 9.3 9.0 9.3 9.3
40,000 8.9%
45,000 8.0% | (1) For two recirculation loop operation. For one recirculation

loop operation multiply these values by 0.85

50,000 7.3%
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Base © Cont inued

C. » simum Critical Power Ratio (MCFR)

The ECCS evaluation presented in Reference 4 and Reference 6 assumed the steady state MCPR prior to the

r stulated loss-of-coolant accident to be 1.24 for all fuel types for normal and reduced flow. The Operating
¥ PR Limit for two recirculation loop operation is determined from the analysis of transients discussed in
Bases Sectioms 2.1 and 2.3. By maintaining an operating MCPR above these limits, the Safety Limit (T.S. 2.1.A)
{2 maintained in the event of the most limiting abnormal operational tramnsient.

For one reclirculation loop operation the MCPR limits at rated flows are 0.01 higher than the comparable
t o=loop values.

ee of GE's new ODYN code Option B will require average scram time to be a factor in determining the MCPR
(Reference 7). In order to Increase the operating eanvelope fc - MCPR below MCPR, (ODYN code Option A), the

¢ -le average scram time (Tave) must be determined (see Bases 3.3.C). If T, 5 1s below the adjusted analysis
scram time, the MCP Limit can be used. If 2.2 Ta a linear interpolation must be used to determine the

appropriate MCPR, or examplie:

i L ~-Za
¥R ncn.o%_ - {MCPR, -MCPR )

s

e “RA and HCPI‘ have been determined from the most limiting accident analyses.

i operation with less than rated core flow the Operating MCPR Limit is adjusted by multiplying the above
limit by K_. Reference 5 discusses how the transient analysis done at rated conditions encompasses the
reduced flgu situation when the proper Kf factor is applied.

Kohle gas activity levels above that stated in 3.11.C.2 are indicative of fuel fallure. Since the failure
w-4e caanot be positively ldentified, a more conservative Operating MCPR Limit must be applied to account

- a possible fuel loading error.

T ose 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.
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1. INTRODUCTION AND SUMMARY

The current technical specifications for the Monticello Nuclear Generating Plant
do not allow plant operation beyond a relatively short period of time if an idle
recirculation loop cannot be returned to service. The Monticello Nuclear Gener=-
ating Plant (Technical Specification 3.6 G) shall not be operated for a period
in excess of 24 hours with one recirculation loop out of service.

The capability of operating at reduced power with a single recirculatiom loop
is highly desirable, from a plant availability/outage planning standpoint, in
the event maintenance of a recirculation pump or other component renders one
loop inoperative. To justify single-loop operation, the safety analyses docu-
mented in the Final Safety Evaluation Reports and Reference 1 were reviewed

for one-pump operation. Increased uncertainties in the core total flow and

TIP readings resulted in an 0.0l incremental increase in the MCPR fuel cladding
integrity safety limit during sing’e-loop cperation. This 0.0l increase is
reflected in the MCPR operating iimit. No other increase in this limic is
required as core-wide transients are bounded by the rated power/flow analyses
performed for each cycle, and the recirculation flow-rate dependent rod block
and scram setpoint equations given in the technical specifications are adjusted
for one-pump operation., The least stable power/flow condition, achieved by

tripping both recirculaticn pumps, is not affected by one-pump operaticm.

During single-loop operation the flow control should be in master manual since

control oscillations might occur in the recirculation flow control system under

automatic flow control conditions.

Derived MAPLHCR reduction factors are 0.85, 0.85, and 0.85 for the 8x8, 3x8R
and P8x8R fuel types, respectively.

The analyses were performed assuming the equalizer valve was closed. The dis-
charge valve in the idle recirculation loop is normally closed, but if its
closure is prevented, the suction valve in the locp should be closed to prevent
the partial loss of Low Pressure Coolant Injection (LPCI) flow through the

recirculation pump into the downcomer degrading the intended LPCI performance.

L~1/1~2
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2. MCPR FUEL CLADDING INTEGRITY SAFETY LIMIT

Except for core total flow and TIP reading, the uncertainties used in the
statistical analysis to determine the MCPR fuel cladding integrity safety
limit are not independent on whether coolant flow is provided by one or two
recirculation pumps. Uncertainties used in the two-loop operation analysis are
documented in the FSAR for initial cores and in Table 5-1 of Reference 1 for
reloads. A 6% core flow measurement uncertainty has been established for
single-loop operation (compared to 2.5% for two-loop operation). As shown
below, this value conservatively reflects the one standard deviation (one
sigma) accuracy of the core flow measurement system documented in Reference 2.
The random noise component of the TIP reading uncertainty was revised for
single recirculation loop operation to reflect the operating plant test results
given in Subsection 2.2 below. This revision resulted in a single-loop opera-
tion process computer uncertainty of 9.12 for reload cores. The comparable
two-loop process computer uncertainty value is 8.7% for reload cores. The net
effect of these two revised uncertainties is a 0.01 incremental increase in

the required MCPR fuel cladding integrity safety limit.

2.1 CORE FLOW UNCERTAINTY

2.1.1 Core Flow Measurement During Single Loop Operation

The jet pump core flow measurement system is calibrated to measure core flow
when both sets of jet pumps are in forward flow; total core flow is the sum of
the indicated loop flows. For single-lcop operation, however, the inactive

jet pumps will be backflowing. Therefore, the measured flow in the backflowing
jet pumps must be subtracted from the measured flow in the active loop. 1In
addition, the jet pump flow coe‘ficient is different for reverse flow than for

forward flow, and the measurement of reverse flow must be modified to account
for this difference.

For single-loop operation, the total core flow is derived by the following
formula:

Total Corn) o ( Active Loop \ _ ¢ (Inac:ive Loog
Flow Indicated Flow Indicated Flow

2-1



where C (= 0.95) is defined as the ratio of "Inactive Loop True Flow" to

A

"Inactive Loop Indicated d 0 Indicated Flow" is the flow indi-

cated by the jet pump "single-ta )op ow summers and indicators,

set to indicate forward flow correctly.

1.95 factor was the result of a conservative analysis to appropriately
modify the single-tap flow coefficient for reverse flow.* If a more exact,
less conservative core flow is required, special in-reactor calibration tests
would have to be made. Such calibration tests would involve calibrating core
support plate AP versus core flow during two-pump operation along the 100% flow
contrel line, operating on one pump along the 1002 flow control line, and cal-
-ulating the correct value of C based on the core flow derived from the core

C

support plate AP and the loop flow indicator readings.

Uncertainty Analysis

uncertainty analysis procedure used to establish the core flow uncertainty
ne-pump operation is essentially the same as for two-pump operation,
except for some extensions. The core flow uncertainty analysis

is described

Reference

)

2. The analysis of one-pump core flow uncertainty is summarized

flow can be expressed

*The expected value of the "C" coefficient is ~0.88.
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By applying the "propagation of errors” method to the above equation, the
variance of the total flow uncertainty can be approximated by:

where
o, = uncertainty of total core flow;
% = uncertainty systematic to both loops;
9y = random uncertainty of active loop only;
oy = random uncertainty of inactive loop only;
0. * uncertainty of "C" coefficient; and
a = ratio of inactive loop flow (UI) to active loop flow ("A)‘
Resulted from an uncertainty analys.s, the conservative, bounding values of
“u.y'. cuArnnd' “uxr‘nd and % are 1.6%, 2.6%, 3.5% and 2.8%, respectively.

Based on above uncertainties and a bounding value of 0.36 for "a", che variance
of the total flow uncertainty i{s approximately:

2 2
2 2 2 2
. (1.8) *(1_0.,) (2.6)% + (1-9.3?-3;) [cs.s) + (2.5)]

. (5.0%)°

o2
e

2-3
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When the effect of 4.1% core bypass flow split uncertainty at 122 (bounding 1
case) bypass flow fraction is added to the above total core flow uncertainty,
the active coolant flow uncertainty is: |

2
3 . 2, (a2 b 2
“active (5.0%) *(x-o.u) (4.1%) (5.0%)
coolant

which is less than the 6% core flow uncertainty assumed in the statistical
analysis. ¢

In summary, core flow during onme-pump operation is measured in a conservative
way and its uncertainty has been conservatively evaluated.

2.2 TIP READING UNCERTAINTY

To ascertain the TIP noise uncertainty for single recirculation loop operationm,
a test was performed at an operating BWR. The test was performed at a power
level 59.3% of rated with a single recirculaticn pump in operation (core flow
46.3% of rated). A rotation.lly symmetric control rod pattern existed prior

to the test.

Five consecutive traverses vere made with each of five TIP machines, giving a
total of 25 traverses. Analysis of their data resulted in a nodal TIP noise
of 2.85%. Use of this TIP noise value as a component of the process computer
total uncertainty results in a one-sigma process computer total uncertainty
value for single-loop operation of 9.1% for reload cores.
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Wg = TOTAL CORE FLOW
Wa * ACTIVE LOOP FLOW
Wi = INACTIVE LOOP FLOW

Figure 2-1. Illustration of Single Recirculation Loop Operation Flows

2-5/2-6
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3. MCPR OPERATING LIMIT
3.1 CORE-WIDE TRANSIENTS

Operation with one recirculation loop results in a maximum power output which
is 20 to 30% below that which is attainable for two-pump operation. Therefore,
the consequences of abnormal operational transients from one-loop operation
will be considerably less severe than those analyzed from a two-loop opera-
tional mode. For pressurization, flow decrease and cold water increase tran-
sients, previously transmitted Reload/FSAR results bound both the thermal and
overpressure consequences of one-loop operatiom.

Figure 3-1 shows the consequences of a typical pressurization transient (tur-
bine trip) as a function »f power level. As can be seen, the consequences of
one~loop operation are considerably less because of the associated reduction
in operating power level.

The consequences from flow decrease transients are also bounded by the full
power analysis. A single pump trip from one-loop operation is less severe

than a two-pump trip from full power because of the reduced initial power
level,

Cold water increase transients can result from either recirculation pump
speedup or restart, or introduction of colder water into the reactor vessel by
events such as loss of feedwater heater. The Kf factors are derived assuming
that both recirculation loops increase speed to the maximum permitted by the
M-G set scoop tube position. This condition produces the maximum possible
power {ncrease and, hence, maximum ACPR for transients initiated from less
than rated power and flow. When operating with only one recirculation loop,
the flow and power increase associlated with the increased speed on only one
M=G set will be less than that associated with both pumps increasing speed;
therefore, the Kf factors derived with the two-pump assumption are conserva-
tive for single~loop operation. Inadvertent restart of the idle recirculation
pump would result in a neutron flux transient which would exceed the flow
reference scram. The resulting scram is expected to be less severe than the
rated power/flow case documented in the FSAR. The latter event (loss of

3-1
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feedwater heating) is generally the most severe cold water increase event with
respect to increase in core power. This event is caused by positive reactivity
insertion from core flow inlet subcooling; therefore, the event is primarily
dependent on the initial power level. Tha higher the initial power level, the
greater the CPR change during the transient. Since the initial power level
during one-pump operation will be significantly lower, the one-pump cold

water increase case is conservatively bounded by the full power (two-pump)
analysis.

From the above discussions, it can be concluded that the transient consequence
from one-loop operation is bounded by previously submitted full power analysis.

3.2 ROD WITHDRAWAL ERROR

The rod withdrawal error at rated power is given in the FSAR for the initial
core and in cycle-dependent reload supplemental submittals. These analyses

are performed to demonstrate that, even if the operator ignores all instrument
indications and the alarm which could occur during the course of the transient,
the rod block system will stop rod withdrawal at a minimum critical power ratio
(MCPR) which is higher than the fuel cladding integrity safety limit. Correc-
tion of the rod block equation (below) and lower power assures that the MCPR
safety limit {s not violated.

One-pump operation results in backflow through 10 of the 20 jet pumps while
the flow i{s being supplied into the lower plenum from the 10 active jet pumps.
Because of the backflow through the inactive jet pumps, the present rod block
equation was conservatively modified for use during one-pump operation because
the direct active-loop flow measurement may not indicate actual flow above
about 35% drive flow without correction.

A procedure has been established for correcting the rod block equation to
account for the discrepancy between actual flow and indicated flow in the
active loop. This preserves the original relationship between rod block and
actual effective drive flow when operating with a single loop.

3=2
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The two-pump rod block equation is:

RE = oW+ [RBIOO - l(lOO)]

The one-pump equation becomes:

RB = aW+ [33100 - l(lOO)J - mAW

where

AW = difference, determined by utility, between two-loop and single-
loop effective drive flow at the same core flow;

RE = power at rod bldock in 2;

m = flow reference slope for the rod block monitor (RBM);

W = drive flow in 2 of rated; and

RBwn = top level rod block at 10027 flow.

If the rod block setpoint (RBIOO) is changed, the equation must be recalculated

using the new value.

The APRM trip settings are flow biased in the same manner as the rod block
monitor trip setting. Therefore, the APRM rod block and scram trip settings

are subject to the same procedural changes as the rod block monitor trip set-
ting discussed ahove.

3-3
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3.3 OPERATING MCPR LIMIT

For single-loop operation, the rated condition steady-state MCPR limit is

increased by 0.0l to account for the increase in the fuel cladding integrity

safety limit (Section 2). At lower flows, the steady-state MCPR operating

is conservatively established by multiplying the rated flow steady-state

he K, factor. This ensures that the 99.9% statistical limit require-

-

ment is always satisfied for any postulated abnormal operational transient.
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4. STABILITY ANALYSIS

The least stable power/flow condition attainable under normal conditicas

occurs at natural circulation with the control rods set for rated power and
flow. This condition may be reached following the trip of both recirculation
pumps. As shown in Figure 4-1, operation along the minimum forced recircula-
tion line with one pump running at minimum speed is more stable than operating
with natural circulation flow only, but is less stable than operating with both
pumps operating at minimum speed.

During single-loop operation, the flow control should be in master manual,

since control oscillations might occur in the recirculation flow control system
under automatic flow control conditions.

4=1
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S. ACCIDENT ANALYSES

The broad spectrum of postulated accidents is covered by six categories of

4

design basis events. These events are the loss-of-coolant, recirculation pump

control rod drop, main steamline break, refueling, and fuel assembly
loading accidents. The analytical results for the loss-of-coolant and recir-
culation pump seizure accidents with one recirculation pump operating are
given below. The results of the two-loop analysis for the last four events

are conservatively applicable for one-pump operatiom.

LOSS-OF-COOLANT ACCIDENT ANALYSIS

eration analysis utilizing the models and assumptio

Reference 3 was T ormed for the Monticello Nuclear Generating Plan

*4
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is limiting break for the two-loop operation. For the single-loop anal

- " o " Y N Q1L 4
ysis, the maximum reflooding time is 351 seconds curring at 40% DBA suction

break. These uncovered times can be considered

ingle-Loop MAPLHGR Determination

ifferences in uncovered time and reflood time for the limiting break
size would result in a small increase in the calculated peak cladding tempera-
ture. Therefore, as noted in Reference 3, the one- and two-loop SAFE/REFLOOD
results can be considered similar and the generic alternative procedure
described in Section II.A.7.4. of this reference was used to calculate the
MAPLHGR reduction factors for single-loop operation.
factors were determined for the cases given in

reduction factors for each fuel type is shown

operation MAPLHGR values are derived by multiplying the current
operation MAPLHGR values by the reduction factor for that fuel type.
d in Reference 3, single recirculation loop MAPLHGR values are

yhen calculated in this manner.

Peak Cladding Temperature

Reference 3 discusses the small sensitivity of the
(PCT) to the assumptions used in the one-pump
duration of nucleate boiling. ince the slight

verwhelmingly offset by the decreased MAPLHGR

S00°F APCT) for one pump operation, the calculated

-
be well below the 2200°F 10CFRS50.46 cladding

ACCIDENT

The one-pump seizure accident i{s a relatively mild event during two

-

recirculation pump operation, as documented in References 1 and 2. Similar

analvses were performed to determine the impact this accident would have on
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one recirculaticn pump operation. These analyses were performed with the

models documented in Reference 1 for a large core BWR/4 plant (Reference 4).

The ana

'yses were initialized from steady-state operation at the following

tial conditions, with the added condition of one inactive recirculation

ini

B

op. Two sets of initial conditions were assumed:

-
o

75% and core flow =

Thermal Power = 82X and core flow =
onditions were chosen because they represent reasonable upper limits of
loop operation within existing MAPLHGR and MCPR limits at the same

the single operating

pump

speed.

Pump seizure was simulated by setting

ed to zero instantaneously.

-
-

recirculation pump seizure

alternate recirculation loop out

inc negative reactivity insertion

rease which

decrease

time constant.

ipated that

and result

is expected that the terminate at a condition of natural

Te
“l

circulation and reactor operation will continue. There will also be a small

-

decrease in system pressure.
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The minimum CPR for the pump seizure accident for the large core BWR/4 plant
was determined to be jreater than the fuel cladding integrity safety limit;

therefore, no fuel failures were postulated to occur as a result of this
analvzed event.

These results are applicable to the Monticello Nuclear Generating Piant.

5=4
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Table 5-1
MAPLHGR MULTIPLIFR CASES

Fuel IZE‘ Cases Calculated
8x8 100% DBA Suction Break
40% DBA Suction Break*
8x8R/P8x8R 100% DBA Suction Break

40% DBA Suction Break*

*ost limicing break for MAPLHGR reduction factors.

Table 5-2
LIMITING MAPLHGR REDUCTION FACTORS

Fuel Type Reduction Factors
8x8 0.85
8x8R 0.85
PSxE&R 0.85

bt
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"Generic el Application, General Electric Company"”, August 1979
(NEDE-24011
s (GETAB): Data, Correlation

"GCeneral Electric BWR Thermal Analysis Bas
¢ Company, January 1977

and Design Application', Ceneral Electr
(NEDO-10958-A) .

i
C

Analytical Model for Loss-of-Coolant Analysis
,

50 Appendix K Amendment No. 2 - One Recirculation
1 Electric Company, Revision 1, July 1978

"
8

™
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NORTHERN STATES POWER COMPANY

Pir of NRC
Page 2
September 29, 1983

The APRM Scram and Rod Block flow bias is generated by circuitry which
measures driving flow. The circuitry is calibrated such that during
normal two loop operatiom, 100% drive flow equals rated core flow.
However, in the case of single loop operation, the relationship of the
drive flow to rated core flow is affected by the back flow through the
idle jet pumps. Therefore., the APRM Scram and Rod Block settings are
redvced by a conservative factor (dwe5.4) to account for the reduced flow
concitions in single loop operation. With this factor applied, no
further changes are required in the driving flow measurement svstem.

We believe this information will allow the NRC Staff to complete their
review of this license amendment request. Please contact u: if vou have
any questions related to this matter.

DQSMV‘
David Musolf
‘fanager - Nuclear Support Seryices

DMM/SAF/§s

cc: Regional Administrator-III
NRR Project Manager, NRC
Resident Iaspector, NRC
G Charnoff
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L NUCLEAR REGULATORY COMMISSION
e } WASHINGTON, D. C. 20555
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Sauat October 5, 1283

Occkes ho. 50-263

Mr. D. M, Musolf

Nuclear Support Services Department
lierthern States Power Company

414 Nicollet Mall - 8th Floor
Minneapolts, Minnesota 55401

Dear Mr, Musolf:

The Commission has requested the Office of the Federal Register to publish
tre enclosed "Notice of Consideration of Issuance of imendmant to Faciility
Jgoerating License anc Qppertunity for Prior Hearing." Tnis notice is assc-
cia:ad with your application of July 2, 1982 as suppliarented on (ctocer 3,
1882, The amendment would change tne Technical Specifications to incorpcrate
rev sed safety and operating limit: associated with the operation af Monticallo
.uc.eer Generating Plant with one recirculation lcop out of service. The
rocesec cnanges woula provide for Average Power range Monitor (ASai) flux
s:ram trip and rod block settings, an increase in the safety limit Minimum
Ceizizal Power Ra io {MCPR) value and revisions %o the allowabie Maximum
ivzrace Planar Linear deat Generation Rate (MAPLHEGR) values suitable for use
«itn an iale recirculation loop. Presently, the Monticellc Technical Specifi-
cations would reguire plant shutdown if an idle recirculatjcn 1cop cannct 2e
returneg to service within 24 nours. The amendment would authorize the plant
tc operate yp to 50% of rated power for extended periods of time.

Sincarely,
.,-'/_ -
S ,’4,; Bp et S

Helen Nicolaras, Project Ma.ager
Jperating Reactors 8ranch #2
Oivisicn of Licensing

Enclosure:
Notice of Consideraticn

cc w/enclosure:
See next page e

//
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Mr, O, M, Musolf
Northern States Power Company
Monticello Nuclear Generating Plant

cc:

Gerald C-arnof ", Zscuire

Shaw, °1:tran, Potts and
Trowbridge

1800 M Street, N. W.

washington, D. C. 20035

U.S. Nuclear Regulatory Commission
Resident Inspector's Qffice

Box 1200

Monticello, Minnesota 355362

Plant Manager

Menticello Nuclear Generating Plant
horthern Statas Power Company
Monticello, Minnesota 83362

et @S - -

Russel? J. Hatling, Chaiman
¥innesct2 Snvironmental Control
Citizens Association (MECCA)

Enerav Task Force

1=4& Melbcurne Averye, S. E.
Mi-=g220lis, Minnesaota §3414
Executive Director

Minnesotz Poliution Control Agency
1835 w. County Road 82

Faseville, Minnescta 85113

Me, Stave Gadler

2120 Carter Avenye

St. Payl, Minnesota 53108

" Mr. John W. Ferman, Ph.D.

Nuclear Engineer

Minnesota Pollution Control Agency
1835 W. County Road 82

Roseville, Minnesota 55113

Commissioner of Health

¥inn: otz Cepartment of Health
717 Celaware Street, S.E.
Minneapclis, Minnesota 3584490

Auditor

wright County Scard of Commissioners
Suffalo, Minnesota 3535213

JU.S. Environmental Protectinan Aparcy
secion V 2ffice i

Regicnal Radiation Representative

230 South Dearbeorn Street

Chicago, Illinois &0604

James 5. Keppler

2 - < 3 \f -
legional Administirator, fegion

- ..

U.S. Nuclear Qegulatory Commission
799 Roosevelit Road
Glen €11yn, IL 60137
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UNITED STATES NUCLEAR REGULATORY COMMISSIOM

NORTHERN STATES POWER COMPANY

DOCKET NO. 50-263

NOTICE OF CONSIDERATION OF ISSUANCE OF AMENDHENT

TO FACILITY OPERATING LICENSE AND

OPPCRTUNITY FCR PRIOR HEARING

The United States Nuclear Reguiatory Commission (the Commission) is
considering issuance of an amendment to Facility Operating License No. DPR-22,
issued to Heorthern States Pewer Company (the licensee), for operation of tthe
Monticel 1o Nuclear Generating Plant lgcated in Wright County, Minresota.

The amendment would revise the provisions of the Taechnical Specifications
to incorporate revisea safety and cperating limits associated with the opera-
tion of “onticelle Nuclear Generating Plant with one recirculation loop out
of service. The changes oropcsed Dy the licensee would provide for reduced
iverage Power Range Monitor (APRM) flux scram trip and ro& biock settings,
an increase in the safety limit Minimum Critical Power Ratic (MCPR) value and
revisions to the allowable Maximum Average Planar Linear Heat Generation Rate
MAPLHGR) values suitable for use with an idle recirculaticn loop. Presently,
the “fenticello Techinical Specifications would require plant shutdown if an
idle recirculation locp cannot Se returned to service within 24 hours. The
amendment would authcrize the plant to operate up %o 50% of rated power for
extended pericds of time. Supporting the amendment request, is a report pre-
pared by General Zlectric that presents the analysis for core performance, in
accordance witp the licensee's application for amendment datad July 2, 1982

as supplemented on October 5, 1982.




e

prior to issuance of thne proposec license amendment, the cOmmiss{on will
nave mace findings required oy the Atomic Energy Act of 1954, as amenced (tne
Act) an¢ tne Commission's regulations. -

By MNovember 14, 1883 , the licensee may file a reguest
for a nearing with respect to issuance of the amendment to the subject facility
operating license and any person wnose interest may be affected by this pro-
ceeding and who wishes to participate as a party in the proceeding must file
a written petition for leave to intervene. Request for a nearing anc petiticns

LEs) P

for leave to intervene shall 2e filed in accorgance witn the Commission's “Rulas

-~ -

CFR Part 2. [f a reguest

(o]

of Practice for Domestic Licensing Proceegings” in

for @ hearing or petition for leave to intervene is fiie

[

by the acove cate,
the Commission or an Atomic Safety ang Licensing aoarc; cesignated Yy the

Commission or 2y the Chairman of the Atomic Safety anc Licensing Board Panel,
wiil rule cn the request and/or petition and the Secretary Or the designatea

~tomic Safety anag Licensi issu@ a notice of nearing or an

=
“w
o
[
(29
b |
(8%
I
st

aporopriate orcer.
As requirea by 10 CFR §2.714, a petition for leave to intervene shal!l
set foiln with particularity the interest of the petitioner in tne proceeging,

-

ind how that interast may bDe affected by the results of tne procseging. The
petition would specifically explain the reasons why interventicn snoula ce

permitted with particular reference to the following factors: (1) the nature
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4 request for a nearing or a petition for feave to intervene sna!! ce
fileg with tne Secretary of the Commission, United States Nuclear Regulatory
Commission, washington, D. C. 20853, Attention: Docketing and Service B8rancn,
or may be delivered to the Commission's Pudlic Document Room, 1717 H Street,
N.W., Washington, 0.C. by the above date. Where petitions are filed during
the last ten (10) aays of the notice periog, it is requested that the petitioner
or representative for the petitioner promptly so inform the Commission Oy a
toll.free telepnone call to wWestern Union at (800) 325-5000 (in Missouri
(800) 342-6700). The westaern inicn operator shouid De given Jatagram [centi-
fication Numder 377 and tne following message aadresseg to Ocmenic 8. vassallo:
(setitioner's name anc teiephone number); (date petition was mail

ec); (plant

\
.
Il

name); and (publication aate and page numper of tnis FEDERAL REGISTER notice).
A copy of tne petition should also be sent to the Executive Legai Director,
U.S. Nuclear Regulatory Commission, wasnington, D.C. 20855, ang Geraia
Charnsff, Esg., Shaw, Pittman, Potts and Troworidge, 1800 M Street, N. w.,
Yashington, D. C. 20036, attorney for the licensee.

nontimely filings of petitions for leave to intervene, amenced petiticns,
supplemental petitions and/or requests for hearing will not De entertained
apsent a determination by tne Commission, tne presiding officer or the Atomic
Safety and Licensing Board designated to rule on the petition ana/or request,

that the petitioner has made a substantiai showing of good cause for the
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=@ s NUCLEAR REGULATORY COMMISSION ﬂL.‘ ine T¥TN /'L
2N\ . E . WASHINGTON, D. C. 20555
ol November 8, 1983
'.’.C

Docket No. 50-331

Mr. Lee Liu
Chairman of the Board and
Chief Executive Officer
lowa Electric Light and Power Company
Post Office Box 351
Cedar Rapids, lowa 52406

Dear Mr, Liu:

Tne Commission has requested the Office of the Federal Register to publish
the enclosed “Notice of Consideration of Issuance of Amendment to Facility
Operating License and Opportunity for Prior Hearing.* Tnis notice relates

to your application dated June 24, 1983, which would modify the operating
license and Technical Specifications (TSs) for Duane Arnold Energy Center to
permit unit operation up to 50% of rated thermal power with one recirculation
loop out of service. The proposed license changes would delete the license
condition which requires the unit to be in cold shutdown within the succeeding
24 nours if an idle recirculation loop cannot be returned to service within 24
nours. The proposed changes wouid also modify the TSs as necessary to provide
for appropriate Average Power Range Monitor flux scram trip and rod block
settings, an increase in the safety limit Minimum Critical Power Ratio value
and revisions to the allowable Average Planar Linear Heat Generation Rate
values suitable for use with an idle recirculation loop.

Sincerely,

7 >
//j,7¢71<;4ﬁ_. (i;:./¢€i.,,4z«-‘_;~
~ Mohan C. Thagani, Project Manager

Operating Reactors Branch #2
Division of Licensing

Enclosure:
hotice of Consideration

¢c w/enclosure:
See next page




Mr. Lee Liu
lowa Electric Light and Power Company

Duane Arnold Energy Center

cc:

Mr. Jack Newman, Esquire

Harold F. Reis, Esquire

Lowenstein, Newman, Reis and Axelrad
1025 Connecticut Avenue, N. W.
wasnington, D. C. 20036

Office for Planning and Programming
523 cast 12th Street
Des Moines, lowa 50319

Chairman, Linn County
Board of Supervisors
Cedar Rapids, l[owa 52406

lowa Electric Lignt and Puwer Company
ATTN: D. L. Mineck

Post Office Box 351

Cegar Rapids, lowa 52406

U. S. Environmental Protection
Agency

Region VI Office

Regional Radiation Representative

324 East 11th Street

Kansas City, Missouri 64106

U. S. Nuclear Regulatory Commission
Resident [nspector's Qffice

Rural Route #1

Paio, lowa 52324

James G. Keppler

Regional Aaministrator

Region [II Office

U. S. Nuciear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, I11inois 60137

Mr. Thomas Houvenagle
Regulatory Engineer

lowa Commerce Commission
Lucas State Office Building
Des Moines, lowa 50319
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UNITED STATES NUCLEAR REGULATORY COMMISSION

IOWA ELECTRIC LIGHT AND POWER COMPANY

DOCKET NO. 50-331

NOTICE OF CONSIDERATION OF ISSUANCE OF AMENDMENT

TO FACILITY OPERATING LICENSE AND

OPPORTUNITY FOR PRIOR HEARING

The United States Nuclear Regulatory Commission (the Commission) is
considering issuance of an amendment to Facility Operating License No.
DPR-49, issued to lowa Electric Light and Power Company (the licensee),
for the operation of the Duane Arnold Energy Center (DAEC) located in
Linn County, lowa.

Tne amenament proposed by the licensee would revise the operating
license and the provisions in the Technical Specifications relating to
changes to permit reactor operation at power levels up to 50% of rated
thermal power with one recirculation loop out of service. Presently,
DAEC operating license requires a unit to pe in cold shutdown within the
succeeding 24 hours if an idle recirculation loop cannot be returned to
service within 24 hours. The change proposed by the licensee would delete
this license condition and modify the Technical Specifications (TSs) as
necessary to provide for appropriate Average Power Range Monitor (APRM)
flux scram trip and rod block settings, an increase in the safety limit
Minimum Critical Power Ratio (MCPR) value and revisions to the allowable
Average Planar Linear Heat Generation Rate (APLHGR) values suitable for
use with an idle recirculation loop, in accordance with the licensee's

application for amendment dated June 24, 1983,

-
5 y 7
—~ \ 3
\ ’ v



Act) and the Commission's regulations.

the licensee may file a request
for a hearing with respect to issuance of the amendment to the subject
facility operating license and any person whose interest may be affected by
nis proceedi
must file ‘ iti . itervene Request for a hearing
and petitions for leave to in ] filed in accordance with the

Commission's "Rules of Practice for Domestic Licensing Proceedings” in 10
a hearing or petition for leave to

date, the Commission or an Atomic Safety and Licensing

the Commission or by the Chairman of the Atomic Safety

» will rule on the request and/or petition and the

Atomic Safety and Licensing Board will issue a

petition for
the proceed-
sults of the proceeding.
cifically explain the reasons why intervention should be

to the following factors: (1) the nature
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of the petitioner's right under the Act to be made a party to the proceeding;
(2) the nature and extent of the petitioner's property, financial, or other
interest in the proceeding; and (3) the possible effect of any order which
may Le entered in tne proceeding on the petitioner's interest. The petition
should also identify the specific aspect(s) of the subject matter of the
proceeding as to which petitioner wishes to intervene. Any person who has
filed a petition for leave to intervere or who has been admitted as a party
may amend the petition without requesting leave of the Board up to fifteen
(15) days prior to the first prehearing conference scheduled in the proceed-
ing, but such an amended petiticn must satisfy-the spacificity requirements
described above.

Not later than fifteen (15) days prior to the first prenearing
conference scheduled in the proceeding, a petitioner shall file a supplement
to the petition Lo intervene which must include a list of the contentions
which are sought to be litigated in the matter, and the bases for each
contention set forth with reasonable specificity. Contentions shall be
limited to matters within the scope of the amendment under consideration. o
A petitioner who fails to file such a supplement which satisfies these re-
quirements with respect to at least one contention will not be permitted to
participate as a party.

Those permitted to intervene become parties to the proceeding, subject
to any limitations in the order granting leave to intervene, and have the

opportunity to present evidence and cross-examine witnesses.



A request tor a hearing or a petition for leave to intervene shall be
filed with the. Secretary of the Commission, United States Nuclear Regulatory
Commission, Washington, u. C. : Docketing and Service
Branch, or may be delivered to the Commission's Public Document Room, 1717
H Street, N. W., Washington, D. C. by the above date., Where petitions are

filed during the last ten (10) days of the notice ’ 1s -requested

|
that the petitioner or representative for the petition promptly so inform
the Commission by a toll-free telephone call to Western Union at (800)

325-6000 (in Missouri (800) 342-6700). The Western Union operator should

Datagram Identification Number 377 and the following message ad-

vassallo: (petitioner's name and telephone number);

ailed); (plant name); and (publication date and page
A copy of the petition should also
S. Nuclear Regulatory Commission,

Reis, Esquire,

attorneys
leave to intervene, amended petitions,
supplemental petitions and/or requests for hearing will not be entertained
absent a determination by the Commission, the presiding officer or the Atomic
Safety and Licensing Board designated to rule on the petition and/or request,
petition and/cr request should be granted based upon a balancing of

)=(v) and §2.714(d).
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For further details with respect to this action, see the application
for amendment dated June 24, 1983, which is available for public inspection

Commission's Public Docuwent Room, 1717 H Street, N. W., Washington,

and the Cedar Rapids Public Library, 426, Third Avenue, S. E,, Cedar

Rapids, Iowa
ted at n n th d of November, 1983,

REGULATORY COMMISSION
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lowa Electric Light and Power Company
October 17, 1980
LDR-80-277

LARRY D. ROOT

ASSISTANT \MCE PRESIDENT

OF NUCLEAR DIVISION

Mr. Harold Denton, Director

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Denton:

Tra.ismitted herewith, in accordance with requirements

of

10CFR50.59 and 50.90 is an application for amendment to Appendix A
(Technical Specification) to operating license DPR-49 for the Duane
Arnold Energy Center (DAEC), which provides for single recirculation
loop operation of the DAEC. This application supplements application

RTS-74, submitted January 12, 1977.

This application has been reviewed by the DAEC Operations

Committee and the DAEC Safety Committee.

In accordance with 10CFR50,30, three signed and 37 additional
copies of this application are transmitted herewitn. This application,
consisting of the foregoing letter and enclosures, is true and accurate

to the best of my knowledge and belie’.

IOWA ELECTRIC LIGHT AND POWER COMPANY

BY: E
arry oot
Egﬁ{;gﬁlg Assistant Vice President
cc: Y. Balas Nuclear Generation
E' f:ZO]d Subscribed to and Sworn to Before Me
S. Tuthill thfS_LLday of _ CoZasir
K. Meyer
D. Mineck
J. Van Sickel ) g e
NRC Resident Office
K. Eccleston (NRC) otar, St:te‘gf fb:: For The
File: A-117

B

General Office * PX). Box 351 * Cedar Rapids. lowa 52406 + 319/398-4411
1

MARY L BENFIELD

EXPIRING
3, 1983




PROPOSED CHANGE RTS 124 TO
THE DUANE ARNOLD ENERGY CENTER

TECHNICAL SPECIFICATIONS

The holders of license DPR-49 for the Duane Arnold Energy Center
propose to amend Appendix A (Technical Specifications) to said license
by deleting current pages and replacing them with the attached, new
pages. A list of the affected pages is included.

The current DAEC Technical Specifications do nct allow plant operation
beyond 24 hours if an idle recirculation loop cannot be returned to
service, The ability to operate at reduced power with a single loop
is highly desirable from availability/outage planning standpoint in the
event that maintenance or component inavailability renders one loop
inoperable. Such events have occurred three times during the current
cycle and have caused the licensee to apply for temporary amendments,
sometimes on an emergency basis. Therefore, the holders of this Ticense
propose that the Technical Specifications be revised as indicated in
the attached pages to allow single-loop operation., Supporting analysis

is given in NEDQ-24272, which is reference 11 on P, 3.12-11 and a copy
is enclosed.

The other change consists of renumbering pages to delete blank
pages which were created in previous changes to the Technical Specifications.




Affected Pages

These pages have been deleted.




SAFETY LIMIT

LIMITING SAFETY SYSTEM SETTING

FUEL CLADDING INTEGRITY

Applicability:

Applies to the inter-related
variables associated with
fuel thermal behavior,

Objective:

To establish 1imits which
ensure the integrity of the
fuel cladding.

Specifications:

Reactor Pressure >785 psig
and Core Flow > 10% of Rated.

The existence of a minimum
critical power ratio (MCPR) less
than 1.07 for two recirculation
loop operation (1.08 for sina e-
loop operation) shall constitute
violation of the fuel cladding
integrity safety limit.

Core Thermal Power Limit
(Reactor Pressure £ /85 psig
or Core Flow £ 10% of Rated

When the reactor pressure is

& 785 psig or core flow is less
than 1C% of rated, the core
thermal power shall not exceed
25 percent of rated thermal
power,

2.1

Re

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.

To define the level of the
process variables at whicn
automatic protective action
is initiated to prevent the
fuel cladding integrity
safety 1imits from being
exceeded.

Specifications:

The Timiting safety system
settings shall be as speci-
fied below:

Neutron Flux Trips

1. APFM High Flux Scram
when In Run Mode.

For operation with the
fraction of rated power
(FRP) greater than or

equal to the maximum
fraction of limiting

power density (MFLPD),

the APRM scram trip set-
point shall be as shown

on Fig. 2.1-1 and shall be:

S £ (0.66W + 54)

with a maximum setpoint
of 120% rated power at
100% rated recirculation
flow or greater,




SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING

16.C Power Transient Where: S = Setting in percent of
rated power (1,593 MWt)

To ensure that the Safety
Limits establisk.d in Speci- W = Recirculation loop flow
fication 1.1.A and 1.1.8 are in percent of rated flow.
not exceeded, each required Rated recirculation loop
scram shall be initiated by flow is that recirculation
its primary source signal. ) loop flow which corresponds

A Safety Limit shall be to 49x106 1b/hr core flow.
assumed to be exceeded when

scram is accomplished by
a means other than the
Primary Source Sigral.

With irradiated fuel in the
reactor vessel, the water level
shall . >t be less than 12 in. :
above the top of the normal For a MFLPD greater than FRP, the
active fuel zone. Top of the APRM scram setpoint shall be:
active fuel zone is defined to

be 344.5 inches above S < (0.66W + 54) ~WFLPg for two
vessel zero (See Bases 3.2) recirculation loop operation and

S < (0.66W + 50.7) MFLRPPD for one

recirculation loop operation.

NOTE: These settings assume operation
within the basic thermal design criteria.
These criteria are LHGR ¢ 18.5 KW/ft
(7x7 array) or 13.4 Ki/ft (8x8 array)

and MCPR > values as indicated in

Table 3.12-2 times K¢, where Kg is de-
fined by Figure 3.12-1. Therefore,. at
full power, operation is not allowed with
MFLPD greater than unity even if the scram
setting is reduced. If it is determined
that either of these design criteria is
being violated during operation, action
must be taken immediately to return to
operation within these criteria.

. APRM High Flux Scram

‘When in the REFUEL or STARTUP and

HOT STANDBY MODE. The APRM scram
shall be set at less than or equal to
15 percent of rated power.




SAFETY LIMIT

LIMITING SAFETY SYSTEM SETTING

3.

APRM Rod Block When in Run
Mode.

For operation with MFLPD less
than or equal to FRP the APRM
Control Rod Block setpoint
shall be as shown on Fig. 2.1-1
and shall be:

S & (0,66W + 42)

The definitions used above for the
APRM scram trip apply.

For a MFLPD greater than FRP,
the APRM Control Rod Block set-
point shall be:

FRP '
S _<_ (0.66“ + 42)W for‘
two recirculation loop operation,

and

s £ (0.65W + 38.7)_FRP__ for
- MFLPD
one recirculation loop operation.

IRM - the 1IRY scrdm shall be set
at less tharn or equal to 120/125 .
of full scale.

Scram and Iso- 2 513.5 inches

lation on reac- above vessel

tor low water zero (+12" on

Tevel level instru-
ments)

Scram - turbine < 10 percent

stop valve valve closure
closure

Turbine control valve fast closure
chall occur within 30 milliseconds
of the start of turbine control
valve fast closure.
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1.1 BASES: FUCL CLADDING INTEGRITY
A, Fuel Cladding Integrity Limit at Reactor Pressure 2= 785 psig and Core
FloleO% of Rated
The fuel cladding integrity safety limit is set such that no fuel damage
is calculated to occur if the limit is not violated. Since the parameters
which result in fuel damage are not directly observable during reactor
operation the thermal and hydraulic cgnditions resulting in a departure
from nucleate boiling have been used to mark the beginning of the region
where fuel damage could occur. Although it is recognized that a departure
from nucleate boilingwould not necessarily result in damage to BWR f;:e1
rods, the critical power at which boiling transition is calculated to
occur has been adopted as a convenient limit. However, the uncertainties
in monitoring the core operating state and in the procedure used to
calculate the critical power result in an uncertainty in the value of the
critical power. Therefore the fuel cladding integrity safety limit is
defined as the criticSI power ratio in the limiting fuel assembly for
which more than 99.9% of the fuel rods in the core are expected to avoid
boiling transition considering the power distribution within the core

and all uncertainties.

The Safety Limit MCPR is generically determined in Reference 1, for two
recirculation loop operation. This safety limit MCPR is increased by 0.01

for single-120p operation as discussed in Reference 2.

1.1-5




B. Core Thermal Power Limit (Reactor Pressure =< 785 psig or Core Flow

< 10% of Rated)
At pressures below 785 psig, the core evaluation pressure drop (0 power,
0 flow) is greater than 4.56 psi. At low power and all flows this pressure
differential is maintained in the bypass region of the core. Since the
pressure drop in the bypass region is essentially all elevation head, the
core pressure drop at low power and all flows will always be greater than
4.56 psi. Analyses show that with a flow of 28 x 1031bs/hr bundle flow,
bundle pressure drop is nearly independent of bundle power and has a value
of 3.5 psi. Thus, the bundle flow with a 4.56 psi driving head will be
greater than 28 x 1031bs/hr irrespective of total core flow and independent of
bundle power for the range ¢f bundle powers of concern. Full scale ATLAS
test data taken at pressures érom 14.7 psia to 800 psia indicate that the
fuel assembly critical power at this flow is approximately 3.35 MWt. With
the design peaking factors this corresponds to a core thermal power of
more than 50%. Thus, a core thermal power fimft of 253 for reactor pressures
below 800 psia or core flow less than 10% is conservative,
C. Power Transient
Plant safety analyses have shown that the scrams caused by exceeding any .
safety setting will assure that the Safety Limit of Specifica;ion 1.1.A or
1.1.8 will not be exceeded. Scram times are checked periodically to assure
the insertion times are adequate. The thermal power transient rest;Tting when
a scram is accomplished other than by the expected scram signal (e.g.,
scram from neutron flux following close of the main turbine stop valves) .
does not necessarily cause fuel damage. However, for this specification
a Safety Limit violation will be assumed when a scram is only accomplished
by means of a Backup feature of the plant design. The concept of not
approaching a Safety Limit provided scram sigqals are operable is supportad

by the extensive plant safety analysis.
1.1=6



The computer provided with Duane Arnold has a sequence annunciation program
which will indicate the sequence in which events such as scram, APRM trip
initiation, pressure scram initiation, etc., occur. This program also

indicates when the scram setpoint is cleared. This will provide informa-

tion on how long a scram condition exists and thus provide some measure
/

of the energy added during a transient. Thus, computer information
normally will be available for analyzing scrams; however, if the computer
information should not be available for any scram analysis, Specifica-
tion 1.1.C will be relied on to determine if a Safety Limit has been
violated.

D. Reactor Water Level (Shutdown Condition)

During periods when the reactor is shut down, consideration must also be
given to water level requirements 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 capability could lead to elevated cladding temperatures and
clad perforation. The core can be cooled sufficiently 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 adequate

margin. This level will be continuously monitored.

*Top of the active fuel zone is defined to be 344.5 inches above vessel

zero (See Bases 3.2).




1.1 REFERENCES
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2. "Duane Arnold Energy Center Single-Loop Operation," NEDO-24272 July 1980,
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Approved Revision at time reload analyses are performed,




BASES: LIMITING SAFETY SYSTEM SETTINGS RELATED TO FUEL CLADDING

INTEGRITY

The abnormal operational transients applicable to operation of the

Duane Arnold Energy Center have been analyzed throughout the spectrum

of planned operating conditions up to the thermal power condition

of 1658 MWt. The analyses were based upon plant operation in accord-

ance with the operating map given in Figure 3.7-1 of the FSAR. In
idition, 1658 MWt is the licensed maximum power level of the Duane

Arnold Energy Center, and this represents the maximum steady state

power which shall not knowingly be exceeded.

Transient analyses performed each reload are given in Reference 1.
Models and model conservatisms are also described in this reference.

As discussed in Reference 2, the core wide transient analyses for

one recirculation pump operation is conservatively bounded by

two-1oop operation analyses and the flow-dependent rod block and

scram setpoint equations are adjusted for one-pump operation.

Steady-state operation without forced recirculation will not be
permitted, except during special testing. The analysis to support
operation at various power and flow relationships has considered
operation with either one or two recirculation pumps.

'rip Settings

The bases for individual trip settings are discussed in the
following paragraphs.




A

A. Neutron Flux Trips

1. APRM High Flux Scram (Run Mode)

The average power range monitoring (APRM) system, which is
calibrated using heat balance data taken during steady state
conditions, reads in percent of rated thermal power (1593 MWt).
Because fission chambers provide the basic input signals,

the APRM system responds directly to average neutron flux.
During transients, the instantaneous rate of heat transfer
from the fuel (reactor thermal power) is less than the
instantaneous neutron flux due to the time constant of

the fuel. Therefore, during abnormal operational transients,
the thermal power of the fuel will be less than that
indicated by the neutron flux at the scram setting. Analyses
demonstrate that with a 120 percent scram trip setting, none

of the abnormal operational transients analyzed violate

the fuel Safety Limit and there is a substantial margi

from fuel damage. Therefore, the use of flow referenced
scram trip provides even additional margin. An increase
in the APRM scram trip setting would decrease the margin
present before the fuel cladding integrity Safety Limit

is reached, The APRM scram trip setting was determined

by an analysis of margins required to provide a reasonable

range for maneuvering




during operation. Reducing this operating margin would increase the
frequency of spurious scrams which have an adverse effect con reactor
safety because of the resulting thermal stresses. Thus, the APRM
scram trip setting was selected because it provides adequate margin
for the fuel cladding integrity Safety Limit yet allows operating
margin that reduces the possibility of unnecessary scrams.

The scram trip setting must be adjusted to ensure that the LHGR
transient peak is not fncreased for any combination of MFLPD and
reactor core thermal power. The scram setting fs adjusted in
accordance with the formula in Specification 2.1.A 1, when the

maxisum fraction of limiting power density is greater than the
fraction of rated power.

Analyses of the limiting transients show that no scram adjustrent

is required to assure MCPR greater than or equal to safety limit
when the transient is initiated from MCPR > values as indicated
in Table 3.12.2.

APRM High Flux Scram (Refuel or Startup & Hot Standhv Mode)

For operation in these modes the APRM scram setting cf 15 percent

of rated power and the IRM High Flux Scram provide adequate thermal
margin between the setpoint and the safety limit, 25 percent 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 con-

strained to be uniform by operating procedures backed up by the rod
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worth minimizer and the Rod Sequence Control System. C’
Worths of individual rods are very low in a uniform '
rod pattern. Thus, of 2ll possible sources of reac-
tivity input, uniform control rod withdrawal is the
most probable cause of significant power rise.

J
Because the flux distribution associated with uniform
rod withdrawals does not involve high local peaks, and
bccauio several rods must be moved to change power by
a significant percentage of rated power, the rzte of
power rise is very slow. Generally, the heat flux
is 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 5 per-
cent of rated power per minute, and the APRM system
would be more than adequate to assure a scram before
the power could exceed the safety limit. The 15 per-
cent APRM scram remains active until the mode switch ¢
is placed in the RUN position. This switch occurs
when reactor pressure is greater than 3880 psig.

APRM Rod Block (Run Mode)-
Reactor power level may be varied by moving control

rods or by varying tbe recirculation flow rate. The
APRM system provides a control rod block tc prevent
rod withdrawal beyond a given power level at constant
recirculation flow rate, and thus prevents a MCPR less
than safety limit. This rod block trip setting, which
is automatically varied with rec.rculation loop flow
rate, prevents excessive reactor power level increase
resulting from control rod withdrawal. The flow T
variable trip setting provides substantial margin
from fuel damage, assuming a steady-state operation
at the trip setting, over the entire recirculation
flow range. The margin to the Safety Limit increases

1.1-12
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as the flow decreases for the specified trip setting versus flow
relationship; therefore the worst case MCPR which coyld occur
during steady-state operation is at 108% of rated thermal power
because of the APRM rod block trip setting. The actual power
distribution in the core is established by specified cantroi rod
sequences and is monitored continuously by the in-core LPRM system.
As with the APRM scram trip setti /, the APRM rod block trip setting
s adjusted downward if the maximum fraction of limiting power
density exceeds the fractisn of rated power, thus preserving the
APRM rod block safety margin. As with the scram setting, this may
be accomplished by adjusting the APRM gain.

1M

The IRM system consists of 6 chambers, 3 in each of the reactor
protection system logic channels. The IRM is a 5-decade instrument
which covers the range of power level between that covered by the
SRM and the APRM. The 5 decades are covered by the IRM by means

of a range switch and the 5 decades are broken down into 10 ranges,
each being one-half of a decade in size. The IRM scram trip set-
ting of 120 divisions is active in each range of the IRM. For
example, if the instrument were on range 5, the scram would be 120
divisions on that range. Thus, as the IRM 1§ ranged up to accom
modat- the increase in power level, the scram trip setting is also.
ranged up. The most significant sources of reactivity change during
the power increase are due to control rod withdrawal. For insequence
control rod withdrawal, the rate of change of power is slow enough
due to the physical limitation of withdrawing control rods that the
heat flux s in equilibrium with the neutron flux, and an IRM scram
would result 1n a reactor shutdown well before any Safety Limit is
exceeded.

lo 1-13
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In order to ensure that the IRM provides adequate
protection against the single rod withdrawal error,

a range of rod withdrawal accidents has been analyzed.
This analysis included starting the accident at
various power levels. The most severe case involves
an initial condition in which the reactor is just
subcritical and the IRM system is not yet on.scale.
This condition exists at quarter rod density. Addi-
tional conservatism was taken in this analysis by
assuming that the IRM channel closest to the with-
drawn rod is by-passed. The results of this analysis
show that the reactor is scrammed and peak power
limited to one percent of rated power, thus maintaining
MCPR above safety limit. Based on the above analysis,
the IRM provides protection against local coatrol

rod withdrawal errors and continuous withdrawal of

control rods in sequence and provides backup protec-
tion for the APRM.

Scram and Isolation on Reactor Low Water Level

The setpoint for the low level scram is above the bottom
of the separator skirt. This level has been used in

transient analyses dealing with coolant inventory decrease.

Analyses show that scram and isolation of all process

lines (except main steam) at this level adequately pro-

tects the fuel and the pressure barrier, because MCPR is
greater than safety limit in all cases, and system pressure doeg
not reach the safety valve settings. The scram setting

is approximately 21 inches below the normal operating

range and is thus adequate to avoid spurious scrams.

Seram - Turbine Stop Valve Closure

The turbine stop-valve closure scram anticipates the
pressure, neutron flux, and heat flux increase that could

result from rapid closure of the turbine stop valves.
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With a scram setting at 10 percent of valve closure, the resultant
increase in surface heat flux is such that MCPR remains above safety
limit even during the worst case transient that assumes the turbine
bypass is closed. This scram 1s by-passed when turbine steam flow
is below 30 percent of rated, as measured by the turbine first

stage pressure,

gurbine Control Valve Fast Closure (Loss of Contrel 0il Pressure )
cram

The control valve fast closure scram is provided to limit the rapid
increase in pressure and neutron flux resulting from fast closure
of the turbine control valves due to a load rejection. It prevents

MCPR trom becoming iess than safety limit for this transient,

F. and J. Main Steam Line Isolation on Low Pressure, Low Condenser
Vacuum, and Main Steam Line lsolation scram

The low pressure isolation of the main steam lines at 880 psig
has been provided to protect against rapid reactor depressurization.
To protect the main condenser against over-pressure, a loss of
condenser vacuum initiates automatic closure of the main steam

isolation valves.

H. and I. Reastor Low Water Level Setpoint for Initiation of
HPCT and RCIC, Closing Main gteam Isolation Valves,

an rting and Lore sSpray Pumps

These systems maintain adequate coolant inventory and
provide core ccoling with the objective of preventing
excessive clad temperatures. The design of these

systems to adequately perform the intended function is

1.1-15
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based on the specified low level scram setpoint and
initiation setpoints. Transient analyses demonstrate that
these conditions result in acequate safety margins for both
the fuel and the system pressure.

2.1 REFERENCES

1. "Generic Reload Fuel Application,"” NEDE-24011-P-A*
or NEDO-24011-A,

2. "Duane Arnold Energy Center Single-Loop Operation,” NED0-24272
July 1980,

*Approved revision number at time analyses are performed.
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Table 3.2-(

Minimum No.

of Operable
instrument Number of

channels Per Instrument Channels
I~ip System Instrument Trip Level Setting Provided by Design Action

APRM Upscale (Flow Biased) for 2 recirc loop operation
£(0.66W + 42)FRP (2) 6 Inst. Channels
MFLPD
for 1 recirc loop operation

<(0,66W + 38.7)FRP  (2)
MFLPD

APRM Upscale (Not in Run Mode ) £ 12 indicated on scale Channels
APRM Downscale 25 indicated on scale 5 In¢ Channels

Rod Block Monitor for 2 recirc loop operation
(Flow Biased) &(0.66W + 39)FRP (2) \ Channels
MFLPD

for 1 recirc loop operation
&(0.66W + 35,7)FRP_ (2)
MFLFD

Rod Block Monitor 25 indicated on scale Channels
Downscale

IRM Downscale (3) Z 5/125 full scale Channels

IRM Detector not in (8) Channels
Startup Position

IRM Upscale £108/125 Channels

SRM Detector not (4) Channels
Startup Position

[
SRM Upscale £ 10" counts/sec. Channels
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CONDITIONS FOR OPERATION
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VEILLANCE REQUIREMENTS
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80% power cases, respectively, If the reactor is operating on one pump, the

loop select logic trips that pump before making the loop selection,

An evaluation has been provided for ECCS performance during reactor operation
with one recirculation loop out of service (Sec. 3.12, Ref. 4 ). Therefore,

continuous operation under such conditions is appropriate. The reactor

may in any case be perated up to 24 hours with one recirculation loon

WE of service without 1solating the idle lonp. This short period

Permits corrective action to be taken to re-activate the idle loop or to
implement the -hanges for continuous operation with one recirculation loop
Wt of service,

1
!

Requiring the discharge valve of the lower speed 00p to remain closed

intil the speed of faster pump is below 50% of its rated speed provides
assurance when joing from one to two Pump operation that excessive vibration
the jet pump risers will

not occur .




LIMITING CONDITION FOR OPERATION

3.12 CORE THERMAL LIMITS

Applicability

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

Objective

The Objective of the Limiting
Conditions for QOperation is
to assure the performance of
the fuel rods.

Specifications

. Maximum Average Planar Linear
Heat Generation Rate (MAPLHGR)

During reactor power operation,

the actual MAPLHGR for each
type of fuel as a function

of average planar exposure
shall not exceed the limiting
value shown in Figs. 3.12-2,
3, 4, 5, 6, and 7, For
single-loop operation, the
values in these curves are
reduced by multiplying by
0.86, 0.87 and 0.87 for

7x7, 8x8 and 8x8R fuel,
respectively, I[f at any

time during reactor

power operation it is
determined by normal surveil-
lance that the limiting

value for MAPLHGR (LAPLHGR)
is being exceeded, action
shall then be initiated within

15 minutes to restore operation

to within the prescribed
limits. [f the MAPLHGR
(LAPLHGR) 1s not returned

to within the prescribed
limits within two hours, the
reactor shall be brought to
the cold shutdown condition
within 36 hours. Surveillance
and corresponding action shall
continue until the prescribed
limits are again being met,

| SURVEILLANCE REOUIREMENT

4,12 CORE THERMAL LIMITS

Applicability

The Surveillance Requirements

apgly to the parameters which

monitor the fuel rod operating
conditions.

The Objective of the Surveil-
lance Requirements is %o
specify the type and frequency
of surveillance to be applied
to the fuel rods.

Specifications

Maximum Averace Planar Linear
Heat Generation Rate (MAPLHGR)

The MAPLHGR for each type of
fuel as a function of average
planar exposure shall be
determined daily during
reactor operation at 7 25%
rated thermal power.




LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

-

G Minimum Critical Power Ratio C. Minimum Critical Power Ratio

TVCPR TVCPR)

1
'

During reactor power operations, MCPR shall be determined daily
MCPR for two recirculation during reactor power operation
loop operation shall be 2 at > 25% rated thermal power
values as indicated in Table and following any change in
3.12-2 at rated power and flow. power level or distribution

[f at any time during reactor that would cause operation with
power operation it is determined a limiting control rod pattern
by normal surveillance that as described in ti 2 bases for
the 1imiting value for MCPR Specification 3.3.2.

is being exceeded, action

shall then be initiated within
15 minutes to restore operation
to within the prescribed
limits, If the operating MCPR
is not returned to within

the prescribed limits within
two hours, the reactor shall

be brought to the cold shutdown ‘
condition within 36 hours. ‘
Surveillance and corresponding
action shall continue until
the prescribed limits are
again being met.

For core flows other than
rated the MCPR shall be P
values as indicated in Table
3.12-2 times K., where K. is
shown in Figure 3,12-1.

For one recirculation loop
operation the MCPR limits
at rated flow are 0,01
higher than the comparable
two-loop values.

Reporting Requirements

r

[f any of the l1imiting values
identified in Specificatious
1,12.,A, B or C are exceeded,

a Reportable Occurrence report
shall be submitted., I[f the
corrective action is taken,

as described, a thirty-day
written report will meet the
requirements of this
specification.
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3.12 BASES: CORE THERMAL LIMITS

A. Maximum Average Plarar Linear Heat Generation Rate (MAPLHGR)

This specification assures that the peak cladding temperature
following the postulated design basis loss-of-coolant accident
will not exceed the 1imit specified in 10 CFR Part 50, 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 rods of a fuel assembly at any axial
location and is only dependent secondarily on the rod to rod
power distribution within an assembiy. Since expected Tocal
variations in power distribution within a fuel assembly affect
the calculated peak clad temperature by less than :_20°F rela-
tive to the peak temperature for a typical fuel design, the
limit on the average linear heat generation rate is sufficient
to assure th;t calculated temperatures are within the 10 CFR

Part 50, Appendix K limit.
For two recirculation loop operation the caiculational procedure
used to establish the MAPLHGR's shown on Figures 3,12-2 to

3.12-6, are documented in Reference 2.

Reduction factors for one recirculation loop operation were

derived in Reference 4.

3.12-4
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B. Linear Heat Generation Rate (LHGR)

This specification assures that the linear heat generation
rate in any rod is less than the d2sign linear heat
generation rate and that the fuel cladding 1% plastic
diametral strain linear heat generation rate is not
exceeded during any abnormal operating transient if fuel
pellet densification is postulated. The power spike
penalty specified is based on the 2nalysis presented

in Reference 2 and assumes‘a linearly increasing variaticn
in axial gaps between core bottom and top, and assures
with a 95% confidence, that no more than oune fuel rod
exceeds the design linear heat generation rate due to
power spiking. The LHGR as a function of core height
shall be checked daily during reactor operation at 2>

25% power to determine if fuel burnup, or control rod

movement has caused changes in power distribution. For

LHGR to be a limiting value below 25% rated thermal power,

the MTPF would have to be greater than 10 which is pre-
cluded by a considerable margin when employing any

permissible control rod pattern.

Minimum Critical Power Ratio (MCPR)

1. Operating Limit MCPR

The required operating 1imit MCPR's at steady state

operating conditions as specified in Spec*fication

3.12.C are

3.12-%
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derived from the established fuel cladding integrity Safety

Limit MCPR value, and an analysis of abnormal operational

. (1) . . .
tran51ent5‘1 . For any abnormal operating transient analysis

evaluation with the initial condition of the reactor being
at the steady state operating 1imit it is required that the
resulting MCPR does not decrease below the Safety Limit MCPR
at any time during the transient assuming instrument trip

settings given in Specification 2.1.

To assure that the fuel cladding integrity Safety Limit is
not exceeded during any anticipated abnormal operational
transient, the most 1imiting transients have been analyzed
to determine which result in the largest reduction in

critical power ratio (CPR).




~

- A MCPR Limits for Core Flows Other than Rated Flow

The purpose of the K. factor is to define operating limits at other than
rated flow conditions. At less than 100% flow the required MCPR is the
product of the operating 1imit MCPR and the Kf factor. Specifically, the
Kf factor provides the required thermal margin to protect against a flow
increase transient. The most limiting transient initiated from less than
rated flow conditions is the recirculation pump speed up caused by a

motor-generator speed control failure,

For operaticn in the automatic flow control mode, the <F factors assure
that the operating limit MCPR of values as indicated in Table 3.12-2

will not be violated should the most limiting transient occur at less

than rated flow. In the manual flow control mode, the K. factors

assure that the Safety Limit MCPR will not be violated for the same

postulated transient event,

The K. factor curves shown in Figure 3.12-1 were developed generically
and are applicable to all BWR/2, BWR/3 and BWR/4 reactors. The Kf
factors were derived using the flow control line corresponding to rated

thermal power at rated core flow, as described in Reference 2.

The K factors shown in Figure 3.12-1 are conservative for Duane Arnold
operation because the operating limit MCPk of values as indicated in Table

3,12-2 is greater than the original 1.20 operating Timit MCPR used for

the generic derivation of Kf.




D. Reporting Requirements

The Limiting Conditions for Operation associated with monitoring the fuei

rod operating conditions are required to be met at all times, i.e.. there

is no allowable time in which the plant can knowingly exceed the l1imiting

values of MAPLHGR, LHGR and MCPR. It is a requirement, as stated in
Specifications 3.12.A, B and C that if at any time during reactor power
operation, it is determined that the 1imiting values for MAPLHGR,

LHGR MCPR are exceeded, action is then initiated to restore operation
to within the prescribed limits., This action is initiated as soon as
normal surveillance indicates that an operating limit has been reached.
Each event involving operation beyond a specified 1imit shall be
reported as a Reportable Occurrence. [f the specified corrective action

described in the LCO's was taken , a thirty-day written report is acceptable.
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TABLE 3.12-2
MCPR LIMITS

/

3.12-9

1.25
1.24
1.26
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Duane Arnold Erergy Center Loss-of-Coolant Accident Analysis
Report, NEDO-21082-02-1A, Class I, July 1977, Appendix A.

**
YGeneric Reload Fuel Application," NEDE-24011-P-A .

Current Reioad Submittal for Duane Arnold Energy Center.

"Duane Arnold Energy Center Single Loop Operation”,
NEDO-24272 July 1980,
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1/ When core flow is equal to or less than 702 of rated, the MAPLHGR shall
not exceed 957 of the limiting values shown. Values shown are for two

recirculation loops. Reduction factors for one recirculation loop were
derived in Reference 4.

DUANE ARNOLD ENERGY CENTER
IOWA ELECTRIC LIGHT AND POWER COMPANY

TECHNICAL SPECIFICATIONS

LIMITING AVERAGE PLANAR LINEAR HEAT
GENERATION RATE AS A FUNCTION OF PLANAR
AVERAGE EXPOSURE
FUEL TYPE: INITIAL CORE TYPE 2

FIGURE 3.12-2
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1/ When core flow is equal to or less than 70% of rated, the MAPLEGR shall
not exceed 95% of the limiting values showm. Values shown are for two
recirculation loops. Reduction factors for one recirculation loop were
derived in Reference 4.
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lowa Electric Light and Power Company
December 18, 1981
LDR-81-262
LARRY 1) RExn

' fLEAN

Mr. Harold Denton, Director
Office of Nuclear Reactor Regqulation
. S. Nuclear Requlatory Commission

washington, D. C. 20555

Dear Mr. Denton:

In accordance with the requirements of 10CFR50.59 and 50,90, we transmitted
yur oroposed Technical Specification change regarding single recircul a ion loop

operation on October 17, 1980. We hereby amend that application with the enclosed
Technical Specification page changes.

This amended application limits single loop rated power operation to 50%
maximum. The October 17, 1980 submittal is bounding for 50% power operation.

It is our understanding this is a Class III amendment, therefore, a check for
¢4 000 is enclosed. This amendment has been reviewed by the Duane Arnold Eneryy Center

: ) y
jperations Committee and the Safety Committee.

Three sianed and 37 additicaal copies of this application are transmitted
herewith. This application consisting of the foregoing letter and enclosures hereto
is true and accurate to the best of my knowledge and belief.

[OWA ELECTRIC LIGHT AND POWER COMPANY

BY

Subscribed and sworn tq Before Me on
this day of Lpermletf 1%

RES/kmh*

the State of lowa
wlosure

chCB'

R
~ /1
R, Salmon
K. Eccleston (N C) "”/"la'l"
J. Keppler (NRC)
NRC Resident Inspector ”'f°°°'°°

2112220808 81121
DR ADOCK 050003
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SAFETY LIMIT LIMITING SAFETY SYSTEM SETTING
C. Power Transient Wwhere: S = Setting in percent of
rated power (1,593 MiWt)
To ensure that the Safety Limits
established in Specification W = Recirculation loop flow
1.1.A and 1.1.8 are not exceeded, in percent of rated flow.
each required scram shall he Rated recirculation loop
initiated by its primary source flow is that
siqgnal. A Safety Limit shall be recirculation loop flow
assumed to he exceeded when scram which corresponds to
is accomplished by a means other 49x106 1b/hr core flow.
than the Primary Source Signal.
For a MFLPD greater than FRP, the
n. With irradiated fuel in the APRM scram setpoint shall be:

reactor vessel, the water level
shall not be less than 12 in.
above the top of the normal
active fuel zone., Top of the
active fuel zone is defined to he
244.5 inches above vessel zero
(see Bases 3.2).

1.1-2

FRP
MFLPD
recirculation loop operation, and
FRP
MFLPN

for one recirculation loop
operation,

for two

S ¢ (N.66 4 + 54)

S ¢ (0.66 W + 50.5)

NOTE: These settings assume
operation within the basic
thermal design criteria. These
criteria are LHGRC 18.5 KW/ft
(7x7 array) or 1374 kM/ft (8x8
array) and MCPR > values as
indicated in TabTe 3.12-2 times
Kf, where K. is defined

by Fiqure 3.12-1, Therefore, at
full power, operation is not
allowed with MFLPD qreater than
unity even if the scram setting
is reduced, If it is determined
that either of these design
criteria is heing violated during
operation, action must he taken
immediately to return to
operation within these criteria.

APRM High Flux Scram

Wwhen in the REFUEL or STARTUP and
HOT STANDBY MONE, the APRM scram
shall be set at less than

or equal to 15 percent of rated
power,
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 IMITING CONDITIONS FOR OPERATION

SURVEILLANCE RENUIREMENTS

From and after the date that the
safety valve function of one relief
valve is made or found to he
inoperable, continuad reactor
operation is permissible only
durina the succeeding thirty days
unless such valve function is
sooner made operahble,

From and after the date that the
safety valve function of two relief
valves is me“~ or found to be
inoperable, continued reactor
operation is permissible only
during the succeeding seven days
unless such valve function is
snoner made operable.

1f Specification 3.6.D.1 is not
met, an orderly shutdown shall be
initiated and the reactor coolant
pressure shall be reduced to
atmospheric within 24 hours.

Jet Pumps

Whenever the reactor is in the
startup or run modes, all jet pumps
shall be operable. If it is
determined that a jet pump is
incoperable, an orderly shutdown
shall be initiated and the reactor
shall he in a Cold Shutdown
Condition within 24 hours.

3.6-6

2

At least one of the relief valves
shall he disassembled and
inspected each refueling outane.

With the reactor pressure > 100
psig and turbine bypass flow to
the main condenser, each relief
valve shall be manually opened and
verified open by turhine bypass
valve position decredse and
pressure switches and thermocouple
readinas downstrean of the relief
valve to indicate steam flow from
the valve once per operating
cycle.

Jet Pumps

whenever there is recirculation
flow with the reactor in the
startup or run modes, jet pump
operability shall be checked daily
by verifying that the following
conditions do not occur
simultaneously:

The two recirculation loops have @
flow imhbalance of 15% or more when
the pumps are operated at the same
speed.

The indicated value of core
flow rate varies from the value
derived from locop flow measure-
ments by more than 10%,
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LIMITING COMDITIONS FOR OPERATION

F.

Jet Pump Flow Mismatch

1. Wher both recirculation pumps
ara in steady state operation,
the speed of th2 faster pump
mav not exceed 122% of the
sp2ed of the slower pump when
core power is 80% or more of
rated power or 135% of the
speed of the slower npump when
core power is helow 80% of
rated nower,

If specification 3.6.F.1 cannot
be met, one recirculation pump
shall be tripped. The reactor
may be started and operated, or
operated with one recirculation
loop out of service provided
that:

a.
indicated in section 3.12A
are applied.

The power level is limited
to maximum of 50% of rated
power.

The idle loop i= isolated
prior to startup, or if
disabled during reactor
operation, within 24 hours
(suction valve closed and
electrically disconnected).
Refer to specification 3.6.A
for startup of the idle
recirculation 1nop.

h.

MAPLHGR multipliers as '

3.f

F.

SURVEILLANCE RENUIREMENTS

C.

2.

e user to lower plenum
differential pressure reading
on an individual jet pump
varies from the mean of all jet
pump differential pressures by
more than 10%.

whenever there is recirculation
flow from the reactor in the
Startup or Run mode, and one
recirculation pump is
operating, the diffuser to
lower plenum differential
pressure shall be checked daily
and the differential pressure
of an individual jet pump in a
loop shall not vary from the
mean of all jet pump
differential pressures in that
loop by more than 10%.

Jet Pump Flow Mismatch

].

Recirculation pump speeds shall
he checked and loaged at least
once per day.

For one recirculation loop out of
service the core plate delta o
noise will be measured once per
shift and the recirculation pump
speed will be reduced if the
noise exceeds 1 psi peak to

peak.
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